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DELEGATE INFORMATION                                                                       
 
VENUE 

Cumberland Lorne 
150 Mountjoy Parade, Lorne, VIC 3232, Australia 
P: +61 3 5289 4444 | F: +61 3 5289 2256 
www.cumberland.com.au 

All lectures are held in the Auditorium (L1). However, the Glycoscience Symposium on 2 February is held in the Horizons 
Room (L3). The Poster and Trade display area is located in the Exhibition Hall (L2). All other catering sessions (morning 
tea breaks and lunches) are held in the Exhibition Hall (L2). Please refer to this map for room locations: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

REGISTRATION DESK 

The registration desk is located in the Auditorium Foyer (L1). Any enquiries regarding your participation in the meeting 
can be directed to the ASN staff onsite. The registration desk opening hours are as follows:  
Thursday 1st:  2:00 pm – 7:00 pm   
Friday 2nd:  6:45 am – 6:40 pm   
Saturday 3rd:  6:45 am – 6:40 pm  
Sunday 4th:  6:45 am – 1:00 pm 
 

REGISTRATION INCLUSIONS 

Full delegate registrations include: 

• Access to the sessions of your choice 
• Printed pocket program & USB with conference 

material (incl. soft program with speaker 
profiles, abstracts and delegate list) 

• Access to the web based app (incl. the 
conference program, speaker profiles and 
abstracts) 

• All catered sessions (morning teas and lunches as 
per program) 

• Ticket to the social functions (pre-reservation 
required) 

• Access to the Glycoscience Symposium 
• Wireless internet during the conference 
 

  

Level 2 - (L2) 

Level 3 - (L3) 

Level 1 - (L1) 

http://www.cumberland.com.au/
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CONFERENCE SECRETARIAT 

ASN Events Pty Ltd 
9/397 Smith Street 
Fitzroy, VIC 3065, Australia 

Contact person on-site: 
Daniela Sabolo |M: +61 (0)426 975742 | E: ds@asnevents.net.au 

SPEAKER PRESENTATION INSTRUCTIONS 

All conference sessions take place in the Auditorium (L1). However, the Glycoscience Symposium on 2 February is held 
in Horizons Room (L3). Audio-visual equipment will be supplied and there will be a technician on site to assist with any 
enquires. Cumberland Lorne has installed a new 16:9 screen. Please make sure your presentation is in 16:9 format to 
get the best image. 
It is the conference preference that ALL presentations be pre-loaded onto the laptop in the session room. Please bring 
your presentation to the meeting on a USB drive and give this to the technician well in advance of the session you are 
participating to allow for timely loading and testing. 
You will be able to use your own MAC to present, if preferred. However, please remember to bring necessary adapters 
and inform the technician well in advance of your session for testing. 
A remote mouse/laser pointer will be provided at the lectern. Please use the pointer to ensure delegates in the overflow 
rooms are able to follow as you present. 
 

LIGHTNING TALK INSTRUCTIONS 

Prior to each poster session there will be a “Lightning Talk” session. Authors of the selected lightning talks requested to 
bring their presentation on a USB Flash drive and load to the computer within the lecture room (Auditorium for 
Proteomics 2018 lightning talks – Horizons Room for Glycoscience Symposium lightning talks) by the morning tea prior 
to their talk session, at the latest.  
Presentations are limited to 3 minutes (max 3 slides incl. any title slides). Movies are not permitted in the presentation. 
 

POSTER PRESENTATION INSTRUCTIONS 

Posters should be size A0 portrait orientation and can be attached to the poster boards with Velcro. Additional Velcro 
supplies can be obtained from the registration desk. The poster boards are located in the Exhibition Hall (L2) and 
numbered according to the ID numbers in the program (please refer to the poster listing on page 26).   
There will be 2 dedicated poster sessions: 

• Poster Session One (Proteomics 2018 & Glycoscience Symposium Posters) 
Friday, 2 February 2018, from 1:00pm - 2:30pm 

 

• Poster Session Two  
Saturday, 3 February 2018, from 1:15pm - 2:45pm 

 

You will be required to stand at your poster during your sessions for discussion. 
 

POSTER SET-UP AND REMOVAL 
Poster Session One: Posters will be displayed from Friday morning tea and must be removed before the morning tea 
on Saturday, 3 February 2018. 
Poster Session Two: Posters will be displayed from Saturday morning tea and must be removed before the morning tea 
on Sunday, 4 February 2018. 
 

INTERNET ACCESS 

Free Wi-Fi is available to conference delegates. Simply select the network Cumberland Conference Centre and enter the 
password pier2016 on your mobile device and connect. Please note: Access is restricted to one device per person. If you 
wish to use Wi-Fi on an additional device, you must disconnect on the original device first before logging onto the second 
device. 

CONFERENCE APP 
 

The official Lorne Proteomics Symposium mobile app is brought to you by Thermo Fisher Scientific 
and will keep you organised during the meeting.  

The web based App will allow you to view:  
speaker abstracts & bios (if supplied);  an up-to-date daily program; 
venue maps;     save your favourite sessions; 
conference sponsors;    take & save notes on your profile. 
 

You can update your profile information too! 
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How to download the App 
Step 1   Copy proteomics-2018.m.asnevents.com.au to your browser   
Step 2   To install this web app:  
 
 
 
This web app icon will now appear on your device homescreen for ease of reference. For further benefits and 
instructions for Android devices please see please see the ASN staff at the registration desk.   
 

SOCIAL PROGRAM 
 

WELCOME RECEPTION     APS CONFERENCE DINNER 

Date: Thursday, 1 February 2018     Date: Friday, 2 February 2018 

Time: 7:00 pm – 10:00 pm    Time: 7:30 pm – 10:30 pm 

Room: Exhibition Hall (L2)    Room: Lorne Surf Club 

Drinks & substantial canapes.    Food, drinks & music. 

 

SoAPS DINNER WITH INVITED SPEAKERS   DINNER & TRIVIA NIGHT  

Date: Saturday, 4 February 2018    Date: Saturday, 4 February 2018 

Time: 7:30 pm – 9:00 pm*    Time: 7:30 pm – 10:30 pm 

Room: Lorne Central     Room: Horizons Room (L3) 

Food & drinks. Meet world leading international  Food, drinks & entertainment. 

& local protein scientists.  

          Proudly supported by 
 

*  Attendees of the “Students of APS (SoAPS) Dinner with Invited Speakers” are welcomed to join the Trivia night running 
at the Cumberland Lorne (Horizons Room – L3) from 9:30pm. 
 

All delegates are invited to attend the social functions. The costs are included in the full conference registration. 
However, a pre-reservation is required. If your name badge does not include a ticket to the social functions and/or you 
wish to purchase additional tickets for partners, friends and children, please see the ASN staff at the registration desk. 
 

EXHIBITORS 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

EXHIBITOR LISTING 

• Agilent | 6 

• Bioinformatics Solutions | 5 

• Bruker | 9 

• Genesearch | 10 

• IonOpticks | 4  

• Metabolomics Australia | 17 

• Peak Scientific | 3 

• Proteomics International | 13 

• Shimadzu | 1-2 

• Thermo Fisher Scientific | 7-8 

• Sciex | 11-12 

• Waters | 14-16  
 

Exhibition Hall (L2) 
 

Tap the Share button  
in Safari’s menu bar 

Tap the Add to  
home screen icon 
in Safari’s menu 

http://proteomics-2017.m.asnevents.com.au/
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FAMILY ROOM 
 

The Walter and Eliza Hall Institute of Medical Research will again be supporting parents with 
young children attending the Lorne Conferences in 2018.   
An overflow room (Otway Room – L1) is available as a viewing room for parents with 
children. The room will have space for activities and play for children while parents will be 
able to listen to the presentations with the same AV projection. The APS Committee once again applauds this initiative. 
We are grateful to the Walter and Eliza Hall Institute of Medical Research for offering sponsorship to this initiative again 
that will offer a significant enhancement of access for all parents at the meeting. 
 

CERTIFICATE OF ATTENDANCE  
 

On conclusion of the Symposium your certificate of attendance will be emailed to you. This can also be downloaded 
from your registration profile via the link https://members.asnevents.com.au/register/event/1553. Simply login by 
entering your email and password, scroll down to the section “Dowload Registration Documents” and click on the 
button “Certificate of attendance”. 
 

HOTEL CHECK-OUT 
 

Individuals will be required to settle their room accounts with Cumberland Lorne by 10am on the morning of your 
checkout. Please note that the key cards at Cumberland Lorne will expire at 10am and you will no longer have access to 
your room after that time. Baggage will be left together for the buses if required. 
 

BUS TRANSFER HOME 
 

Bus will depart from the Cumberland Lorne on Sunday 4 February at 2:45pm sharp and return to Melbourne 
Tullamarine Airport (arrival time approx. 5:15pm), and then onto WEHI/University of Melbourne, Royal Parade (arrival 
time approx. 5:45pm). 
 

USEFUL PHONE NUMBERS 
 

Gull Airport Service  +61 3 5222 4966 
VLine Bus Service  1800 800 007 
Qantas    13 13 13 
Jetstar Airways  131 538 
Virgin Australia  136 789 
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INVITED SPEAKERS                                 

INTERNATIONAL SPEAKERS – PROTEOMICS 2018 
 

RUEDI AEBERSOLD 

ETH Zurich, Switzerland 

Prof. Ruedi Aebersold is one of the pioneers in the field of proteomics. He is known for developing 
a series of methods that have found wide application in analytical protein chemistry and proteomics 
like a new class of reagents termed Isotope Coded Affinity Tag (ICAT) reagents used in quantitative 
mass spectrometry. Prof. Dr. Aebersold and his team of researchers use the protein profiles 
determined by this method to differentiate cells in different states, such as noncancerous versus 
cancerous cells, and to systematically study how cells respond to external stimuli. These "snapshot" 
profiles indicate which cells contain abnormal levels of certain proteins. This is expected to lead to 
new diagnostic markers for disease and to a more complete understanding of the biochemical 
processes that control and constitute cell physiology. He serves on the Scientific Advisory 

Committees of numerous academic and private sector research organizations and is a member of several editorial 
boards in the fields of protein science, genomics, and proteomics. Prof. Aebersold is a native of Switzerland and obtained 
his Ph.D. in Cellular Biology at the Biocenter of the University of Basel in 1983. Since that time, he is a faculty member 
of the Universities of Washington and British Columbia, until 2000, when he co-founded the Institute for Systems Biology 
in Seattle. In 2004, he accepted a position as full professor at the Institute of Biotechnology at the Swiss Federal Institute 
of Technology (ETH) in Zurich, where in January 2005, his research group became the first integral part of the newly 
founded Institute of Molecular Systems Biology. 

HENRIK CLAUSEN 

Copenhagen Center for Glycomics, University of Copenhagen, Denmark 

DDS (1981) and DSc (1990). Worked in the glycobiology field for 30+ years focusing on structure, 
biosynthesis and genetic regulation of complex carbohydrates. Studied with professor Sen-Itiroh 
Hakomori in Seattle (1983-90) on blood group related carbohydrates, glycosyltransferases and 
genes. Founded a glycobiology research group at the Faculty of Health and Medical Sciences, 
University of Copenhagen, Denmark, in 1990, and since 2007 head of a Center of Excellence in 
Glycomics funded by University of Copenhagen and since 2012 the Danish National Research 
Foundation. Past member of scientific advisory boards and consultant for Neose Technologies and 
ZymeQuest. National representative for International Glycoconjugate Organization (IGO) and 
member of the Royal Royal Danish Academy of Sciences and Letters. Research focus is primarily 

protein glycosylation, where we have isolated, cloned, and expressed many of the human glycosyltransferases involved 
in the biosynthesis. Our interests are broad and include basic understanding of genetic regulation, and biosynthesis of 
protein glycosylation, Immunity to glycans and glycoproteins, consequences of deficiencies in glycosylation in diseases, 
and biomedical applications. We have developed strategies to isolate and characterize O-glycoproteomes of cells by use 
of nuclease-mediated gene engineering and a combination of lectin chromatography and mass spectrometry 
(SimpleCells). Applied broad genetic glycoengineering of mammalian cells for deconstruction of glycosylation capacities 
and design of optimal platform cells for recombinant therapeutics. We have further developed glycopeptide arrays with 
comprehensive chemoenzymatic synthesis of glycopeptides, and we are now developing cell-based glycan arrays. 

KATHRYN LILLEY 

University of Cambridge, United Kingdom 

Kathryn received her PhD in Biochemistry from the University of Sheffield in 1990 investigating the 
kinetics of glutamate dehydrogenase. She became a laboratory manager for 11 years at the 
University of Leicester, running an analytical core facility.  In 2000 she established the Cambridge 
Center for Proteomics, University of Cambridge. In parallel, she established a research programme 
focusing on technology development that enables measurement of the dynamics of the proteome 
in a high throughput manner in space and time during critical cellular processes. Her group has 
contributed many open-source informatics tools to efficiently mine and visualise complex data 
which is produced by spatiotemporal proteomics studies. She became a Reader in 2008 and a 

Professor in Cellular Dynamics in 2012. She has a Wellcome Trust Joint Investigator Award with Professor Anne Willis of 
the MRC Toxicology Unit, since 2016 to investigate the implications of where transcripts are translated upon the spatial 
proteome and how this process is controlled. She is also the joint theme lead at the Rosalind Franklin Institute at Harwell 
in Oxfordshire.    
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JESPER OLSEN 

University of Copenhagen, Denmark 

Jesper Olsen studied analytical chemistry at the University of Southern Denmark in Odense, and 
obtained his PhD in biochemistry and molecular biology in the laboratory of Matthias Mann. During 
his PhD he was working on high-resolution mass spectrometry-based proteomics. He spent 4 years 
as a post-doctoral fellow at the Max Planck Institute for Biochemistry in Munich, where he 
developed a quantitative phosphoproteomics technology that was applied to global time-resolved 
analyses of cell signaling pathways in human cells. In 2009, Jesper was recruited back to Denmark 
to head a group at the newly established Novo Nordisk Foundation Center for Protein Research 
(CPR) at University of Copenhagen. In 2012, he was promoted to vice director of CPR and in 2014 
full professor at University of Copenhagen. Jesper has received a number of research awards 

including the Max Planck Institute for Biochemistry Junior Research Award and HUPO Young Investigator Award in 
Proteomic Sciences. Jesper’s group focuses on developing proteomics workflows for deep proteome and 
phosphoproteome and applies them to address unsolved questions in cell signaling and cancer biology. 

CHRIS OVERALL 

University of British Columbia, Canada 

Dr. Overall is a Professor and Canada Research Chair in Protease Proteomics and Systems Biology, 
U.B.C. Vancouver. With 23 Nature Review, Science, and Nature/Cell/Science-sister journal papers 
(h-index 67), he is a pioneer of degradomics, a term he coined. He completed his Ph.D. at the 
University of Toronto; and post-doctoral work with Dr. Michael Smith, Nobel Laureate. In 1997/1998 
was a Visiting Senior Scientist at British Biotech, Oxford and in 2004/2008 a Visiting Senior Scientist 
at Novartis, Basel, and is now an Honorary Professor, Albert-Ludwigs Universität Freiburg. Dr. 
Overall was 2002 CIHR Scientist of the Year, the UBC Killam Senior Researcher Award 2005, and was 
Chair of the 2003 MMP and the 2010 Protease Gordon Research Conferences. He was recognized 
by the IPS with the 2011 Lifetime Achievement Award; by the Matrix Biology Society of Australia 

and New Zealand with the 2012 Barry Preston Award; and in 2014 by the Tony Pawson Canadian National Proteomics 
Network Award for Outstanding Contribution and Leadership to the Canadian Proteomics Community. He is also an 
elected member of HUPO Executive Committee, the Chromosome Centric Human Proteome Project (C-HPP) Executive 
Committee, and is an Associate Editor of the Journal of Proteomics Research. 
 
PAULINE RUDD 

NIBRT, Ireland and BTI, A*Star, Singapore  

Professor Rudd obtained a BSc in Chemistry at the University of London and a PhD in Glycobiology 
at the Open University, UK. She was a Founding Scientist of Wessex Biochemicals (later Sigma 
London), Visiting Research Associate at The Scripps Research Institute, CA, Visiting Professor of 
Biochemistry at Shanghai Medical University PRC, Visiting Scientist at Ben Gurion University of the 
Negev, Israel and Erskine Visiting Fellow, Canterbury University, Christchurch, New Zealand. She is a 
Fellow of the Royal Society of Medicine, London and a Visiting Professor at St. George’s Hospital, 
London and an Adjunct Professor at North Eastern University, Boston. She has more than 200 
scientific publications and given over 200 lectures and seminars at international meetings. In 2010 

she was awarded the James Gregory Medal and an Agilent Thought Leader award. 

NATASHA ZACHARA 

Johns Hopkins University, United States 

Dr. Natasha Zachara is an assistant professor of biological chemistry at the Johns Hopkins School of 
Medicine. Her research focuses on the role of nucleocytoplasmic glycosylation, O-GlcNAc, in cell 
survival and the cellular stress response. She serves as the co-director of the Graduate Program in 
Biological Chemistry. She received her undergraduate degree in biotechnology from Macquarie 
University in Sydney, Australia. She earned her Ph.D. from Macquarie University. She completed 
postdoctoral studies in glycobiology at the Johns Hopkins University School of Medicine. Dr. Zachara 
joined the Johns Hopkins faculty in 2005.  Prior to joining the Department of Biological Chemistry, Dr. 
Zachara was an assistant professor in the Division of Biomedical Sciences at Johns Hopkins Singapore. 

She is a member of several professional organizations, including the American Society of Biochemists and Molecular 
Biologists, and serves on the editorial board of the Journal of Biological Chemistry. Her work has been recognized with 
numerous awards and honors, including the Lorne Protein Structure and Function Young Scientist Award in 2006. 
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NATIONAL SPEAKERS – PROTEOMICS 2018 
 
DANA PASCOVICI 

APAF, NSW 

I am currently a Biostatistician at the Australian Proteome Analysis Facility at Macquarie University, 
where I help people generate biological insights out of their proteomics data, especially in the 
context of complex experiments. Working in a proteomics facility, our focus has been on generating 
reliable methods of interpreting and analysing data from a variety of platforms, lately emphasizing 
SWATH and TMT, and wherever possible incorporating them into software workflows.  Areas of 
particular relevance to us have been plasma proteomics, and plant proteomics of agriculturally 
important species.  Our work has benefitted from interactions with researchers, students and the 

APAF team of mass spectrometry specialists and analytical chemists. I come from a mathematical and computational 
background, having completed a bachelor degree in Mathematics and Computer Science at Dartmouth College in the 
US, followed by a PhD in Mathematics at MIT, and a brief stint of teaching at Purdue.  In Sydney I took a more practical 
turn and worked in the industry in the area of speech recognition, before settling into biostatistics for the past 13 years, 
both in the industry and research environment. 

GAVIN REID 

University of Melbourne, VIC 

Dr. Gavin E. Reid is the Professor of Bioanalytical Chemistry in the School of Chemistry and the 
Department of Biochemistry and Molecular Biology, and member of the multidisciplinary Bio21 
Molecular Science and Biotechnology Institute, at The University of Melbourne, Australia. Over the 
past 30 years, he has held a variety of technical research positions and academic appointments in 
Australia and the USA, including at the Ludwig Institute for Cancer Research in Melbourne 
(1987−1997 and 2002− 2004) and at Michigan State University, MI, USA (2004−2014).  Research in 
the Reid laboratory is broadly directed toward the development of analytical biochemistry, mass 
spectrometry, and associated chemical strategies for quantitative proteome and lipidome analysis, 

and their application toward identifying the functional role of proteins and lipids in the regulation of cellular function, 
and in the onset and progression of disease, including cancer. To date, this inter-disciplinary and highly collaborative 
research has resulted in >150 peer-reviewed publications, >150 conference and invited seminar presentations, and 4 
patents, with funding received from the National Institutes of Health, the National Science Foundation, the National 
Health and Medical Research Council, the Australian Research Council, the Multiple Myeloma Research Foundation, the 
Juvenile Diabetes Research Foundation, the Centers for Disease Control, and multiple philanthropic, government and 
industry groups. Gavin served from 2012-2014 on the Board of Directors of the American Society for Mass Spectrometry, 
and was Treasurer of the Australasian Proteomics Society from 2015-2017. He is currently President of the Australian 
and New Zealand Society for Mass Spectrometry, an Associate Editor for the Journal of the American Society for Mass 
Spectrometry, and is on the Editorial Advisory Boards for the Journal of Mass Spectrometry, the Journal of Lipid 
Research, and the European Journal of Mass Spectrometry. 

VALERIE WASINGER 

University of New South Wales, NSW 

Dr Wasinger received her PhD from the University of Sydney, Australia in 1999 and has spent time 
working at the University of Heidelberg, Germany as well as The Garvan Institute of Medical 
Research, Sydney and currently at the University of NSW. She is Senior Research Scientist and 
Conjoint Lecturer in the School of Medical Sciences, working at Bioanalytical Mass Spectrometry 
Facility, University of New South Wales. BMSF is a facility supported by the University that enables 
‘omic’ research for local and international research groups in the university, hospital, and industrial 
settings. She has been involved in the field of Proteomics since the early 1990’s. Dr Wasinger is the 
first author on the publication defining the field of Proteomics, published in 1995. Dr Wasinger’s 

current research involves the development of techniques and methods to: enrich for the low mass 
proteome/peptidome; and quantify and validate novel markers for Inflammatory Bowel Disease with broader 
application to other diseases. 
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JEAN YANG 

University of Sydney, NSW 

Jean Yang is Professor of Statistics at the School of Mathematics and Statistics.  She is currently 
a NHMRC CDF Fellow and the theme leader for Integrative System and Modelling in the Charles 
Perkins Centre at University of Sydney. She was awarded the 2015 Moran Medal in statistics from 
the Australian Academy of Science in recognition of her work on developing methods for 
molecular data arising in cutting edge biomedical research. Her research has been at the 
interface between statistical methodology and the application of statistics to problems in 
contemporary biological and medical research. In the area of methods development, she has 
made contributions to the design and analysis of high throughput biotechnological data including 
that from microarrays, mass spectrometry, and next generation sequencing. In applications, 

much of her research is based on integrating multiple biotechnology types to better answer a variety of scientific 
questions. As a statistician who works in bioinformatics she enjoys research in a collaborative environment, working 
closely with scientific investigators from diverse backgrounds.  

 

INTERNATIONAL SPEAKERS – GLYCOSCIENCE SYMPOSIUM 
 

HENRIK CLAUSEN 

Copenhagen Center for Glycomics, University of Copenhagen, Denmark 

DDS (1981) and DSc (1990). Worked in the glycobiology field for 30+ years focusing on structure, 
biosynthesis and genetic regulation of complex carbohydrates. Studied with professor Sen-Itiroh 
Hakomori in Seattle (1983-90) on blood group related carbohydrates, glycosyltransferases and 
genes. Founded a glycobiology research group at the Faculty of Health and Medical Sciences, 
University of Copenhagen, Denmark, in 1990, and since 2007 head of a Center of Excellence in 
Glycomics funded by University of Copenhagen and since 2012 the Danish National Research 
Foundation. Past member of scientific advisory boards and consultant for Neose Technologies and 
ZymeQuest. National representative for International Glycoconjugate Organization (IGO) and 
member of the Royal Royal Danish Academy of Sciences and Letters. Research focus is primarily 
protein glycosylation, where we have isolated, cloned, and expressed many of the human 

glycosyltransferases involved in the biosynthesis. Our interests are broad and include basic understanding of genetic 
regulation, and biosynthesis of protein glycosylation, Immunity to glycans and glycoproteins, consequences of 
deficiencies in glycosylation in diseases, and biomedical applications. We have developed strategies to isolate and 
characterize O-glycoproteomes of cells by use of nuclease-mediated gene engineering and a combination of lectin 
chromatography and mass spectrometry (SimpleCells). Applied broad genetic glycoengineering of mammalian cells for 
deconstruction of glycosylation capacities and design of optimal platform cells for recombinant therapeutics. We have 
further developed glycopeptide arrays with comprehensive chemoenzymatic synthesis of glycopeptides, and we are 
now developing cell-based glycan arrays. 

EMILY PARKER 

Victoria University of Wellington, New Zealand 

Emily completed her undergraduate degree in organic chemistry at the University of Canterbury, 
New Zealand, and her PhD in Bio-organic Chemistry at the University of Cambridge.  After a brief 
period as a postdoctoral fellow at the University of Cambridge, she returned to New Zealand to take 
up a lectureship at Massey University. In 2005 she was awarded the New Zealand Institute of 
Chemistry Easterfield medal. In 2006 Emily moved to the University of Canterbury to take up a 
position in the Chemistry Department.  She was awarded the Applied Biosystems Award by the New 
Zealand Society for Biochemistry and Molecular Biology in 2008, and in 2010 Emily received a 
National Teaching Award for Sustained Excellence in Tertiary Teaching.  She is a principal 

investigator of the Maurice Wilkins Centre for Molecular Biodiscovery. In 2017 she moved to Victoria University of 
Wellington to take up a position as Professor of Chemical Biology with the Ferrier Research Institute. Emily’s research 
area spans the areas of chemistry and biochemistry and involves a range of research techniques including natural 
product synthesis, protein evolution and engineering, and molecular and structural biology.  More recently her research 
group has focused on the molecular mechanisms and evolution of enzyme allostery and metabolic engineering of 
biosynthetic pathways. 
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ERDMANN RAPP 

Max Planck Institute for Dynamics of Complex Technical Systems, Germany 

Dr. Erdmann Rapp studied chemistry at the universities of Konstanz and Tübingen in Germany. 
During his PhD, he was stipendiary of DFG graduate school for analytical chemistry at the Eberhard 
Karls University of Tübingen and did fundamental research and method development on 
miniaturized separation techniques coupled to MS and NMR. He was invited research fellow at the 
NMR Centre of Wageningen University (The Netherlands), studying fluid dynamics in miniaturized 
separation systems via NMR-imaging. In 2001 he got research associate and head of the Laboratory 
for Miniaturized Separation Techniques at the Institute of Process Engineering of the Otto von 
Guericke University in Magdeburg (Germany), where he continued his fundamental research on 

fluid dynamics in electrokinetically and hydrodynamically driven open tubular and packed capillaries and its impact on 
the analysis of biomolecules. Since 2003 till present, he is head of Bio/Process Analytics at Max Planck Institute for 
Dynamics of Complex Technical Systems in Magdeburg (Germany). He and his team are working on the development 
and implementation of innovative cutting edge bio/process analytical tools for a deeper understanding of 
bio(techno)logical processes - in particular, on high-throughput tools for proteomics, glycoproteomics and glycomics to 
be able to handle large sample numbers arising along bioprocess development and biomarker discovery. With the 
invention of “glyXbox”, a high-performance glycoanalysis system, he got key founder of glyXera GmbH, providing 
glycoanalytical products and services to academia, clinics and industry. 
 
PAULINE RUDD 

NIBRT, Ireland and BTI, A*Star, Singapore  

Professor Rudd obtained a BSc in Chemistry at the University of London and a PhD in Glycobiology 
at the Open University, UK. She was a Founding Scientist of Wessex Biochemicals (later Sigma 
London), Visiting Research Associate at The Scripps Research Institute, CA, Visiting Professor of 
Biochemistry at Shanghai Medical University PRC, Visiting Scientist at Ben Gurion University of the 
Negev, Israel and Erskine Visiting Fellow, Canterbury University, Christchurch, New Zealand. She is a 
Fellow of the Royal Society of Medicine, London and a Visiting Professor at St. George’s Hospital, 
London and an Adjunct Professor at North Eastern University, Boston. She has more than 200 
scientific publications and given over 200 lectures and seminars at international meetings. In 2010 

she was awarded the James Gregory Medal and an Agilent Thought Leader award. 

NATASHA ZACHARA 

Johns Hopkins University, United States 

Dr. Natasha Zachara is an assistant professor of biological chemistry at the Johns Hopkins School of 
Medicine. Her research focuses on the role of nucleocytoplasmic glycosylation, O-GlcNAc, in cell 
survival and the cellular stress response. She serves as the co-director of the Graduate Program in 
Biological Chemistry. She received her undergraduate degree in biotechnology from Macquarie 
University in Sydney, Australia. She earned her Ph.D. from Macquarie University. She completed 
postdoctoral studies in glycobiology at the Johns Hopkins University School of Medicine. Dr. Zachara 
joined the Johns Hopkins faculty in 2005.  Prior to joining the Department of Biological Chemistry, Dr. 
Zachara was an assistant professor in the Division of Biomedical Sciences at Johns Hopkins Singapore. 

She is a member of several professional organizations, including the American Society of Biochemists and Molecular 
Biologists, and serves on the editorial board of the Journal of Biological Chemistry. Her work has been recognized with 
numerous awards and honors, including the Lorne Protein Structure and Function Young Scientist Award in 2006. 
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NATIONAL SPEAKERS – GLYCOSCIENCE SYMPOSIUM 
 

TONY BACIC 

University of Melbourne, VIC 

Professor Tony Bacic graduated his BSc Hons from James Cook University of North Queensland in 
1975. He moved to Melbourne to attend La Trobe University where he was awarded his PhD in 
1980 under the supervision of the late Prof Bruce A. Stone. He was elected to the national academy 
as a Fellow in 2008 and is both a James Cook University Outstanding Alumnus (2010) and a La 
Trobe University Distinguished Alumnus (2013). From 1996 to 2017, Professor Bacic held a 
Personal Chair in the School of BioSciences at the University of Melbourne. Leader of the Australian 
Research Council (ARC) Centre of Excellence in Plant Cell Walls (2011-2017) team at the University 
of Melbourne, he was also Deputy Director of that Centre, and Director of the Plant Cell Biology 
Research Centre at the School of BioSciences. Professor Bacic has had numerous leadership roles 

within the University of Melbourne and the ARC, including Director Bio21 Molecular Sciences & Biotechnology Institute, 
Chair ARC Biological Sciences and Biotechnology & LIEF (infrastructure) Panels and Chair Biological Sciences and 
Biotechnology Panel of the ERA (Excellence in Research Australia).  After a 38-year hiatus, Professor Bacic has returned 
to his alma mater, La Trobe University, as the inaugural Director of the La Trobe Institute for Food & Agriculture (LIAF).  
In 2013, Professor Bacic was appointed to the Board of the Victorian Royal Botanic Gardens (RBGV) as a Board Member 
until April 2020. He is a member of the Gene Technology Access Centre (GTAC) Board as well as a Director of several 
small biotechnology companies. Internationally recognized as a leader in plant biotechnology, his research is focused 
on the structure, function and biosynthesis of plant cell walls and their biotechnological application as well as the 
application of functional genomics tools in biological systems. 

BENJAMIN BAILLY 

Griffith University, QLD 

Benjamin Bailly completed most of his undergraduate studies in biochemical engineering and 
biotechnologies at the Université Lyon 1, in France. In 2010, he joined the team of Prof. Mark von 
Itzstein at the Institute for Glycomics in Australia, where he worked on the expression of the human 
parainfluenza type 3 HN protein for target-based drug design. From there, he set out to do a PhD 
in collaboration with Prof. Ralf Altmeyer at the Institut Pasteur of Shanghai, where he ended up 
doing all of his doctoral work.  During his PhD, Dr Bailly made significant advances in the field of 
anti-paramyxovirus research, from the target-based and phenotypic discovery of candidates 
against parainfluenza virus and respiratory syncytial virus, to the characterisation of their mode of 
action. Benjamin is now back to the Institute for Glycomics where he is working on the discovery 

of new-generation influenza virus sialidase inhibitors, glycan-based strategies for the inhibition of enterovirus 71 
infection, as well as the characterisation of the enterovirus-host glycointeractome and its role in cell tropism. Dr Bailly 
was awarded a Griffith University New Researcher grant in 2016 and an Institute for Glycomics Early Career Researcher 
Excellence Award in 2017 in recognition of his achievements. 

HELEN BLANCHARD 

Griffith University, QLD 

Professor Helen Blanchard obtained a B.Sc (Hons) in chemistry, and a PhD in chemistry and X-ray 

crystallography, at Queen Mary College, The University of London, UK. She then pursued research 

using protein X-ray crystallography and awarded an Alberta Heritage Foundation for Medical 

Research Postdoctoral Fellowship working with Professor Michael James at the University of 

Alberta, Canada. Helen continued research in protein structure and drug-design, mainly in the 

protease field, at the Biotechnology Research Institute National Research Council of Canada, 

Montréal, and subsequently at the University of San Diego (UCSD) USA; the University of Zürich, 

Switzerland; St, Vincent’s Institute of Medical Research, Melbourne; The University of Queensland, Brisbane; and in 

industry in Basel, Switzerland.  In 2002, she took up a Research Leader position at the Institute for Glycomics, Griffith 

University, Queensland. In 2006, she was admitted as a Fellow of the Royal Society of Chemistry (FRSC) in recognition 

of her structural biology and inhibitor design research. Since 2013, Helen has served as Director of Higher Degree 

Research, Griffith Sciences. Professor Blanchard’s research focuses on exploring protein recognition of molecules, 

predominantly the investigation of protein-carbohydrate interactions, and using this atomic information in structure-

based inhibitor design. A major area of her research group targets the carbohydrate-recognising proteins galectins, 

many of which have roles in cancer. The ultimate aim is to design small-molecule compounds as therapeutics to block 

galectin interactions with host-cell carbohydrates, to reduce or eliminate tumour growth and metastasis, thereby 

reducing cancer progression.  
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VINCENT BULONE 

University of Adelaide, SA 

Professor Vincent Bulone is the Director of the Australian Research Council Centre of Excellence in 
Plant Cell Walls headquartered at the University of Adelaide. He is also the Director of Adelaide 
Glycomics, an analytical centre for complex carbohydrates recently established in collaboration 
with Agilent Technologies Australia Pty Ltd. His research is focused in various areas of Glycoscience, 
comprising fundamental research on plants and microorganisms, as well as biotechnological 
developments towards carbohydrate-based products relevant to the following areas: Bioenergy, 
Biomaterials, Biorefinery, Agriculture and Waste Management, Food Sustainability and Disease 
Control. Prior to his recruitment in Adelaide, Vincent was Director of the Centre for Biomimetic 
Fibre Engineering and The Advanced Carbohydrate Materials Consortium in Stockholm, Sweden. 
Vincent is the founder of the spin-out company CarbOzide Pty Ltd in Adelaide. The company 

exploits his recent invention on UV protective materials based on carbohydrates and natural molecular sunscreens from 
algae. 

RICHARD PAYNE 

University of Sydney, NSW 

Richard Payne graduated from the University of Canterbury, New Zealand, in 2002. In 2003, he was 
awarded a Gates Scholarship to undertake his PhD at the Department of Chemistry, University of 
Cambridge under the supervision of Professor Chris Abell. After his PhD, Richard moved to The 
Scripps Research Institute under the auspices of a Lindemann Postdoctoral Fellowship where he 
worked in the laboratory of Professor Chi-Huey Wong. In 2008, he moved to the University of 
Sydney as a Lecturer within the School of Chemistry where he is currently Professor of Organic 
Chemistry and Chemical Biology and ARC Future Fellow. Prof. Payne’s research focuses on utilising 
the tools of synthetic chemistry to address problems of biological and medicinal significance. His lab 
has also developed a number of synthetic technologies for the ligation-based assembly of large 

polypeptides and proteins. These methodologies have been employed in the total chemical synthesis of a number of 
modified proteins to understand structure-function and for the elucidation of new drug leads for a range of diseases.

MATTHIAS PELZING 

CSL Limited, Bio21 Institute, VIC 

Matthias holds an MSc in Chemistry and a PhD in Mass Spectrometry from the University of Leipzig 
in Germany.  Following postdoctoral studies on atmospheric aerosols where he utilisied a variety 
of mass spectrometric techniques, Matthias joined Bruker Daltonics’ Life Science Division where he 
worked on instrumentation and application development. From 2006-2013 Matthias managed the 
applications and demo sites in the Asia-Pacific region and Japan. His major research focus is micro-
scale separation techniques, particularly capillary electrophoresis and nano-LC, hyphenated to 
electrospray mass spectrometry with particular focus on posttranslational modifications of 
proteins. In March 2013 Matthias joined the Analytical Biochemistry Group at CSL within the 
Protein Biochemistry Department. Since July 2014 Matthias leads the Analytical Biochemistry 

group.  The group is responsible for the detailed characterization of recombinant proteins and their associated 
modifications using various mass spectrometry based methods and an extensive array of molecular interaction 
techniques.
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VENDOR WORKSHOPS                           
 

FRIDAY, 2 FEBRUARY 2018 
 

Waters Breakfast Workshop 
Time: 7.15am - 8.45am | Breakfast from 7.00am 
Room: Auditorium (L1)  
 

• Pauline Rudd (NIBRT, Ireland and Bioprocessing Technology Institute, A*STAR, Singapore)  
“Automated LC/MS/bioinformatics based platforms for exploring glycosylation in diagnostics, precision medicine 
and pathways to disease”  

 

• Robert Trengove (Separation Science & Metabolomics Laboratory, Murdoch University, Perth, Australia) 
“Hepcidin isoform measurement: A diagnosis tool?” 

 

•  Robert Plumb (Waters Corporation, Milford, United States) 
"Rapid robust reproducible LC/MS based metabolomic phenotyping of large cohort pidemiological studies" 

 

Bruker Afternoon Workshop 
Time: 2.45pm - 4.15pm 
Room: Auditorium (L1) 
 

• Oliver Raether (Bruker Daltonik GmbH, Bremen, Germany) 
"Trapped ion mobility mass spectrometry for improved sensitivity and fastest data dependent proteomics" 
 

• Andrew Webb (WEHI, Melbourne, Australia) 
“Peptides to proteoforms: Maximising high resolution QTOF data” 

 

• Paul Shan (Bioinformatics Solutions Inc., Waterloo, Canada) 
"In-depth proteomics analysis with PASEF technology by PEAKS" 

 

SATURDAY, 3 FEBRUARY 2018 
 

SCIEX Breakfast Workshop 
Time: 7.15am - 8.45am | Breakfast from 7.00am 
Room: Auditorium (L1)  
 

• Ruedi Aebersold (ETH Zurich, Switzerland)      
"SWATH-MS: Principles and present state"      

 

Thermo Fisher Scientific Afternoon Workshop 
Time: 2.45pm – 3.45pm 
Room: Auditorium (L1) 
 

• Jesper Olsen (Novo Nordisk Foundation Center for Protein Research, University of Copenhagen, Denmark) 
"Fast, sensitive and quantitative phosphoproteomics on for large-scale cell perturbation analysis" 

 

SUNDAY, 4 FEBRUARY 2018 
 

Thermo Fisher Scientific Breakfast Workshop 
Time: 7.15am - 8.45am | Breakfast from 7.00am 
Room: Auditorium (L1) 
 

• Gavin Reid (School of Chemistry - Department of Biochemistry Molecular Biology - Bio21 Molecular Science and 
Biotechnology Institute, The University of Melbourne, Australia) 
"Applications of ultraviolet photodissociation tandem mass spectrometry for biomolecular structural 
characterization" 
 

• Mark Larance (Charles Perkins Centre and School of Life and Environmental Sciences, University of Sydney, Australia) 
"Defining the liver polysome-associated proteome"  
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PROGRAM 
 

THURSDAY, 1 FEBRUARY 2018 
 

Registration  
2:00pm - 7:00pm                   Auditorium Foyer  
 
Welcome Address  
4:00pm - 4:10pm      Chair: Stuart Cordwell        Auditorium 
 
The Simpson Lecture 
4:10pm - 5:00pm       Chair: Stuart Cordwell        Auditorium  
 

4:10 PM  Rudolf Aebersold        abs# 1 
The proteome in context  

  

                                 Proudly supported by 
 

Ken Mitchelhill Young Investigator Award Lecture 
5:00pm - 5:30pm      Chair: Stuart Cordwell         Auditorium  
 

5:00 PM  Nichollas E Scott        abs# 2 
Loss of general O-linked glycosylation in burkholderia cenocepacia results in virulence  
defects driven by changes in transcriptional control  
   

                                   Proudly supported by 

 

Symposium One: Students of the APS (SoAPS) 
5:30pm - 7:00pm      Chair: Laura Dagley        Auditorium 
 

5:30 PM  Marisa Duong         abs# 3 
Exploring thiol proteomes with maleimide-based probes and quantitative proteomics  

5:45 PM  Harshi Weerakoon         abs# 4 
Temporal quantitative proteomics of human CD4+ and CD8+ T-cell activation using  
tandem mass spectrometry and SWATH  

6:00 PM Lok Man         abs# 5 
Functional analysis of a Campylobacter jejuni nutrient transport protein using  
proteomics and metabolomics  

6:15 PM  Natalie Strange        abs# 6 
A key role for HtrA in Chlamydia trachomatis fatty acid and membrane protein  
composition  

6:30 PM  Balu Balan         abs# 7 
The mRNA-bound proteome of the early diverging eukaryotic protozoan Giardia 
lamblia  

6:45 PM  Filip Veljanoski        abs# 8 
Characterising the role of protein kinase CK2 in regulating aluminium toxicity in yeast  

            Proudly supported by 
    

Welcome Reception 
7:00pm - 10:00pm                      Exhibition Hall  
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FRIDAY, 2 FEBRUARY 2018 
 

Registration  
6:45am - 6:40pm  Auditorium Foyer  

Waters Breakfast Workshop 
7:00am - 8:45am                         Auditorium  

Pauline Rudd  
Automated LC/MS/bioinformatics based platforms for exploring glycosylation 
in diagnostics, precision medicine and pathways to disease 
 

Robert Trengove  
Hepcidin isoform measurement: A diagnosis tool? 
 

Robert Plumb 
Rapid robust reproducible LC/MS based metabolomic phenotyping of large cohort 
 pidemiological studies 
 

         Proudly supported by 
 

 

Symposium Two: Disease Proteomics I 
9:00am - 10:30am     Chair: Anthony Purcell                      Auditorium  

9:00 AM  Chris Overall         abs# 9 
N-terminomic dissection of linear ubiquitination and NFkB signalling: Rescuing MALT1 
paracaspase immunodeficiency by an allosteric inhibitor   

9:30 AM Nicola Ternette        abs# 10 
nUPLC-MS2 profiling of class I immunopeptidomes of HLA-A2-positive breast cancer  
patients prioritises antigen selection for tumour-specific immunotherapy  

9:50 AM  Allan Stensballe        abs# 11 
Novel insights in neurodegenerative diseases using advanced imaging, biofluid  
analysis and microproteomics  

10:10 AM  Stefan Lehr         abs# 12 
Tissue specific secretomes, the hidden treasure for identification of disease related  
marker proteins  

 
                               Proudly supported by  

 
Morning Tea 
10:30am - 11:00am           
Exhibition Hall 
                                      

                                     Proudly supported by 
 
 

Symposium Three: Bioinformatics for ‘Omics Technologies 
11:00am - 12:40pm  Chair: Andrew Webb                     Auditorium  

11:00 AM  Jean Yang         abs# 13 
Extracting the most out of your multi-omics data  

11:20 AM  Dana Pascovici        abs# 14 
Bioinformatics aspects of DIA/SWATH with large extended libraries  

11:40 AM  Brian Searle         abs# 15 
Thesaurus: Quantifying phosphopeptide positional isomers in DIA experiments  

12:00 PM  Eugene A Kapp        abs# 16 
Working with non-model organisms: An integrated omics workflow for effective  
assembly of species-specific protein landscapes  
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12:20 PM  Maria A Doyle        abs# 17 
Galaxy-P: An accessible resource for multi-omics analysis 

          Proudly supported by 
 

Lightning Talks One 
12:40pm - 1:00pm    Chair: Ben Crossett  Auditorium 
 

Barbara Lexhaller        abs#72 
Pathogenesis of celiac disease: Identification of isopeptides by LC-MS/MS 

Jawaria Munir         abs#73  
Proteomic analysis of 4-phenylbutyrate treated HepG2 cells stably expressing  
ATP-binding cassette transporter A1 (ABCA1) mutants 

Ryan Separovich        abs#74 
Investigating the substrate recognition motifs of Hmt1 and PRMT1 

Cheng Huang         abs#75 
A DIA-based phosphoproteomic study of signalling transduction via the chemokine  
receptor CCR2  

Michela Mitchell        abs#76 
Using MALDI-IMS to explore the distribution of peptides in Australian sea anemones:  
Oulactis spp 

Proudly supported by 

Lunch and Poster Session One 
1:00pm - 2:30pm                                         Exhibition Hall 

Proteomics 2018 & Glycoscience Symposium posters are displayed together. 
Please refer to the poster listing on page 26.    

                                        

                                  Proudly supported by 
 
 

Free Afternoon 
2:30pm - 5:00pm    
 

Bruker Afternoon Workshop 
2:45pm - 4:15pm   Auditorium 

Oliver Raether  
Trapped ion mobility mass spectrometry for improved sensitivity and fastest  
data dependent proteomics 
 

Andrew Webb  
Peptides to proteoforms: Maximising high resolution QTOF data 
 

Paul Shan  
In-depth proteomics analysis with PASEF technology by PEAKS 
 

                             Proudly supported by 

 
 

Symposium Four: Peptidomics 
5:00pm - 7:00pm     Chair: Michelle Colgrave Auditorium  

5:00 PM  Michael Djordjevic        abs# 18 
Identification of multiple plant peptide hormones in secreted peptidome using de novo 
sequencing sheds light on proteolytic processing and post-translational modifications 
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5:20 PM  Paul Haynes         abs# 19 
Bioarchaeological proteomics - Identification of proteins from skin and muscle tissue from 
Ancient Egyptian mummies shows evidence of acute inflammation and immune response  

5:40 PM  Per Andren         abs# 20 
Near complete mapping of brain neurotransmitters with mass spectrometry imaging  
directly in tissue sections 

6:00 PM Tony Parker          abs# 21 
Physical activity elevates circulating levels of the neuroprotective LG3 peptide: A novel  
stroke therapy? 

6:20 PM  Mark Baker         abs# 22 
Suppressing proliferation, invasion and non-canonical MAPK signaling by antagonizing  
the cancer cell surface-restricted uPAR·αvβ6 protein interaction 

6:40 PM Lee Gethings         abs# 23 
A label-free quantitative proteomics assessment of osmotic stress responses in  
Candida albicans 

       Proudly supported by  
 

APS Conference Dinner 

7:30pm - 10:30pm  Lorne Surf Club  

 

FRIDAY, 2 FEBRUARY 2018 
 

Glycoscience Symposium - Welcome 
8:55am - 9:00am       Chair: Morten Thaysen-Andersen                     Horizons Room 
                                            

                     Proudly supported by 
 
   

Glycoscience Symposium - Session One: Glycomics and Glycoproteomics 
9:00am - 10:30am     Chair: Nicolle Packer                          Horizons Room 

We acknowledge our Invited speaker supporter:  
Pauline Rudd supported by APS 

9:00 AM  Pauline Rudd         abs# 24 
Glycosylation pathways associated with disease and personalised approaches to therapies  

 

9:25 AM  Erdmann Rapp         abs# 25 
Advances in the glycoanalytical toolbox  

 

9:45 AM  Benjamin L Parker         abs# 26 
The role of protein glycosylation on the development of skeletal muscle  

 

10:00 AM  Ben L Schulz          abs# 27 
Thermal glycoproteome profiling: The role of site-specific glycosylation in glycoprotein  
stability 

 

10:15 AM  Rebeca Sakuma         abs# 28 
Uncovering N-linked protein glycosylation changes during prostate cancer progression  

 
                       Session sponsored by 

 
Glycoscience Symposium - Morning Tea 
10:30am - 11:00am Exhibition Hall 
         

              Proudly supported by 
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Glycoscience Symposium - Session Two: Microbial and Plant Glycobiology 
11:00am - 12:35pm Chair: Malcolm McConville                            Horizons Room  

We acknowledge our Invited speaker supporters: 

• Tony Bacic supported by Bioplatforms Australia 

• Vincent Bulone supported by CSL 

• Benjamin Bailly supported by Institute for Glycomics 
 

11:00 AM Tony Bacic          abs# 29 
Plant glycoconjugate glycans are important in growth and development!  

 

11:25 AM  Vincent Bulone         abs# 30 
Cell wall carbohydrate structure and biosynthesis in pathogenic oomycetes  

 

11:45 AM  Benjamin Bailly         abs# 31 
Discovery and structure-based characterisation of new-generation influenza virus 
neuraminidase inhibitors  

 

12:05 PM  Cassandra L Pegg         abs# 32 
Cell-line specific glycosylation of respiratory syncytial virus fusion protein and  
implications for vaccine design  

 

12:20 PM  Zeynep Sumer-Bayraktar        abs# 33 
Campylobacter jejuni infection modifies the human intestinal epithelial cell N-glycome  

 
Glycoscience Symposium - Lightning Talks 
12:35pm - 1:00pm  Chair: Benjamin Schulz      Horizons Room 

Abdulrahman Shathili         abs#106 
Human CD52 initiates its immunosuppressive activity via specific sialoforms 

Harry Tjondro         abs#107 
Glycosylation features of neutrophilic granules 

K Y Benjamin Yeo         abs#108 
Dual function of Ost3 proteins elucidated using glyco- and global proteomics 

Danila Elango          abs#109 
Characterising site-specific N-glycosylation facilitated by the oligosaccharyltransferase 

Andreia Almeida         abs#110 
Carcinoembryonic antigen glycosylation – a highly underestimated cancer marker? 

Christopher Ashwood         abs#111 
Taming the beast: Standardising porous graphitised carbon based LC-MS glycomics 
 

Glycoscience Symposium – Lunch and Poster Session 
1:00pm - 2:30 pm                     Exhibition Hall 

 

Proteomics 2018 & Glycoscience Symposium posters are displayed together.  
Please refer to the poster listing on page 28. 

                                      

                     Proudly supported by 
 
 

Glycoscience Symposium - Session Three: Analytical Glycoscience and Glycochemistry 
2:30pm - 4:25pm      Chair: Daniel Kolarich                             Horizons Room  

We acknowledge our invited Speaker supporters: 

• Richard Payne supported by CSL 

• Emily Parker supported by ANZGG 
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2:30 PM  Richard Payne        abs# 34 
Modifications matter: Probing the effects of glycosylation on peptide and protein activity    

2:55 PM  Emily Parker          abs# 35  
Twisting tails and curious channels – the phosphoribosyltransferases  

 

3:20 PM  Matthias Pelzing         abs# 36 
Analytical strategies for glycan characterisation of biotherapeutics  

 

3:40 PM  Matthew Briggs         abs# 37 
MALDI mass spectrometry imaging of early- and late-stage serous ovarian cancer  
tissue reveals stage-specific N-glycans  

 

3:55 PM  Kathirvel Alagesan         abs# 38 
Synthetic glycopeptides: Versatile tools for glycoproteomics  

 

4:10 PM  Matthew P Campbell         abs# 39 
GlycoStore: A resource for the exploration and annotation of liquid chromatography  
and capillary electrophoresis glycan data  

 
Glycoscience Symposium - Session Four: Clinical Glycobiology and Glycoimmunology 
4:40pm - 6:30pm       Chair: Morten Thaysen-Andersen                       Horizons Room  

We acknowledge our invited Speaker supporters: 

• Natasha Zachara supported by APS 

• Helen Blanchard supported by Institute for Glycomics 

• Henrik Clausen supported by APS 
 
4:40 PM  Natasha Zachara         abs# 40 

Tuning OGT and OGA expression reveals a role for dynamic O-GlcNAcylation  
in regulating AMPK signaling and autophagy  

 

5:00 PM  Helen Blanchard         abs# 41 
Design of compounds to block galectin carbohydrate-recognition: In pursuit  
of eliminating cancer progression 

 

5:20 PM  Arun Everest-Dass         abs# 42 
Glycolipid biosynthesis modulates protein glycosylation in ovarian cancer cells  

 

5:35 PM  Francis Jacob          abs# 43 
Glycosphingolipids trigger reversible transition of mesenchymal and epithelial  
ovarian cancer cells 

 

5:50 PM  Jodie Abrahams         abs# 44 
Protein glycosylation features of metastatic melanoma: The search for prognostic  
markers  

 

6:05 PM  Henrik Clausen         abs# 45 
Whoa man! Unexpected protein O-mannosylation pathways 

 
Glycoscience Symposium - Closing Ceremony and Award Presentation 
6:30pm - 6:45pm      Chair: Morten Thaysen-Andersen  Horizons Room 

          
          Proudly supported by 
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SATURDAY, 3 FEBRUARY 2018 
 

Registration  
6:45am - 6:40pm  Auditorium Foyer 

SCIEX Breakfast Workshop 
7:00am - 8:45am             Auditorium  

Ruedi Aebersold  
SWATH-MS: Principles and present state 

  

                                                                       Proudly supported by 

Symposium Five: PTMs and Signalling 
9:00am - 10:30am     Chair: Mark Molloy Auditorium 

9:00 AM Natasha Zachara         abs# 46 
Identifying regulators of O-GlcNAcylation during injury 

9:30 AM Sean J Humphrey        abs# 47 
High-throughput phosphoproteomics: Technologies and applications in systems biology  

9:50 AM Pouya Faridi         abs# 48 
Trans-splicing of class I HLA bound peptides diversifies the immunopeptidome 

10:10 AM  Heung-Chin Cheng        abs# 49 
Quantitative N-terminomics and phosphoproteomics reveal distinct signalling networks 
governing regulated necrosis of neurons in excitotoxicity 

 
                     Proudly supported by  

 

Morning Tea 
10:30am - 11:00am   Exhibition Hall  
          

                                                                               Proudly supported by 
 
 

Symposium Six: Glycomics and Glycoproteomics 
11:00am - 1:00pm    Chair: Morten Thaysen-Andersen  Auditorium 

11:00 AM  Henrik Clausen        abs# 50 
A genetic dissection approach to functional glycomics  

11:30 AM  Pauline Rudd         abs# 51 
From genome to glycome: Automated analytical workflows to align glycomics with  
other data to gain insight into complex biological systems  

12:00 PM Joshua Heazlewood        abs# 52 
Identification of the plant Golgi localized UDP-GlcNAc transporter and its role in  
endomembrane lipid and protein glycosylation 

12:20 PM  Hannes Hinneburg        abs# 53 
Detailed glycomics and glycoenzyme transcriptomics of amyotrophic lateral sclerosis  
blood-derived monocytes 

12:40 PM  Chi-Hung Lin         abs# 54 
SWATH analysis of human plasma glycopeptides without predefined glycan  
compositional knowledge 

         

                                                                                                                         Proudly supported by 
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Lightning Talks Two 
1:00pm - 1:15pm      Chair: Paul Haynes  Auditorium 

 Mitchell MA Acland        abs# 121 
MALDI mass spectrometry imaging of multicellular tumour spheroids: An improved 
platform for testing novel anti cancer compounds  

 Alexander W Rookyard       abs# 122 
Quantitative proteomics of cysteine redox post-translational modifications in myocardial 
ischemia / reperfusion (I/R) using parallel reaction monitoring mass spectrometry 

 Daniela-Lee Smith        abs# 123 
Comprehensive identification of crosslinked peptides using a multi-crosslinker,  
fragmentation and data analysis approach   

 Katherine A Donovan        abs# 124 
Mass spectrometry based interrogation of the IMiD dependent zinc-finger degron  
landscape 

Mehdi Mirzaei        abs# 125 
Proteomics investigations reveal molecular similarities and differences between  
human and rat retinas under glaucoma conditions 

      Proudly supported by 

Lunch and Poster Session Two 
1:15pm - 2:45 pm       Please refer to the poster listing on page 29.                           Exhibition Hall 

       

                                                                       Proudly supported by 
 

Thermo Fisher Scientific Afternoon Workshop 
2:45pm - 3:45pm                        Auditorium  

Jesper Olsen 
Fast, sensitive and quantitative phosphoproteomics on for large-scale cell  
perturbation analysis 

         

                        Proudly supported by 
 

Free Afternoon 
2:45pm - 4:00pm    

Symposium Seven: Integrated ‘Omics 
4:00pm - 5:20pm       Chair: Michelle Hill  Auditorium 

4:00 PM  Gavin E Reid         abs# 55 
An Integrated ‘omics’ approach toward understanding the role of aberrant lipid  
metabolism in colon cancer  

4:20 PM  Dezerae Cox         abs# 56 
Understanding how proteome foldedness changes under proteostasis stress  

4:40 PM  Ahmed Mohamed        abs# 57 
Integrated proteomics and lipidomics profiling of plasma cells in multiple myeloma  
patients: A pilot study  

5:00 PM  Darren J Creek        abs# 58 
Metabolomics-based investigation of the mechanism of action of novel bis-triazine  
antimalarials reveals perturbation of arginine methylation  

 
                      Proudly supported by  
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Symposium Eight: Disease Proteomics II 
5:20pm - 6:40pm      Chair: Vera Ignjatovic  Auditorium 

5:20 PM  Valerie Wasinger        abs# 59 
Application of quantitative proteomics to' leaky-gut' and intestinal barrier dysfunction - 
shifting landscapes in the understanding of IBD pathophysiology 

 

5:40 PM  David Greening         abs# 60 
Exosomes and implantation - new insights into endometrial-embryo interaction  

 

6:00 PM  Jayantha Gunaratne         abs# 61 
Multiplex targeted proteomics assay for single-shot flavivirus diagnosis  

 

6:20 PM  Yongchuan Gu         abs# 62 
Proteomic profiling of predictive biomarkers for hypoxia-activated prodrugs in head &  
neck squamous cell carcinomas           

                                                                                                                          Proudly supported by 

 

APS Annual General Meeting 
6:40pm - 7:30pm   Auditorium 

Students of APS (SoAPS) Dinner with Invited Speakers 
7:30pm - 9:00pm  Lorne Central 

 
                      Proudly supported by  

 

Attendees of the “Students of APS (SoAPS) Dinner with Invited Speakers” are welcomed to join the Trivia night running 
at the Cumberland Lorne (Horizons Room – L3) from 9:30pm.   

Dinner and Trivia Night 
7:30pm - 10:30pm  Horizons Room 
 

 

SUNDAY, 4 FEBRUARY 2018 
 

 
Registration 
6:45am - 1:00pm   Auditorium Foyer  

Thermo Fisher Scientific Breakfast Workshop 
7:00am - 8:45am                         Auditorium  

Gavin Reid 
Applications of ultraviolet photodissociation tandem mass spectrometry for biomolecular 
structural characterization 
 

Mark Larance 
Defining the liver polysome-associated proteome 
 

                                                                   Proudly supported by 

Symposium Nine: New Technology 
9:00am - 10:40am    Chair: Nicholas Williamson  Auditorium  

9:00 AM  Katherine Wongtrakul-Kish        abs# 63 
Development of a high resolution LC-IM-MS platform for comprehensive structural analysis 
of glycosphingolipid head groups and its application in breast cancer glycobiology  

 
9:20 AM  Evelyne Maes         abs# 64 

Improving the MALDI fragmentation pattern of complex and intact disulphide bonds with  
aniline 
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9:40 AM  Pascal Steffen        abs# 65 
Creating a 3D-LC/MS method for proteomics by introducing displacement mode  
chromatography as an application for spectral library extension   

 

10:00 AM Radoslaw Sobota         abs# 66 
High Resolution - Mass Spectrometry Cellular Thermal Shift Assay (HR-MS-CETSA)-  
post-translational modifications impact on thermal protein stability 

 

10:20 AM  Andrew Webb        abs# 67 
Discovery DIA: All Ion fragmentation on the timsTOF Pro 

       

                                                                       Proudly supported by 
 

Morning Tea 
10:40am - 11:10am               Exhibition Hall 

  

                                   Proudly supported by 
 
 

Symposium Ten: Interactomics and Subcellular Proteomics 
11:10am - 12:20pm     Chair: Marc Wilkins  Auditorium  

11:10 AM  Kathryn Lilley        abs# 68 
The RNA binding proteome in time and space 

11:40 AM Joel Selkrig         abs# 69 
Global mapping of Salmonella-host protein-protein interactions  

12:00 PM  Jarrod J Sandow        abs# 70 
The MLKL pseudokinase domain controls protein activity and oligomer formation  
during necroptotic cell death  

 
                                                                                                           Proudly supported by 

Closing Keynote Lecture 
12:20pm - 1:00pm   Chair: Peter Hoffman                      Auditorium  

12:20 PM  Jesper Olsen         abs# 71 
Global analysis of cell signaling networks by quantitative proteomics  

Proudly supported by 

Closing Ceremony and Award Presentation 
1:00pm - 1:30pm      Chair: Stuart Cordwell  Auditorium 

We acknowledge the following supporters: 
 

• Ken Mitchelhill Young Investigator Award supported by Shimadzu 
 

• International Early Career Award supported by Proteomics & Metabolomics Victoria 
 

• Student Oral Award supported by Proteomics & Metabolomics Victoria 
 

• Student Poster Awards supported by Thermo Fisher Scientific 
   
Bus transfer to Melbourne Airport & City 
2:45pm sharp            Departing from the Cumberland Lorne. 
 

The bus will travel first to Tullamarine (Melbourne) Airport (arrival time approx. 5:15pm), then into Melbourne city, 
dropping passengers at WEHI/University of Melbourne, Royal Parade (arrival time approx. 5:45pm). 
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POSTER LISTING 
 

POSTER SESSION ONE – PROTEOMICS 2018            Friday, 2 February 

Barbara Lexhaller            
Pathogenesis of celiac disease: Identification of isopeptides by LC-MS/MS      abs# 72 
 
Jawaria Munir            
Proteomic analysis of 4-phenylbutyrate treated HepG2 cells stably expressing ATP-binding cassette  
transporter A1 (ABCA1) mutants          abs# 73 
 
Ryan J Separovich 
Investigating the substrate recognition motifs of Hmt1 and PRMT1      abs# 74 
 
Cheng Huang  
A DIA-based phosphoproteomic study of signalling transduction via the Chemokine receptor CCR2  abs# 75 
 
Michela L Mitchell 
Using MALDI-IMS to explore the distribution of peptides in Australian sea anemones: Oulactis spp  abs# 76 
 
Keren Byrne 
Applying proteomics to deliver superior and safe plant-based food products     abs# 77 
 
Pamela Soh 
Analysis of phenotypic variation in canine plasma metabolites      abs# 78 
 
Joshua J Hamey 
Discovery and characterisation of a novel human lysine methyltransferase by CRISPR/Cas9 knock out  
and SILAC proteomics           abs# 79 
 
Zainab Noor 
Bioinformatics analysis of DIA based mass spectrometry data to quantify the protein expression   abs# 80 
 
Elise J. Needham 
Phosphoproteomic screening of exercise mimetics reveals drug interactions and identifies PAK2 as a  
regulator of glucose metabolism          abs# 81 
 
Maiken L M Espersen 
Sampling ovarian cancer for proteomic analysis         abs# 82 
 
Michelle L Colgrave 
The good (beer), the bad (hydrolysis) and the evil (gluten) - Using LC-MS to uncover the hidden gluten  
in craft beers           abs# 83 
 
Delphine Vincent 
Top-down proteomics investigation of age gelation mechanisms in genetically selected milks   abs# 84 
 
Jose Castro-Perez 
A novel data independent acquisition method for hemoglobin variant identification in clinical research  abs# 85 
 
Daniel Bucio Noble 
Dietary supplementation of whole dried sugarcane (WDS) in a high fat diet mouse model modulates 
liver inflammatory pathways          abs# 86 
 
Hannah McKerchar 
Detecting protein-protein crosslinks formed during food processing      abs# 87 
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Andy Low 
Charting the tumour suppressive signaling networks of CHK kinase in colorectal cancer cells with a novel  
tyrosine-specific phosphoproteomics approach        abs# 88 
 

Samantha Emery-Corbin 
The reduced protein methylation network in the early-branching protozoan parasite, Giardia duodenalis  abs# 89 
 

Ghizal Siddiqui 
Peptidomics and metabolomics reveal the role of cysteine, aspartic and metallo proteases in the  
haemoglobin digestion pathway of the malaria parasite       abs# 90 
 

Iain J Berry 
Mycoplasma pneumoniae presents proteolytically processed proteins on its cell surface    abs# 91 
 

Brooke A Dilmetz 
Monitoring of yeast health using MALDI-TOF MS       abs# 92 
 

Jeremy Potriquet 
Lazyprot: A comprehensive software for the bioinformatic processing and pre-processing of proteomic data abs# 93 
 

Terry C.C Lim Kam Sian 
Unravelling the connection between Salmonella and Ankylosing Spondylitis     abs# 94 
 

Christina Andronis 
Towards the generation of a comprehensive proteome map for phytophthora cinnamomi, the causal  
agent of native dieback           abs# 95 
 

Jose Castro-Perez 
A comparative qualitative and quantitative assessment of SONAR for high-throughput proteomic applications abs# 96 
 

Atul Bhatnagar 
Evaluating paper spray ionization and dried plasma spot analysis techniques for quantitation of the  
prostate cancer drug abiraterone          abs# 97 
 

Prathiba Ravishankar 
Bioarchaeological proteomics: Development and application of sample preparation methodology for  
analysis of Ancient Egyptian human skin samples        abs# 98 
 

Sara Hamzelou 
Comparison of SDS-PAGE gel slice protein fractionation and reversed-phase spin column peptide  
fractionation for use in quantitative shotgun proteomics in a variety of biological systems   abs# 99 
 

David C.L. Handler 
PepWitch: a python module to facilitate FDR-corrected Benjamini–Hochberg t-tests by employing same/ 
same analysis on label-free shotgun data         abs# 100 
 

Kirti Pandey 
Role of post translationally modified peptides in cancer       abs# 101 
 
Nathan P Croft 
A blockage, a trickle or a deluge? TAP’ing into viral immune evasion      abs# 102 
 

Yunqi Wu 
Label free and TMT proteomic analysis of leaf lamina and leaf growing zones in rice genotypes with  
contrasting drought tolerance          abs# 103 
 

Christopher Buck 
Characterisation of Biotherapeutics Using Native Ion Mobility Mass Spectrometry    abs# 104 
 

Elizabeth Sydes 
Consequences of genetic variation and associated proteomes in chronic venous leg ulceration   abs# 105 
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POSTER SESSION – GLYCOSCIENCE SYMPOSIUM             Friday, 2 February 

Abdulrahman Shathili 
Human CD52 initiates its immunosuppressive activity via specific sialoforms      abs# 106 
 
Harry Tjondro 
Glycosylation features of neutrophilic granules        abs# 107 
 
K Y Benjamin Yeo 
Dual function of Ost3 proteins elucidated using glyco- and global proteomics     abs# 108 
 
Danila Elango 
Characterising site-specific N-glycosylation facilitated by the oligosaccharyltransferase    abs# 109 
 
Andreia Almeida 
Carcinoembryonic antigen glycosylation – a highly underestimated cancer marker?    abs# 110 
 
Christopher Ashwood 
Taming the beast: Standardising porous graphitised carbon based LC-MS glycomics    abs# 111 
 
Daniel Kolarich 
Selenomonas sputigena flagellin glycoproteomics reveals previously not described O-glycans and rhamnose 
fragment rearrangement occurring on the glycopeptides       abs# 112 
 
Joel Cain 
Determining the role of Campylobacter jejuni N-glycosylation in protein stability by N-terminomics  abs# 113 
 
Liisa Kautto 
Automating the release of N- and O- glycans from glycoproteins            abs# 114 
 
Sameera Iqbal 
Inflammation induces Polysialic Acid in the Brain        abs# 115 
 
Morten Thaysen-Andersen 
Enrichment of lowly-hydrophilic truncated N-glycopeptides using IP-HILIC-SPE     abs# 116 
 
Edward S.X. Moh 
Probing synaptic N-glycome fluctuations in circadian rhythm       abs# 117 
 
Masahiro Sano 
Enhancement of effects of salmon nasal cartilage proteoglycan on biological function by its modification  abs# 118 
 
Nima Sayyadi 
Site specific conjugation of europium chelate to the glycans of monoclonal antibodies: Application for  
highly sensitive time-gated luminescence detection of prostate cancer cells     abs# 119 
 
Sayantani Chatterjee 
Mapping protein paucimannosylation across human cancers       abs# 120 
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POSTER SESSION TWO – PROTEOMICS 2018                  Saturday, 3 February 

Mitchell MA Acland 
MALDI mass spectrometry imaging of multicellular tumour spheroids: An improved platform for testing  
novel anti cancer compounds          abs# 121 

Alexander W Rookyard 
Quantitative proteomics of cysteine redox post-translational modifications in myocardial ischemia /  
reperfusion (I/R) using parallel reaction monitoring mass spectrometry     abs# 122 

Daniela-Lee Smith 
Comprehensive identification of crosslinked peptides using a multi-crosslinker, fragmentation and data  
analysis approach             abs# 123 

Katherine A Donovan 
Mass spectrometry based interrogation of the IMiD dependent zinc-finger degron landscape   abs# 124 

Mehdi Mirzaei 
Proteomics investigations reveal molecular similarities and differences between human and rat retinas  
under glaucoma conditions          abs# 125 

Heather Patsiouras 
An investigation into MALDI imaging sample preparation compared to DESI imaging for multimodal MSI  
in pre-clinical breast cancer research         abs# 126 

Bradley W Wright 
Temporal quantitative profiling of ΦX174 and host-cell proteomes during lytic infection    abs# 127 

Yee L Chng 
Backwards and forwards in time: Urinary proteomics of anterior cruciate ligament injury   abs# 128 

Desmond K Li 
ERK1/2 is a key regulator of early myocardial ischemic damage      abs# 129 

Simon Göddeke 
T-cadherin: A potential biomarker for healthy adipose tissue       abs# 130 

Hartmut Schlueter 
Displacement chromatography within online 2D-LC-MS is improving identification of proteins from low 
microgram amounts            abs# 131 

Madeleine J Otway 
SWATH-MS spectral reference library species conversion with the R package ‘dialects’    abs# 132 

Lian Liu 
Proteomics exploration in skeletal muscle following physical trauma      abs# 133 

Nicolas Aranciaga 
Proteomics of the uterus of lactating dairy cows and its effect on fertility     abs# 134 

Gene Hart-Smith 
MethylQuant: A tool for sensitive validation of enzyme-mediated protein methylation sites from  
heavy-methyl SILAC data           abs# 135 
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Dylan Xavier 
Optimising the number of Variable SWATH Windows        abs# 136 

Chi Nam Ignatius Pang 
Comparison of different correlation metrics for protein correlation profiling of yeast protein complexes  abs# 137 

Liting Deng 
Proteomics analysis of specific brain regions from Alzheimer's disease model mice at the early stage of  
disease pathology           abs# 138 

Joel R Steele 
Non-protein amino acids and neurological disease: their detection in human proteins and effects   abs# 139 

Sri H Ramarathinam 
Identification of a kynurenine-modified HIV epitope using immunopeptidomics     abs# 140 

Benjamin L Parker 
SP3-DIA on a Q-Exactive HF enables high-throughput and miniaturised screening of cardiac organoids  abs# 141 

Patricia Illing 
Identification of T cell epitopes involved in adverse reactions to β-lactam antibiotics    abs# 142 

Stephan Klatt 
Optimizing red blood cell protein extraction for proteomic analysis      abs# 143 

Utpal Bose 
Optimising protein extraction for the study of the alpha-amylase trypsin inhibitors, the proteinaceous  
components implicated in non-coeliac gluten sensitivity       abs# 144 

Morgan Carlton 
Proteomic characterisation of stemness in rat bone marrow-derived mesenchymal stem cells   abs# 145 

Xiaomin Song 
SWATH analysis using external spectral libraries: Evaluation of cross-instrument data for library  
construction and quantitation          abs# 146 

Nestor Solis 
Integrated degradomics in differentiated macrophages       abs# 147 

Md Arifur Rahman 
Comparative proteomic analysis using TMT-based MS reveals new insight between different growth  
phase of biofilms from S. aureus          abs# 148 

Mark Larance 
Unbiased analysis of liver protein complexes during the fasting response     abs# 149 

Syeda Sadia Ameen 
Deciphering the pathways of neuronal excitotoxic death by N-terminomics analysis    abs# 150 

Rebecca E Lane 
An optimised size exclusion chromatography method enables analysis of the extracellular vesicle proteome  
from complex samples            abs# 151 

Pawel Sadowski 
Next generation clinical veterinary proteomics        abs# 152 
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Naomi Koh Belic 
Modelling multiple sclerosis: Proteomic characterisation of adipose stem cells     abs# 153 

Steve Binos 
Novel capillary-flow LC HRAM MS platform for fast targeted analysis and robust profiling of complex samples abs# 154 

Ben Crossett 
Characterisation of duck egg lysozyme isoforms by mass spectrometry      abs# 155 

Jose Castro-Perez 
Spatial targeted metabolomics mapping in rat brain sections using DESI ion mobility mass spectrometry  abs# 156 

Rajesh Gupta 
A multiplexed lipidomics study of the adaptive response of prostate cancer cells to androgen-targeted  
therapy             abs# 157 

Amy L Heffernan 
Absolute quantitation of iron binding proteins as therapeutic targets in neurodegeneration   abs# 158 

Robert s Plumb 
Robust reproducible LC/MS based metabolomic profiling of large cohort human studies using validated  
high throughput targeted and discovery assays        abs# 159 

Dylan Xavier 
Generation of rat organ SWATH-MS proteomic models for human cancer samples    abs# 160 

Adam Rainczuk 
Trapped ion mobility spectrometry with parallel accumulation serial fragmentation (PASEF): The new  
standard for shotgun proteomics          abs# 161 

Oliver Raether 
2D-precursor selection for trapped ion mobility with parallel accumulation serial fragmentation (PASEF)  abs# 162 

Jonas Albinus 
Quantitative analysis of differential protein distribution in brain regions using PCT-SWATH-MS   abs# 163 

David A Stroud 
Using quantitative proteomics to aid the diagnosis of mitochondrial disease and characterise novel disease  
genes             abs# 164 

Tuo Zang 
Quantitative characterisation of burn blister fluid using SWATH to aid clinical diagnosis    abs# 165 

William Klare 
Complete multi-omic physiological characterisation of clonal Pseudomonas aeruginosa adaptation to the  
CF lung             abs# 166  

Shivanjali J Lingam 
Analysis of the cardiac ubiquitinome in a rat model of type II diabetes mellitus     abs# 167 

Rui Chen 
A web-based quality control tool for the bench marking of proteomic LC-MS systems    abs# 168 

Melanie White 
Multi-organ proteomics analysis of a rodent model of type 2 diabetes mellitus    abs#169 
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ABSTRACTS 
 

ORAL ABSTRACTS 
 

1 

The proteome in context 

Rudolf Aebersold1  
1. Institute of Molecular Systems Biology, Zurich, Switzerland 

Advances in discovery proteomics have made it possible to map the protein contents of cells to saturation, at least at the resolution of 
expressed loci. Massively parallel targeting techniques such as Swath/DIA mass spectrometry now support the identification and 
quantification of thousands of proteins from a sample at a high degree of reproducibility. To gain new biological or clinical insights, to date, 
the thus quantified proteins have been largely treated as independent entities. However, proteins generally function in context with other 
biomolecules in the form of macromolecular assemblies. To understand how the proteome as a whole controls, coordinates and catalyzes 
most biochemical functions of a cell, it is therefore essential to also determine its spatial and temporal organization. We refer to the acute 
state of a proteome in terms of protein composition and the organization of proteins into modules or complexes as the proteotype. The 
determination of proteotypes, particularly the organization of proteins into modules and complexes, is therefore an important challenge 
facing the field of proteomics. 

In this presentation, we will discuss emerging computational and mass spectrometric techniques to determine the organization of the 
proteome and to extract functional information from the results. The ultimate goal of this work is to reach a comprehensive understanding 
of how the proteotype, considered as a complex system, reacts to genetic or external perturbations and thus determines cellular and 
organismic phenotypes. 

2 

Loss of general O-linked glycosylation in burkholderia cenocepacia results in virulence defects 
driven by changes in transcriptional control 

Nichollas E Scott1  
1. Department of Microbiology and Immunology, University of Melbourne, Melbourne, VICTORIA, Australia 

Burkholderia cenocepacia is a leading cause of necrotizing pneumonia in cystic fibrosis patients worldwide. In addition to numerous 
characterized virulence factors, B. cenocepacia possesses a general O-linked glycosylation required for pathogenesis in model systems, 
yet how O-linked glycosylation influences virulence is unknown. Within this opportunistic pathogen, O-linked protein glycosylation is 
mediated by two non-linked genetic components; the O-oligosaccharyltransferase (PglL) and the O-glycan cluster (OGC), which are both 
conversed across Burkholderia species. Using proteomic based approaches, we demonstrate that the loss of O-linked protein 
glycosylation in ∆PglL, ∆OGC and ∆PglL∆OGC strains leads to multiple changes in known virulence factors such as the flagella apparatus 
and in transcriptional control/DNA-binding factors. Surprisingly, these observed changes are consistent with inhibition of the known 
quorum sensing systems cepIR. DNA cross-linking proteomic studies and luciferase assays supports the loss of glycosylation, leading to 
an altered DNA binding landscape. Analysis of known O-linked glycoproteins demonstrates that only a single glycoprotein is effected by 
the loss of O-linked glycosylation, a putative lipoprotein we have termed glycosylation sensitive lipoprotein (GSL). Degradomics analysis 
supports that GSL and other glycoproteins are processed within the periplasm, with the loss of glycosylation promoting protein processing 
around glycosylation sites. Thus, these studies support a model where the loss of O-linked glycosylation leads to changes in cepIR 
regulation due to alteration in only in a subset of B. cenocepacia glycoproteins. Using proteomic and degradomics approaches we identify 
a single protein, GSL, which may be responsible for driving the attenuation observed in glycosylation null B. cenocepacia strains. 

  

3 

Exploring thiol proteomes with maleimide-based probes and quantitative proteomics 

Marisa Duong1, 2  
1. Proteomics International, Nedlands, WA, Australia 

2. School of Molecular Sciences, The University of Western Australia, Crawley, Western Australia, Australia 

The X-linked degenerative muscular disease Duchenne Muscular Dystrophy (DMD) affects about 1 in 3500 boys worldwide. Although 
pathological mechanisms remain unclear, reactive oxygen species appear to be pivotal in exacerbating disease progression. In DMD, we 
hypothesise that oxidation of the thiol functional groups (-SH) of cysteine residues is affecting the function of proteins to cause cellular 
and tissue pathology. Through preliminary electrophoretic work with fluorescent maleimide thiol probes, several proteins were found to be 
more thiol oxidised in muscles of the mdx mouse model of DMD compared with normal mice. To identify proteins undergoing thiol oxidation, 
we synthesised customised maleimide-based isotopic (2H) mass tags. The identified protein list included titin, a structural protein directly 
involved in muscle contractile machinery. Titin was oxidised at specific thiol groups that had functional relevance to the weakening of 
muscle contraction in DMD. My objective is to improve sample preparation techniques and methods of mass spectrometry analysis to 
identify less abundant muscle proteins undergoing thiol oxidation. We have now synthesised 13C maleimide probes to achieve 
chromatographic coelution for liquid chromatography mass spectrometry and hence enhance the ability to quantify the amount of thiol 
oxidation. These probes can also be used with Matrix Assisted Laser Desorption/Ionization (MALDI), which provides a high throughput 
platform to optimise proteomic workflow for sample preparation. Using MALDI, I have established that standard curves generated with 
the 13C maleimide probes are not affected by common desalting methods (C18 Ziptip and StrataX). These proteomic techniques can be 
used in combination to maximise the ability to identify and quantify the oxidation of less abundant proteins. 
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4 

Temporal quantitative proteomics of human CD4+ and CD8+ T-cell activation using tandem mass 
spectrometry and SWATH 

Harshi Weerakoon1, 2, Jeremy Potriquet3, Yide Wong1, 3, Oscar Haigh4, Ailin Lepletier1, John J Miles1, 3, Jason Mulvenna2, 

Michelle M Hill1, 5  
1. QIMR Berghofer Medical Reserach Institution, Herston, QLD, Australia 

2. School of Biomedical Sciences, The University of Queensland, St Lucia, QLD, Australia 

3. Australian Institute of Tropical Health and Medicine, James Cook University, Cairns, QLD, Australia 

4. Translational Research Institute, Woolloongabba, QLD, Australia 

5. The University of Queensland Diamantina Institute, The University of Queensland, Woolloongabba, QLD, Australia 

Aberrant T-cell activation or termination is a characteristic of numerous inflammatory and auto-immune diseases. Furthermore, dysfunction 
of anti-tumour T-cells (‘exhaustion’) has emerged as an important aspect of cancer development. While some of the signalling events and 
transcription factors involved in T-cell activation are well-established, a systems map of human T-cell activation circuits remains to be 
generated. In particular, there are limited quantitative proteomics studies on various human T-cell lineages which have distinct functions. 
To understand proteomic changes associated with different T-cell lineages, we use a relatively new mass spectrometry-based label free 
quantification method; SWATH (sequential window acquisition of all theoretical fragment masses) to characterize the temporal changes 
in activated CD4+ and CD8+ T-cell proteomes. A consensus spectral library was generated from a set of shotgun T-cell proteomics data 
with fractionation at cellular, protein and peptide levels. SWATH experiments were then performed at 8 time points following in-vitro T-cell 
receptor activation over 7 days, on both CD4+ and CD8+ T-cells subsets from 3 volunteers. A total of 2,100 proteins were quantified and 
~500 of these proteins were significantly changed over the course of T-cell activation and termination. Major changes to both CD4+ and 
CD8+ T-cell proteomic profiles occurred 24 hours after activation, peaking on the 3rd day. Functional annotation of these significantly 
changed proteins revealed activation phase-specific modulations of energy metabolism pathways up to Day 3. Thereafter, upregulation 
of cell death and apoptosis pathways, and downregulation of energy metabolism pathways were revealed as possible regulatory networks 
associated with termination of T-cell activation. This study generated the first temporal quantitative proteome of human CD4+ and CD8+ T-
cell activation, providing a baseline for future studies. 

5 

Functional analysis of a Campylobacter jejuni nutrient transport protein using proteomics and 
metabolomics 

Lok Man1, 2, Joel A. Cain1, 2, Nestor Solis2, William Klare1, 2, Paula Niewold1, 3, 2, Zeynep Sumer-Bayraktar1, 2, Stuart J. Cordwell1, 3, 

2, 4  
1. School of Life and Environmental Sciences, The University of Sydney, Sydney, NSW, Australia 

2. Charles Perkins Centre, The University of Sydney, Sydney, NSW, Australia 

3. Discipline of Pathology, School of Medical Sciences, The University of Sydney, Sydney, NSW, Australia 

4. Sydney Mass Spectrometry, The University of Sydney, Sydney, NSW, Australia 

Campylobacter jejuni is the leading cause of bacterial gastroenteritis in the developed world. Infection occurs predominantly through the 
consumption of undercooked/poorly prepared commercial chicken products. Importantly, C. jejuni exists mainly as a commensal organism 
within the intestines of chickens, but is pathogenic in humans. While the exact mechanism of this difference in pathogenicity is unknown, 
factors such as motility and nutrient uptake are thought to be significant in the host-pathogen nexus. C. jejuni is generally considered 
assaccharolytic and primarily utilizes amino and organic acids as carbon sources, with only some strains able to utilize fucose. We 
conducted label-based LC-MS/MS proteome analysis of C. jejuni NCTC11168O to identify proteins associated with growth in 
deoxycholate, which mimics gut bile salts encountered during human infection. We quantified 1561 proteins (93% of the predicted C. jejuni 
proteome). The most significantly induced protein (mean 4.6-fold induction) was the product of the cj0025 gene, which has been previously 
annotated as a ‘putative C4-dicarboxylate transport protein’. To determine the function of Cj0025, metabolomic profiles of media inoculated 
with C. jejuni wild-type or a Δcj0025 deletion strain were compared, with focus on the uptake of amino acids and Krebs cycle intermediates. 
Our results showed that the both strains exhibited a preference for six amino acids – asparagine, cysteine, proline, serine, aspartate and 
glutamate, all of which, bar cysteine, were reduced to less than 15% of their initial concentration in rich media after 48 hours of inoculation. 
Both strains also showed the capacity to uptake most Krebs cycle intermediates. Therefore, the mutant was not defective for the uptake 
of any known C. jejuni amino acid or Krebs cycle intermediate carbon source under standard microaerobic conditions. This suggests 
Cj0025 may have a role in micro-nutrient transport and/or be responsible for transport of a nutrient with more than one active transporter. 

6 

A key role for HtrA in Chlamydia trachomatis fatty acid and membrane protein composition 

Natalie Strange1, Vanissa A Ong2, Bryan A Wee2, Matthew P Padula3, Wilhelmina M Huston1  
1. School of Life Sciences, University of Technology Sydney, Ultimo, NSW, Australia 

2. Institute of Health & Biomedical Innovation, Queensland University of Technology, Brisbane, QLD, Australia 

3. Proteomics Core Facility, University of Technology Sydney, Ultimo, NSW, Australia 

Chlamydia trachomatis is an obligate intracellular pathogen of significant public health importance, being the leading cause of preventable 
blindness and bacterial sexually-transmitted infections worldwide. Ocular infection (trachoma) is a neglected tropical disease, with 
Australia being the only developed country to still have a significant trachoma burden, endemic in remote and Indigenous communities. 
In addition, urogenital infections can cause serious complications including pelvic inflammatory disease and infertility. Conventionally 
treated with antibiotics, treatment failure is estimated to occur in 6-10% of cases despite no evidence of genetic antibiotic resistance in 
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clinical patient isolates. The mechanisms of treatment failure, persistence and pathogenesis in chlamydia are still largely unknown, with 
genetic tools available for studying Chlamydia being limited. The dual chaperone-protease HtrA is conserved in most bacterial species 
and is involved in the pathophysiology of several pathogens; however, the function of C. trachomatis HtrA (CtHtrA) is unclear. Our group 
recently acquired three mutant C. trachomatis isolates which were selected for resistance to an inhibitor of CtHtrA. Whole genome 
sequencing of the mutants revealed that all isolates had acquired single-nucleotide variations in genes regulating fatty acid synthesis and 
recycling pathways, with one recently discovered to serve a pivotal role in membrane phospholipid biogenesis. It is therefore our 
hypothesis that CtHtrA may play a role in chlamydial membrane composition and stability. We aimed to investigate and characterise the 
phenotype of these mutants to further develop an understanding of CtHtrA function and the impact of its inhibition. Label-free quantitative 
proteomic analysis revealed significant fold changes in transcription and translation factors, stress response pathways, type III secretion 
effectors and outer membrane proteins, with an increased abundance of the protein groups in the mutant isolate versus wild-type. These 
proteomic results could suggest that HtrA has a central role in regulating C. trachomatis membrane composition and hence the organism’s 
pathophysiology. 

7 

The mRNA-bound proteome of the early diverging eukaryotic protozoan Giardia lamblia 

Balu Balan1, Andrew Webb1, Samantha Emery1, Danielle Bilodeau2, Olivia Rissland2, Staffan Svard3, Aaron Jex1  
1. Walter and Eliza Hall Institute, Parkville, VICTORIA, Australia 

2. Molecular Biology, University of Colorado, Denver, Colorado, USA 

3. Cell and Molecular Biology, University of Uppsala, Uppsala, Stockholm, Sweden 

Post-Transcriptional Regulation (PTR) is a key layer of regulation between an organism’s genotype and its functional phenotype. PTR is 
predominately regulated by (1) the formation of various ribonucleoprotein (RNP) complexes, with RNA binding proteins (RBP) at their 
core, that repress or calibrate the rate of translation of the messenger RNA; and (2) the splicing and silencing of mRNAs through noncoding 
RNAs, the spliceosome and RNAi machinery. As such, understanding PTR requires a complex and tiered experimental approach to 
identify the function and context of each control mechanism, and the specific effectors of regulation in any given circumstance. Giardia 
duodenalis is a major global parasite that causes diarrhoeal disease in more than 200 million people each year. Understanding PTR in 
this parasite provides insight into how it establishes infection, interacts with the host and develops drug resistance. In addition, as an 
early-branching eukaryote, Giardia provides a model to explore and understand the evolution of PTR mechanisms in the Eukaryota, and 
represents one of the earliest known species to evolve Pumillio domain (Puf) RNA-binding proteins, which are one of the primary classes 
of translational repression RBPs in higher eukaryotes. Our study aims to identify the RBP repertoire of Giardia. We have bioinformatically 
curated the currently undefined ‘RBPome’ of Giardia duodenalis and analysed their differential transcription during development \and in 
response to external stress conditions. In addition, we have used a recently developed interactome capture method (Castello et al; 2012) 
to pull-down and characterize (by LC-MS/MS) proteins bound to poly-A mRNAs in the parasite’s replicating stage (the trophozoite) in in 
vitro culture, the first characterization of this kind in any parasitic protist. 
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Characterising the role of protein kinase CK2 in regulating aluminium toxicity in yeast 

Filip Veljanoski1, Matthew McKay2, Christoph Krisp2, Mark Molloy2, Ming Wu1  
1. School of Science and Health, Western Sydney University, Sydney, NSW, Australia 

2. Department of Chemistry and Biomolecular Sciences, Macquarie University, Sydney, NSW, Australia 

Background 
Chronic environmental exposure to aluminium has been linked to cancers and neurodegeneration. Through a previous genome wide 
deletion study, using the model organism Saccharomyces cerevisiae, we have demonstrated that deletion of the catalytic subunit (CKA2) 
of the renowned tetrameric protein kinase CK2 results in a tolerant phenotype to Al3+. These findings provided the basis for our proteomic 
investigations into the mechanisms of Al3+ toxicity and detoxification.        

Methods 

Five strains of S. cerevisiae including Al3+ sensitive BY4743, cka1Δ, ckb1Δ and ckb2Δ as well as Al3+ tolerant cka2Δ were treated in 
duplicate with 1.6 mM Al3+ in a time-course (0 to 16 hr). Reverse phase chromatography was used for creation of the spectral library which 
was generated with ProteinPilotTM 5.0 and searched against the yeast Uniprot 2016 database for protein identification. The spectral library 
was imported into PeakViewTM 2.1 and matched against SWATH-MS data for protein quantification. Statistical analysis of the differentially 
expressed proteins with a fold change cut-off of 1.5 was performed using Perseus 1.5.5.3. 

Results 

A total of 3196 proteins (1% FDR) were identified in this study and 2283 proteins were successfully quantified via SWATH-MS. In the 
Al3+ sensitive strains, Al3+ was found to damage the cell wall and plasma membrane, disrupts processes such as nucleotide synthesis and 
repair, amino acid metabolism, ribosome biogenesis and the anti-oxidant response. The key findings of the protective role of cka2Δ against 
Al3+ include overexpression of proteins in sulfur metabolism, lysine biosynthesis, anti-oxidants and the heat shock response. 

Conclusions 

These novel findings provide in-depth understanding of Al3+ toxicity and its detoxification, and have implications in finding solutions to Al3+-
related problems such as neurodegenerative diseases and cancers. 

Keywords: Aluminium toxicity, Protein kinase CK2, Proteomics, S. cerevisiae 
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N-terminomic dissection of linear ubiquitination and NFkB signalling: Rescuing MALT1 paracaspase 
immunodeficiency by an allosteric inhibitor 

Chris Overall1  
1. UBC Centre for Blood Research, University of British Columbia, Vancouver, B.C, Canada 

To specifically enrich for mature protein N-termini and neo-N-termini of proteins we developed 6 and 10-plex TMT TAILS (Terminal Amine 
Isotopic Labeling of Substrates) (Nature Biotech 28, 281-288 (2010); Nature Protocols 6, 1578-1611 (2011). In analyzing the N-terminome 
of normal human tissues we find that the N-termini of protein chains in vivo can commence at many points C terminal to the predicted 
start site and result from proteolytic processing to generate stable protein chains: Proteolytic processing generates new protein species 
with characteristic neo-N termini that are frequently accompanied by altered half-lives, function, interactions and location. We used TAILS 
to mechanistically dissect a severe human immunodeficiency disease. Paracaspase MALT1 proteolytic activity and molecular scaffolding 
are key for CARMA1–BCL10–MALT1 (CBM) complex formation. The CBM transduces signaling from lymphocyte antigen receptors. A 
mutation in MALT1 provided a unique opportunity to identify new MALT1 substrates through positional proteomics using TAILS. We 
compared B cells from the MALT1mut/mut patient with healthy MALT1+/mut family members and normal individuals using 10-plex Tandem 
Mass Tag TAILS with MS3 synchronous peak selection quantification, with and without antigen receptor stimulation. From the MALT1 
cleaved neo-N terminal peptide (prime side) and the natural N terminus of HOIL1 identified by TAILS, and the nonprime side of the HOIL1 
cleavage site identified by preTAILS shotgun proteomics, we identified HOIL1 of the linear ubiquitin chain assembly complex (LUBAC) as 
a novel MALT1 substrate. Upon B and T cell receptor stimulation HOIL1 cleavage resulted in disassembly of LUBAC and loss of linear 
ubiquitination in T and B cells and prevented reactivation of NF-kB signaling. We describe an approach to rescue the mutant MALT1 
scaffolding and proteolytic activity in the patient cells. This is the unique example of positional proteomics to mechanistically decipher a 
human disease, possibly the first disease to be phenotyped by proteomics, and a precision medicine approach to increase patient protease 
function and so stabilize a patient before life saving bone marrow translatation. 
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nUPLC-MS2 profiling of class I immunopeptidomes of HLA-A2-positive breast cancer patients 
prioritises antigen selection for tumour-specific immunotherapy 

Nicola Ternette1, 2, Marloes Olde-Nordkamp3, Julius Muller1, Amanda Anderson3, Annalisa Nicastri2, Adrian VS Hill1, Benedikt 

Kessler2, Demin Li3  
1. Jenner Institute, University of Oxford, Oxford, UK 

2. Target Discovery Institute, University of Oxford, Oxford, UK 

3. Nuffied Department of Clinical Laboratory Sciences, University of Oxford, Oxford, UK 

The success of immune checkpoint inhibition in the treatment of cancer patients demonstrates the potency of utilizing T cell reactivity for 
cancer therapy. However, varying results between individual patients and severe side-effects highlight the need to increase treatment 
specificity. Here, we have analysed the immunopeptidomic landscape of 6 HLA-A2-positive triple negative breast cancer (TNBC) patients 
by nano-ultra performance liquid chromatography tandem mass spectrometry (nUPLC-MS2) in order to identify tumour-specific antigens 
that could be used as targets for T-cell mediated therapy. nUPLC-MS2 profiling  identified a total of 35,775 peptide sequences from cancer 
and adjacent normal tissues. 139 shared, tumour-enriched HLA-peptide sequences predicted to bind HLA-A*0201 were identified in the 
cohort. Three HLA-peptides that were presented in tumours of all patients originated from Syntenin-1, a protein that is known to be highly 
expressed in breast cancer cell lines, and is associated with breast cancer progression1,2, making it an attractive target for immunotherapy 
in A2-positive patients. We further shortlisted the most relevant tumour-specific source proteins that are presented across the cohort by 
introducing an average tumour-enhanced cohort presentation coverage (aTeCC), and identified Cofilin-1 (CFL-1), Interleukin-32 (IL-32), 
Proliferating cell nuclear antigen (PCNA), and Syntenin-1 as antigens with the highest aTeCC values, prioritizing these antigens as targets 
for immunotherapeutic approaches to breast cancer. 

1       Yang, Y. et al. Elevated expression of syntenin in breast cancer is correlated with lymph node metastasis and poor patient 
survival. Breast Cancer Res 15, R50, doi:10.1186/bcr3442 (2013). 

2       Koo, T. H. et al. Syntenin is overexpressed and promotes cell migration in metastatic human breast and gastric cancer cell 
lines. Oncogene 21, 4080-4088, doi:10.1038/sj.onc.1205514 (2002). 
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Novel insights in neurodegenerative diseases using advanced imaging, biofluid analysis and 
microproteomics 

Kenneth Kastaniegaard1, Joakim Bastrup2, Ayodeji Abdur-Rasheed Asuni2, Christiane Volbracht2, John Nieland1, Zsolt 

Illes3, Allan Stensballe4  
1. AALBORG UNIVERSITET, Aalborg, DENMA, Denmark 

2. H Lundbeck A/S, Copenhagen, Denmark 

3. Department of Neurology, Odense University Hospital (OUH), Odense, Denmark 

4. Aalborg University, Aalborg, NORDJYLLAND, Denmark 

Background 

Understanding the molecular dysfunction of neurodegenerative diseases such as Multiple Sclerosis (MS) or Alzheimers Disease (AD) is 
of great importance in order to develop new medicines or biomarkers. Disruption of the blood-brain barrier (BBB) and demyelination events 
plays a major role in disease activity in MS, as indicated by brain magnetic resonance imaging (MRI) contrast enhancement during 
relapses. Damage of the BBB may be initiated by systemic or CNS inflammation and contribute to escalation of pro-inflammatory 
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responses within the CNS. In AD the behavioral symptoms correlate with the accumulation of plaques and tangles by highly insoluble 
protein aggregates of A-beta and Tau, respectively. The direct consequence is the damage and destruction of synapses that mediate 
memory and cognition. 

Results & Conclusion 

One study investigated the BBB breakdown and active inflammation in MS lesions by MRI followed by correlation analysis of new FLAIRs 
and Gd-enhancing lesions to plasma phenotype of EVs, plasma proteome and inflammation markers thus allowing description of the 
systemic inflammation. Several CD molecules and plasma markers could be correlated to the individual inflammatory profiles in the 
longitutinal study of 1.5 yr.  Demyelination dynamics were studied in a cuprizone mouse model of MS by in-depth protein and PTM profiling 
and correlation to disease stages using microproteomics of brain regions. The study discovered multiple modifications linked to the stages 
of demyelination. Finally, we present the combination of microproteomics based investigation plaque in combination with AD optimized 
MALDI MS Imaging for detailed characterization of proteomic alterations in AD brain tissue compared to healthy individuals. By 
optimerization of the MALDI conditions the detection of proteoforms could be enhanced allowing an improved detection. Similar 
subregional fractionation of AD tissue allowed significantly improved detection of plaque content. 

In summery, our studies have enabled novel insight into both AD and MS using proteomics tools. 
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Tissue specific secretomes, the hidden treasure for identification of disease related marker proteins 

Sonja Hartwig2, 1, Simon Göddeke2, 1, Hadi Al-Hasani2, 3, 1, Stefan Lehr2, 1  
1. German Center for Diabetes Research (DZD e.V.), Munich, Germany 

2. German Diabetes Center, Institute for Clinical Biochemistry and Pathochemistry, Duesseldorf, Germany 

3. Heinrich Heine University, Medical Faculty, Duesseldorf, Germany 

Modulations of tissue-specific secretome profiles, triggered by obesity and sedentary lifestyle, or influenced by physical activity are 
supposed to play a crucial role in the development, prevention and therapy of metabolic diseases including type 2 diabetes. 

At the German Diabetes Center we have established an analysis platform to investigate secretomes from insulin sensitive tissues, i.e. 
adipose tissue, skeletal muscle and liver. To enable comprehensive secretome characterization studies, an adequate sample processing 
procedures together with different complementary proteomic profiling techniques (e.g. Gel-based and gel-free MS approaches, Multiplex 
Immunoassays) are the crucial prerequisites. In accordance to that, we developed standard operation procedures and a close quality 
control to generate high quality samples suitable for comparative analysis. Constantly expanding protein maps, available under 
Diabesityprot.org, will help to achieve a deeper understanding for the complex and dynamic interplay of proteins involved in the 
communication between different tissues and its alteration in disease pathophysiology. 

Ultimately, tissue specific secretomes, provide a treasure trove of novel disease related marker proteins, which potentially can be used 
for diagnostic or therapy purpose of multifactorial metabolic disorders. 

1. Göddeke S, Kotzka J, Lehr S. Investigating the adipose tissue secretome: a protocol to generate high-quality samples appropriate 
for comprehensive proteomic profiling. Methods Mol Biol. 2015 

2. Hartwig S, Raschke S, Knebel B, Scheler M, Irmler M, Passlack W, Muller S, Hanisch FG, Franz T, Li X, Dicken HD, Eckardt K, 
Beckers J, de Angelis MH, Weigert C, Häring HU, Al-Hasani H, Ouwens DM, Eckel J, Kotzka J, Lehr S. Secretome profiling of 
primary human skeletal muscle cells. Biochim Biophys Acta. 2014 

3. Weigert C, Lehmann R, Hartwig S, Lehr S. The secretome of the working human skeletal muscle--a promising opportunity to 
combat the metabolic disaster? Proteomics Clin Appl. 2014 

4. Lehr S, Hartwig S, Lamers D, Famulla S, Müller S, Hanisch FG, Cuvelier C, Ruige J, Eckardt K, Ouwens DM, Sell H, Eckel J. 
Identification and validation of novel adipokines released from primary human adipocytes. Mol Cell Proteomics. 
2012;11(1):M111.010504 

5. Lehr S, Hartwig S, Sell H. Adipokines: a treasure trove for the discovery of biomarkers for metabolic disorders. Proteomics Clin 
Appl. 2012 

6. Knebel B, Goeddeke S, Poschmann G, Markgraf DF, Jacob S, Nitzgen U, Passlack W, Preuss C, Dicken HD, Stühler K, Hartwig S, 
Lehr S, Kotzka J. Novel Insights into the Adipokinome of Obese and Obese/Diabetic Mouse Models. Int J Mol Sci. 2017 

7. Keipert S, Kutschke M, Ost M, Schwarzmayr T, van Schothorst EM, Lamp D, Brachthäuser L, Hamp I, Mazibuko SE, Hartwig S, 
Lehr S, Graf E, Plettenburg O, Neff F, Tschöp MH, Jastroch M. Long-Term Cold Adaptation Does Not Require FGF21 or UCP1. 
Cell Metab. 2017 
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Extracting the most out of your multi-omics data 

Jean Yang1  
1. University of Sydney, Sydney, NSW, Australia 

With the advancement of many high-throughput biotechnologies, an interest of many researchers has been to utilize multiple high-
throughput data sources to gain further insights into biology and deeper understanding of complex diseases. In this talk, I will discuss 
briefly the different ways to interrogate multi-omics data and the different types of questions they addressed. Integration enable scientist 
to address and ask very specific question utilizing significant testing framework. More commonly, integration also enable us to explore 
and understand the complex relationships among different molecular phenotypes. I will discuss how rapidly emerging tools in networks 
research allow us to explore dynamic and static mutation-expression networks through coming exome sequencing and mRNA or protein 
data. Finally, the modeling of heterogeneity in multi-omics data together with extracting different types of features can help to improve the 
prognosis of disease outcome. 
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Bioinformatics aspects of DIA/SWATH with large extended libraries 

Dana Pascovici1, Jemma Wu1, Xiaomin Song1, Thiri Zaw1, Vera Ignjatovic2, Mark Molloy1  
1. Australian Proteome Analysis Facility, Macquarie University, NSW, Austria 

2. Hematology Research Laboratory, Murdoch Children's Research Institute, Melbourne, Australia 

Protein quantitation using DIA/SWATH mass spectrometry relies on using high quality peptide MS/MS spectral libraries, however building 
such libraries to ensure deep proteome coverage can be time consuming and expensive.  In order to address this issue various 
computational approaches for merging archived or external libraries were created and evaluated, including efforts from our group [1].  Such 
approaches are appealing, since they promise to expand the set of proteins that can be quantitated via DIA/SWATH, and potentially at 
low costs, considering the in-silico nature of the process. However, when using larger publicly available reference libraries for extension, 
the risk of introducing computational artefacts by these approaches can increase as well, and particularly so if the datasets themselves 
are large. Here we describe the ways in which SWATH quantitative datasets obtained using local libraries and larger extended libraries 
can differ, in the context of several proteomics datasets including a recently published large plasma proteomics experiment containing 
samples from neonates, young children and adults [2].  We also describe a few simple principles that can be used to evaluate the process 
of library extension itself, in order to ensure that the proteins are reliably detected and their quantitation is consistent and 
reproducible.  These steps are summarised in a recently described workflow [3].  Implicit in it is a filtering of the set of proteins quantitated 
via this project of extension, which can be used as needed depending on individual project goals. 

 

[1]  Wu JX, Song X, Pascovici D, Zaw T, Care N, Krisp C, Molloy MP. SWATH Mass Spectrometry Performance Using Extended 
Peptide MS/MS Assay Libraries. Mol Cell Proteomics. 2016 Jul; 

[2]  Bjelosevic S, Pascovici D, Ping H, Karlaftis V, Zaw T, Song X, Molloy MP, Monagle P, Ignjatovic V. Quantitative Age-specific 
Variability of Plasma Proteins in Healthy Neonates, Children and Adults. Mol Cell Proteomics. 2017 May;16 

[3]  Wu JX, Pascovici D, Ignjatovic V, Song X, Krisp C, Molloy MP. Improving Protein Detection Confidence Using SWATH-Mass 
Spectrometry with Large Peptide Reference Libraries. Proteomics. 2017 Oct;17 
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Thesaurus: quantifying phosphopeptide positional isomers in DIA experiments 

Brian Searle1  
1. University of Washington, Seattle, WA, USA 

While mass spectrometry has made a far-reaching impact towards understanding cellular signaling, there is still a huge limitation in 
analyzing phosphosites occurring in close proximity. Indeed, accumulating phosphoproteomic data shows that phosphorylation sites 
cluster together in multi-phosphorylated proteins, where over half of sites are within four amino acids of each other. These neighboring 
sites result in phosphopeptide positional isomers that can sometimes be chromatographically resolved, but because they have the same 
precursor mass, dynamic exclusion settings often cause these peptides to be overlooked in data-dependent acquisition (DDA) 
experiments. This, coupled with the stochastic nature of DDA, often results in replicate quantitative experiments that exhibit very poor 
overlap. Here we propose Thesaurus, a new search engine that detects clusters of phosphopeptide positional isomers from Parallel 
Reaction Monitoring (PRM) and Data-Independent Acquisition (DIA) experiments. Using the insulin signaling pathway as a model, we 
demonstrate we can computationally extract distinct quantitative signaling effects of different positional isomers, even if those isomers do 
not separate chromatographically. 
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Working with non-model organisms: an integrated omics workflow for effective assembly of species-
specific protein landscapes 

Eugene A Kapp1, 2, Oliver R Thomas3, Peng Po3, Anne Roberts2, Pascal Bernard3, Gerry Tonkin-Hill1, Tony T Papenfuss1, 

Andrew Webb1, Stephen E Swearer3, Blaine R Roberts2  
1. WEHI, Parkville, VIC, Australia 

2. Neuroproteomics, The Florey Institute of Neuroscience and Mental Health, Melbourne, VIC, Australia 

3. School of Biosciences, University of Melbourne, Melbourne, VIC, Australia 

Proteomics approaches are increasingly being employed in a diverse range of fields, particularly with respect to identification of key 
proteins in non-model organisms. The majority of traditional protein biochemistry has been focused on organisms such as Homo 
sapiens or Mus musculus. Successful protein inference relies upon alignment with sequenced genomes and proteins in public domain 
databases. This proves a significant challenge for the study of non-model organisms for several reasons.  Firstly, as such alignments are 
typically done against large, non-specific datasets, the power of these searches is inevitably negatively impacted upon. Secondly, the 
FDR for peptides is increased. Finally, large numbers of mass spectra end up being unassigned, causing numerous novel proteins to be 
overlooked. Although the simplest solution is to sequence the genome of the study organism, such an undertaking can prove to be 
prohibitive in terms of cost. We present here a multi-omics workflow that allowed for identification of candidate inner ear proteins 
from Acanthopagrus butcheri (Black Bream), an unsequenced Southern Australian fish. Our approach first involved the sequencing and 
assembly of transcriptome FASTA using Trinity. Proteomic data collected from the RP-fractionated organic phase of ear stones and 
endolymph from wild, adult Black Bream were then searched against these FASTA in six frames to create a dataset of transcriptome-
matching peptides. Secondly, we performed Blastx analyses of the transcriptome against the RefSeq database, resulting in a dataset 
consisting of the best aligned proteins from a variety of fish species. These two datasets were merged to create a database to best 
represent the species under investigation. Finally, mass spectra were searched against this new database and the results integrated 
with de novo sequencing resulting in a comprehensive protein landscape and the identification of novel proteins – many of which would 
have not been identified using a traditional proteomics approach. 
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Galaxy-P: an accessible resource for multi-omics analysis   

Maria A Doyle1, Pratik D Jagtap2, Björn A Grüning3, Jim E Johnson4, Ira R Cooke5, Tim J Griffin2  
1. Research Computing Facility, Peter MacCallum Cancer Centre, Melbourne, VIC, Australia 

2. Department of Biochemistry, Molecular Biology and Biophysics, University of Minnesota, Minneapolis, MN, USA 

3. Department of Computer Science, University of Freiburg, Freiburg, Germany 

4. Minnesota Supercomputing Institute, University of Minnesota, Minneapolis, MN, USA 

5. Comparative Genomics Centre and Department of Molecular and Cell Biology, James Cook University, Townsville, QLD, Australia 

Galaxy is a hugely popular bioinformatics workbench that provides bench scientists with access to thousands of open-source tools through 
a user-friendly interface. The Galaxy-P project and community (http://galaxyp.org/) is an extension of Galaxy that focuses on multi-omic 
integration, including integrative analysis of mass spectrometry (MS)-based proteomics, genomic and transcriptomic data (1). 
Proteogenomics lies at the intersection of proteomics and genomics and is an emerging field of biological research in cancer and other 
areas. Proteogenomics integrates genomic and transcriptomic data with MS-based proteomics data to directly identify expressed, variant 
protein sequences. Metaproteomics research on the other hand integrates metagenomic / metatranscriptomic data with MS-based 
proteomics data to perform taxonomic and functional analysis of expressed proteins. Both these analyses are computationally intensive, 
requiring many software tools to be integrated into sophisticated workflows which challenges its adoption by non-expert, bench scientists. 
The Galaxy-P project have recently developed Galaxy-based resources for proteogenomic informatics (2, 3) and metaproteomics 
informatics (4) with the aim of providing more researchers access to, and training in these multi-omics research fields. This talk will 
highlight some of the proteomics tools available in Galaxy and it's new multi-omics capability. It will also discuss how R/Bioconductor tools 
can be easily integrated into Galaxy, enabling sophisticated statistical analyses to be performed, as well as highlighting other features 
that make Galaxy an incredibly valuable, accessible resource for bench scientists. 

1. https://z.umn.edu/galaxypreferences 
2. Chambers, M.C. et al. Cancer Res 77(21), e43-e46 (2017). 
3. https://z.umn.edu/proteogenomicsgateway 
4. https://z.umn.edu/metaproteomicsgateway 
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Identification of multiple plant peptide hormones in secreted peptidome using de novo sequencing 
sheds light on proteolytic processing and post-translational modifications 

Michael A Djordjevic1, Neha Patel1  
1. Australian National University, Canberra, ACT, Australia 

A plethora of gene families encoding known or predicted secreted regulatory peptides occur in diverse plants. Characterised peptides 
include CLE, CEP, RGF, IDA, PSY, PIP and CIF gene family members, which collectively influence several developmental and defence-
related responses. These peptides are secreted at low nM concentrations and act as local or long-distance signals.  The peptides are 
encoded within short open-reading-frames and broadly share a common structure: an N-terminal secretion signal, a variable region of 
unknown function, one or more conserved peptide domains ranging from 5-20 amino acids (depending upon the family). The mature 
peptides are post-translationally modified. We devised an approach to efficiently elucidate the structures and post-translational 
modifications of diverse peptide hormones in plant secreted fluids to simultaneously identify and characterise several potential long-
distance peptide hormones.  We combined an enrichment procedure with mass spectrometry and bioinformatics to comprehensively 
analyse the secreted peptidome of Medicago truncatula root cultures and soybean xylem sap-a fluid that moves to the shoot carrying root-
to-shoot signalling molecules (1). Multiple spectra corresponding to four peptide hormone families (CEPs, CLEs, XAPs and CIFs) were 
found to be secreted from Medicago root cultures and present in soybean xylem sap, suggesting that these peptides are long-distance 
signals. Common PTMs identified included proline hydroxylation and glycosylation and tyrosine sulfation. Several CEP and XAP peptides 
possessed C- and sometimes N-terminal amino acids that extended beyond the predicted conserved peptide domain borders and their 
diverse structures suggested roles for endo- and exoproteases in peptide maturation (1). Several peptides were chemically synthesized 
to probe the effect of post-translational modifications and variations in length on function. Since root cultures can be made on many plants, 
they may represent an ideal source to simultaneously and efficiently identify diverse peptide hormones in vivo that may play long-distance 
signalling roles. 

1. Patel N, Mohd-Radzman NA, Corcilius L, Crossett B, Connolly A, Cordwell SJ, Ivanovici A, Taylor K, Wlilliams J, Binos S, et al. 
2017. Diverse peptide hormones affecting root growth identified in the Medicago truncatula secreted peptidome. Mol Cell 
Proteomics. DOI: 10.1074/mcp.RA117.000168 
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Bioarchaeological proteomics - Identification of proteins from skin and muscle tissue from Ancient 
Egyptian mummies shows evidence of acute inflammation and immune response 

Prathiba Ravishankar1, Mehdi Mirzaei1, Raffaella Bianucci2, Jana Jones1, Paul A. Haynes1  
1. Department of Molecular Sciences, Macquarie University, North Ryde, NSW 2109, Australia 

2. Department of Public Health and Paediatrics, University of Turin, Turin, Italy 

We performed proteomics analysis of a set of five very small skin and muscle tissue samples collected from three distinct ancient Egyptian 
mummies of the Old Kingdom (ca. 2200-200 BC). This is one of the first examples of using bioarchaeological proteomics data to uncover 
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clues about life and death in ancient Egypt. In contrast to most shotgun proteomics experiments, the issue in this work is not managing 
mountains of data. The proteins in the tissue samples are thoroughly degraded, as evidenced by the extensive smearing present when 
visualising SDS page gels. This is confirmed by the low number of peptides and proteins identified in the samples. There are typically less 
than 50 proteins reproducibly identified, whereas a similar analysis of modern human skin samples identifies hundreds of proteins. We 
found a large number of keratins and collagens, which was in agreement with our microscopy data, and previous studies showing that 
collagens are very long-lived. Using nanoflow high-performance liquid chromatography–mass spectrometry of extracted peptides, we 
identified a total of 230 proteins from the five tissue samples, which consisted of 132 unique protein identifications. We identified numerous 
proteins indicative of activation of the innate immune response in two of the mummies, one of which also contained proteins indicating 
severe tissue inflammation, possibly indicative of a lung infection that we can speculate may have been related to the cause of death. The 
data also suggests that this person may have suffered from chronic inflammatory condition before they died. Taken together, our data 
provide molecular evidence that certain diseases common in current society were also present in ancient cultures. While sample materials 
remain incredibly scarce, this study provides a good idea of the level of information which can be produced by such analyses, which will 
hopefully stimulate further research in the field. 
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Near complete mapping of brain neurotransmitters with mass spectrometry imaging directly in tissue 
sections 

Per E Andren1  
1. Uppsala University, Uppsala, SE, Sweden 

Small-molecule neurotransmitters, their precursors and metabolites are involved in the brain chemical network and transmit signals 
between neurons. At present, researchers rely on indirect histochemical, immunohistochemical, and ligand-based assays to detect these 
small-molecule neurotransmitter substances or direct analysis of tissue homogenates using HPLC or LC-MS/MS. Current neuroimaging 
techniques have very limited abilities to directly identify and quantify neurotransmitters from brain sections. By performing MALDI mass 
spectrometry imaging (MSI) directly on the surface of a tissue section, the technique has quickly been established as a powerful in 
situ visualization tool for measuring abundance and spatial distribution of endogenous and pharmaceutical compounds, lipids, peptides 
and small proteins. We recently introduced a reactive MALDI matrix, which selectively targets the primary amine group of 
neurotransmitters, metabolites and neuroactive substances but also function as a matrix for the ionization (1,2). However, the limitation 
of using such reactive matrix is its limitation to target all downstream dopamine metabolites derived from monoamine oxidase (MAO) or 
catechol-O-methyltransferase (COMT) enzymes. The majority of small molecule neurotransmitters such as catecholamines, amino acids 
and trace amines possess phenolic hydroxyl and/or primary or secondary amines, which are proper nucleophilic groups. We therefore 
developed a new reactive matrix that can selectively target and charge-tag both phenolic and primary amine groups, thus enabling MALDI-
MSI of both MAO and COMT downstream metabolites. By this developed reactive matrix, we were able to detect and map the localization 
of most of the neurotransmitters and metabolites involved in the dopaminergic and serotonergic network in a single brain tissue section 
(e.g., in Parkinson's disease) and it represents a novel methodology, which assists their identification through the selectivity of the reaction. 
The sensitivity and specificity of the imaging approach of neurochemicals has a great potential in many diverse applications in fields such 
as neuroscience, pharmacology, drug discovery, neurochemistry, and medicine. 

1. Shariatgorji M, Nilsson A, Goodwin RJA, Källback P, Schintu N, Zhang X, Crossman AR, Bezard E, Svenningsson P, Andren PE 
(2014) Direct Targeted Quantitative Molecular Imaging of Neurotransmitters in Brain Tissue Sections. Neuron. 84: 697–707. 

2. Shariatgorji M, Nilsson A, Källback P, Karlsson O, Zhang X, Svenningsson P, Andren PE (2015) Pyrylium Salts as Reactive 
Matrices for MALDI-MS Imaging of Biologically Active Primary Amines. J Am Soc Mass Spectrom. 2015 26:934-9. 
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Physical activity elevates circulating levels of the neuroprotective LG3 peptide: a novel stroke 
therapy? 

Tony J Parker1, Crystal Reyes1, Daniel A Broszczak2, Catherine Davidson1, James A Broadbent1, Gregory Bix3, 4, 5, Jonathan 

Peake1, Theresa Green6, 7  
1. Tissue Repair and Regeneration Program, Institute of Health and Biomedical Innovation, Queensland University of Technology, 
Brisbane, Qld, Australia 

2. School of Science, Faculty of Health Sciences, Australian Catholic University, Brisbane, Queensland, Australia 

3. Dept. of Neurology, University of Kentucky, Lexington, Kentucky, USA 

4. Dept. of Anatomy & Neurobiology, University of Kentucky, Lexington, Kentucky, USA 

5. Dept of Neurosurgery, Sanders Brown Centre on Aging, University of Kentucky, Lexington, Kentucky, USA 

6. School of Nursing, Faculty of Health, Queensland University of Technology, Brisbane, Queensland, Australia 

7. Centre for Clinical Nursing, Royal Brisbane & Women's Hospital, Brisbane, Queensland, Australia 

Introduction. Stroke is a leading cause of death and disability globally and in Australia. Interestingly, physical activity and exercise is 
thought to reduce stroke risk; enhance rehabilitation following stroke; and in particular induce remodelling of cerebral blood vessels and 
their basement membranes, although the mechanisms underpinning these effects remain unclear. Perlecan is a major ECM protein of 
vascular basement membranes, neuromuscular junctions and cartilage, which is known to be proteolytically processed to release a C-
terminal bioactive fragment: the LG3 peptide. Importantly, the LG3 peptide is naturally released in the stroke-injured brain and is profoundly 
neuroprotective / neuroreparative when administered systemically in animals. We have previously found that the LG3 peptide was 
increased in the urine of physically active mining workers compared to sedentary controls; however, no previous studies have investigated 
the relationship between physical activity and the changes in LG3 abundance in human serum where it might have therapeutic benefit. 

Aims. To measure the serum levels of the LG3 peptide in response to exercise. 
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Methods. Venous blood was collected at pre- and post-exercise from six males following an intermittent, high-intensity exercise (85% 
VO2 max) and a continuous, moderate-intensity exercise (60% VO2 max). LG3 quantification was performed by quantitative mass 
spectrometry to specifically target the LG3 peptide in serum. 

Results. LG3 peptide levels significantly increased in response to moderate-intensity exercise. 

Discussion. These results suggest that circulating levels of the neuroprotective / neuroreparative LG3 peptide can be significantly 
increased under normal physiological conditions in healthy individuals following moderate exercise. We are currently undertaking a pilot 
clinical study to determine if patients with mild stroke can increase circulating levels of LG3 peptide with moderate to low levels of exercise. 
These studies may help establish a baseline level of physical activity required to elevate LG3 peptide to potentially beneficial levels in the 
blood. 
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Suppressing proliferation, invasion and non-canonical MAPK signaling by antagonizing the cancer 
cell surface-restricted uPAR·αvβ6 protein interaction 

Mark S. S Baker1, Subash Adhikari1, Seong Beom Ahn1, Abidali Mohamedali1, David Cantor1  
1. Macquarie University, NSW, Australia 

Colorectal cancer (CRC) invades and metastasizes to local lymph nodes or distal organs in late stages, leading to reduction in survival. 
Current late stage treatments (chemotherapy and radiotherapy) are often ineffective and/or highly toxic. Targeted and immunotherapies 
hold promise in the treatment of metastasis.  We previously discovered an interaction network in commonly Ras-mutated CRCs, involving 
urokinase plasminogen activator receptor (uPAR). One particularly novel observation was the direct interaction with the cancer cell-
restricted integrin ανβ6 (i.e., uPAR•ανβ6). This interaction has been found to play crucial roles in biologies associated metastasis in a high 
percentage of patients who develop late stage CRC. Here, we rationally designed interference peptides (iPEPs) modelled on uPAR 
surfaces involved in uPAR•αvβ6 as potential lead antagonists. CRC SW480β6OE cells expressing uPAR•ανβ6 were treated with biotinylated 
iPEPs or scrambled peptides, with binding monitored using streptavidin-FITC and cytoskeleton actin changes with phalloidin. This 
experiment confirmed only iPEP2 and iPEP6 bound and increased actin “spicule” formation. Matrigel invasion and quantitative cellular 
proteome changes were performed on SW480β6OE (i.e., αvβ6 overexpressing) and naive SW480 cells with/without iPEP treatment. Again, 
iPEP2 and iPEP6 inhibited growth and invasion, altered morphology, switched key non-canonical MAPK signalling events and significantly 
changed both the total cell and plasma membrane proteome. A total of 1,358 common proteins were stringently identified across triplicate 
MS runs between SW480β6OE cells with/without iPEPs, of which 37 were downregulated and 67 significantly upregulated (p<0.05, fold 
change > 2). Pathway analysis showed 88 cancer-related morphology and signalling-related pathway proteins up/down regulated. 
uPAR•ανβ6 expression switched signalling to favour MAPK-dominant over SMAD pathways and this could be reversed by iPEPs2/6. The 
uPAR•ανβ6 interactome drives CRC cells to metastasis and antagonising the interaction disrupts processes associated with proliferation, 
invasion and growth. iPEPs conceivably represent a therapeutic strategy to curb metastasis. 
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A label-free quantitative proteomics assessment of osmotic stress responses in Candida albicans 

Lee Gethings1, Mette Jacobsen, Robert Beynon, Amy Claydon, James Langridge, Johannes Vissers, Alistair Brown, Dean 

Hammond  
1. Waters Corporation, Wilmslow, CHESHIRE, United Kingdom 

The fungal pathogen Candida albicans survives in humans most commonly as a commensal organism in the flora of the gastrointestinal 
and urogenital tracts, occasionally causing opportunistic infections, such as thrush. However, in people who are 
immunocompromised, C.albicans can cause severe and life-threatening infections. Stress adaptation is critical for the pathogenicity 
of C.albicans, and hence has been studied in detail at the genomic level to try to assess the mechanisms for host-defence implemented 
as adaptations to the environments encountered. This study investigated the proteomic changes between C.albicans grown under normal 
conditions and those experiencing salt-stress in the growth media. Three biological replicates of each condition (three high salt, three 
controls) were proteolysed with trypsin and the resulting peptides analysed using an ion mobility assisted data independent workflow (LC-
IM-DIA-MS). Sample loadings of 100 ng protein on column, were separated over a 90 min linear reversed-phase LC gradient, returning 
in excess of 1000 protein identifications per acquisition. The data were processed using ProteinLynx Global Server software (vs.3.0.2) to 
identify and quantify the proteins with a label-free approach. Data were searched against a C. albicans specific database using a 1% false 
discovery rate (FDR). Gene ontology (GO) functional analysis of the data were queried using blastp, followed by enrichment tests and 
pathway analysis using R/Bioconductor package systemPipeR (vs.1.10). Data interpretation revealed that a number of central metabolic 
enzymes are involved with glycerol synthesis, which is a key osmolyte for C.albicans. 
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Glycosylation pathways associated with disease and personalised approaches to therapies 

Pauline Rudd, Radka Saldova1, Ian Walsh2, Matthew Campbell3, Roisin O'Flaherty1  
1. National Institute for BioProcessing Research and Training, Dublin, Ireland 

2. Bioprocessing Technology Institute, AStar, Singapore 

3. Griffith University, Nathan, QLD, Australia 

Changes in protein glycosylation are associated with most diseases including  congenital disorders of glycosylation, autoimmunity and 
cancer. Technology is an available which enables glycosylation changes to be associated with pathways and disease phenotypes. 
Determining which glycoproteins and pathways are affected in individual patients and predicting their responses to drug therapies is 
becoming an increasingly important aspect of personalised medicine. This talk will focus on the technologies needed to access big data 
sets for individuals and the bioInformatics programs which underpin data interpretation. 
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Advances in the Glycoanalytical Toolbox 

Erdmann Rapp2, 1, Rene Hennig2, 1, Samantha Cajic2, Thilo Muth1, Alexander Behne1, Markus Pioch2, Alexander Pralow2, Robert 

Kottler2, Udo Reichl2, 3  
1. glyXera GmbH, Magdeburg, Germany 

2. Max-Planck-Institute for Dynamics of Complex Technical Systems, Magdeburg, SAXONY-ANHALT, Germany 

3. Otto-von-Guericke University, Magdeburg, Germany 

Glycomics is a rapidly emerging field that can be viewed as a complement to other „omics“ approaches. Hence, there is a dramat ic 
increase in the demand for analytical tools and specific databases in glycobiology, respectively, glycobiotechnology. In order to enhance 
and improve the comparatively small existing glycoanalytical toolbox [1], automated, sensitive, reliable, high-throughput and high-
resolution analysis methods including automated data evaluation are required. Our approach, is the implementation of cutting edge 
technologies, like multiplexed capillary gelelectrophoresis with laser induced fluorescence detection (xCGE-LIF) and LC-MS in 
combination with the development of dedicated software (glyXtoolCE and glyXtoolMS) to further improve their usability and performance. 
The development of this high-performance glycoanalysis systems (methods, software and database) and their application to different 
fields with respect to sample preparation, analysis and data analysis is presented [2-6]. Further, their smart applicability is demonstrated 
for different types of glycosamples, like biopharmaceuticals, vaccines, human stem cells, milk and blood serum [7-11]. 
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The role of protein glycosylation on the development of skeletal muscle 

Benjamin L Parker1, Christopher Ashwood2, Jodie Abrahams2, Dena Francis1, James G Burchfield1, Morten Thaysen-

Andersen2, David E James1  
1. The University of Sydney, Sydney, NSW, Australia 

2. Macquarie University, Sydney, NSW, Australia 

The majority of human congenital disorders of glycosylation present with clinical features involving disruptions in organ development 
especially malfunction of the nervous system and muscles. This suggests that protein glycosylation is vital for proper development and 
function. However, our understanding of the role of glycosylation, particularly in muscle development, is poorly understood. We 
hypothesise that glycosylation plays an important role in cell-cell communication during muscle differentiation. Here, we performed a 
proteomic time-course analysis during muscle differentiation in cultured L6 myoblasts/myotubes. Several glycosyltransferases responsible 
for terminal galactosylation and sialylation were modulated during myogensis including a down-regulation of B4GALT and ST3GAL, and 
an increase in ST6GAL1. To investigate whether the altered biosynthetic machinery remodels the N-glycome, the muscle differentiation 
was monitored in cultured L6 cells using glycomics. We observed a decrease in di-galactose-terminating and alpha2,3-linked sialic acid 
containing glycans, and also an increase in alpha2,6-linked sialic acids containing glycans in end-stage myotubes, confirming a 
remodelling the N-glycome during muscle development. Importantly, these glycome changes were also observed during in vivo skeletal 
muscle development of post-natal mice from day 1-21 with the most notable changes being a decrease in alpha2,3- and increase in 
alpha2,6-sialylation. To investigate the role of sialic acid linkage switching, we knocked down st6gal1 using siRNA in cultured myoblasts 
prior to differentiation. Immunofluorescence microscopy was performed during myogenesis revealing a defect in both myoblast cell fusion 
and differentiation compared to scramble siRNA-treated cells. Finally, we performed a quantitative glycoproteomic analysis of muscle 
differentiation by analysing TMT-labelled glycopeptides by LC-MS/MS employing HCD/EThcD/CID. These data were able to pinpoint 
changes in specific glycans and localise modification sites on several adhesion molecules and integrins. Taken together, our study will be 
a valuable resource to further our understanding of the role of glycosylation during muscle development. 
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Thermal Glycoproteome Profiling: the role of site-specific glycosylation in glycoprotein stability 

Ben L Schulz1, Patrick P Pattison1, Danila Elango1, Edward Kerr1  
1. University of Queensland, St Lucia, QLD, Australia 

It has long been appreciated that asparagine (N)-linked glycosylation of proteins is critical for productive glycoprotein folding and high 
thermodynamic stability. However, it has remained analytically challenging to investigate the precise details of the site-specific roles of N-
glycans in determining the stability of glycoproteins. Thermal proteome profiling has emerged as an efficient mass spectrometry-based 
method for identifying protein-ligand interactions at a proteome scale. Here, we developed a simple sample preparation strategy to enrich 
yeast glycoproteins from culture supernatant, and show that this subcellular fraction can be used to assay N-glycosylation occupancy and 
structure. Further, we used this secretome from yeast with defects in N-glycosylation together with a modified thermal proteome profiling 
approach to efficiently assay the global consequences of site-specific glycosylation defects on glycoprotein thermal stability. 
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Uncovering N-linked protein glycosylation changes during prostate cancer progression 

Rebeca Sakuma1, 2, Daniel Quina1, Christopher Ashwood2, Hannes Hinneburg2, Saulo Recuero3, Miguel Srougi3, Katia Ramos3, 

Nicolle Packer2, Morten Thaysen-Andersen2, Giuseppe Palmisano1  
1. Department of Parasitology, University of Sau Paulo, Sao Paulo, SP, Brazil 

2. Department of Molecular Sciences, Macquarie University, Sydney, NSW, Australia 
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3. Laboratório de Investigação Médica da Disciplina de Urologia , Faculdade de Medicina da USP, Sao Paulo, SP, Brazil 

Prostate cancer (PCa) is the second most common cancer in men worldwide. Gleason score classification is the most important predictor 
of PCa outcomes and is influential in determining patient treatment options. However, tumour heterogeneity, biopsy-sampling error, and 
variations in biopsy interpretation are still key challenges for accurate prognostication, leading to significant overtreatment with associated 
costs and morbidity. Changes in the glycosylation profile and the corresponding glycosylation enzymes were previously described to be 
associated with PCa development and progression, but until this point have been only studied in isolated PCa cell cultures and not in 
cancer tissues. In this study we aimed to accurately map the N-linked protein glycosylation in PCa tissues during disease progression. 
Membrane proteins were extracted from a cohort of fresh PCa tissue samples, which were accurately grouped into five PCa disease 
stages (n = 10 per group) as well as tissues from benign hyperplasia patients (n=5). Porous graphitised carbon–liquid chromatography 
(PGC–LC) and negative polarity ion trap tandem mass spectrometry was used to quantitatively map native N-glycans after PNGase F-
based release and reduction. A total of 85 unique N-glycan compositions and 188 biosynthetically-related structural isomers were detected 
across the prostate tissues. Complex fucosylated and sialylated N-glycans were the most abundant structures. Preliminary data points 
towards an increase of highly branched (tri- and tetra-antennary) fucosylated and sialylated glycans and a concomitant decrease in high 
mannose structures during PCa progression. Paucimannosidic glycans were shown with increased abundance across stages of PCa but 
surprisingly with decreased abundance in end-stage PCa.  By integrating the results from the glycome data and lectin blotting analysis 
with the N-glycan biosynthetic pathway, we provide an in-depth and system-wide characterisation of changes in the N-glycosylation during 
PCa progression. These changes can be further explored as potential diagnostic and prognostic marker for PCa detection and 
development. 
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Plant glycoconjugate glycans are important in growth and development! 

Tony Bacic2, 1, Joan O Narciso1, 3, Wei Zeng1, 4, Kris Ford1, Joshua Heazlewood5, Allison van de Meene5, Edwin Lampugnani5, 

Toshiya Suzuki5, Sumie Ishiguro6, Monika S. Doblin2, 1  
1. ARC , Centre of Excellence in Plant Cell Walls, School of BioSciences, The University of Melbourne, , Melbourne, Victoria, Australia 

2. La Trobe University, Bundoora, VIC, Australia 

3. INRA , Centre de Versailles-Grignon, Route de St-Cyr (RD10) , Versailles, Cedex, France 

4. School of Forestry and Bio-technology, Zhejiang A&F University, Hangzhou, China 

5. School of BioSciences, The University of Melbourne, Melbourne, Victoria, Australia 

6. Graduate School of Bioagricultural Sciences, Nagoya University, Nagoya, Japan 

Glycosylation of plant proteins displays many of the similarities of eukaryotic N-glycosylation but also plant-specific O-glycosylation 
through hydroxyproline (Hyp). A class of these Hyp-rich glycoproteins (HRGPs) are the AGPs that are found ubiquitously in plant cell 
walls, secretions and at the plasma membrane. Most members of this family of proteins are defined by a Hyp-rich protein backbone 
decorated by type II arabinogalactan (AG) glycans. AGPs are proposed to have a wide variety of functions and play a pivotal role in plant 
growth and development, particularly in sexual reproduction (reviewed in Ellis et al., Plant Phys., 2010; 153:403-419; Tan et al., Front. 
Plant Sci., 2012; 3:1-10). Pollen exine is essential for protection from the environment of the male gametes of seed-producing plants. We 
have identified a glycosyltransferase (GT) 31 family member, KAONASHI4 (KNS4), required for normal exine development 
in Arabidopsis. Loss of KNS4 function results in abnormal exine structure and pollen morphology, reduced fertility and lower seed set 
confirming that KNS4 is critical for pollen viability and development (Suzuki et al., Plant Phys., 2016; 173:183-205). We have shown that 
the kns4 mutant exine phenotype is related to an abnormality of the primexine matrix laid on the surface of developing microspores. Levels 
of AGPs in the kns4 microspore primexine are considerably diminished, and their location differs from that of wild type, as does the 
distribution of pectin labelling. Using a heterologous expression system (Nicotiana benthamiana) KNS4 was demonstrated to be a β-(1,3)-
galactosyltransferase (GalT) which we believe is responsible for the synthesis of the AG glycans on AGPs. 
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Cell wall carbohydrate structure and biosynthesis in pathogenic oomycetes 

Vincent Bulone1  
1. ARC Centre of Excellence in Plant Cell Walls, University of Adelaide , Adelaide, SA, Australia 

The oomycete phylum comprises devastating crop pathogens that represent a serious threat to food production and sustainability. Their 
cell walls share structural features with both plants and fungi. Like plant cells, oomycete hyphae contain cellulose as the main load-bearing 
component, whereas chitin, a typical major cell wall component of fungi, occurs in minute amounts in the walls of some oomycete species 
only. Similar to fungal cell walls, oomycete produce a diversity of β-glucans that consist essentially of β-(1,3) and β-(1,6) glucosidic 
linkages. Thus, oomycetes represent interesting comparative model systems for cellulose biosynthesis in plants and β-glucan and chitin 
biosynthesis in fungi. In addition, the enzymes responsible for cell wall biosynthesis in oomycetes represent potential targets of inhibitors 
that can be used to control the diseases provoked by pathogenic species. However, the proteins associated to the oomycete carbohydrate 
synthase complexes and their corresponding mechanisms are not well characterised. In this lecture I will present our latest results on the 
characterisation of the cell wall glycome of ten different pathogenic oomycetes, highlighting species-specific structural epitopes. I will also 
describe the structural and biochemical properties of the vital membrane-bound glycosyltransferases that form cellulose and chitin in two 
devastating pathogens, Phytophthora capsici, which infects a large number of crops, and the fish parasite Saprolegnia parasitica. Different 
recombinant forms of the enzymes were expressed in heterologous systems and characterised in vitro providing insight into the molecular 
mechanisms and structural organisation of chitin and cellulose synthases. 
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Discovery and structure-based characterisation of new-generation influenza virus neuraminidase 
inhibitors 

Benjamin Bailly1, Ádám Hadházi1, 2, Linghui Li1, Gael Martin1, Andrea Maggioni1, Thomas Ve1, Jeffrey C Dyason1, Robin J 

Thomson1, Mauro Pascolutti1, Mark von Itzstein1  
1. Institute for Glycomics, Griffith University, Gold Coast, QLD, Australia 

2. Department of Pharmaceutical Chemistry, University of Debrecen, Debrecen, Hungary 

Despite the availability of several drugs to treat influenza virus infection, the pathogen remains a serious threat to human health worldwide. 
With increasing knowledge of the structure and mechanistic function of the viral neuraminidase, we found potential to develop next-
generation neuraminidase inhibitors. We and others have recently reported the discovery of a novel sialosyl sulfonate (1), based on the 
saturated 2-deoxy-N-acetylneuraminic acid template, as an inhibitor of influenza virus neuraminidase1,2. This compound, which 
incorporates a sulfonate group in place of the natural carboxylate group, shows much greater inhibitory potency against influenza virus 
neuraminidase and in vitro virus infection than the carboxylate congener. It is also more potent than the benchmark unsaturated inhibitor 
Neu5Ac2en 2. 

  

 

  

To further explore this new template, we have introduced modifications in place of the ring hydroxyl group that are designed to tailor the 
compound to the influenza virus neuraminidase active site. We obtained a compound with nanomolar potency against the neuraminidase 
activity of a panel of human influenza viruses, as well as against in vitro infection. Potency remained unchanged against a neuraminidase 
variant resistant to the influenza virus drug oseltamivir carboxylate, while the compound is not inhibitory to the human Neu2 neuraminidase. 
X-ray diffraction data of the N2 neuraminidase in complex with the compound revealed a binding mechanism similar to the one of the 
influenza virus drug zanamivir bound to N2, with slightly distinct features. Together, these results expand the chemical space for the 
design and synthesis of novel, potent influenza virus neuraminidase inhibitors that may lead to improved antiviral therapies. 

1. Hadházi, Á. et al. A sialosyl sulfonate as a potent inhibitor of influenza virus replication. Org. Biomol. Chem. (2017). 
doi:10.1039/C7OB00947J 

2. Vavricka, C. J. et al. Synthesis of Sulfo-Sialic Acid Analogues: Potent Neuraminidase Inhibitors in Regards to Anomeric 
Functionality. Sci. Rep. 7, (2017). 
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Cell-line specific glycosylation of respiratory syncytial virus fusion protein and implications for 
vaccine design 

Cassandra L Pegg1, 2, Keith J Chappell1, Daniel Watterson1, Paul R Young1, Benjamin L Schulz1, 2  
1. The School of Chemistry and Molecular Biosciences, University of Queensland, St Lucia, QLD, Australia 

2. Centre for Biopharmaceutical Innovation at the Australian Institute for Bioengineering and Nanotechnology, University of Queensland, 
St Lucia, Queensland, Australia 

Unlike pathogens such as bacteria and fungi, the types of glycans on enveloped viruses stem from host biosynthetic pathways and are 
specific to the cells used during viral replication. Glycosylated surface proteins are incorporated into progeny virions and host cell 
membranes, and the attached glycans can play multifaceted roles in protein biosynthesis, function and host-virus interactions. These 
include shielding antigenic epitopes, or acting themselves as epitopes for recognition and neutralisation by the host immune system. The 
leading vaccine based immunogens for enveloped viruses mimic surface glycoproteins and exhibit native-like antigenic properties1. Efforts 
to develop the first effective vaccine against respiratory syncytial virus (RSV), an important cause of acute lower respiratory infection in 
infants and immunocompromised individuals, have focused the fusion (F) surface glycoprotein. However, our glycoproteomic studies of 
F-based vaccine candidates revealed substantially different glycosylation patterns depending on the cell line used. We compared F 
produced in adenocarcinomic human alveolar basal epithelial cells and human embryonic kidney cells, and highlighted unique glycan 
motifs on F after production in the latter cell line. Fragmentation of predominate N-linked glycopeptides produced glycan oxonium ions 
consistent with two terminal N-acetyl-hexosamine units. These monosaccharide units could potentially represent β1–4-linked N-acetyl-
galactosamine and N-acetyl-glucosamine, commonly called LacdiNAc motifs. These motifs have been identified on a relatively small 
number of mammalian proteins and have been shown to provoke humoral immune responses and exhibit immunosuppressive activities. 
Previous structural predictions of F identified an N-linked sequon within an antigenic site targeted by potent neutralising antibodies2, 3. 
Thus, F-based vaccines with N-glycans containing LacdiNAc motifs may not generate protective antibodies after administration, or may 
prime aberrant immune responses if the epitopes are not present during natural infection. This work highlights the importance of cell-line 
choice when producing therapeutics to protect against RSV infection. 

1. Horiya, S., MacPherson, I.S. & Krauss, I.J. Recent strategies targeting HIV glycans in vaccine design. Nat. Chem. Biol. 10, 990-
999 (2014). 
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2. McLellan, J.S. et al. Structure of RSV fusion glycoprotein trimer bound to a prefusion-specific neutralizing antibody. Science 340, 
1113-1117 (2013). 

3. Zhao, M. et al. Discovery of a prefusion RSV F-specific monoclonal antibody that provides greater in vivo protection than the 
murine precursor of Palivizumab. J. Virol. (2017). 
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Campylobacter jejuni infection modifies the human intestinal epithelial cell N-glycome 

Zeynep Sumer-Bayraktar1, Joel A. Cain1, Lok Man1, Nicolle H. Packer3, 2, Stuart J. Cordwell1  
1. School of Life and Environmental Sciences, Charles Perkins Centre, The University of Sydney, Sydney, NSW, Australia 

2. Institute for Glycomics, Griffith University, Gold Coast, QLD, Australia 

3. Department of Chemistry and Biomolecular Sciences, Macquarie University, Sydney, NSW, Australia 

Campylobacter jejuni is a Gram negative microaerophilic bacterium that is the leading cause of food-borne gastroenteritis in developed 
countries. The common route of human infection is via consumption of poorly prepared or under-cooked poultry, in which C. jejuni is an 
asymptomatic commensal. Human disease is characterised by mild to severe inflammatory diarrhoea, vomiting and inflammation. C. 
jejuni has also been associated with post-infection immune-mediated complications such as Guillain-Barre Syndrome, reactive arthritis 
and irritable bowel syndrome. The molecular basis for C. jejuni infection includes initial adherence to, followed by invasion of, human 
intestinal epithelium; however there remains limited knowledge on the initiation of host-pathogen interaction and subsequent 
pathogenesis. Here, we investigate the molecular mechanism of C. jejuni adherence to human intestinal epithelial cells by identifying 
changes to the membrane N-glycome from the infected host. Human intestinal Caco-2 cells were co-cultured with the pathogenic chicken 
colonizing isolate C. jejuni NCTC 11168O during a time-course of infection. A temporal profile of the Caco-2 membrane N-glycome 
upon C. jejuni infection was examined by porous graphitized carbon (PGC) liquid chromatography and tandem mass spectrometry. In 
total, 175 structural and 59 compositional N-glycan features were identified in 48-hour control and infected Caco-2 cells. C. jejuni infected 
cells showed reduction in complex (p<0.007) type glycans and an increase in hybrid (p<0.001) and high mannose (p<0.009) type glycans 
compared to non-infected time matched control cells. Structural features such as core and outer-arm fucosylation, sialylation and bisecting 
GlcNAc were significantly reduced (p<0.005) and a number of exclusive glycan structures were found over- or under-represented in Caco-
2 cells upon C. jejuni infection. C. jejuni-mediated modifications of host membrane protein N-glycosylation may play important roles in 
host cell-pathogen interaction and provide further knowledge on the initiation of cellular recognition that leads to colonization of the human 
intestine. 
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Modifications Matter: Probing the Effects of Glycosylation on Peptide and Protein Activity   

Richard Payne1, Leo Corcilius1, Siyao Wang1, Yves Hsieh1  
1. The University of Sydney, Camperdown, NSW, Australia 

Glycosylation is the most common co- and post-translational modification of polypeptides, with over 50% of human proteins predicted to 
display covalently bound glycans. Glycoproteins are known to mediate an array of biological recognition events and a number of recently 
approved biopharmaceuticals contain carbohydrate chains (or carbohydrate mimics) that are critical for activity and/or stability.1In addition, 
aberrant glycosylation is associated with a number of disease states including autoimmune diseases and cancer. The non-templated 
enzymatic glycosylation process leads to heterogeneous mixtures of isoforms when glycoproteins are produced in eukaryotic expression 
systems that hinders the ability to study glycoprotein structure and function in a meaningful way. This has led to significant demand for 
new tools and technologies to facilitate access to homogeneous glycopeptides and glycoproteins to interrogate the role of individual 
carbohydrate modifications on structure and function. This talk will outline the use of synthetic technologies developed in our laboratory 
to access homogeneously glycosylated peptides and proteins for structure-function studies and to assess the potential of these molecules 
as drug candidates.2 The synthesis and evaluation of glycopeptide cancer vaccine candidates,3 glycopeptide hormones4 and thrombin-
inhibiting glycoproteins from medicinal leeches5 will be highlighted.     

1. G. Walsh, R. Jefferis, Nat. Biotechnol. 2006, 24, 1241. 
2. L. R. Malins, R. J. Payne, Curr. Opin. Chem. Biol. 2014, 22, 70 
3. B. L. Wilkinson, S. Day, L. R. Malins, V. Apostolopoulos, R. J. Payne, Angew. Chem. Int. Ed. 2011, 50, 1635-1639 
4. L. Corcilius, A. H. Hastwell, M. Zhang, J. Williams J. P. Mackay, P. M. Gresshoff, B. J. Ferguson, R. J. Payne, Cell Chem Biol. 

2017, 24, 1347-1355 
5. Y. S. Hsieh, B. L. Wilkinson, L. C. Wijeyewickrema, R. N. Pike, R. J. Payne, Angew. Chem. Int. Ed. 2014, 53, 3947-3951. 
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Twisting tails and curious channels – the phosphoribosyltransferases 

Emily Parker1, 2, Gert-Jan Moggre1, Tammie Cookson1, Gerd Mittelstadt1  
1. Department of Chemistry, University of Canterbury, Christchurch, New Zealand 

2. Maurice Wilkins Centre, Ferrier Research Institute, Victoria University of Wellington, Wellington, New Zealand 

Phosphoribosyltranferases (PRTs) catalyse the transfer of the sugar, ribose 5-phosphate to a nitrogenous base. We have examined 
catalysis by two PRT enzymes, both of which play key roles in amino acid biosynthesis, and have been identified as new targets for 
antimicrobial therapeutics. ATP phosphoribosyltransferase (ATP-PRT) catalyses the first step of histidine biosynthesis resulting in the 
transfer of a phosphoribosyl unit to ATP. We have carried out kinetic isotope effect measurements to determine the mechanism of this 
reaction for ATP-PRT enzymes the pathogens Campylobacter jejuni and Mycobacterium tuberculosis. We are currently using this 
information to design transition state analogues as inhibitors of this enzyme. Anthranilate phosphoribosyltransferase (An-PRT) catalyses 
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the formation of phosphoribosyl anthranilate in the biosynthetic pathway for tryptophan. Our results with substrate analogues and inhibitors 
of An-PRT from Mycobacterium tuberculosis reveal how a substrate binding channel both protects an enzyme-bound reactive intermediate 
and acts as an Achilles heel by providing a mechanism for inhibition. 

1 - Mittelstädt, G.; Moggré, G.-J.; Panjikar, S.; Nazmi, A. R.; Parker, E. J. Protein Sci. 2016, 25, 1492. 

2 - Cookson, T. V. M.; Evans, G. L.; Castell, A.; Baker, E. N.; Lott, J. S.; Parker, E. J. Biochemistry 2015, 54, 6082. 

3 - Moggré GJ, Poulin MB, Tyler PC, Schramm VL & Parker EJ. 2017, Transition state analysis of adenosine triphosphate 
phosphoribosyltransferase. ACS Chemical Biology 12, 2662-70. 
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Analytical Strategies for Glycan Characterisation of Biotherapeutics 

Matthias Pelzing1  
1. CSL Limited, Melbourne, VIC, Australia 

Glycosylation is one of the most common posttranslational modifications in proteins of eukaryotic cells. It have been demonstrated that 
the glycosylation of a protein has a significant effect on the safety and efficacy of recombinant biotherapeutic proteins, with reports of 
glycosylation affecting the tertiary structure, solubility, stability, immunogenicity, in vivo clearance, and bioactivity of the protein. One recent 
trend is the increasing emphasis on understanding the nature of the different glycan structures involved in the protein glycosylation. Given 
that various cell lines, expression hosts and protocols can result in different glycosylation patterns, measuring and understanding 
glycosylation by various analytical techniques is crucial. Furthermore, to understand batch-to-batch variability and to compare recombinant 
therapeutic proteins with the plasma derived variant, it is necessary to determine where glycosylation occurs as well as the structure and 
content of the individual sugars. The first task is relatively straightforward using peptide mapping experiments however the latter represents 
a much more challenging task, and requires a whole suite of MS-based methods coupled with various separation methods. Overall, in 
order to support the development and production of new recombinant proteins with improved efficacy and pharmacokinetics and a reduced 
risk of adverse immunological reactions, there is a regulatory requirement for the comprehensive characterisation of protein glycosylation. 

The lecture will give an overview of different methods and technologies used for N-and O glycan characterization. Our major focus is to 
combine quantitative profiling methods using different label strategies and fluorescent detection in line with mass spectrometry based 
identification of the separated glycan structures. 
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MALDI mass spectrometry imaging of early- and late-stage serous ovarian cancer tissue reveals 
stage-specific N-glycans 

Matthew Briggs1, 2, Yin Ying Ho1, Mark Condina2, Arun Everest-Dass3, 4, Gurjeet Kaur5, Martin Oehler6, Nicolle Packer3, 4, Peter 

Hoffmann1, 2  
1. Adelaide Proteomics Centre, School of Molecular and Biomedical Science, University of Adelaide, Adelaide, SA 

2. Future Industries Institute, The University of South Australia, Mawson Lakes, SA, Australia 

3. Faculty of Science, Biomolecular Frontiers Research Centre, Macquarie University, Sydney, NSW 

4. Institute for Glycomics, Griffith University, Gold Coast, QLD, Australia 

5. Institute for Research in Molecular Medicine, Universiti Sains , Pulau Pinang, Malaysia 

6. Department of Gynaecological Oncology, Royal Adelaide Hospital, Adelaide, SA, Australia 

Epithelial ovarian cancer is one of the most fatal gynaecological malignancies in adult women with an estimated 1,580 new cases 
diagnosed and 1,047 deaths estimated in Australia during 2017. N-glycomic studies have extensively reported aberrant patterns in the 
ovarian cancer tumour microenvironment. Therefore, obtaining spatial information is essential to uncover tumour-specific N-glycan 
alterations in ovarian cancer development and progression. Matrix-assisted laser desorption/ionization (MALDI) mass spectrometry 
imaging (MSI) was employed to investigate the spatial distribution of N-glycans on formalin-fixed paraffin-embedded (FFPE) ovarian 
cancer tissue sections from both early-stage (n = 3) and late-stage (n = 3) patients. Tumour-specific N-glycans were identified and 
structurally characterised by PGC-LC-ESI-MS/MS, and then assigned to high-resolution images obtained from MALDI-MSI. A total of 
14 N-glycans were visualised as ion intensity maps while 42 N-glycans (including structural and compositional isomers) were identified 
and structurally characterised. The spatial distribution of high mannose, complex neutral, bisecting and sialylated N-glycan families were 
only observed to be localised to the tumour regions of late-stage ovarian cancer patients relative to early-stage patients. Potential N-
glycans diagnostic markers that emerged include the high mannose structure, (Hex)6 + (Man)3(GlcNAc)2, the bisecting structure, 
(Hex)1 (HexNAc)3 (Deoxyhexose)1 + (Man)3(GlcNAc)2, and the sialylated structure, (Hex)2 (HexNAc)2 (NeuAc)1 + (Man)3(GlcNAc)2. These 
observations require validation on large patient cohorts, by utilising tissue microarrays (TMAs) as well as evaluation of specific glyco-gene 
expression levels.             

1. Matthew T Briggs, Yin Ying Ho, Gurjeet Kaur, Martin K Oehler, Arun V Everest-Dass, Nicolle H Packer, Peter Hoffmann: N-glycan 
matrix-assisted laser desorption/ionization mass spectrometry imaging protocol for formalin-fixed paraffin-embedded tissues. Rapid 
Communications in Mass Spectrometry 03/2017;, DOI:10.1002/rcm.7845 

2. Arun V. Everest-Dass, Matthew T. Briggs, Gurjeet Kaur, Martin K. Oehler, Peter Hoffmann, Nicolle H Packer: N -Glycan MALDI 
Imaging Mass Spectrometry on Formalin-Fixed Paraffin-Embedded Tissue Enables the Delineation of Ovarian Cancer Tissues. 
Molecular & Cellular Proteomics 07/2016; 15(9):mcp.M116.059816., DOI:10.1074/mcp.M116.059816 

3. Ove J R Gustafsson, Matthew T Briggs, Mark R Condina, Lyron J Winderbaum, Matthias Pelzing, Shaun R McColl, Arun V 
Everest-Dass, Nicolle H Packer, Peter Hoffmann: MALDI imaging mass spectrometry of N-linked glycans on formalin-fixed paraffin-
embedded murine kidney. Analytical and Bioanalytical Chemistry 12/2014; 407(8)., DOI:10.1007/s00216-014-8293-7 
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Synthetic glycopeptides: versatile tools for glycoproteomics 

Kathirvel Alagesan1, Hannes Hinneburg2, Sana Khan Khilji3, Daniel Varón Silva4, Daniel Kolarich1  
1. Griffith University, Gold Coast, QUEENSLAND, Australia 

2. Department of Chemistry and Biomolecular Sciences, Macquarie University, Sydney, NSW , Australia 

3. Department of Biology, Chemistry, Pharmacy , Free University Berlin, Berlin, Germany 

4. Department of Biomolecular systems, Max Planck Institute of Colloids and Interfaces, Potsdam, Germany 

Detailed knowledge on glycan composition and their site-specific distribution within a specific glycoprotein is crucial for understanding 
their complex biological functions. Reliable glycopeptide identification providing concomitant details on both, the glycan and peptide 
moieties still remains challenging, also because glycopeptides are highly heterogeneous molecules. Defined, synthetic glycopeptides offer 
a unique opportunity to investigate and validate glycoproteomics sample preparation and analytical workflows and develop novel methods. 

We have developed a novel, simplified approach to purify and produce a panel of glycosylated Fmoc-protected Asparagine amino acids 
carrying N-linked glycans with various structures. These building blocks were subsequently used in standard solid phase glycopeptide 
synthesis to generate a synthetic glycopeptide library containing >100 glycopeptides and their unglycosylated counterparts. 

First, a novel, simple, fast and cost-effective technique for HILIC (hydrophilic interaction chromatography) based glycopeptide enrichment 
("Drop-HILIC") was developed. Drop-HILIC was used to systematically evaluate the mobile phase effect on ZIC-HILIC (zwitterionic type 
HILIC) glycopeptide enrichment. We found that glycopeptide enrichment efficiency primarily relied on the applied mobile phase, but we 
also found that even minimal glycopeptide structure/composition differences already affected ZIC-HILIC enrichment [1]. 

Glycopeptide ionisation efficiency was investigated using CaptiveSpray Nanobooster™. This allows overcoming possible glycopeptide 
enrichment biases [1] and reduced glycopeptide ionisation efficiacy [2]. The use of the CaptiveSpray Nanobooster™ itself already resulted 
in ~5-fold increase in glycopeptide signal intensities compared to conventional CaptiveSpray nano ESI ionisation without any changes to 
the sample preparation workflow or MS hardware. 

Finally, a panel of synthetic glycopeptides was used to evaluate how glycan size and glycosylation site location within a peptide influence 
ETD fragmentation efficiency and successful MASCOT assignment. The number and quality of assignable peptide backbone fragments 
was significantly depending on glycan size, the position of the modification within a peptide sequence and the individual precursor m/z. 

  

1. Alagesan, K., S.K. Khilji, and D. Kolarich, It is all about the solvent: on the importance of the mobile phase for ZIC-HILIC 
glycopeptide enrichment. Anal Bioanal Chem, 2017. 409(2): p. 529-538. 

2. Stavenhagen, K., et al., Quantitative mapping of glycoprotein micro-heterogeneity and macro-heterogeneity: an evaluation of mass 
spectrometry signal strengths using synthetic peptides and glycopeptides. J Mass Spectrom, 2013. 48(6): 627-39. 
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GlycoStore: a resource for the exploration and annotation of liquid chromatography and capillary 
electrophoresis glycan data 

Sophie Zhao1, Ian Walsh1, Jodie L Abrahams2, Louise Royle3, Nicolle H Packer2, Terry Nguyen-Khuong1, Pauline M 

Rudd1, Matthew P Campbell2  
1. Bioprocessing Technology Institute, Agency for Science, Technology and Research (A*STAR), Singapore 

2. Institute for Glycomics, Griffith University, Gold Coast, Qld, Australia 

3. Ludger Ltd, Abingdon, Oxfordshire, United Kingdom 

GlycoStore (http://www.glycostore.org) is an open access chromatographic and electrophoretic retention database of N-, O- and GSL 
glycans characterised from a range of glycoproteins, glycolipids and biotherapeutics. It is a continuation of GlycoBase project, 
but addresses many of the technological limitations, in particular, improvements to the bioinformatics architecture, enhancing data 
annotations and connectivity with external resources. 

The database has four levels. The first level brings together annotated glycomics data sourced from a number of analytical platforms 
including ultra-high performance liquid chromatography, porous graphitized carbon chromatography with MS detection, and capillary 
electrophoresis with laser induced fluorescence detection. The second level provides access to a growing, curated database of published 
literature, with a focus on data that has become available over the past five years, filling an information gap between GlycoBase and 
GlycoStore. This content includes a number of features such as a detailed comparison of serum glycosylation profiles derived from healthy 
individuals with different diseases, providing insights into how glycosylation changes are associated with health and disease. The third 
level is a new search tool that allows users to efficiently filter structure entries based on annotated features (e.g. epitopes and mass), by 
category type, and glycoprotein. The last level is the provision of dedicated Semantic resources that provides a platform for developers to 
query and mine the available content as part of the GlyGen project. 

Metadata is critical for connecting and reusing glycomics data. Our aim is to create a metadata specification and a glycomic collections 
registry to facilitate data discovery. We are developing a web-based interface and visualisation tools enabling users to explore GlycoStore, 
compare data sets, and filter by structural and analytical facets. It also provides the functionality to access supporting data, as well as to 
visualise regions of interest and connections with data available in other resources. 
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Tuning OGT and OGA expression reveals a role for dynamic O-GlcNAcylation in regulating AMPK 
signaling and autophagy 

Natasha Zachara1, Kamau Fahie1, Roger Henry1, Catherine McKen1, Thaigo Dias1, Marissa Martinez1, Michael Wolfgang1  
1. Johns Hopkins University, Baltimore, MARYLAND, United States 

In response to injury, cells and tissues remodel their cellular environment to repair damaged structures and if necessary to initiate 
apoptosis.  This process, known as the cellular stress response, includes robust and dynamic changes in the modification of intracellular 
proteins by monosaccharides of O-linked b-N-acetylglucosamine (O-GlcNAc). Acute enhancment of O-GlcNAcylation reduces apoptosis 
and necrosis in both in vivo and in vitro models of injury that include cardiac ischemia reperfusion injury (I/R injury). Although enhanced 
O-GlcNAcylation suppresses the hallmarks of I/R injury, the molecular mechanism(s) by which O-GlcNAc mediates cardioprotection are 
largely uncharacterized. The present study sought to determine whether a causal relationship exists between injury-induced O-
GlcNAcylation and autophagy, as both cellular processes are induced by ischemic preconditioning and promote cardioprotection. We 
engineered forms of the O-GlcNAc transferase (OGT) and the O-GlcNAcase (OGA), the enzymes that catalyze the addition and removal 
of O-GlcNAc, that enable the regulation of protein O-GlcNAcylation with biologically inert small molecules. We demonstrate that enhancing 
wildtype OGT expression is associated with inceased autophagic flux and reduces cell death of H9C2 cells challenged with oxidative 
stress. Consistent with these data, pharmocological augmentation of O-GlcNAcylation raises autophagosome levels in murine hearts and 
H9C2 cells. Autophagosome accumulation corresponds to increased proautophagic signaling as indicated by AMP-activated protein 
kinase (AMPK) and ULK1 activation. The increase in autophagy associated with elevated O-GlcNAcylation was curtailed by AMPK 
inhibition or deletion, indicating that O-GlcNAc signaling regulates autophagy in part through AMPK. As such, we assessed the O-
GlcNAcylation state of these autophagy regulators. AMPKa and ULK1 are  O-GlcNAc-modified or associate with O-GlcNAc-modified 
proteins in a stress-dependent manner. Together, our data suggests that O-GlcNAc can positively regulate autophagy at multiple points 
along the pathway. 
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Design of compounds to block galectin carbohydrate-recognition: In pursuit of eliminating cancer 
progression 

Helen Blanchard1  
1. Griffith University, Gold Coast, QLD, Australia 

A number of galectin protein family members have significant roles in promoting cancer and inflammation, some also indicate a role in 
regulating bone-remodeling, leading to bone loss. Galectins exhibit interactions with cell-surface glycans that can facilitate disease 
progression, for example by promoting metastasis in cancer. Designing small molecule compounds that target galectins and compete with 
their interactions toward endogenous carbohydrates is important in developing potential therapeutics, but is challenging due to 
characteristics of the carbohydrate-binding site of galectins. This presentation focuses on our structure-based design of small molecules 
that bind within the galectin carbohydrate-binding site, and thus have potential to reduce their lectin function within biological systems. 
Our approach to the design of compounds that target galectins includes X-ray crystallographic structure determination of galectins in 
complex with such blocking agents, giving insight into structural features that are important in the design of potent and selective inhibitors 
of galectins. 

42 

Glycolipid biosynthesis modulates protein glycosylation in ovarian cancer cells 

Arun Everest-Dass1, 2, Shahidul Alam3, Yen-Lin Huang3, Daniel Kolarich1, Francis Jacob3, 4, Nicolle Packer1, 2, 4, Mark von 

Itzstein1, 4  
1. Institute for Glycomics , Griffith University, Gold Coast, QLD, Australia 

2. Biomolecular Discovery and Design Research Centre , Macquarie University, Sydney, NSW, Australia 

3. Ovarian Cancer Research, Department of Biomedicine, University Hospital Basel, Basel, Switzerland 

4. #, Equal Authors 

Glycan moieties associated with proteins and lipids have been implicated in the regulation of numerous biological and physiological events. 
We recently observed that altering the (neo-) lacto series biosynthesis in glycosphingolipids (GSLs) impairs α2-6 sialylation on N-
glycoproteins in ovarian cancer cells1. To understand this unexpected interplay between two distinct classes of glycoconjugates, we 
investigated the role of different glucosylceramide-related GSL series by the deletion of specific glycosyltransferase-encoding genes in 
ovarian cancer using CRISPR-Cas9. We identified α1-4-galactosyltransferase (A4GALT), β-1,3-N-acetylglucosaminyltransferase 5 
(B3GNT5) and β-1,4-N-acetyl-galactosaminyltransferase 1 (B4GALNT1) as key transferases directly involved in the extension of the 
lactosylceramide  to globo, (neo-) lacto and ganglio-series, respectively. We successfully deleted these transferases through CRISPR-
Cas9 -mediated gene disruption in the ovarian cancer cell line IGROV1. In addition, the UDP-Glucose Ceramide Glucosyltransferase that 
catalyses the first glycosylation step in the biosynthesis of GSLs was also deleted to identify its impact on protein glycosylation. The 
membrane glycans from proteins and lipids were analysed using negative mode porous graphitic carbon liquid chromatography mass 
spectrometry2,3. We observed massive changes in protein glycosylation in all mutant cells, specifically N-linked glycans showed several 
terminal glycan epitopes such as sialic acids, LacDiNac and bisecting GlcNAc that were significantly different. For example, there was an 
increase in bisecting structures in ΔA4GALT and ΔB3GNT5 cells, while in ΔB4GALNT1 cells these structures were decreased. The 
impairment of α2-6 sialylation in ΔA4GALT and ΔB3GNT5 cells was consistent with previous observations, whereas the overall sialyation 
was increased in ΔB4GALNT1 cells albeit with diminished α2-6 sialylation. This is the first ever study of systematically modifying GSL 
biosynthesis to characterise their effect on protein and lipid glycosylation. GSLs play an important role in moderating cell surface 
glycosylation and therefore its physiological state, an important factor in ovarian cancer metastasises. 



 

                                             
23rd Lorne Proteomics Symposium 2018 – Page 48                                   

1. Alam, S., M. Anugraham, Y. L. Huang, R. S. Kohler, T. Hettich, K. Winkelbach, Y. Grether, M. N. Lopez, N. Khasbiullina, N. V. 
Bovin, G. Schlotterbeck and F. Jacob (2017). "Altered (neo-) lacto series glycolipid biosynthesis impairs alpha2-6 sialylation on N-
glycoproteins in ovarian cancer cells." Sci Rep 7: 45367 

2. Anugraham, M., F. Jacob, S. Nixdorf, A. V. Everest-Dass, V. Heinzelmann-Schwarz and N. H. Packer (2014). "Specific 
glycosylation of membrane proteins in epithelial ovarian cancer cell lines: glycan structures reflect gene expression and DNA 
methylation status." Mol Cell Proteomics 13(9): 2213-2232. 

3. Anugraham, M., A. V. Everest-Dass, F. Jacob and N. H. Packer (2015). "A platform for the structural characterization of glycans 
enzymatically released from glycosphingolipids extracted from tissue and cells." Rapid Commun Mass Spectrom 29(7): 545-561. 
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Glycosphingolipids trigger reversible transition of mesenchymal and epithelial ovarian cancer cells 

Francis Jacob1, Shahidul Alam1, Ching-Yeu Liang1, Martina Konantz1, Yen-Lin Huang1, Arun Everest-Dass2, Andre Fedier1, 

Nicolle Packer3, Claudia Lengerke1, Viola Heinzelmann-Schwarz1  
1. University Hospital Basel and University of Basel, Basel, BS, Switzerland 

2. Institute for Glycomics, Griffith University, Gold COast, QLD, Australia 

3. Department of Chemistry & Biomolecular Sciences, Macquarie University, Sydney, NSW, Australia 

The most described biological program involved in cancer cell dissemination and growth at metastatic sites is Epithelial-to-Mesenchymal 
(EMT) and its reverse process Mesenchymal-to-Epithelial transition (MET), respectively. This usually confers to epithelial cancer cells 
being orchestrated by a series of well-described EMT proteins leading to mesenchymal cell features. However, the possible involvement 
of glycosphingolipids (GSL), cellular components of the cell surface membrane consisting of a ceramide and glycan compartment, has 
not been investigated in detail. Here we accessed large ovarian cancer transcriptomic data sets and show that the expression profile of 
specific genes encoding glycosyltransferases (e.g. A4GALT for globosides or ST3GAL5 for gangliosides) involved in GSL synthesis 
differs during EMT/MET, coinciding with changes of classical EMT marker (e.g. CDH1 or VIM). Next, we homozygously deleted the 
globoside glycosyltransferase A4GALT (elevated in ovarian cancer cells with epithelial features) using the CRISPR-Cas9 system. The 
depletion of globosides was confirmed by LC-ESI-MS/MS and flow cytometry. We further observed an acquisition of mesenchymal traits 
as evidenced by in vitro as well as in vivo assays (anoikis-resistance, enhanced cell motility and dissemination in zebrafish) and enhanced 
doxorubicin resistance in A4GALT knockout cells. Most intriguingly, we provide evidence that E-cadherin-mediated cell-cell adhesion is 
strictly dependent on enzymatically active A4GALT (experimental setup comprising wildtype, knockout, rescue wildtype, and rescue 
mutant of A4GALT) and hence on the abundance of globosides. This indicates that specific GSLs exert a pivotal role upstream of E-
cadherin. Vice versa, mesenchymal cancer cells acquire epithelial traits upon genomic deletion of ganglioside-encoding genes, e.g. gain 
of E-cadherin. Taken together, our data shed new light into a yet underestimated class of biomolecules during EMT/MET in an ovarian 
cancer model and propose a pivotal role of GSL during the reversible transition of cancer cells form epithelial to mesenchymal types. 
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Protein glycosylation features of metastatic melanoma: the search for prognostic markers 

Jodie L Abrahams1, 2, Matthew P Campbell1, 2, Nicolle H Packer1, 2  
1. Chemistry and Biomolecular Sciences, Macquarie University, Sydney, NSW, Australia 

2. Institute for Glycomics, Griffith University, Gold Coast, QLD, Australia 

Metastasis accounts for the majority of mortality associated with melanoma, as limited treatment options exist for advanced disease 
stages. The identification of prognostic markers for stage III melanoma is of great importance as currently the survival rate for patients at 
this stage of disease is highly variable. One avenue that has so far been underexplored in melanoma research is the glycosylation 
pathway. Here, we investigate the relationship between cell surface glycosylation, metastatic phenotypes, and patient prognosis, as well 
as report the first in-depth glycan characterisation of cell surface proteins and the Melanoma Cell Adhesion Molecule (MCAM) from 
metastatic melanoma samples. The glycosylation profile of tissue from different patient subgroups including good/poor prognosis, primary 
histology and disease stage were investigated with an aim to identify any subtype-associated glycan features. In addition, the glycosylation 
profile of cultured cells was compared to patient tissue. N- and O-glycans were released from cell membrane protein fractions of lymph 
node tumours and cultured cells and characterised using a porous graphitized carbon liquid chromatography mass spectrometry glycomics 
platform. Structures were fully assigned using MS/MS fragmentation patterns, retention behaviours. The linkages of the glycan 
monosaccharides were confirmed using an array of exoglycosidase enzymes and glycan structures were quantitated before and after 
selected exoglycosidase combinations to confirm differences in structural features including the degree of branching, sialylation and 
fucosylation. The use of this strategy provided additional valuable structural information including confirmation of the presence of 
polylactosamine chains, linkages of sialic acid residues and previously unreported epitopes including LacdiNAc carried by cell surface 
proteins. These structural glycan epitopes may play a role in melanoma metastasis. This study contributes to our understanding of 
glycosylation alterations in melanoma metastasis, towards using specific glycosylation changes as novel biomarkers for monitoring 
metastasis and predicting prognosis. 
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Whoa man! Unexpected protein O-mannosylation pathways 

Henrik Clausen1, Ida Signe Bohse Larsen1, Yoshiki Narimatsu1, Hiren Jitendra Joshi1, Sergey Y. Vakhrushev1, Adnan Halim1  
1. Copenhagen Center for Glycomics, Depart. of Cellular and Molecular Medicine, Faculty of Health and Medical Sciences, University of 
Copenhagen, Copenhagen, Denmark 

Until recently protein O-Mannosylation in yeast and metazoans was thought to be directed by a single family of conserved orthologous 
protein O-Mannosyltransferases (pmts/POMTs). The family of pmts is essential in yeast, and in humans the orthologous POMTs underlie 
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a subgroup of congenital muscular dystrophies designated α-dystroglycanopathies that are caused by loss of O-Mannosylation of a-
dystroglycan. Recently, novel types of O-mannosylation in yeast and in metazoans were discovered using gene engineering and lectin-
enriched O-Mannose glycoproteomics, and it appears there may be more to come. Analysis of the yeast O-Mannose glycoproteome 
pointed to a novel nucleocytoplasmic type of O-mannosylation resembling the nucleocytoplasmic O-GlcNAcylation found in eukaryotic 
cells except yeast1, 2, although the yeast enzyme(s) responsible for the O-mannosylation is still unknown. In higher eukaryotes O-
mannosylation of cadherins was found to be independent of the POMTs3, 4, and using a CRISPR/Cas9 genetic dissection strategy 
combined with sensitive and quantitative O-Man glycoproteomics, we identified a novel family of TMTCs encoded O-
Mannosyltransferases5. Congenital deficiency in the TMTC3 gene was shown to underlie Cobblestone Lissencephaly with brain 
malformation. The TMTC1-4 genes were imperative for cadherin and protocadherin O-Man glycosylation, and using combinatorial 
knockout of TMTC1-4 distinct roles of the individual isoenzymes for specific b-strands of the cadherin EC domains were identified. In 
addition, O-Man glycosylation of IPT/TIG domains of Plexins and hepatocyte growth factor receptor (HGFR) was not affected in TMTC 
KO cells, suggesting the existence of yet another O-Man glycosylation machinery. Our study demonstrates that regulation of O-
mannosylation in higher eukaryotes is much more complex than envisioned. 

1. Neubert, P. et al. Mapping the O-Mannose Glycoproteome in Saccharomyces cerevisiae. Molec Cell Prot 15, 1323-1337 (2016). 
2. Halim, A. et al. Discovery of a nucleocytoplasmic O-mannose glycoproteome in yeast. Proc Natl Acad Sci USA 112, 15648-15653 

(2015). 
3. Vester-Christensen, M.B. et al. Mining the O-mannose glycoproteome reveals cadherins as major O-mannosylated glycoproteins. 

Proc Natl Acad Sci USA 110, 21018-21023 (2013). 
4. Larsen, I.S.B. et al. Mammalian O-mannosylation of cadherins and plexins is independent of protein O-mannosyltransferases 1 

and 2. J Biol Chem 292, 11586-11598 (2017). 
5. Larsen, I.S.B. et al. Discovery of an O-mannosylation pathway selectively serving cadherins and protocadherins. Proc Natl Acad 

Sci USA 114, 11163-11168 (2017). 
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Identifying regulators of O-GlcNAcylation during injury 

Natasha Zachara1, Jen Groves1, Chenxu Guo1, Marissa Martinez1, Kamau Fahie1, Cathrine McKen1, Austin Maduka1, Robert 

O’Meally1, Robert Cole1  
1. Johns Hopkins University, Baltimore, MARYLAND, United States 

In the 30 years since the discovery of nucleocytoplasmic glycosylation, O-GlcNAc has been demonstrated to regulate protein function by 
modulating characteristics that include protein folding, localization, degradation, activity, post-translational modifications, and interactions. 
The cell coordinates these molecular events, on thousands of cellular proteins, in concert with environmental and physiological cues to 
fine-tune epigenetics, transcription, translation, signal transduction, the cell cycle, and metabolism. The cellular stress response is no 
exception: diverse forms of injury result in dynamic changes to the O-GlcNAc sub-proteome that promote survival. To date, the majority 
of studies have focused on identifying proteins and pathways regulated by O-GlcNAc that combat cytotoxicity. Currently, little is known 
about the regulation of the two enzymes that write and erase the O-GlcNAc-modification, the O-GlcNAc transferase (OGT) and the O-
GlcNAcase (OGA). To provide insight into the regulation of OGA, the enzyme that catalyzes the removal of O-GlcNAc, proximity biotin 
ligation (BioID) in combination with Stable Isoptope Labeling of Amino Acids in Cell Culture (SILAC) was used to define the basal and 
stress-induced interactome of OGA. This analysis revealed 90 interaction partners of OGA, many of which exhibited increased binding to 
OGA upon stress. The associations of OGA with fatty acid synthase, OGT, heat shock cognate 70 kDa protein (HSC70), filamin-A, and 
heat shock protein 27 (HSP27) were confirmed by co-immuno-precipitation. Furthermore, the pool of OGA bound to FAS demonstrated a 
substantial reduction in specific activity (~85%), suggesting that FAS is a novel protein inhibitor of OGA. Consistent with these 
observations, overexpression of FAS augmented O-GlcNAcylation of a subset of cellular proteins. Collectively, these data support a model 
in which protein interactors of OGA, such as FAS, regulate its local activity and thus lead to remodeling of the O-GlcNAc-sub proteome in 
a manner consistent with cell survival. 
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High-throughput phosphoproteomics: technologies and applications in systems biology 

Sean J Humphrey3, 1, 2, Ozge Karayel3, Babak Azimifar3, Charo Robles3, Jeff Liu3, Francesca Sacco3, Daniel J Fazakerley1, 2, 

Pengyi Yang2, Matthias Mann3, David E James1, 2  
1. School of Life and Environmental Sciences, The University of Sydney, Sydney, NSW, Australia 

2. Charles Perkins Centre, The University of Sydney, Sydney, NSW, Australia 

3. Department of Proteomics and Signal Transduction, Max Planck Institute of Biochemistry, Munich, Germany 

Mass spectrometry (MS)-based proteomics has been used to study global and dynamic cell signalling for over a decade and 
phosphoproteomics has become a burgeoning field in its own right. Developments over the last few years have steadily increased the 
scope of phosphoproteomics studies in molecular biology, but major challenges remain. Chief among these are practical limitations in 
scaling, performance and reproducibility. However, these limitations are now falling away, with the development of robust and reproducible 
workflows aimed at simplifying phosphoproteomics experiments. The ‘EasyPhos’ method now enables the rapid and accurate acquisition 
of large numbers of phosphoproteomes, facilitating the analysis of dynamic and in vivo signalling. Very recent developments to the 
workflow now ensure high performance in sample-limited conditions, while simultaneously reducing sample preparation time. For example, 
protein precipitation steps have been eliminated, reducing opportunities for sample loss and variability. Together with sensitivity-boosting 
optimisations this has yielded a 300% improvement in performance of the method under sample limited conditions. Collectively this now 
enables experiments from 200 μg of cell lysate for a depth of >10,000 quantified phosphopeptides in 1 h of MS measurement time. I have 
recently applied these technologies to wide ranging biological questions, including the investigation of GPCR Kappa Opioid signalling in 
both a time- and brain-region resolved manner, and unravelling the temporal complexity of stem cell differentiation. The Kappa Opioid 
study has provided the first systems-view of kappa opioid receptor (KOR) signalling in vivo, revealing new mechanisms of drug action. In 
mice treated with KOR agonists, we identified a novel mechanism to abolish the major known side effect of aversion while preserving 
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beneficial therapeutic analgesic and anticonvulsant effects. Excitingly, these and several other studies are collectively revealing 
unprecedented regulation of the phosphoproteome, emphasising the central role of post-translational regulation in proteome plasticity. 
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Trans-splicing of class I HLA bound peptides diversifies the immunopeptidome 

Pouya Faridi1, Chen Li1, Sri H. Ramarathinam1, Nicole A. Mifsud1, Rochelle Ayala1, Patricia T. Illing1, Jiangning Song1, Julian P. 

Vivian1, Jamie Rossjohn1, Nathan P. Croft1, Anthony W. Purcell1  
1. Infection and Immunity Program, Biomedicine Discovery Institute & Department of Biochemistry and Molecular Biology, Monash 
University, Melbourne, VIC, Australia 

Human leukocyte antigen class I (HLA-I) molecules sample the proteome following the degradation of intracellular proteins via the 
proteasome and other proteolytic mechanisms. These complexes of HLA-I and peptide (pHLA) are then recognized by T cells and the 
nature of the bound peptide ligand is the key driver of adaptive immunity. The diversity of these displayed peptides, the immunopeptidome, 
plays an essential role in maximizing T cell responses. Recently it has been reported that a large fraction of HLA-I peptides are derived 
from spliced non-contiguous sequences (fusion peptides), which are not templated linearly in the genome. In order to identify such 
peptides, several assumptions were used that restricted potential HLA-I ligands to being derived from the same antigen and between two 
sequences in close proximity (proximal cis-splicing). Here we develop a sophisticated data-driven workflow to demonstrate that fusion 
peptides are generated through distal and proximal cis-splicing as well as trans-splicing (where distinct proteins contribute peptide 
segments). In addition, we find that ligation occurs predominantly between two segments of similar length and describe a new category 
of peptides (termed polybrid) of unknown origin. Importantly, these fusion peptides display canonical binding sequence features, although 
on average they had lower predicted affinity for the restricting HLA-I alleles. These results highlight the complexity and diversity of HLA-I 
peptide display and broaden our understanding of potential targets of T cell immunity and have important implications for vaccine design 
and immunotherapy. 
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Quantitative N-Terminomics and Phosphoproteomics reveal distinct signalling networks governing 
regulated necrosis of neurons in excitotoxicity 

Heung-Chin Cheng1, Ashfaqul Hoque1, 2, Joe Ciccotosto1, Ching-Seng Ang1, Nicholas Williamson1, Syeda Sadia Ameen1, 

Dominic Ng3  
1. University of Melbourne, Parkville, VIC, Australia 

2. St. Vincent's Institute of Medical Research, Fitzroy, Vic, Australia 

3. School of Biomedical Sciences, University of Queensland, St Lucia, Queensland, Australia 

Excitotoxicity, initiated by over-stimulation of ionotropic glutamate receptors (iGluRs), is a major pathological process directing regulated 
necrosis of neurons in both acute and chronic neurological disorders. Upon over-stimulation, iGluRs allow massive influx of calcium ions 
into the affected neurons, leading to over-activation of two groups of neurotoxic calcium-dependent enzymes: (i) the cysteine proteases 
calpains, which catalyse limited proteolysis of specific neuronal proteins to modulate their functions and (ii) neuronal nitric oxide synthase 
(nNOS), which generates excessive NO to induce oxidative damages. The calpain-proteolysed proteins and the NO-induced oxidative 
damages in turn modulate the activities of proteases, protein kinases and phosphatases to perturb the expression and phosphorylation of 
specific neuronal proteins. Presumably, these perturbed proteins form signalling networks that direct neuronal necrosis. To define these 
signalling networks, we aim to identify the calpain substrates and the perturbed proteins in neurons undergoing excitotoxic cell death. 
Using the Terminal Amine Isotopic Labelling of Substrates (TAILS) proteomics method, we identified the exact sites of cleavage in ~300 
neuronal proteins proteolytically processed by calpains and other proteases activated in neurons undergoing necrotic death. Additionally, 
using the stable isotope dimethyl labelling method, we definitively identified ~1300 neuronal proteins and ~1000 phosphosites in neurons 
undergoing excitotoxic cell death. Among them, around 150 neuronal proteins exhibited dynamic changes in abundance and/or 
phosphorylation levels in response to glutamate over-stimulation. Bioinformatic analysis revealed that some of the calpain substrates and 
neuronal proteins exhibiting significant changes in phosphorylation levels form distinct signalling networks. Using biochemical approaches, 
we found that some components of the predicted signalling networks induce neuronal death by aberrant regulation of key protein kinases 
critical to neuronal survival. Taken together, our findings illustrate how results of quantitative proteomic analyses can form the conceptual 
framework for investigation to define the molecular mechanism governing regulated necrosis of neurons. 
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A Genetic Dissection Approach to Functional Glycomics 

Henrik Clausen1, Yoshiki Narimatsu1, Yen-His Chen1, Weihua Tian1, Hiren Joshi1, Katrine Schjoldager1, Zhang Yang1, Adnan 

Halim1, Eric Bennett1, Sergey Vakhrushev1  
1. Copenhagen Center for Glycomics, Depart. of Cellular and Molecular Medicine, Faculty of Health and Medical Sciences, University of 
Copenhagen, Copenhagen, Denmark 

Glycosylation is one of the most abundant and diverse posttranslational modifications of proteins, but arguably also one of the most difficult 
to study with respect to occurrence, structure, and biological functions. Heterogeneity in occupancy and structures of glycans on proteins 
is the major obstacle for analytic strategies, and this is also the major obstacle for exploiting biological functions of glycans in 
biotechnology. We have therefore taken genetic deconstruction & reconstruction approaches to dissect the glycosylation and modification 
processes of proteins and proteoglycans. We use rational combinatorial knockout/in of relevant genes with precise gene editing tools 
(DNA nuclease “scissors” ZFNs and CRISPR/Cas9) to simplify1, dissect2, and design3 glycosylation more or less at will. The strategy has 
led to increased knowledge of different glycoproteomes as well as discovery of new types of protein glycosylation4, 5. Genetic dissection 
of glycosylation in isogenic cells enables exploration of biological functions of specific glycosylation features, and the generated libraries 
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of cells may be used to develop cell-based glycan arrays for interrogation of interactions with glycans. We will present illustrative examples 
of the power of gene editing in the glycosylation field that is rapidly turning into “Lego-Toying”. 

1. Steentoft, C. et al. Mining the O-glycoproteome using zinc-finger nuclease-glycoengineered SimpleCell lines. Nature 
Methods 8, 977-982 (2011). 

2. Schjoldager, K.T. et al. Deconstruction of O-glycosylation-GalNAc-T isoforms direct distinct subsets of the O-
glycoproteome. EMBO Rep 16, 1713-1722 (2015). 

3. Yang, Z. et al. Engineered CHO cells for production of diverse, homogeneous glycoproteins. Nature Biotech 33, 842-844 
(2015). 

4. Halim, A. et al. Discovery of a nucleocytoplasmic O-mannose glycoproteome in yeast. Proc Natl Acad Sci USA 112, 15648-
15653 (2015). 

5. Larsen, I.S.B. et al. Discovery of an O-mannosylation pathway selectively serving cadherins and protocadherins. Proc Natl 
Acad Sci USA 114, 11163-11168 (2017). 
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From genome to glycome: Automated analytical workflows to align glycomics with other data to gain 
insight into complex biological systems 

Pauline Rudd1, 2, Mark Hilliard2, Roisin O’Flaherty2, Radka Saldova2  
1. Bioprocessing Technology Institute, AStar, Singapore 

2. National Institute for BioProcessing Research and Training, Dublin, Ireland 

Glycosylation is a key post-translation modification for most secreted and cell surface proteins as well as many biological drugs that are 
designed to modify the immune system and inflammatory pathways. Monoclonal antibodies are amongst the available drugs to address 
major medical challenges including cancer and autoimmunity, transplantation and the use of stem cells. Major improvements in 
separations technologies that focus on intact glycoproteins, glycopeptides and released glycans have been driven by the needs of the 
pharmaceutical industry to manufacture safe and efficacious biological drugs as well as new opportunities that are opening up in basic 
research. Detailed structural analysis and accurate quantitation are vital for the analysis of the glycans attached to biopharmaceuticals at 
all stages of production from understanding the roles for the glycans through clonal selection and production, downstream processing and 
QC. In basic research the relevance of glycosylation to understanding the complexity of the systems biology of disease is now widely 
recognised. Linking the glycome of serum or individual glycoproteins proteins directly to genetics, epigenetics, transcription, metabolomics 
and proteomics is now feasible. Precision/personalised medicine, including mapping changing glycosylation of disease related 
glycoproteins, is now recognised for its importance in clinical decision points, such as determining which patients will benefit for particular 
treatments. 
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Identification of the plant Golgi localized UDP-GlcNAc transporter and its role in endomembrane lipid 
and protein glycosylation 

Joshua Heazlewood1, Carsten Rautengarten1, Wei Zeng1, Tony Bacic1, Ute Roessner1, Staffan Persson1, Berit Ebert1  
1. The University of Melbourne, Melbourne, VIC, Australia 

Glycosylation reactions require activated glycosyl donors in the form of nucleotide sugars to drive processes such as post-translational 
modifications and polysaccharide biosynthesis. Many of these reactions often occur in the endomembrane using cytosolic-derived 
nucleotide sugars, which are actively transported into the lumen by nucleotide sugar transporters (NSTs). We recently identif ied a plant 
UDP-GlcNAc transporter responsible for the delivery of substrate for the maturation of N-glycans and sphingolipids within the 
endomembrane. To determine the biochemical phenotype of the UDP-GlcNAc transporter loss-of-function mutants, we have applied both 
proteomic and metabolomic approaches. Initially we developed a reliable N-glycopeptide enrichment and mass spectrometry-based 
analytical workflow to detect, identify and quantify N-glycopeptides. Next, we applied lipidomic approaches to profile sphingolipids from 
loss-of-function mutants. Analysis of omic data indicated that that N-glycopeptides containing complex N-glycans (e.g. GlcNAc) only 
comprise about 5% of the N-glycopeptide population in mutant lines. In contrast, N-glycans from wild-type plants are comprised of around 
35% complex-type N-glycans i.e. those containing GlcNAc. While sphingolipid analysis indicated that GlcNAc containing lipids comprised 
less than 10% of that observed in wild type plants. Our findings indicate that the reference plant Arabidopsis contains a single UDP-
GlcNAc transporter responsible for the maturation of complex N-glycans and sphingolipids in the Golgi lumen. The work also highlights 
the detailed insight and resolution that can be achieved using modern omic approaches. 
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Detailed glycomics and glycoenzyme transcriptomics of amyotrophic lateral sclerosis blood-derived 
monocytes 

Hannes Hinneburg1, Rebeca Sakuma1, Ayad Anwer1, Weihua Zhao2, Stanley H. Appel2, Nicolle Packer1, Dominic Rowe3, Morten 

Thaysen-Andersen1  
1. Macquarie University, NSW, Australia 

2. Department of Neurology, Houston Methodist Neurological Institute, Houston, Texas, USA 

3. Faculty of Medicine and Health Sciences, Macquarie University, Sydney, NSW, Australia 

Brain tissue-resident macrophage-like cells, microglia, are innate immune cells of the brain. Monocyte-derived macrophages (MDM) from 
peripheral blood are known to benefit the resolution of local brain inflammation involving hyper-activated microglia in neurodegenerative 
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diseases including amyotrophic lateral sclerosis (ALS). Altered protein glycosylation is known to contribute to or arise from many immune-
related diseases, but it still remains unknown if aberrant glycosylation features of monocytes and MDMs are associated with ALS. Herein 
we explore these important immune aspects of ALS. We obtained detailed N- and O-glycan profiles of extracted proteins of peripheral 
pan-CD14+ monocytes and corresponding MDMs from a cohort of ALS patients and healthy individuals using porous graphitised carbon 
liquid chromatography ion trap tandem mass spectrometry. Glycan isomer characterisation and determination of their relative abundances 
were determined and statistically compared between ALS and healthy individuals. Gene expression levels of enzymes relevant for N- 
and O-glycosylation were obtained using RNA sequencing to assess any regulation of the glycosylation machinery of ALS monocytes. 
More than 100 glycans were characterised from the investigated monocytes and MDMs. The N-glycan structures were mainly of the 
diantennary, complex type carrying various glyco-epitopes such as a2,3-/a2,6-linked neuraminic acids and core and Lewis-type 
fucosylation. Furthermore, high mannosylation was also an abundant monocytic feature. Only minor qualitative and quantitative 
differences were detected between the glycan profiles of monocytes derived from ALS patients and healthy individuals, which were 
supported by relatively constant mRNA expression of the biosynthetic N- and O-glycosylation enzymes between these two patient groups. 

This is the first study to explore the exact glycosylation signatures in the peripheral immune cells central to ALS. Our findings are part of 
our aim to advance the understanding of the cellular features and disease mechanisms underpinning ALS and associated 
neurodegenerative diseases. 
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SWATH analysis of human plasma glycopeptides without predefined glycan compositional 
knowledge 

Chi-Hung Lin1, 2, 3, Christoph Krisp1, 2, Nicolle H Packer1, 3, Mark P Molloy1, 2  
1. Department of Chemistry and Biomolecular Sciences, Macquarie University, Sydney, NSW, Australia 

2. Australian Proteome Analysis Facility, Macquarie University, Sydney, NSW, Australia 

3. Institute for Glycomics, Griffith University, Southport, QLD, Australia 

Glycoproteomics investigates glycan moieties in a site specific manner to reveal the functional roles of protein glycosylation. Identification 
of glycopeptides from data-dependent acquisition (DDA) relies on high quality MS/MS spectra of glycopeptide precursors and often 
requires manual validation to ensure confident assignments.To explore alternative acquisition strategies, we investigated the utilities of 
pseudo-MRM using MRM_HR and data independent acquisitions using SWATH for glycopeptide analysis. These approaches allow data 
acquisition over the full MS/MS scan range allowing data re-analysis post-acquisition, without data re-acquisition. The advantage of MRM-
HR over DDA for N-glycopeptide detection was demonstrated from targeted analysis of bovine fetuin where all three N-glycosylation sites 
were detected, which was not the case with DDA. To overcome the duty cycle limitation of MRM-HR acquisition needed for analysis of 
complex samples such as plasma we trialed DIA. This allowed development of a targeted DIA method to identify N-glycopeptides without 
pre-defined knowledge of the glycan composition, thus providing the potential to identify N-glycopeptides with unexpected structures. This 
workflow was demonstrated by detection of 59 N-glycosylation sites from 41 glycoproteins from a HILIC enriched human plasma tryptic 
digest. 21 glycoforms of IgG1 glycopeptides were identified including two truncated structures that are rarely reported. 
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An Integrated ‘Omics’ Approach toward Understanding the Role of Aberrant Lipid Metabolism in 
Colon Cancer 

Gavin E Reid1  
1. University of Melbourne, Parkville, VIC, Australia 

Lipids play important physiological roles in the regulation of cellular homeostasis, including as structural and functional components of 
cellular membranes, for energy storage, and as intra- and intercellular signaling molecules. Emerging data indicate profound dysregulation 
of cellular lipid metabolism and signaling in colorectal cancer, and there is an increasing recognition of their contributions to malignancy 
and metastatic progression. However, a detailed survey of the global ‘lipidomic hallmarks’ of colon cancer, and comprehensive structural 
characterization of the multitude of isomeric lipid species that may be functionally involved in regulating the interconnected networks and 
causal relationships between gene, transcript, protein and lipid species on cellular phenotype, is currently lacking. Furthermore, the clinical 
potential of colon cancer associated lipidomes as diagnostic or prognostic biomarkers of the disease, or as targets of therapeutic 
intervention, remain largely unknown. Here, to address these needs, I will describe results from our recent studies aimed at the 
development of mass spectrometry based workflows for comprehensive lipidome analysis, including the characterization of isomeric 
unsaturated lipids differing only in the locations of their C=C double bonds, and quantification of differences in their abundance between 
patient matched tumor and normal tissue samples and within a series of molecularly-annotated colon cancer cell lines. The power of 
integrating transcriptomic, proteomic and lipidomic datasets will also be described for interpreting the functional consequences of these 
differences in global lipidome inventories, and to determine whether variations in lipidome profiles explain part of the clinical heterogeneity 
of the disease and constitute a distinct, or complementary, taxonomy relative to currently used genomic and transcriptomic classifications. 
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Understanding how proteome foldedness changes under proteostasis stress 

Dezerae Cox1, 2, Yuning Hong1, 3, Gavin Reid1, 4, Danny Hatters1, 2  
1. Bio21 Institute, University of Melbourne, Melbourne, VIC, Australia 

2. Department of Biochemistry and Molecular Biology, The University of Melbourne, Melbourne, VIC, Australia 

3. Department of Chemistry and Physics, La Trobe Institute for Molecular Science, Melbourne, VIC, Australia 

4. School of Chemistry, The University of Melbourne, Melbourne, VIC, Australia 
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Cells have an extensive quality control network responsible for maintaining proteostasis.  This network regulates protein synthesis, folding 
and transport. After decades of dedicated examination, the folding and stability characteristics of many individual proteins are well 
understood in vitro. However, understanding the kinetic process of protein folding in cells remains a grand challenge, whereby much of 
the proteome folds through discrete steps at different quality control checkpoints.  We have recently developed a fluorogenic thiol-binding 
dye (TPE-MI) that can capture a snapshot of the balance of unfolded protein relative to folded states in intact live cells (Chen et al. 2017, 
Nat. Comm.). This approach does not require any expression of specific protein reporters, and has the potential to offer single-protein 
kinetic folding information for endogenous proteins at a proteome-wide scale. Here, we describe the application of this probe to determine 
proteome foldedness in cells following a variety of stressors. This knowledge will contribute to our understanding of disorders characterised 
by proteostasis imbalance, and will assist in targeting those proteins most prone to misfolding under stress conditions. 
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Integrated proteomics and lipidomics profiling of plasma cells in multiple myeloma patients: A pilot 
study 

Ahmed Mohamed2, 1, Joel Collins5, 3, 4, Hui Jiang2, Jeffrey Molendijk2, 1, Thomas Stoll2, 1, Kate Markey1, 6, 5, Michelle M Hill2, 1  
1. QIMR Berghofer Medical Research Institute, Herston, QLD, Australia 

2. The University of Queensland Diamantina Institute, Woolloongabba, QLD, Australia 

3. Toowoomba Hospital, Cancer Care Services, Toowoomba , QLD, Australia 

4. University of Queensland, School of Medicine, St Lucia, QLD, Australia 

5. Princess Alexandra Hospital, Cancer Care Services, Woolloongabba, QLD, Australia 

6. The Royal Brisbane and Women’s Hospital Haematology and BMT Unit, Herston, QLD, Australia 

Multiple myeloma (MM) is the second-most common haematological malignancy and is characterised by the clonal expansion of abnormal 
plasma cells within the bone marrow, as well as the production of aberrant monoclonal immunoglobulin. Though durable remission is 
possible, MM has traditionally been considered incurable, with relapse occurring in almost all patients. Currently, prognosis is determined 
using a score derived from serum markers (lactate dehydrogenase, beta-2-microglobulin and albumin), as well as cytogenetic 
abnormalities in the plasma cell clone.  With  7 new treatment agents being approved by the FDA since 2012, novel prognostic tools are 
needed to guide therapy for individual patients. In this pilot study, we developed a multi-omics approach to investigate molecular 
differences among different risk groups as well as between relapse and newly diagnosed patients.  Plasma cells were isolated using 
CD138 microbeads from patient bone marrow aspirate samples and then subjected to proteomics and lipidomics profiling. Interestingly, 
while both proteomics and lipidomics results were able to separate relapse from non-relapse patients, the molecular profiles of plasma 
cells were virtually indistinguishable among traditional prognostic risk groups. A down-regulation trend was observed in relapse compared 
to non-relapse patients in both proteomics and lipidomics profiles. Out of ~4300 identified proteins 172 were down-regulated while 22 
were up-regulated. Untargeted lipidomics showed similar pattern with 187 features down-regulated and 94 up-regulated. Lipid set 
enrichment on targeted lipidomics indicated significant down-regulation of phosphocholines. Proteomics pathway enrichment revealed 
significant down-regulation of sphingolipid de novo biosynthesis in relapsed plasma cells, and up-regulation of TCR and NF-kB signalling. 
This pilot study supports the feasibility and utility of a full multi-omics study in plasma cells to further understand the systems changes in 
relapsed MM, with a goal of developing biomarkers for detecting and predicting relapse, guiding the therapeutic use of currently available 
treatments, as well as new therapy development. 
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Metabolomics-based investigation of the mechanism of action of novel bis-triazine antimalarials 
reveals perturbation of arginine methylation 

Katherine M Ellis1, Stuart A Ralph2, Jonathan B Baell1, Darren J Creek1  
1. Monash University, Parkville, VIC, Australia 

2. Department of Biochemistry and Molecular Biology, University of Melbourne, Parkville, VIC, Australia 

Malaria is a major global health burden, responsible for over 200 million cases annually, and new antimalarial medicines are urgently 
needed to treat this potentially-fatal parasitic infection. The malaria parasite, Plasmodium falciparum, has developed resistance to all 
currently-approved antimalarials, which underscores the critical need to discover new drugs with novel mechanisms of action. The bis-
triazines represent a novel class of antimalarial compounds that were identified in a high-throughput phenotypic screen and further 
optimised to exhibit potent antimalarial activity. Importantly, these compounds are based on a novel chemical scaffold, but the mechanism 
of action of is unknown, which limits further development of this series. The aim of this study was to reveal the mechanism of action of 
bis-triazine antimalarials. An untargeted metabolomics approach using high resolution accurate mass LC-MS was implemented to reveal 
the impact of bis-triazine treatment on the cellular biochemistry of P. falciparum. Incubation of P. falciparum-infected red blood cells with 
a potent bis-triazine induced a unique metabolic profile that differed from other known antimalarials. A dose-dependent accumulation of 
dimethyl-arginine was the most significant unique metabolic perturbation observed in treated cells. Levels of related metabolites, including 
monomethylated arginine and lysine, were also increased following compound exposure. Stable-isotope tracing and proteomic studies 
confirmed the perturbation of methylation pathways, and fluorescent labelling of bis-triazine analogues using click chemistry revealed 
localisation in the parasite nucleus. Overall, this work reveals a novel mechanism of action for the bis-triazine antimalarials, leading to 
aberrant protein methylation within the parasite. 
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Application of quantitative proteomics to' leaky-gut' and intestinal barrier dysfunction - shifting 
landscapes in the understanding of IBD pathophysiology 

Valerie Wasinger2, 1, Rupert Leong3, Yunki Yau4  
1. School of Medical Sciences, The University of NSW, Sydney, NSW, Australia 

2. Mark Wainwright Analytical Centre, The University of NSW, Sydney, NSW, Australia 

3. Endoscopy, Concord Hospital, Concord, NSW, Australia 

4. Mark Wainwright Analytical Centre, The University of NSW, Kensington, NSW, Australia 

The aetiology and cure for inflammatory Bowel Disease (IBD) are uncertain. Measures reflectingto disease activity, permeability, and 
Inflammatory state are available but are limited in their ability to predict or measure ‘clinical remission’ - a newly accepted gold-standard 
for treatment of this condition. Scientists and clinicians are embracing the concept of intestinal epithelial barrier integrity and its role in the 
pathogenesis and natural history of IBD. Peptide biomarkers from the low-mass-plasma proteomes have been identified as significant 
players in the diagnosis of IBD, the differentiation of active disease and remission, and remission and healthy individuals. These markers 
have been quantitated using label-free and absolute MRM techniques. Binding partner studies show a novel relationship to endocytic 
signaling, lipid metabolism and actin nucleation; and additionally correlate to the ‘tissue integrity’ of leaky-gut’ IBD patients. 

Modulated proteins in patients with ongoing intestinal damage may be able to predict for relapse and the need to escalate treatment. 
Markers which can be translated into treatment management able to measure repair of leak, restitution and epithelial cell healing are 
being sought to manage IBD.  

1. Wasinger VC, Yau Y, Duo X, Zeng M, Campbell B, Shin S, Luber R, Redmond D, Leong RW. 2016. Mol. Cell. Prot. 15,1: 256-265. 
2. Yau, Y.Y., Duo, X., Leong, R,W., Wasinger, V.C. 2015. Mol. Cell. Prot. 14,2:441-454. 
3. Chang, J., Leong, R.W., Wasinger, V., Ip, M., Yang, M., Giang Phan, T. 2017. Gastroenterology. S0016-5085,17:35731. 
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Exosomes and implantation - new insights into endometrial-embryo interaction 

David Greening1, Lois Salamonsen2, Jemma Evans2, Richard Simpson1, Hong Nguyen3  
1. La Trobe Institute for Molecular Science, Melbourne, Australia, VIC, Australia 

2. Centre for Reproductive Health, Hudson Institute of Medical Research, Melbourne, VIC, Australia 

3. Department of Surgery, The University of Melbourne, Melbourne, Vic 

Communication between a developing embryo and hormonally-primed endometrium is essential to achieve implantation and establish 
pregnancy. Importantly, the point-of-first-contact between the embryo and the maternal-endometrium occurs at the endometrial luminal 
epithelium. We highlight for the first time a unique insight into the developmental biology of embryo implantation – investigating cellular 
and secreted changes important for receptivity and implantation, and the contribution of exosomes in regulating this microenvironment. 
Utilising a combination of cell models, targeted physiologically relevant treatments, and quantitative proteomics, we demonstrate 
endometrial epithelial cellular and secreted protein changes in response to ovarian steroid hormones that drive development of the 
endometrium to become ‘receptive’ to an embryo,  and to the blastocyst-derived hormone, human chorionic gonadotrophin, which 
enhances endometrial changes essential for receptivity and implantation. We demonstrate that exosomes (40-150nm nanovesicles) 
released from endometrial epithelial cells are an important component of these interactions during receptivity and implantation. Utilizing 
proteomic profiling we defined the protein constituents of purified endometrial epithelial-derived exosomes influenced by menstrual cycle 
hormones estrogen and progesterone, revealing significant reprogramming associated with cell adhesion, migration, invasion, and 
extracellular matrix remodeling. In addition to hormonally-treated endometrial cell/secreted and exosomal proteins changes, all findings 
were validated in human primary uterine epithelial cell-derived material (cells/secretome/exosomes). Functionally, exosomes were 
internalized by human trophoblast cells and enhanced their adhesive capacity; a response mediated partially through active focal adhesion 
kinase signaling. Together, our results illustrate the dynamic intracellular and secreted protein changes in the endometrium and responses 
to the pre-implantation embryo, and an active contribution of exosomes to regulating this environment, that together provide key insights 
into mechanisms of change associated with human implantation and establishment of pregnancy. 
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Multiplex targeted proteomics assay for single-shot flavivirus diagnosis 

Jayantha Gunaratne1, Sheena Wee1, Asfa Alli Shaik 1, Hannah LF Swa1, Relus Kek2, Wei P Tien2, Lee-Ching Ng2, 

Hapuarachchige C Hapuarachchi2  
1. Institute of Molecular & Cell Biology, Singapore, SINGAPORE 

2. Environmental Health Institute, National Environment Agency Singapore , Singapore 
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Proteomic profiling of predictive biomarkers for hypoxia-activated prodrugs in head & neck 
squamous cell carcinomas 

Yongchuan Gu1, Umaiyaall Shanmugaraajah1, Frederik Pruijn1, Bill Wilson1  
1. University of Auckland, Grafton, AUCKLAND, New Zealand 

Hypoxia is a ubiquitous feature of many tumours contributing to disease progression and treatment resistance, and therefore represents 
a well-validated physiological target for cancer therapy. Several hypoxia-activated prodrugs have been developed at the University of 
Auckland. However, further clinical development requires identifying tumours that are hypoxic, express prodrug-activating reductases, 
and are intrinsically sensitive to the activated drug. Profiling of gene expression typically uses RNA-based methods, but most phenotypes 
are more directly linked to the protein expression. Here we employed a targeted proteomics strategy to develop an assay for candidate 
prodrug-activating reductases and endogenous markers of hypoxia with a group of housekeeping proteins for nomalisation. By employing 
stable isotope-labelled peptide standards we performed absolute quantitation of the proteotypic peptides in head and neck squamous cell 
carcinomas (HNSCC) cell lines and xenografts. The results showed variable reductase expression across a HNSCC panel and 
corresponding mouse xenografts, with CYB5R3 and NQO1 exhibiting high expression, and POR, AKR1C3, TXNRD1 and FDXR in an 
intermediate range. T This is consistent with the observation that CYB5R3, NQO1 and TXNRD1 transcripts are amongst the most 
abundant mRNAs encoding prodrug-activating reductases across two HNSCC clinical cohorts. Seven detectable endogenous hypoxia 
markers, which have been clinically validated at the mRNA level as hypoxia classifiers in HNSCC, showed protein upregulation under 
chronic hypoxia in cell culture. In conclusion, the multiplexed assay is suitable for assessing absolute levels of reductase expression in 
cell lines and tumours, and there is promising potential to integrate additional biomarkers for hypoxia and genes that determine intrinsic 
sensitivity in the future to build powerful predictive biomarkers assay capacity to support drug development and clinical application. 
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Development of a high resolution LC-IM-MS platform for comprehensive structural analysis of 
glycosphingolipid head groups and its application in breast cancer glycobiology 

Katherine Wongtrakul-Kish1, Ian Walsh1, Han Wang2, Lyn Chiin Sim1, Noor Hayati Bte Kamari 1, Amelia Mak1, Brian Liau1, 

Pauline M Rudd1, 3, Terry Nguyen-Khuong1  
1. Agency for Science, Technology and Research, Singapore, NOT IN US 

2. Waters Pacific Pte Ltd, Singapore 

3. Glycosciences group, The National Institute for Bioprocessing Research and Training, Dublin, Ireland 

Glycosphingolipids (GSLs) are amphipathic lipid molecules comprised of a hydrophobic lipid tail and hydrophilic glycan head group. GSLs 
expressed on cell membranes can alter in response to external stimuli and disease, making them potential markers and/or targets for 
cellular disease states. Analytical challenges associated with GSL glycan head groups arise from a high degree of compositional similarity. 
Structural differences in linkage, branching and anomericity must be distinguished from each other, with the added complexity of the 
presence of isobaric isomers. Analysis using hydrophilic interaction high performance liquid chromatography (HILIC-HPLC) is one of the 
most common methods for the analysis of released and fluorescently labelled glycans, and provides relative quantitation based on 
fluorescence detection. The co-elution of structures however can also create ambiguity in structural assignment. The use of ion mobility 
spectrometry (IMS) as an additional level of separation, based on molecular shape and recorded as collision cross section (CCS), can aid 
characterisation of isomeric structures. In the work here, we present a workflow for the analysis of procainamide-labelled GSL glycans 
using HILIC-UPLC-FLR with IMS-MS/MS using a Waters ACQUITY UPLC H-Class and Synapt G2-S. We have created an experimental 
reference database of GSL glycan standards containing glucose unit (GU), m/z, CCS values and MS/MS spectral profiles for each glycan 
in all observed ion states. The use of these different attributes in matching experimental data for glycan identification was assessed using 
in-house developed software. This database was employed in the analysis of genotypically different breast cancer cell lines, in order to 
identify glycan changes and potential therapeutic targets. Overall, this technology offers a sensitive and robust way of characterising and 
quantifying glycans which can be applied to the discovery of glycan markers in a range of clinical settings. 
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Improving the MALDI fragmentation pattern of complex and intact disulphide bonds with aniline 

Evelyne Maes1, Jolon M Dyer1, 2, 3, 4, Santanu Deb-Choudhury1, Stefan Clerens1, 2  
1. AgResearch Limited, Lincoln, New Zealand 

2. Biomolecular Interaction Centre, University of Canterbury, Christchurch, New Zealand 

3. Riddet Institute, Massey University, Palmerston North, New Zealand 

4. Wine, Food & Molecular Biosciences, Lincoln University, Lincoln, Christchurch, New Zealand 

Characterization of peptides containing intact disulphide bonds (DSB) via mass spectrometry is challenging. DSB are key post-
translational modifications in proteins and highly important in the overall stabilization of protein structure. Mapping these DSB and 
determining the cysteine residue pairing delivers crucial information in protein characterization. Although applications to decipher DSB 
are not limited to antibodies (biologicals), they may be the major driver in pushing the field forward, as mapping of disulphide patterns in 
antibodies is crucial to determine the structural characteristics of the protein therapeutics. While most electrospray (ESI)-based 
applications mostly provide large-scale automated analysis, matrix-assisted laser desorption/ionization time-of-flight (MALDI-TOF) is 
applied to quickly check the cross-link presence. Our study demonstrates that the addition of aniline to alpha-cyano-4-hydroxycinnamic 
acid as matrix allows a more efficient detection and fragmentation of peptides containing DSB in non-reduced proteins. We report how 
incorporating aniline in a common MALDI matrix, alpha-cyano-4-hydroxycinnamic acid, improves both DSB detection in MS as well as 
DSB peptide fragmentation behaviour by MALDI-TOF-TOF compared to other additives and matrices. This improved disulphide 
assignment will be a significant new tool for when a simple screening to confirm the DSB existence is required. 
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Creating a 3D-LC/MS method for proteomics by introducing displacement mode chromatography as 
an application for spectral library extension 

Pascal Steffen2, 1, Mark Molloy2, Hartmut Schlüter1  
1. University Medical Centre Hamburg-Eppendorf, Hamburg, Germany 

2. Australian Proteome Analysis Facility, Macquarie University, NSW, Australia 

Displacement chromatography has been used as a preparative technique to enrich proteins [1], but it has not been explored extensively 
for proteomic applications. The method works by highest affinity binders being retained at the top of the column, while lower affinity 
peptides are pushed further down. After applying the displacer molecule which has a higher affinity than any peptide in the sample, these 
zones are pushed further down the column forming a displacement train. The eluting peptides show a rectangular chromatographic profile 
of high purity. Displacement on an SCX column has the advantage over gradient elution that no salt is required but rather a suitable 
displacer is used, providing complementarity with online LC-MS analysis.  In this work we explored the use of online displacement 
chromatography to augment standard 2D-LC workflows of peptide separation, thereby establishing a 3D-LC method for proteomics. We 
used a simple LC setup of two valves to place the SCX column in front of the analytical reverse-phase column. A pool of two prostate 
cancer cell lines was separated using offline high pH reversed-phase chromatography to generate 13 fractions. Each of these fractions 
was loaded onto the SCX-Trap column. One displacement step was used to separate the doubly and triply charged peptides, to recover 
the column an ammonium acetate step was used which recovered the higher charged peptides. This approach was compared to the 
standard 2D method. Using our 2D-LC workflow we identified 2335 proteins consisting of 14029 peptides of which 317 were found to be 
acetylated on N-terminus. In our 3D-LC approach we identified 3137 proteins (+34%) consisting of 23528 peptides (+68%) of which 613 
(+93%) were acetylated on N-terminus. These results show that employing a 3D separation we identified significantly more peptides which 
leads to a more comprehensive spectral library for enhancing label free MS quantitation. 

1. R. Freitag, J. Breier, Displacement chromatography in biotechnological downstream processing, Journal of Chromatography A, 691 
(1995) 101-112 
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High Resolution - Mass Spectrometry Cellular Thermal Shift Assay (HR-MS-CETSA)- post-
translational modifications impact on thermal protein stability 

Lingyun Dai1, Tianyun Zhao1, Liyan Chen1, Yanting Lim1, Chris Soon Heng Tan2, Nayana Prabhu1, Par Nordlund1, 3, 2, Radoslaw 

Sobota2  
1. School of Biological Sciences, Nanyang Technological University, Singapore 

2. Institute of Molecular and Cell Biology (IMCB), Agency for Science, Technology and Research (A-STAR), Singapore 

3. Department of Oncology-Pathology , Karolinska Institutet, Stockholm, Sweden 

Observation of the proteins thermal stability towards increasing temperature forms the foundation for methods that explore thermally 
induced protein unfolding. Heat treatment induced protein unfolding and aggregation can be graphically presented as a sigmoidal melting 
curve which allows estimation of melting temperatures (Tm). It was shown that ligand engagement changes the functional state of the 
protein and induces thermal shift (Tm). This is the principle of thermal shift assays (TSA) and recent extension of this method - Cellular 
Thermal Shift Assay (CETSA). CETSA principle takes into account the fact that biophysical thermal stability (thermal induced unfolding) 
of individual proteins can be monitored and quantified in lysates/intact cells/tissue samples. MS based CETSA tackles thermal shifts in 
whole proteome using quantitative mass spectrometry. To further extend CETSA application in drug target deconvolution, here we 
proposed high resolution (HR) MS-CETSA to increase a target specificity. Accordingly, we investigated further impact of post-translational 
modifications on the protein stability.  Following the data analysis, we were able to detect in the sample with limited input more than 5000 
distinct phosphorylation residues in the single experiment. It corresponds to more than 5000 unique melting profiles and or ITDR 
(isothermal dose responses). We have confirmed our hypothesis that phosphorylated proteins exhibit different stability towards increasing 
temperature. Overall the data points towards destabilizing effect of the phosphorylation, although detailed mechanism has to be further 
determined. Furthermore, presented method could help to identify functional phosphorylation sites in the protein which occupancy would 
be reflected in protein stability. The Cellular PTM resolved MS-CETSA has potential to add a very valuable dimension to current pre-
clinical and clinical drug development defining drug target engagement and off target effects in relevant cell and tissue systems. 
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Discovery DIA: All Ion fragmentation on the timsTOF Pro 

Daryl Wilding-McBride1, Giuseppe Infusini1, Markus Lubec2, Oliver Raether2, Andrew Webb1  
1. The Walter & Eliza Hall Institute of Medical Research and Department of Medical Biology, University of Melbourne, Melbourne, VIC, 
Australia 

2. Bruker Daltonics, Bremen, Germany 

Data Independent Acquisition (DIA) strategies, where all peptides are systematically fragmented using mass-isolation windows, are being 
rapidly adopted for quantitative proteomics. These approaches provide robust quantitative data, but are generally at the expense of 
discovering new peptides from samples being analysed. While a few DIA approaches also acquire MS1 information, all of these 
approaches are fundamentally limited by current MS technology, resulting in slow cycle times and reduced duty cycle. In particular, with 
improvements in chromatography (producing <4 sec FWHM peaks) now providing significant gains in sensitivity and peak capacity, current 
DIA sampling rates (~2.5 – 3.5 sec) are too slow for reliable and accurate quantitation. Furthermore, the use of narrow isolation windows 
(4 - 9m/z windows) restricts the duty cycle to a small fraction of the total ion current. The recently developed trapped ion mobility 
spectrometry (TIMS) from Bruker adds an innovative dimension to quadrupole time-of-flight (QTOF). The second generation dual TIMS 
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analyser in the timsTOF Pro has advantages over other IMS-QTOF configurations, where ions are released dependent on their mobility 
from the second section of the TIMS analyser, while the further incoming ions can be accumulated in parallel in the first part of the TIMS 
analyser. This parallel accumulation theoretically allows duty cycles of up to 100% to be achieved, with no ion loss. Additionally, the MS1 
mobility is encoded in the MS2 data, facilitating mobility correlated extraction of MS1 and MS2 features, generating spectra that can be 
identified with conventional database search algorithms. Overall, this approach provides a comprehensive unbiased acquisition of samples 
at or near 100% duty cycle, but without the need for a spectral library. 
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The RNA binding proteome in time and space 

Kathryn Lilley1  
1. Department of Biochemistry, University of Cambridge, Cambridge, United Kingdom 

In the majority of cells, mRNA species are spatially located and translated in a highly controlled manner involving the interaction of cis- 
and trans- acting factors with RNA-binding proteins (RBPs) (Harvey, WIRE RNA, 2018).  Aberrant translation of proteins in the wrong 
subcellular location can give rise to multiple disease states such as Spinal Muscular Dystrophy, Fragile X, and autism. We have developed 
a suite of methods, based around LOPIT (localization of organelle proteins using isotope tagging), to determine the three dimensional 
organisation of the proteome in eukaryote cells with high resolution (Mulvey, Nature Protocols (2017)). We have applied these methods 
to many different biological systems, including mapping protein relocalization upon perturbation. Intriguingly, we consistently observe that 
up to half the proteome cannot be discretely assigned to a single localisation. This observation has been recently supported by comparing 
two very different approaches to map proteins to their subcellular niches (Thul, Science (2017)). To gain insight into the relationship 
between the steady state location of the translatome and its control though RBP interaction, we have built upon the above methods to 
create a highly efficient capture method, OOPS (orthogonal organic phase separation) which enriches UV crosslinked RNA and protein. 
This method samples interface between aqueous and organic solutions to enrich RBPs in a manner which is compatible with downstream 
proteomics and RNA sequencing. OOPS is able to recover all the protein bound (PBR) and free RNA in an unbiased way, and from the 
same sample, all the crosslinked RBP and free proteins. We have applied this method to multiple biological systems identifying the majority 
of previously identified RBPs but also, novel groups of RBPs. Sequencing of the PBR indicates that essentially all long RNAs in the cell 
are bound by proteins, enabling the identification of protein binding sites of the full transcriptome via read coverage. We have also adapted 
the LOPIT method to be compatible with capturing the spatial location of RBP and PBRs to create spatial maps. These methods will be 
reviewed and the implications of spatial translation on cellular mechanisms reviewed. 
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Global mapping of Salmonella-host protein-protein interactions 

Joel Selkrig1, Philipp Walch1, Keith Fernandez1, Mandy Rettel1, Frank Stein1, Mikhail Savitski1, Athanasios Typas1  
1. EMBL, Heidelberg, Germany 

To ensure survival and proliferation inside a host, bacterial pathogens inject a cocktail of toxic effector proteins directly into the host cell 
cytosol. Once injected, these effectors modify a broad range of host target proteins to facilitate pathogen survival. The intracellular 
pathogen Salmonella Typhimurium (STm) injects ~30 different effector proteins into host cells, however, knowledge of their targets is 
sparse. To systematically resolve the molecular interface between STm and the mammalian host during active infection, we infected 
macrophages with a library of STm strains expressing affinity tagged effector proteins from the endogenous chromosomal locus, followed 
by large scale Affinity-Purification and quantitative Mass-Spectrometry. In addition to validating several previously described protein-
protein interactions, we uncovered a plethora of novel effector-host protein-protein interactions and, surprisingly, several novel effector-
effector interactions. These findings provide the first molecular details of a complex host-pathogen interaction during active infection and 
have broad implications for the molecular basis of functional redundancies commonly observed for bacterial effector proteins. 
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The MLKL pseudokinase domain controls protein activity and oligomer formation during necroptotic 
cell death 

Jarrod J Sandow1, Emma Petrie1, Annette Jacobsen1, Michael Griffin2, Brian Smith3, Isabelle Lucet1, Katherine Davies1, John 

Silke1, Peter Czabotar1, Richard Henderson4, James Murphy1, Andrew Webb1  
1. Walter and Eliza Hall Institute of Medical Research, Parkville, VIC, Australia 

2. Bio21 Molecular Science and Biotechnology Institute, University of Melbourne, Parkville, VIC, Australia 

3. School of Molecular Sciences, La Trobe University, Bundoora, VIC, Australia 

4. Department of Pharmacology, Cambridge University, Cambridge, UK 

Necroptosis is a cell death mechanism characterised by permeabilisation of the inner plasma membrane, with subsequent release of 
cellular contents initiating an inflammatory response. The pseudokinase, Mixed Lineage Kinase-domain Like (MLKL) is the most terminal 
known effector of necroptotic cell death. MLKL is a multi-domain protein in which the N-terminal four-helix bundle (4HB) executes cell 
death via lipid engagement and is tethered to the C-terminal pseudokinase domain (PsKD) by a two-helix linker. Following cell death 
stimuli, MLKL is phosphorylated by Receptor Interacting Protein Kinase-3 promoting activation and oligomer formation, which is essential 
for necroptosis. The stoichiometry, structure and dynamics of MLKL during transition to an active oligomer remains unclear. Using native 
mass spectrometry, we determined that MLKL assembles as a tetramer where as a mutant MLKL (E351KMLKL) remains monomeric. 
Assembly of tetramers upon membrane engagement was further characterised using Fast-Scan Atomic Force Microscopy. To determine 
the structural changes between monomeric E351KMLKL and tetrameric MLKL, we utilised cross-linking mass spectrometry with constraint 
mapping and small angle x-ray scattering to model the monomer and tetramer MLKL structures. By combining these results with hydrogen-
deuterium exchange mass spectrometry we mapped the dynamic changes that occur as MLKL transitions to an active state. This analysis 
revealed that the PsKD is the molecular switch that constrains the 4HB, while the linker facilitates oligomerisation upon activation. We 
next validated our observations by reconstituting MLKL-/- cell lines with mutant MLKL proteins designed to disrupt interaction sites identified 
from our analysis. Together, this work describes how the PsKD of MLKL regulates the transition to an active tetramer during necroptotic 
cell death and identifies potential pharmacological targets in inflammatory pathologies. 
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Global analysis of cell signaling networks by quantitative proteomics 

Jesper Olsen1  
1. Novo Nordisk Foundation Center for Protein Research (CPR), Faculty of Health and Medical Sciences, University of Copenhagen, 
Copenhagen, Denmark 

Mass spectrometry (MS)-based quantitative phosphoproteomics is a powerful technology for global analysis of cellular signaling networks. 
In particular, understanding the dynamics of tyrosine phosphorylation (pTyr) is of great importance in eukaryotic cells due to its crucial 
role in regulating intracellular signaling networks controlling cell fate decisions such as proliferation, migration, differentiation, cell cycle 
progression and apoptosis. I will present how we optimized and employed quantitative phosphoproteomics technologies to delineate 
receptor tyrosine kinase (RTK) signaling dynamics activated by different growth factor ligands leading to differential cellular outcome. 
Reproducible workflows based on phosphopeptide enrichment using TiO2 or pTyr-specific antibodies in combination with label-free 
quantitation and LC-MS/MS analysis on Q-Exactive Orbitrap type mass spectrometers allowed us to quantify thousands of phosphorylation 
sites and derive their kinetic profiles as a function of ligand and stimulation time. Using this strategy, we revealed RTK-specific phospho-
regulation of key adaptor and signaling molecules, which fine-tune cell migration and proliferation. Based on a multidisciplinary approach, 
which combines quantitative phosphoproteomics and functional cell-based assays, we identified ligand-dependent mechanisms for the 
control of RTK signaling and for the specification of long-term cellular outcomes. Our findings underscore the importance of investigating 
receptor tyrosine kinase signaling networks in a ligand-dependent manner to identify the key regulatory phosphotyrosine sites, which can 
determine cell fate decisions. 
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Pathogenesis of celiac disease: Identification of isopeptides by LC-MS/MS 

Barbara Lexhaller1, Christina Ludwig2, Peter Koehler1, Katharina Scherf1  
1. Leibniz Institute for Food Systems Biology at the Technical University of Munich, Freising, Germany 

2. Bavarian Center for Biomolecular Mass Spectrometry (BayBioMS), Freising, Germany 

Celiac disease (CD) is one of the most frequent food intolerances affecting approximately 1 % of the population. CD is triggered by the 
ingestion of gluten from wheat, rye or barley. The intestinal tissue transglutaminase (TG2) plays a key role in the complex pathogenesis 
of CD, because it forms, inter alia, covalently linked complexes with gluten peptides, which induce the formation of antibodies against 
these complexes. These antibodies in turn contribute to an increased adaptive immune response. [1] The aim of this study is to identify the 
binding sites between TG2 and gluten peptides. The binding sites of the gluten peptide-TG2-complexes consist of intermolecular Nε(γ-
glutamyl)lysine bonds, so-called isopeptides.[2] For the development of an analytical strategy to identify isopeptides, samples of the 
digested complexes and of a negative control were measured with a nano-LC-MS/MS system in triplicate and the data were analyzed by 
the two proteomic software tools MaxQuant and Skyline. Within MaxQuant the data were searched for peptides and isopeptides, 
comparing samples and negative controls. Subsequently, the MaxQuant output data and the raw data were analyzed with Skyline to 
visualize the differences. In the next step, the measured MS/MS-spectra were searched for the calculated masses of the product ions, 
which were then assigned to the peptide by the software. These experiments on the identification of isopeptides were focused on the 
development of a suitable strategy, whereby an analysis method with a model system and an isopeptide standard were achieved. 
Furthermore, four isopeptides between a microbial transglutaminase and the model peptide could be identified, first by manual search in 
the data sets and secondly by combining the proteomics tools MaxQuant and Skyline. 

1. Schuppan D, Junker Y, Barisani D, Gastroenterology 2009; 137: 1912-1933 
2. Fleckenstein B, Qiao SW, Larsen MR et al., J. Biol. Chem. 2004; 279: 17607-17616 
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Proteomic analysis of 4-phenylbutyrate treated HepG2 cells stably expressing ATP-binding cassette 
transporter A1 (ABCA1) mutants 

Jawaria Munir1, Torsten Kleffmann2, Sally McCormick1  
1. Department of Biochemistry, University of Otago, Dunedin, Otago, New Zealand 

2. Centre for Protein Research, Department of Biochemistry, University of Otago, Dunedin, Otago, New Zealand 

The ATP-binding cassette A1 (ABCA1) transporter is a cellular membrane protein that exports cellular cholesterol to form high density 
lipoprotein (HDL) and protect against cardiovascular disease (CVD). Many mutations in ABCA1 disrupt trafficking to the plasma membrane 
and reduce its function. We previously showed that the chemical chaperone, 4-phenylbutyrate (4-PBA) can restore membrane localisation 
and increase the cholesterol efflux function of mutant ABCA1s.1 The aim of this study was to identify proteins regulated by 4-PBA that 
restores ABCA1 localisation. Two ABCA1 mutants (p.T1512M and p.N1800H) expressed in stably transfected HepG2 cells were subject 
to 4-PBA treatment. The cell lysates were prepared from 4-PBA treated and untreated samples and differentially regulated proteins were 
analysed by sequential window acquisition of all theoretical fragment ion spectra-MS (SWATH-MS). Proteins showing a >1.5 fold change 
were subject to bioinformatic analysis using STRING and Panther software packages to categorise their function and potential interactions 
with ABCA1. This analysis identified a number of trafficking and chaperone proteins including transmembrane protein 33, syntaxin-binding 
protein 2, transmembrane emp24 domain trafficking protein 2, transmembrane emp24 domain trafficking protein 5 and HSP90 co-
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chaperone that could assist ABCA1 in restoring its plasma membrane localisation. These proteins warrant further characterisation for their 
potential to rescue ABCA1 localisation. 

1. Sorrenson, B., Suetani, R. J., Williams, M. J. A., Bickley, V. M., George, P. M., Jones, G. T., & McCormick, S. P. A. (2013). 
Functional rescue of mutant ABCA1 proteins by sodium 4-phenylbutyrate. Journal of Lipid Research, 54, 55-62. 
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Investigating the substrate recognition motifs of Hmt1 and PRMT1 

Ryan J Separovich1, Joshua J Hamey1, Marc R Wilkins1  
1. School of Biotechnology and Biomolecular Sciences, University of New South Wales, Sydney, NSW, Australia 

Arginine methylation is a widespread and functionally-important post-translational modification (PTM) found on over 700 eukaryotic 
proteins. Methylation of arginine residues has been shown to modulate protein-protein interactions involved in many cellular processes, 
including transcriptional regulation, RNA processing, signal transduction, and DNA repair. The majority of arginine methylation in 
the Saccharomyces cerevisiae proteome is catalysed by the protein arginine methyltransferase (PRMT), Hmt1, and its mammalian 
orthologue PRMT1 similarly accounts for most arginine methylation in the human cell. For the past thirty years, the arginine-glycine-glycine 
(RGG) motif has been widely recognised as a canonical substrate recognition sequence for both Hmt1 and PRMT1. Despite the functional 
importance and diverse substrates of these enzymes, their complete substrate recognition motifs have, until now, remained undefined. 
To this end, we employed a novel motif analysis technique to quantitatively and comprehensively investigate the effects of different amino 
acid residues in nearby positions on Hmt1- and PRMT1-mediated methylation, and thereby elucidate their full substrate recognition 
sequences. Our novel motifs revealed that, while the ‘RGG’ sequence is still central to PRMT substrate specificity, this model is 
oversimplified and does not adequately portray the complex intricacies of this process. We have, for the first time, directly confirmed the 
importance of aromatic residues in the +3 position for Hmt1 activity. Our results also highlighted Hmt1’s intolerance for the negatively-
charged, acidic amino acids in the upstream positions, an observation strengthening evidence for methylation-phosphorylation crosstalk. 
Compared with its yeast counterpart, PRMT1 exhibited slightly broader specificity, likely indicative of its more numerous cellular substrates. 
The refined motifs determined through this study provide unique insights into the molecular mechanisms of substrate recognition employed 
by these enzymes, and may therefore inform the development of novel therapeutic agents targeting PRMT1, or facilitate the prediction of 
additional Hmt1 and PRMT1 substrates. 
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A DIA-based Phosphoproteomic Study of Signalling Transduction via the Chemokine Receptor CCR2 

Cheng Huang1, 2, 3, Ralf Schittenhelm3, Martin Stone2  
1. Monash University, Clayton, VIC, Australia 

2. Department of Biochemistry and Molecular Biology, Monash University, Clayton, VIC, Australia 

3. Monash Biomedical Proteomics Facility, Monash University, Clayton, VIC, Australia 

Inflammation is the body’s response to injury or infection. A hallmark of inflammation is the accumulation of leukocytes, which remove 
pathogens and necrotic tissue by phagocytosis and proteolytic degradation. Leukocytes/monocytes are mainly recruited by chemokine 
activation of chemokine receptors, resulting in leukocyte morphological changes, extravasation into the inflamed tissue and chemotaxis 
along the chemokine gradient to the site of injury or infection. while monocyte chemoattractant proteins (MCPs) and chemokine receptor 
2 (CCR2) is the major pair, involving this process and contributing to the pathogenesis of atherosclerosis, obesity and type 2 diabetes. 
CCR2 is known to signal via G protein and β-arrestin-mediated pathways, the downstream signalling pathways have not been thoroughly 
explored. Protein phosphorylation and dephosphorylation are crucial for cellular signal transduction. Dynamic regulation of reversible, site-
specific protein phosphorylation is critical to the signalling networks. Here, we performed a data-independent acquisition (DIA) based 
proteome and phosphoproteome quantification workflow to investigate signal transduction and regulation in MCP-1-activated CCR2-
expressing cells. This workflow showed excellent reproducibility and quantification accuracy. More importantly, in addition to some 
canonical signalling pathways, such as MAPK, JAK/STAT and Akt/mTOR, we have mapped and manually curated other signalling 
networks, including Rho guanine nucleotide exchange factors (ARHGEFs), nuclear pore complex (NPC) proteins and actin cytoskeleton. 
Most of the characterised and quantified phosphopeptides in these networks have never been linked to MCP/CCR2 signalling. 
Phosphorylation kinetic study confirmed the dynamics phosphorylation regulation of the canonical networks; furthermore, it provides the 
phosphorylation kinetics information of ARHGEFs, NPC and actin cytoskeleton, the consequence of activating which matches the 
biological function of MCP/CCR2 signalling- guiding cell migration. In light of the accurate quantification and high reproducibility provided 
by DIA, this study provides new insights into MCP/CCR2 signalling and may guide the identification of potential therapeutic targets. 
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Using MALDI-IMS to explore the distribution of peptides in Australian sea anemones: Oulactis spp. 

Michela L Mitchell1, Brett R Hamilton2, 3, Anthony W Purcell4, Anthony T Papenfuss5, Eivind A B Undheim2, Raymond S 

Norton1  
1. Medicinal Chemistry, The Monash Institute of Pharmaceutical Sciences, Monash University, Parkville, Victoria, Australia 

2. Centre for Advanced Imaging, University of Queensland, St Lucia, Queensland, Australia 

3. Centre for Microscopy and Microanalysis, University of Queensland, St Lucia, Queensland, Australia 

4. Biochemistry and Molecular Biology and Infection and Immunity Program, Biomedicine Discovery Institute, Monash University, 
Clayton, Victoria, Australia 

5. Bioinformatics Division, Walter & Eliza Hall Institute of Research, Parkville, Victoria, Australia 
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Secreted peptides from sea anemones are of interest as novel therapeutic leads for the treatment of autoimmune, as well as other, 
diseases. One such peptide is proving successful in clinical trials as the basis of a drug to treat psoriasis.1 Despite the growing interest in 
sea anemone peptides, there is a lack of knowledge regarding those found in endemic Australian species. Moreover, little is known 
regarding the distribution of peptides in discrete morphological regions of sea anemones, and the correlation, if any, between distribution 
and bioactivity of those peptides. Pharmacologically active peptides are located in the venom of sea anemones, which is contained in 
microscopic organelles known as cnidae. Cnidae are distributed throughout the ectodermal tissue, and each type of cnidae performs a 
specific biological function: prey capture, aggression or adherence. In turn, each discrete morphological region of a sea anemone, e.g. 
tentacles, acrorhagi and actinopharynx (throat), has a unique complement of cnidae. We hypothesised that significant morphological 
regions may have a unique peptide profile owing to the cnidae contained therein and the biological function associated with each region. 

Initial proof-of-concept peptidomics, using whole tissue preparations for five discrete morphological regions of Oulactis sp., showed that 
each region has a unique peptide profile. Using MALDI-IMS we examined the same Regions of Interest (ROI’s) in Oulactis 
muscosa. Average spectra for each ROI were again shown to be unique. Imaging allowed us to examine individual masses from ROI’s; 
some peptide masses were found ubiquitously throughout the tissue, whilst others were restricted to discrete ROI’s.2 MALDI-IMS data 
has allowed us to infer biological function of peptides based on tissue distribution, whilst providing us with new regions of interest to 
examine for their venom components in conjunction with transcriptomics/peptidomics. 

1. Chandy, K. G. & Norton, R. S. Peptide blockers of Kv1.3 channels in T cells as therapeutics for autoimmune disease. Curr. Opin. 
Chem. Biol. 38, 97–107 (2017). 

2. Michela L. Mitchell et. al. The Use of Imaging Mass Spectrometry to Study Peptide Toxin Distribution in Australian Sea Anemones. 
Aust. J. Chem. 70, 1235—1237 (2017). 
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Applying proteomics to deliver superior and safe plant-based food products 

Keren Byrne1, Michelle Colgrave1, Lukasz Kowalczyk2, Sapna Vibhakaran Pillai3, Bei Dong3, Geoff Dumsday4, Judith Scoble2, 

James Petrie3, Surinder Singh3, Sue Macintosh5, Xue-Rong Zhou3  
1. CSIRO, Agriculture and Food, Brisbane, QLD, Australia 

2. CSIRO, Agriculture and Food, Parkville, VIC, Australia 

3. CSIRO, Agriculture and Food, Black Mountain, ACT, Australia 

4. CSIRO, Agriculture and Food, Clayton, VIC, Australia 

5. Nuseed Americas, Illinois, USA 

The omega-3 long-chain (≥C20) polyunsaturated fatty acids (ω3 LC-PUFA), eicosapentaenoic acid, docosapentaenoic acid and 
docosahexaenoic acid (EPA-20:5ω3; DPA-22∶5ω3; DHA-22∶6ω3) are widely recognised as beneficial to human health. Through metabolic 
engineering seven fatty acid desaturases and elongases were introduced into canola to convert oleic acid (OA) to DHA in a single pathway 
expression vector. For genetically modified products, food/feed and environmental risk assessment is required and involves evaluation of 
each transgenic protein, including protein stability and plant expression levels. Mass spectrometry-based proteomics was employed to 
demonstrate the gastrointestinal stability of the seven ω3LCPUFA enzymes. Current antibodies, have not proved useful in the 
characterization of these enzymes because of tight membrane association and non-specific cross-reactions. Therefore, we developed 
LC-MS/MS based methods to evaluate these transgenic membrane proteins. The proteins were digested with pepsin under simulated 
gastric fluid conditions for up to 60 min, followed by complete trypsin digestion. The decline of tryptic peptides was used as a proxy for 
intact protein, and the appearance of peptic peptides indicated the in vitro digestibility of the transgenic proteins. We applied a similar 
principle to quantify each target protein in different plant tissues by LC-MS/MS. The level of tryptic peptide markers, in 250 µg of total 
protein, was quantified using a spiked internal standard. The results from an example study demonstrated that >80% of the full-length 
protein was digested within 10 or >93% after 60 min of incubation. Applying the LC-MS/MS method in transgenic plants; we demonstrate 
that seed-specific promoters correctly regulated expression of transgenes only in developing and mature seed, and that the enzymes 
were present at low levels (ng per mg). By examining specific peptides (unique to the targets), this approach provides highly selective and 
sensitive measurement of membrane proteins. The LC-MS/MS methods described here are applicable to food/feed and environmental 
safety assessment. 
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Analysis of phenotypic variation in canine plasma metabolites 

Pamela Soh1, Sally-Anne Mortlock, Juliana Marin Cely, Christopher J Jara, Rachel Booth, Mehar Khatkar1, Ben Crossett1, Ute 

Roessner2, Stuart Cordwell1, Peter Williamson1  
1. The University of Sydney, Sydney, NSW, Australia 

2. Metabolomics Australia, The University of Melbourne, Melbourne, VIC, Australia 

In the last few centuries, the domestic dog has undergone selection for specific traits and breed diversification, forming genetically isolated 
populations. It is evident that certain breeds are predisposed to simple Mendelian disorders and complex diseases such as cancer. 
Phenotypic variation in metabolite levels in plasma will vary with genotype, and may reflect susceptibility to disease. Therefore, analysis 
of the source and extent of variation will potentially be useful in disease investigation and biomarker development. The aim of this study 
was to characterise the natural metabolite variation and identify genes involved in regulating metabolite abundance in healthy German 
Shepherd dogs. Using the Illumina Canine HD array, 82 healthy German Shepherd dogs were genotyped across over 172,000 markers. 
Plasma metabolites, including amino acids, sugars, and fatty acids, of these dogs were quantified using targeted liquid chromatography-
mass spectrometry. Genome-wide association analyses of plasma metabolites were conducted to examine genetic influences on 
metabolite variation. 
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Discovery and characterisation of a novel human lysine methyltransferase by CRISPR/Cas9 knock 
out and SILAC proteomics 

Joshua J Hamey1, Beeke Wienert1, Kate G. R. Quinlan1, Marc R Wilkins1  
1. University of New South Wales, Sydney, NSW, Australia 

Lysine methylation is widespread on human proteins, however the enzymes that catalyse its addition remain largely unknown. This limits 
our capacity to study the function and regulation of this modification. We used the CRISPR/Cas9 system to knock out putative protein 
methyltransferases METTL21B and METTL23 in K562 cells, to determine if they methylate translation elongation factor 1A (eEF1A). The 
known eEF1A methyltransferase EEF1AKMT1 was also knocked out as a control. Targeted mass spectrometry revealed the loss of lysine 
165 methylation upon knock out of METTL21B, and the expected loss of lysine 79 methylation on knock out of EEF1AKMT1. No loss of 
eEF1A methylation was seen in the METTL23 knock out. Recombinant METTL21B was shown in vitro to catalyse methylation on lysine 
165 in eEF1A, confirming it as the methyltransferase responsible for this methylation site. To gain insight into the specific function of 
METTL21B-mediated methylation of lysine 165 in eEF1A, we used SILAC followed by LC-MS/MS to analyse the proteomes of two 
different METTL21B knock outs and compare them to wild-type K562 cells. Two different knock outs of EEF1AKMT1 were also analysed 
for proteomic changes and were compared to wild-type K562 to determine the effects of loss of lysine 79 methylation. This revealed 
specific upregulation of large ribosomal subunit proteins upon METTL21B knock out, which was not seen upon EEF1AKMT1 knock 
out, and changes to further processes related to eEF1A function in knock outs of both METTL21B and EEF1AKMT1. This indicates that 
the methylation of lysine 165 in human eEF1A has a very specific role in translation. 

1. Hamey, J. J., Wienert, B., Quinlan, K. G., & Wilkins, M. R. (2017). METTL21B is a novel human lysine methyltransferase of 
translation elongation factor 1A: discovery by CRISPR/Cas9 knock out. Molecular & Cellular Proteomics, mcp-M116. 
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Bioinformatics analysis of DIA based mass spectrometry data to quantify the protein expression 

Zainab Noor1, Subash Adhikari1, Abidali Mohamedali1, Mark S. Baker1, Shoba Ranganathan1  
1. Macquarie University, North Ryde, NEW SOUTH WALES, Australia 

Quantification of proteins is one of the fundamental applications of proteomics, and has the potential to yield insights into the biology of 
organisms, especially the response to changes in the internal or external environment. Mass spectrometry-based protein quantification 
(label-based and label-free) has become a widely used approach to measure relative and absolute abundances of proteins, and has been 
applied for the discovery of disease-specific biomarkers for early diagnosis and prognosis [1]. In this study, the generalized protocol for 
the quantification of SWATH-MS data is presented using Skyline software [2]. SWATH-MS (Sequential Window Acquisition of all 
THeoretical fragment ion spectra coupled to Tandem Mass Spectrometry) is a novel quantification technique that operates in data-
independent acquisition (DIA) mode and helps in recording all the peptides’ precursors present in the biological sample, including low 
abundant proteins (such as, plasma proteins). In this protocol, the key steps of quantitative analysis, such as ion chromatogram extraction 
and, quantification at peptide and protein levels have been presented using publically available dataset. The expression levels of peptides 
and proteins have been statistically evaluated to identify up and down-regulated proteins. This protocol has the potential to be used to 
measure the abundances and expressions of peptides extracted from different cancerous samples for the discovery of novel biomarkers. 
However, such an application shall be undertaken in a future study.  

1. Sethi, M.K., Thaysen-Andersen, M., Kim, H., Park, C.K., Baker, M.S., Packer, N.H., Paik, Y.K., Hancock, W.S. and Fanayan, 
S., 2015. Quantitative proteomic analysis of paired colorectal cancer and non-tumorigenic tissues reveals signature proteins 
and perturbed pathways involved in CRC progression and metastasis. Journal of Proteomics, 126, pp.54-67. 

2. Noor Z, Adhikari S, Mohamedali A, Ranganathan S. Quantification of Proteins from Proteomic Analysis. Encyclopedia of 
Bioinformatics and Computational Biology, Elsevier, 2017, accepted. 
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Phosphoproteomic screening of exercise mimetics reveals drug interactions and identifies PAK2 as 
a regulator of glucose metabolism 

Elise J. Needham1, Sean J. Humphrey1, Daniel J. Fazakerley1, David E. James1, Benjamin L. Parker1  
1. The University of Sydney, Camperdown, NSW, Australia 

Exercise improves health through adaptive metabolic and mechanical remodelling, mediated by a network of kinases in response to 
homeostatic stress. The phosphoproteome of acutely exercised human skeletal muscle provides a blueprint of kinase regulation to 
promote health. However, of this phosphoproteome, only 10% of the >1000 regulated phosphosites have a known upstream kinase. 
Consequently, an in vitro model of exercise is needed to further characterise the role of known and novel kinases. We therefore performed 
a phosphoproteomic screen of 10 candidate exercise-like treatments in rat L6 myotubes quantifying 20,249 unique Class I 
phosphopeptides, of which 37.8% were regulated in at least one treatment. Of the regulated phosphosites in exercised human skeletal 
muscle that mapped to the in vitro exercise mimetics, 74% were regulated by at least one treatment. We predicted the combination of 
isoproterenol and thapsigargin to most closely recapitulate the exercise phosphoproteome. As exercise involves multiple stimuli, we 
measured the phosphoproteome of this combination to determine the extent of interactions between exercise-like treatments. Synergy 
between the treatments produced a phosphoproteome closer to exercise than either treatment or their expected combination, revealing 
the importance of interactions between stimuli.  Our phosphoproteomic data was also used to predict the involvement of >20 kinases not 
previously implicated in exercise signalling that may be attractive drug targets. One of these targets was PAK2, previously implicated in 
cytoskeletal dynamics, however its function in muscle is incompletely understood. CRISPR/Cas9 knockout of PAK2 in L6 myotubes 
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revealed roles as a negative regulator of glucose uptake via an increase in plasma-membrane localised GLUT4. Phosphoproteomic 
screening identified several novel PAK2 substrates enriched in vesicle trafficking and endosomal recycling. Our data suggests that PAK2 
inhibition is a potential novel strategy to promote glucose uptake into muscle cells relevant for the treatment of hyperglycemia and type-2 
diabetes.  
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Sampling ovarian cancer for proteomic analysis  

Maiken L M Espersen1, 2, Sadia Mahboob3, Natasha Care3, Dylan Xavier3, Brett Tully3, Qing Zhong3, Catherine Kennedy1, 2, 4, 

Peter Hains3, Ellis Patrick1, 5, Paul Harnett1, 2, 6, 7, Roger Reddel3, 6, Phil Robinson3, 6, Rosemary Balleine3, 2, 6, Anna deFazio1, 2, 4, 6  
1. Centre for Cancer Research, Westmead Institute for Medical Research, Westmead, NSW, Australia 

2. Sydney West Translational Cancer Research Centre, Westmead, NSW, Australia 

3. ProCan, Children's Medical Research Institute, Westmead, NSW, Australia 

4. Department of Gynaecological Oncology, Westmead Hospital, Westmead, NSW, Australia 

5. School of Mathematics and Statistics, University of Sydney, Camperdown, NSW, Australia 

6. Sydney Medical School, University of Sydney , Westmead, NSW, Australia 

7. Crown Princess Mary Centre, Westmead Hospital, Westmead, NSW, Australia 

Extensive research into the genomic and transcriptomic profiles of cancer has identified important biomarkers of prognosis. High-
throughput profiling of the cancer proteome will give us further insight into factors that drive the malignant phenotype and underlie 
treatment response and resistance in individual ovarian cancer (OC) sub-types. The feasibility of reliable proteomics analysis of tissues 
has been enabled by using Pressure Cycling Technology (PCT) to digest small tissue samples, followed by SWATH-MS. Advantages of 
SWATH-MS include favourable sensitivity and reproducibility comparable to targeted proteomics, but without the need to optimise an 
assay prior to data collection. Cancer tissues are complex specimens and some tumours, including OC, can be large. An important 
requirement for comparative proteomic analysis is that the effect of tissue composition and sub-sampling is understood. Therefore, the 
aims of this study are to i) establish a pre-analytical workflow for PCT-SWATH-MS analysis of OC and ii) investigate the inter- and intra-
individual proteomic variability in multiple sub-samples from primary and matched metastatic disease. Eleven high-grade serous OC cases 
were identified for this pilot study through the Gynaecology Oncology Biobank at Westmead Hospital. To assess tissue content, each 
specimen was cryo-sectioned and stained with haematoxylin and eosin (H&E). Two to five areas with varying cancer and stromal content 
were cored from frozen tissue (CryoXtract CXT350). A second H&E stained section was taken to confirm the cored areas. The cores were 
transected to give smaller segments (4-11 segments per core). The median wet weight of the samples was 2.5 mg (ranging from 0.4-6.3 
mg). A total of 469 sub-samples from 21 matched primary and metastatic specimens were prepared for PCT-SWATH-MS. A pre-analytical 
workflow for coring frozen ovarian tumours has been established and methods have been optimised for sample processing. A strategy 
was developed to reduce potential batch effects and samples analysed by SWATH-MS. 
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The good (beer), the bad (hydrolysis) and the evil (gluten) - Using LC-MS to uncover the hidden 
gluten in craft beers. 

Michelle L Colgrave1, Keren Byrne1, Malcolm Blundell2, Crispin A Howitt2  
1. Agriculture & Food, CSIRO, St Lucia, QLD, Australia 

2. Agriculture & Food, CSIRO, Black Mountain, ACT, Australia 

Coeliac disease is a condition that affects about one percent of the population, while non coeliac gluten sensitivity may affect up to a 
further 10% of the population. There is no current treatment for either of these conditions other than strict adherence to a life-long gluten-
free diet. The current methods for measurement involve the use of antibody-based techniques including ELISA, but these approaches 
have some shortcomings. The use of ELISA to measure hydrolysed gluten, as present in fermented products such as beer, is a topic of 
hot debate. Liquid chromatography mass spectrometry (LC-MS) analysis has been introduced with an aim to develop quantitative markers 
for detection of the presence/absence and quantification of gluten in a diverse range of food matrices. We present our recent findings 
using LC-MS to detect hydrolysed gluten in gluten-free and gluten-reduced beers that are labelled as <20 ppm as judged by ELISA. LC-
MS analyses revealed the presence of gluten peptides derived from hydrolysed gluten fragments, many of which were >30 kDa in size. 
Peptides representing all classes of hordein were detected in the conventional beers, but also alarmingly in several of the gluten-reduced 
beers. In a barley-based beer brewed from an ultra-low-gluten variety of barley, only a single gluten isoform known to be present was 
detected. The presence of large protein fragments in the gluten-reduced beers after prolyl endoprotease (PEP) treatment and/or 
proprietary processing are a cause for concern for those people with Coeliac disease as they may contain immunopathogenic sequences 
that could elicit adverse reactions. 
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Top-down proteomics investigation of age gelation mechanisms in genetically selected milks 

Delphine Vincent1, Dominik Mertens2, Simone Rochfort3, 1, Jody Zawadski1, Keith Savin1, Jared Raynes4, Benjamin G. Cocks3, 1  
1. Department of Economic Development, Jobs, Transport and Resources, Bundoora, VIC, Australia 

2. Genedata AG, Basel, Switzerland 

3. La Trobe University, Bundoora, VIC, Australia 

4. Commonwealth Scientific and Industrial Research Organisation, Werribee, Victoria, Australia 

Genetic variation of milk proteins produces milks with vastly different functionalities. For example, it is known that milk composed of A κ-
casein and A2 β-casein is less likely to form a rennet gel, the first step in the cheese making process. In this experiment twelve milk groups 
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were selected with specific κ- and β-casein and β-lactoglobulin variants to determine if a particular combination of milk proteins provides 
a more shelf-stable UHT skim milk. Another aim was to investigate the mechanism/s of age gelation on milks controlled for protein 
variation. Out of the twelve milk groups, group 9 (AB κ-CN, A1A2 β-CN and AB β-Lg) and group 11 (AB κ-CN, A2A2 β-CN and AB β-Lg) 
suffered from age gelation over the storage time of nine months, although this was not attributed to the milk protein genetic variants. Top-
down mass spectrometry analyses identified 209 protein compounds and numerous post-translational modifications, including 58 intact 
proteoforms and 151 degradation products. UHT treatment induced lactosylation of the most abundant proteins. All twelve groups of milk 
suffered from proteolytic degradation during storage. Overall 47 peptides were positively associated with high viscosity; 34 (72%) resulted 
from β-casein proteolysis, and 20 of these (59%) had cleavage sites previously identified from the extracellular heat stable protease AprX 
from Pseudomonas. Microbial population analysis of the raw milks prior to UHT treatment showed several bacterial taxa lacking in the two 
groups that suffered from age gelation. Age gelation in these milks could have been initiated by specific proteolytic degradation and a 
lower microbial diversity may have also contributed to this mechanism. 
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A novel data independent acquisition method for hemoglobin variant identification in clinical research 

Jonathan P Williams1, ChristopherChristopher Hughes1, Heather A Brown1, Keith Richardson1, Johanness P.C. Vissers1, 

LeRoy B Martin1, Jose Castro-Perez1  
1. Waters Corp., Milford, MA, United States 

Inherited hemoglobin disorders are common worldwide due to population migration. These disorders can be characterised by mutations 
in the globin gene which may result in a structural abnormality or a reduction in the rate of synthesis of one of the globin chains. A structural 
change may be harmless, however, some may impair function of hemoglobin and oxygen transport. Here, we will describe a SONAR 
rapid quadrupole scanning data independent acquisition (DIA) method for the precise identification of several variants that may be 
encountered in either the α- or β-hemoglobin chains. 
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Dietary supplementation of whole dried sugarcane (WDS) in a high fat diet mouse model modulates 
liver inflammatory pathways 

Daniel Bucio Noble1, Liisa Kautto2, Christoph Krisp2, Malcolm Ball3, Mark Molloy1  
1. Australian Proteome Analysis Facility, Macquarie University, NSW, Australia 

2. CBMS, Macquarie University, Sydney, NSW, Australia 

3. Gratuk Pty Ltd., Sydney, NSW, Australia 

Chronic inflammation involves dysregulation in the synthesis of pro-inflammatory mediators which are associated with several diseases 
such as obesity and diabetes. Some nutraceuticals are known to possess anti-inflammatory properties based on their high content of 
phytochemicals and fibres. We have previously demonstrated that ethanol extracts of whole dried sugarcane (WDS) regulate the 
expression of crucial inflammatory mediators in vitro in an LPS induced colon cancer cell model. In the current study, we evaluated the 
effects of WDS in a high fat (HF)-fed mouse model by employing multiplex ELISA and SWATH-based proteomics studies to examine 
cytokines and liver protein expression, respectively. Benefiber® (BF), a commercially available food supplement, was also examined as 
an alternative fibre source. Dietary supplementation using either WDS or BF produced any significant shifts in pre-diabetic markers such 
as weight gain or glucose tolerance tests. Inflammatory and diabetes markers in plasma were not altered in the presence of these 
supplements. However, protein expression from 2,388 proteins quantified across 40 samples in liver tissue showed that WDS significantly 
repressed the inflammatory modulator STAT3 and the selenium-associated proteins SEP15 and SECS compared to the HF group, events 
not observed after BF supplementation. Ingenuity Pathway analysis from this data predicted WDS would repress hepatic functions such 
as incidence of liver tumour, fibrosis of liver, and liver metastasis. These results suggest that the nutraceutical properties of WDS might 
be useful in modulating inflammatory properties of the liver and warrant exploration in other disease models. 
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Detecting protein-protein crosslinks formed during food processing 

Hannah McKerchar1, 2, 3, Renwick Dobson1, 3, Juliet Gerrard4, 3, Jolon Dyer2, 3, Stefan Clerens2  
1. School of Biological Sciences, University of Canterbury, Christchurch, New Zealand 

2. AgResearch, Lincoln, New Zealand 

3. Riddet Institute, Palmerston North, New Zealand 

4. School of Biological Sciences and School of Chemical Sciences, University of Auckland, Auckland, New Zealand 

During food processing and storage, insult-induced crosslinks form between proteins, which profoundly influence the nutritional value and 
properties of food. One crosslink that forms with heating and basic pH, two typical insults used in food preparation and processing, is 
lysinoalanine. This crosslink has been shown to decrease levels of lysine, an essential amino acid, and reduce digestibility. In vivo studies 
suggest that it may be toxic. Despite the adverse effects of lysinoalanine, its formation and biological fate is not well understood. The 
typically low relative abundance and complex fragmentation pattern of crosslinked peptides compared to linear peptides, together with 
several other factors, makes investigating crosslinks in peptides challenging. To simplify the complex fragmentation patterns and narrow 
the potential number of analytes, we subjected two short synthetic peptides, each five amino acids long, to heat and alkaline treatment 
and identified a crosslink of lysinoalanine between the peptides. Using mass spectrometry we have characterised the fragmentation 
pattern of the model and identified a diagnostic ion for the lysionalanine crosslink. This diagnostic fragmentation pattern has the potential 
to be used to identify the location of lysinoalanine formation in proteins, which is not presently possible through standard or customised 
bioinformatics software. Knowing where lysinoalanine forms enables this structural aspect to be included in digestion models. These 
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results also give clues to help us predict how altering food preparation procedures will influence formation of lysinoalanine and the 
opportunity to increase foods’ nutritional value. 
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Charting the tumour suppressive signaling networks of CHK kinase in colorectal cancer cells with a 
novel tyrosine-specific phosphoproteomics approach 

Andy Low1, Ching-Seng Ang1, Heung-Chin Cheng1  
1. University of Melbourne, Melbourne, VICTORIA, Australia 

Overactivation of Src is involved in tumorigenesis and metastasis of numerous cancer types, including colorectal cancer1. Src is over-
activated in >80% of colorectal cancers (CRC) and is involved in the progression of CRC. Oncogenic mutations of Src are rare, implying 
that overactivation of Src in cancer cells is caused by dysregulation of its upstream regulators. CSK homologous kinase (CHK) is an 
upstream inhibitor of Src-family kinases (SFK)2. CHK is expressed in normal mouse colon samples but significantly decreased in CRC 
cell lines3-4. We recently demonstrated that expression of recombinant CHK in CRC cells had significant impact on the anchorage 
independent growth and invasiveness of the cells, suggesting CHK as a potential CRC tumour suppressor4. As a protein tyrosine kinase, 
CHK exerts its tumour suppressive action by phosphorylating and inhibiting Src as well as phosphorylating other non-SFK proteins. We 
aim to use quantitative phosphoproteomics approaches to define the signaling mechanisms and identify direct substrates of CHK. We 
have completed the analysis of the changes in phosphoproteome induced by CHK in CRC cells using conventional global 
phosphoproteomics by Ti4+ based-IMAX5-7. Although this approach reveals the involvement of many serine/threonine kinases in the tumour 
suppressive action of CHK, it failed to provide sufficient information and depth to characterise the global changes in phosphotyrosine 
proteome induced by CHK expression. Therefore, we aim to utilize triple-substitution mutants of SH2 domains, termed SH2 superbinders 
due to their markedly increased affinity to phosphotyrosine residues, to define the changes in phosphotyrosine proteome of CRC cells 
induced by CHK expression8-10. Specifically, SH2 superbinders will be used to enrich phosphotyrosine-containing tryptic peptides prior to 
their identification and quantitation by sophisticated tandem mass spectrometry approach. These two different approaches will allow us 
to comprehensively identify CHK substrates and define the signaling networks governing its tumour suppressive action in CRC cells. 
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The reduced protein methylation network in the early-branching protozoan parasite, Giardia 
duodenalis 

Samantha Emery-Corbin1, Brendan RE Ansell2, 3, Louise Baker2, 1, Ernest Lacey4, Staffan G Svard5, Aaron R Jex2, 3  
1. Walter and Eliza Hall Institute of Medical Research, Parkville, VIC, Australia 

2. Faculty of Veterinary and Agricultural Sciences, University of Melbourne, Melbourne, Victoria, Australia 

3. Walter and Eliza Hall Institute, Parkville, VICTORIA, Australia 

4. Microbial Screening Technologies Pty. Ltd., Smithfield, NSW, Australia 

5. Cell and Molecular Biology, Uppsala University, Uppsala, Sweden 

Giardia duodenalis causes over 300 million cases of gastroenteritis (giardiasis) annually, and has unique cell biology shaped by its early-
branching origins in the eukaryotic phylogeny. The methylation network in Giardia is highly reduced relative to other eukaryotes, lacking 
canonical arginine protein methyltransferases or demethylases and seemingly confined to six SET-like lysine protein methyltransferases. 
We undertook the first efforts to characterize methylation in Giardia and confirmed this unusal methylation profile in multiple seminal lines 
via immunoblotting, detecting mono-, di- and tri-methylation of lysine, but no arginine methylation of any known type. Immunoaffinity 
enrichment and mass spectrometry of lysine methylation in the infective stage (trophozoite) identified 492 methylation sites on 304 
proteins, with the majority detected as mono-methylated (84.76%). Many proteins associated with the Giardia cytoskeleton, which is 
involved in adhesion, motility and virulence, were detected as methylated, including microtubule, motor, axoneme-associated and annexin-
repeat proteins. We detected methylated helicases, ribosomal/ribonucleoproteins and histone H2 and H3 variants, suggesting a role for 
methylation in gene regulation, which is implicated in drug resistance. Preliminary inhibitor screening has demonstrated the 
methyltransferase inhibitor Chaetocin, and related idithiodiketopiperazine (ETP) analogues, inhibit trophozoites, though with lower potency 
than recorded in mammalian lines. Our future work aims to explore the sites and substrates of methylation in the transmissive life-stage 
(cyst), and the effect of methylation inhibitors on encystation (differentiation) and drug resistance. 
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Peptidomics and metabolomics reveal the role of cysteine, aspartic and metallo proteases in the 
haemoglobin digestion pathway of the malaria parasite. 

Ghizal Siddiqui1, Nyssa Drinkwater2, Amanda E De Paoli1, Sheena McGowan2, Darren J Creek1  
1. Drug Delivery, Disposition and Dynamics, Monash Institute of Pharmaceutical Sciences, Monash University, Parkville Campus, 
Parkville, Victoria, Australia 

2. Biomedicine Discovery Institute and Department of Microbiology, Monash University, Clayton, Victoria, Australia 

The malaria parasite requires amino acids for protein synthesis and a major source of amino acids is via the digestion of host haemoglobin. 
Digestion of haemoglobin occurs within a specialised food vacuole via a semi-ordered proteolytic cascade that is mediated by different 
protease including aspartic, cysteine and metallo proteases. As haemoglobin digestion is essential for parasite survival within the red 
blood cell, understanding the exact interplay between the different classes of proteases within the food vacuole is crucial. In this study, 
we have developed combined metabolomics and modified proteomics workflows to identify the ‘signature peptide’ libraries that are 
generated as a result of specific inhibition of each protease class involved in haemoglobin digestion. The combined peptidomics analysis 
revealed that inhibition of specific proteases resulted in unique changes in the abundance of endogenous peptides. The results obtained 
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were highly sensitive and could distinguish between different clans of the same class of protease. For example, specific inhibition of the 
metallo-aminopeptidases could distinguish unique peptide signatures between different types of aminopeptidases. Inhibition of the clan 
MA, M1 aminopeptidase resulted in accumulation of peptides containing basic residues, while specific inhibition of the clan MF, M17 
aminopeptidase resulted in accumulation of hydrophobic peptides. This difference in selectivity is consistent with previously published in 
vitro studies of substrate specificity. In conclusion, this multi-platform approach provided an extensive coverage of endogenous peptides 
liberated during haemoglobin digestion within the parasite, and identified specific peptide signatures associated with inhibition of different 
classes of proteases involved in haemoglobin digestion. This will subsequently enhance our understanding of the interplay between the 
different proteases involved in haemoglobin digestion and reveal the mechanisms of action and resistance for drugs that target this 
pathway. 
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Mycoplasma pneumoniae presents proteolytically processed proteins on its cell surface 

Iain J Berry1, 2, Michael Widjaja3, Matt P Padula1, Steven P Djordjevic2  
1. Proteomics Core Facility, University of Technology, Sydney 

2. The ithree Institute, University of Technology, Sydney 

3. University of Technology Sydney, Sydney, NSW, Australia 

Proteolysis is an essential and ubiquitous post-translational protein modification (PTM) for the normal functioning of many biological 
systems. In prokaryotes, the scale of proteolytic regulation of the proteome is poorly characterised. The first systems-wide analysis of 
proteolytic cleavage in the bacterium Mycoplasma hyopneumoniae, a minimal genome porcine pathogen, was published in 2017. This 
landmark study demonstrated an unprecedented level of proteolytic processing targeting surface proteins with a role in interactions 
between M. hyopneumoniae and receptors on the surface of target host cells. Mycoplasma species are often highly host-adapted and 
known to infect vertebrates, invertebrates and plants, utilising specific individual characteristics and virulence factors. To expand our 
knowledge of proteolytic processing, we examined the systems-wide processing events in the human respiratory pathogen Mycoplasma 
pneumoniae using an N-terminome approach. This method used dimethyl labelling on the protein level and mass spectrometry to identify 
cleavage sites in 391 proteins. These data indicate that 56% of the predicted proteome is affected by proteolytic processing, producing 
many novel proteoforms from a genome of 688 ORFs. Biotinylation and trypsin shaving of cell surface proteins was used to identify 160 
proteins located on the surface of M. pneumoniae and over 80% of these (134 proteins) are targeted by proteolysis. Affinity 
chromatography was used to characterise putative host-pathogen protein interactions, demonstrating that surface proteins which undergo 
more extensive processing were correlated with a greater variety of interactions with host molecules. Notably, these data mirror the 
findings reported in M. hyopneumoniae, as well as a recent study of Spiroplasma citri, which demonstrates that proteolytic processing 
may be a fundamental mechanism required to generate proteoforms on the surface of the Mollicutes. These findings have significant 
implications for our understanding of protein maturation and the development of vaccines against these important pathogens. 
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Monitoring of yeast health using MALDI-TOF MS 

Brooke A Dilmetz1, 2, Mark Condina1, Florian Weiland3, 2, Jon Meneses4, Nick Sterenberg4, Peter Hoffmann1, 2  
1. The University of South Australia, Adelaide, SOUTH AUSTRALIA, Australia 

2. Adelaide Proteomics Centre, Adelaide, South Australia, Australia 

3. Medical Research Council Protein Phosphorylation and Ubiquitylation Unit, University of Dundee, Dundee, United Kingdom 

4. Coopers Brewery Ltd, Adelaide, South Australia, Australia 

Beer is the third most consumed beverage after coffee and tea, and therefore relies on strict quality assurance procedures to ensure 
consistent, high quality beer and consumer satisfaction. During brewing, yeast are exposed to a variety of stressors and must be able to 
respond to fluctuations in the environment such as pH, ethanol concentration and nutrient content. The re-use of yeast in subsequent 
fermentations (known as serial repitching) and their ability to maintain viability and vitality is also important for brewing performance. 
Recently, the applicability of molecular profiling using matrix assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-
TOF MS) in combination with Biotyper software was investigated for identification of beer spoilage microorganisms from routine biological 
quality control samples in a South Australian brewery. To expand the Biotyper platform and allow more comprehensive quality control 
practices, we assessed the monitoring of yeast fermentation performance using MALDI-TOF MS and incorporation a specific yeast health 
library into the database. Reference mass spectrum profiles of lager yeast (Saccharomyces pastorianus)exposed to osmotic, oxidative, 
ethanol, cold and nutrient stress were established and integrated into the Biotyper library. The applicability of monitoring yeast health was 
assessed by testing samples obtained from key points in production from a local South Australian brewery and the proteome analysed. 
Proteins that differentiate these stressed states from healthy yeast were subsequently identified using liquid chromatography tandem-
mass spectrometry (LC-MS/MS). This technology will aid in improving brewing production, reducing economic waste and accelerate the 
growth of the industry.  
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Lazyprot: a comprehensive software for the bioinformatic processing and pre-processing of 
proteomic data 

Jeremy Potriquet1, John Miles1, Jason Mulvenna  
1. James cook university, Smithfield, QLD, Australia 

In recent years, the number of technologies and instruments available and the field of applications for mass spectrometry have grown 
exponentially and with it the need for application software able to process with this tremendous amount of data generated. In parallel, the 
latest effort pulled by industry to make mass spectrometry affordable and the interface usable even by neophytes have widen the range 
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of users and related knowledge about the omics techniques. When it comes to data processing, often considered a bottle neck of many 
experiments, new tools for the analysis and interpretation of data are released regularly by industry and the scientific community [1, 2], 
however a regularly forgotten side of it is the pre- and post-processing of the data to be inputted or outputted by such elaborated pipelines. 
To format correctly or extract useful information from omics analysis sometime the best option remains bioinformatics [3]. Without a proper 
support bioinformatics can very quickly become frustrating and requires a substantial time and effort investment before becoming useful. 
To overcome this, Lazyprot was designed to provide a comprehensive and versatile solution to common problems when dealing with 
bioinformatics data but also attempt to provide innovative tools for the processing of proteomics quantitation and more specifically the 
SWATH workflow. Generation of proportionated venn diagrams, formatting and combination of fasta files, this tool also provides some 
solutions for mzML spectra representation and visual de novo sequencing as well as in silico Library generation for SWATH experiments 
and liquid chromatography retention time transposition from one system to another. All these tools are packaged in a Python language 
interface without dependencies or installation needed to make proteomic analysis as easy as possible. 

1. Deutsch EW, Mendoza L, Shteynberg D, et al. A Guided Tour of the Trans-Proteomic Pipeline. Proteomics. 2010;10(6):1150-1159. 
doi:10.1002/pmic.200900375. 

2. MacLean B, Tomazela DM, Shulman N, et al. Skyline: an open source document editor for creating and analyzing targeted 
proteomics experiments. Bioinformatics. 2010;26(7):966-968. doi:10.1093/bioinformatics/btq054. 

3. Cappadona S, Baker PR, Cutillas PR, Heck AJR, van Breukelen B. Current challenges in software solutions for mass 
spectrometry-based quantitative proteomics. Amino Acids. 2012;43(3):1087-1108. doi:10.1007/s00726-012-1289-8. 
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Unravelling the connection between Salmonella and Ankylosing Spondylitis 

Terry C.C Lim Kam Sian1, Ralf B Schittenhelm1, Anthony W Purcell1, Nancy Wang2  
1. Department of Biochemistry and Molecular Biology, Biomedicine Discovery Institute, Monash University, Clayton, Victoria, Australia 

2. Department of Microbiology and Immunology, Peter Doherty Institute for Infection and Immunity, University of Melbourne, Parkville, 
Victoria, Australia 

The association of HLA-B27 with Ankylosing Spondylitis (AS) is one of the strongest associations between a HLA molecule and an 
autoimmune disease. This association can, in part, be explained by the atypical characteristics of HLA-B27 to form homodimers, which 
act through non-classical pathways and trigger aberrant immune responses. Various cellular stresses have been proposed to induce 
homodimer formation, and here we show that infection by Salmonella typhimurium can also induce homodimer formation. Considering 
that AS patients often report developing disease post infection with gastrointestinal bacteria and as a sequela of infection induced reactive 
arthritis, HLA-B27 homodimers could play role in disease pathogenesis. The aim of this study is to understand the cellular requirements 
for homodimer formation and to provide insights on how these homodimer species trigger the immune system. 

Methods: Differences in the proteome between Salmonella typhimurium infected and uninfected cells were analysed by data dependent 
acquisition mass spectrometry. Significantly regulated proteins were identified and further analysed. 

Results: Our analysis identified 122 upregulated and 533 downregulated proteins post wild-type Salmonella typhimurium infection. These 
include proteins involved in the MHC presentation pathway, oxidative phosphorylation, glutathione metabolism, cell cycle and apoptosis. 
Proteins in the toll-like receptor signalling pathway, TRIF and part of NF-kb signalling pathway, which are generally involved in bacterial 
detection and signalling, were also observed to be modulated. The pathways important for homodimer formation have subsequently been 
interrogated using pharmacological inhibition and using mutant Salmonella typhimurium strains. 

Conclusion: This study provides insights on how homodimers are formed and their potential mode of action in disease. Consequently, 
opening the doorway for designing targeted therapies for Ankylosing Spondylitis. 
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Towards the generation of a comprehensive proteome map for phytophthora cinnamomi, the causal 
agent of native dieback 

Christina Andronis2, 1  
1. Proteomics International, Nedlands, WA, Australia 

2. Curtin University, Bentley, WA, Australia 

Phytophthora cinnamomi is a pathogenic oomycete that poses a significant threat to global biodiversity. It causes tree death and loss of 
vegetation/ crops by attaching to the fine-feeder roots and releasing apoplastic and cytosolic effectors. The destructive nature of these 
effectors during plant-pathogen interactions drives a complex array of defense responses and when successful, the pathogen causes 
plant death. Phytophthora cinnamomi exhibits various life stages, which enable it to survive through harsh environments. This has 
contributed to its success as a pathogen as it takes advantage of weakened potential hosts. However, the molecular mechanism of P. 
cinnamomi pathogenicity is not well-understood. In order to better understand the pathogen, a proteomic approach was used to dissect 
sub-cellular proteomes of P. cinnamomi. We were able to extract high quality intracellular and secreted proteins of P. cinnamomi and 
perform preliminary analysis of the intracellular proteome using gel-free shotgun proteomics. We identified 612 unique proteins when the 
mass spectrum was matched against the P. cinnamomi genome. From here, a 2-dimensional separation by reverse phase 
chromatography and liquid chromatography mass spectrometry will be developed to analyse the intracellular and secreted proteomes. 
We anticipate this approach will lead to a greater level of protein identification and provide a comprehensive biochemical snapshot of the 
pathogen. 
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96 

A Comparative Qualitative and Quantitative Assessment of SONAR for High-Throughput Proteomic 
Applications 

Chris Hughes1, Lee Gethings1, Jose Castro-Perez2, Robert Plumb2, James Langridge1  
1. Waters Corporation, Wilmslow, CHESHIRE, United Kingdom 

2. Waters Corporation, Milford, MA, USA 

The continued requirement to analyze larger sample cohorts to detect quantitative biologically significant differences is becoming of greater 
importance and placing greater demands on valuable instrument time. Traditionally, proteomic LC-MS analyses have been conducted 
using nanoscale chromatography in combination with data dependent analysis (DDA). However, the adoption of faster chromatography 
to increase sample throughput and data independent approaches (DIA) to overcome some of the shortcomings of DDA are proving 
increasingly popular. A number of DIA strategies with enhanced specificity exist, such as SWATH, whereby the quadrupole is stepped 
across a mass range of interest to increase specificity. This however can have drawbacks when utilizing faster chromatographic methods, 
since the duty cycle of the instrument is challenged. An alternate DIA method which also uses the quadrupole for selectivity is SONAR, 
whereby the quadrupole is scanned as opposed to stepping over the mass range of interest. SWATH and SONAR data were collected 
for a K562 cell line, demonstrating the importance of speed and specificity for accurate quantification and improved qualitative 
performance. When short chromatographic runs are implemented (i.e. 30 mins) a higher number of protein groups were identified for 
SONAR. Comparatively, 600 additional proteins were identified for SONAR when compared with SWATH. Quantitaitve gains are also 
observed for SONAR data showing high numbers of data points across chromatographic peak widths (typically 3 sec at half height), whilst 
maintaining optimum S/N. The enhanced specificity provided by the technique also demonstrates non-interfered detection of fragment 
ions. Overall, results from this comparative study highlight the advantages of SONAR over SWATH based DIA methods. The 
implementation of a scanning quadrupole with SONAR acquisitions allow data to be acquired at a faster rate, therefore providing a higher 
number of protein identifications with higher quantitative precision, particularly for high throughput analyses when using microflow 
chromatography for example. 
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Evaluating paper spray ionization and dried plasma spot analysis techniques for quantitation of the 
prostate cancer drug abiraterone 

Atul Bhatnagar2, 1, Matt McKay2, Megan Crumbaker3, Howard Gurney4, Mark Molloy2  
1. Molecular Sciences, Macquarie University, North Ryde, NSW, Australia 

2. Australian Proteome Analysis Facility, Macquarie University, NSW, Australia 

3. Crown Princess Mary Cancer Centre, Westmead Hospital, Westmead, NSW, Australia 

4. Macquarie University Hospital, North Ryde, NSW, Australia 

Abiraterone acetate is administered as a prodrug to metastatic, castration-resistant prostate cancer (mCRPC) patients to prolong their 
survival. Abiraterone acetate is readily metabolized into potent Androgen Receptor inhibitors Abiraterone and Abiraterone D4A (D4A). 
Due to reported pharmacokinetic (PK) variability of Abiraterone, it is a potential candidate for therapeutic drug monitoring (TDM). Here, 
we developed and validated a bioanalytical method as per the US FDA guidelines for the absolute quantitation of Abiraterone and D4A in 
patient plasma using ultra-high performance liquid chromatography (UHPLC) coupled with high-resolution accurate mass (HRAM) mass 
spectrometer (MS). The quantitation was linear for the range of 0.074–509.6 ng/mL for Abiraterone and 0.075–59.9 ng/mL for 
D4A.  Steady-state trough level plasma samples from two-time points of seventeen mCRPC patients were quantified using the assay. We 
explored using this assay with paper spray ionization (PSI) and dried plasma spot (DPS) techniques. In these techniques, a small volume 
(6 µL in PSI and 20 µL in DPS) of patient plasma was spotted on a paper substrate and was dried for 2 hours under ambient conditions. 
In case of PSI technique, the samples were introduced directly into HRAM MS for quantitative analysis by applying voltage and solvent 
on the paper substrate. For DPS technique, the samples were processed to recover the drug and then were quantitatively analyzed by 
LC-MS. The range of quantitative values reported for Abiraterone and D4A in mCRPC patient samples analyzed by conventional liquid 
plasma method were from 2.8–26.2 ng/mL and 0.26–2.6 ng/mL respectively whereas the corresponding values from PSI technique were 
4–5 times higher. The artificially high levels of quantitative values in PSI technique can be attributed to high background interfering ions. 
The DPS technique needs further exploration given the inherent advantage of low sample volumes involved, ease of sample collection, 
convenient storage, simple handling and transportation. 
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Bioarchaeological Proteomics: Development and application of Sample Preparation Methodology for 
Analysis of Ancient Egyptian Human Skin Samples 

Prathiba Ravishankar1, Jana Jones2, Raffaella Bianucci3, Mehdi Mirzaei1, Paul A. Haynes1  
1. Department of Molecular Sciences, Macquarie University, North Ryde, NSW 2109, Australia 

2. Department of Ancient History, Macquarie University, North Ryde, NSW 2109, Australia 

3. Department of Public Health and Paediatrics, University of Turin, Turin, Italy 

Proteins are more resilient molecules than DNA, which means there are certain advantages in analysing ancient proteins rather than 
ancient DNA. Shotgun proteomics analysis involves the characterisation of the protein profile of a given biological sample using nano flow 
liquid chromatography – tandem mass spectrometry, which generates large scale data from miniscule amounts of material. Archaeological 
research is often limited to tiny amounts of very precious samples available for scientific analysis. However, there is no validated 
proteomics workflow in the published literature that could be applied to ancient human skin tissue samples. We present here details of 
our work on the optimization and application of sample preparation methods for shotgun proteomics profiling analysis of ancient skin 
samples, by first using modern human skin tissue as a surrogate. We have tested two different grinding techniques, glass bead grinding 
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and liquid nitrogen grinding, for use in the process of protein extraction. We have also tested two different protein digestion techniques, 
SDS-PAGE and in-gel digestion, and filter-aided sample preparation (FASP) with in-solution digestion. Using an optimized approach, we 
have subsequently performed a shotgun proteomics analysis to investigate the protein profile of a set of four ancient human skin samples. 
These were sampled from an ancient Egyptian child in funerary basket of the Old Kingdom (2200 – 2000 BC). The results of these 
analyses are quite distinct from those of our previous work on skin samples from ancient Egyptian mummies. In addition to the immune 
response and inflammation related protein is, we identified numerous proteins related to skin infections. Thus, we have been able to 
generate unique archaeological information using molecular analysis techniques, including an indication of the health state of the individual 
at the time of death. 

99 

Comparison of SDS-PAGE gel slice protein fractionation and reversed-phase spin column peptide 
fractionation for use in quantitative shotgun proteomics in a variety of biological systems 

Sara Hamzelou1, Sophie Schiebel1, Charlotte Andrews1, Liting Deng1, Yunqi Wu1, Vineet Vaibhav1, Flora Cheng1, David 

Handler1, Prathiba Ravishankar1, Paul A. Haynes1  
1. Department of Molecular Sciences, Macquarie University, North Ryde, NSW 2109, Australia 

One of the most important steps in quantitative shotgun proteomics analysis is fractionation, at either the protein or peptide level. SDS-
PAGE fractionation of proteins, followed by in-gel digestion of proteins is a robust approach that has found widespread application in the 
field, including in our laboratory. In this study, we set out to determine how an orthogonal fractionation approach compared to our standard 
workflow in terms of numbers of proteins identified, time involved, ease of use, and applicability to a range of different biological sample 
types. Using sample material available from a variety of other projects in our laboratory, we have performed quantitative shotgun 
proteomics analysis of proteins extracted from a range of biological materials including E. coli, yeast, rice leaf, eucalyptus leaf, human 
skin and oyster gills. Samples were first analysed using our standard workflow of three replicates of SDS-PAGE fractionation of extracted 
proteins, followed by in-gel digestion of 16 equal fractions. Samples were then analysed using an alternative workflow involving three 
replicates of in solution digests of extracted protein using filter assisted sample preparation (FASP), followed by fractionation of peptides 
into 16 fractions based on hydrophobicity using a reversed-phase spin column. In both cases, peptides were then separated and identified 
using nanoflow reversed-phase liquid chromatography – tandem mass spectrometry. Preliminary experiments from analysis of E. coli 
lysates indicate that the reversed-phase spin column workflow seems to generate more reproducibly identified proteins from the same 
amount of starting material, and is comparable to the standard workflow in terms of both time involved and ease of use. We will present 
results from analysis of all the different biological materials involved, including bioinformatic characterisation of the properties of peptides 
and proteins found to be strongly enriched in one workflow or the other. 
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PepWitch: a python module to facilitate FDR-corrected Benjamini–Hochberg t-tests by employing 
same/same analysis on label-free shotgun data. 

David C.L. Handler1, Flora Cheng1, Dana Pascovici2, Paul A Haynes1  
1. Molecular Sciences, Macquarie University, Sydney, NSW, Australia 

2. Bioinformatics, APAF, Sydney, NSW, Australia 

Label-free shotgun proteomics results often contain thousands of protein identifications. As such, employing the Student’s T-Test to 
ascertain differences between sample states will invariably introduce false positives. This is termed the multiple testing problem. In the 
recent past, multiple testing corrections such as the Bonferroni or Benjamini–Hochberg procedure were employed to account for this 
noise. However, these tests tend to be overly conservative while also eliminating true positive results. In our research, we have developed 
a new method to help correct the Benjamini–Hochberg overcorrection through the analysis of the noise inherent within biological 
replicates. Through a multivariate, non-redundant analysis of six replicates (termed same/same analysis), an internal noise threshold is 
produced where an appropriate Q value facilitates a one percent false discovery rate. This Q value is then used for subsequent 
control/treated state comparisons. This research lead to the development of a python script called PepWitch (available soon on github) 
that can, given at least one state with six replicates, automatically determine the best Q value to use for subsequent control/treated 
analysis (GPM output only, for now). PepWitch also functions to generate high stringency data based on normalised spectral abundance 
factors from regular triplet experiments – this is an expansion of the previously available Scrappy module . 

1. Neilson, Karlie A., et al. "Label-free quantitative shotgun proteomics using normalized spectral abundance factors." Proteomics for 
Biomarker Discovery (2013): 205-222. 
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Role of post translationally modified peptides in cancer 

Kirti Pandey1, Nicole A Mifsud1, Anthony W Purcell1  
1. Monash University, Clayton, VICTORIA, Australia 

Introduction- A wide variety of normal cellular events including cell signaling, DNA replication and protein degradation are regulated by 
protein post-translational modification (PTM). Oligopeptides are liberated from proteins during their intracellular degradation via the 
proteasome and a few of them retain their PTMs and along with native peptides are transported into the endoplasmic reticulum, where 
they are loaded onto Human Leukocyte Antigen (HLA) class 1 molecules and presented on the surface of antigen presenting cells. The 
composition of these HLA-peptide complexes dictates T cell recognition and any subsequent immune response. Various studies have 
shown that in cancer, a dysregulation in different signaling cascades occurs which increases PTMs. The aim of this study is to identify 
modified proteins and peptides in different hematological cancers including different subtypes of leukemias and myelomas. 
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Methods- 1 X 109 cells of human acute monocytic leukemia cell line, THP-1 (HLA-A*02:01, B*15:11, C*03:03, DRB1*01:01, 15:01, 
DQB1*05:01, 06:02, DPB1*02:01, 04:02) were lysed. Immunoaffinity purification was used to extract peptides from HLA class I and II 
alleles. Direct proteome analysis of the peptide ligands was performed using liquid chromatography and tandem mass chromatography 
(LC-MS/MS). 

Results- A total of 5788 peptides were identified from HLA-A*02:01, 2259 peptides from pan HLA class I and 2027 peptides for pan HLA 
class II. Several different modifications were found; prominently oxidation and deamidation along with more rarely detected 
phosphorylation (n=37) and methylation (n=100). These rarer modified peptides will be tested in cellular assays, using peripheral blood 
mononuclear cells hematological cancer patients and healthy donors (as a control group) to determine their ability to evoke a T cell 
mediated immune response. 

Conclusion- This study implicates PTM proteins and peptides as an immunological signature of ‘transformed’ cancer cells that can lead 
to development of newer diagnostic tools and better immunotherapeutic approaches. 

1. Cobbold M, De La Pena H, Norris A, Polefrone JM, Qian J, English AM, et al. HLA class I-associated phosphopeptides are the 
targets of memory-like immunity in leukemia. Science translational medicine. 2013;5(203):203ra125. 

2. Zarling AL, Polefrone JM, Evans AM, Mikesh LM, Shabanowitz J, Lewis ST, et al. Identification of class I HLA-associated 
phosphopeptides as targets for cancer immunotherapy. Proceedings of the National Academy of Sciences of the United States of 
America. 2006;103(40):14889-94. 

3. Williamson NA, Rossjohn J, Purcell AW. Tumors reveal their secrets to cytotoxic T cells. Proceedings of the National Academy of 
Sciences. 2006;103(40):14649-50. 
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A blockage, a trickle or a deluge? TAP’ing into viral immune evasion 

Nathan P Croft1, Thilaga Velusamy2, Stewart Smith2, Anthony W Purcell1, David C Tscharke2  
1. Infection and Immunity Program & Department of Biochemistry and Molecular Biology, Biomedicine Discovery Institute, Monash 
University, Clayton, VIC, Australia 

2. John Curtin School of Medical Research, The Australian National University, Canberra, ACT, Australia 

ICP47 is an iconic immune modulator encoded by herpes simplex virus (HSV) that hides infected cells from the immune system by 
inhibiting the presentation of peptides to CD8 T cells. Specifically, ICP47 functions by binding to the transporter associated with antigen 
presentation (TAP), blocking peptide transport and loading onto MHCI, thus reducing peptide display at the cell surface. During its 
identification in the 1990s, ICP47 was attributed to have near-absolute species bias for human TAP; however, later work showed that 
ICP47 can contribute to HSV neurovirulence in mice. Given the continued use of mouse models as a mainstay of HSV research in vivo, 
we re-examined this controversy using a new set of ICP47 null viruses through a combination of infection models and epitope identification 
and quantification by mass spectrometry. In a mouse flank infection model, deletion of ICP47 did not alter lesion development or virus 
load, latency, spread and reactivation. By contrast, we show ICP47 does inhibit antigen presentation significantly on HSV-infected mouse 
cells using in vitro antigen presentation assays. Further, we identified more HSV-derived peptides on ICP47-deficient cells than wild-type 
and subsequently quantified peptide presentation of 13 such epitopes and the impact of ICP47 in cells expressing either mouse or human 
TAP molecules. These data confirm that ICP47 almost entirely blocks human TAP-mediated peptide presentation, though the degree of 
inhibit was somewhat peptide-specific; conversely, the effect of ICP47 on mouse TAP was far less profound, resulting in a two- to five-
fold reduction in MHC-peptide abundance. These data allow us to put the first numbers on viral immune evasion at the MHC-peptide level 
and validate the species-specific nature of ICP47. Thus, despite reduced, though nonetheless significant, antigen presentation in mouse 
cells, ICP47 is not an effective immune modulator in mice where HSV is confined to the peripheral nervous system. 
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Label free and TMT proteomic analysis of leaf lamina and leaf growing zones in rice genotypes with 
contrasting drought tolerance 

Yunqi Wu1, Mehdi Mirzaei1, Paul A. Haynes1  
1. Macquarie University, North Ryde, NSW, Australia 

Plants require a distinctive cohort of enzymes to coordinate division and the subsequent expansion of cells. Proteomic analysis of ever 
smaller samples now enables interrogation of the proteome of tissues dissected from the leaf bases of higher plants. Thus, plants exposed 
to stresses such as drought are amenable to analysis of the proteome. We investigated whether proteins expressed in the mature regions 
as well as the most immature regions of developing leaves of a drought-tolerant rice landrace (IAC1131) could provide insights into the 
impact of soil drying on gene expression when compared with the drought-sensitive Nipponbare. Proteins extracted from one-cm long 
shoot growth zones and the mature leaf lamina were investigated using both Tandem Mass Tags (TMT) and label-free proteomic 
approaches. While the TMT labelling approach identified more proteins overall than the label free approach, the observed protein 
abundance trends and biological conclusions reached from both sets of data were in close agreement. The data acquired from both 
proteomic approaches indicate that the leaf lamina of IAC1131 appears to be better able to cope with stressful conditions by up-regulating 
a suite of stress and defence response related proteins. Nipponbare, in contrast, lacks the range of stress responses shown by the more 
stress tolerant variety, and responds to drought stress by initiating a partial shutdown of chlorophyll biosynthesis in an apparent attempt 
to preserve metabolic resources. While in the leaf growing zone, proteins involved in organization of the meristem and subsequent cell 
formation were up-regulated in drought in IAC1131, and those proteins involved in oxidation state and response to external stimuli were 
more likely to be up-regulated by drought in Nipponbare. 
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Characterisation of Biotherapeutics Using Native Ion Mobility Mass Spectrometry 

Christopher Buck1, Dale A Cooper-Shepherd2, Jakub Ujma2, Kevin Giles2, Nick Tomczyk2, Laetitia Denbigh2  
1. Waters Australia, Burnside, VIC, Australia 

2. Waters Corporation, Manchester, UK 

Biopharmaceutical products present a complex analytical challenge to the modern pharma industry. Not only must laboratories 
characterize the primary structure of protein species, but also the tertiary and quarternary (higher order) structure. One method often used 
in research laboratories for higher order structure analysis is native ion mobility spectrometry-mass spectrometry (IMS-MS). Due to the 
expansion of the biopharmaceutical industry and the broadening range of drugs being investigated, instrumentation is required to carry 
out advanced experiments in a routine manner. We describe a method to carry out native IMS-MS on a routine high resolution LC-IMS-
MS platform. We also describe investigations into the applicability of high resolution-IMS-MS (HR-IMS-MS) for biopharmaceutical analysis 
using a cyclic IMS-enabled research platform. 

1. T. W. Knapman, et al. Curr Anal Chem 2013, 9(2), 181-191. 
2. T. M. Allison, et al. Nat Commun 2015, 6:8551. 
3. C. V. Robinson. Biochem Soc Trans 2017, 45(1), 251-260. 
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Consequences of genetic variation and associated proteomes in chronic venous leg ulceration 

Elizabeth Sydes1, Daniel Broszczak2, Diane Maresco-Pennisi3, Christina Parker4, Daniel Wallace5, Tony Parker6  
1. Tissue Repair & Regeneration Program, Institute of Health & Biomedical Innovation, Queensland University of Technology, Brisbane, 
Queensland, Australia 

2. School of Science, Faculty of Health Sciences, Australian Catholic University, Brisbane, Queensland 

3. Centre for Clinical Research, University of Queensland, Brisbane, Queensland 

4. School of Nursing, Queensland University of Technology, Brisbane, Queensland, Australia 

5. School of Biomedical Sciences, Queensland University of Technology, Brisbane, Queensland, Australia 

6. Tissue Repair and Translation Physiology Program, Institute of Health and Biomedical Innovation, Brisbane, Queensland, Australia 

Venous leg ulcers (VLU), the most severe manifestation of chronic venous disease, are debilitating wounds that can remain unhealed for 
several decades and recur in up to 70% of cases. The progression and recalcitrance of the condition is not well understood and, although 
there is evidence to suggest a genetic predisposition, the genes involved have yet to be elucidated. The HFE gene encodes for a cell 
surface protein which helps to regulate the absorption of dietary iron and its release from storage sites in the body. Two single nucleotide 
polymorphisms (SNPs) within this gene, p.C282Y and p.H63D, are directly involved in the dysregulation of iron homeostasis, leading to 
iron overload in various tissues and in some cases, hereditary haemachromatosis. Iron overload in the dermis has been associated with 
fibrosis and chronic inflammation. We hypothesise that, in combination with chronic venous insufficiency and venous stasis, these 
mutations in the HFE gene can predispose patients to poorer healing outcomes. These SNPs were analysed in VLU patients and age 
matched controls while the protein in patient wound fluid samples was analysed using a SWATH proteomics approach. We found that 
17% of the patient cohort (n = 52) had at least one HFE p.C282Y mutant allele, compared to 8% in the control cohort (n = 62). A Pearson’s 
Chi-squared test showed the frequencies of the p.C282Y mutant alleles to be significantly different between the two cohorts (p = 0.04). 
Correlation of genotype data with the proteomic data, with particular emphasis on proteins related to iron metabolism and tissue integrity, 
is ongoing. It is anticipated that proteins associated with the HFE gene will have an altered abundance in non-healing or slow healing 
wounds. 
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Human CD52 initiates its immunosuppressive activity via specific sialoforms  

Abdulrahman Shathili1, 2, Esther Bandala-Sanchez3, Ethan Goddard-Borger3, Alan John3, Arun Evervest-Dass4, Leonard 

Harrison3, Nicolle Packer1, 4, 2  
1. MSc, Macquarie University , Sydney, NSW, Australia 

2. Macquarie node, Centre of Excellence for nanoscale biophotonics , Sydney, nsw, Australia 

3. walter and hall institute , Melbourne 

4. Institute for Glycomics, Grifith University, Gold-Coast, QLD, Australia 

Regulation of T cells is necessary to limit their proliferation and to prevent autoimmune diseases. High expression of the cluster of 
differentiation protein 52 (CD52) results in suppression of other T cells by interacting with sialic acid-binding immunoglobulin-like lectin 
receptor-10 (Siglec-10) (1). CD52 is a low molecular weight (1208 Da) glycopeptide with a single N-linked, and several potential O-linked, 
glycosylation sites (2). We aimed to perform a comprehensive glycomics/glycoproteomics characterisation of several CD52-Fc 
recombinant proteins to determine the bioactive glycoforms of CD52. CD52 was expressed as a recombinant protein in fusion with carrier 
immunoglobulin Fc glycoprotein in host cells (HEK293 or CHO), and was functionally tested for suppression of T-cell proliferation and 
interferon-γ secretion. N-glycans were released after PNGase F treatment and reduced glycans were analysed using porous graphitised 
carbon-liquid chromatography-MS/MS in (-) mode on an ion trap mass spectrometer. Intact-mass of CD52 analysis was performed by (+) 
mode reversed phase C8-ESI-MS/MS on a Q-TOF mass spectrometer. The N-glycosylation profile of CD52 with the carrier Fc 
N297 glycosylation site mutated showed the presence of several bi-, tri- and tetra-antennary sialylated N-glycan structures. This glycan 
profile was also observed on CD52 after Factor X cleavage from the Fc carrier. O-glycan structures were observed by intact-mass analysis 
of the CD52 glycopeptide after PNGase F treatment, and showed a low abundance of core type-2 di-silaylated structures. Interestingly, 



 

                                             
23rd Lorne Proteomics Symposium 2018 – Page 71                                   

the relative abundance of tri- and tetra- antennary sialylated structures, as well as the specific α-2, 3 sialic acid linkage, correlated with 
two variants of CD52-Fc that showed different immunosuppressive activity.  Furthermore, anion exchange chromatography on a Mono Q 
GL column separated CD52-Fc into glycoforms that varied in their capacity to suppress T-cell proliferation, strongly supporting different 
sialylation as a determinant of active CD52. These findings define glycan structures responsible for the bioactivity of CD52. 

1. Bandala-Sanchez E, Zhang Y, Reinwald S, Dromey JA, Lee B, Qian J, Böhmer RM and Harrison LC (2013) T cell regulation 
mediated by interaction of soluble CD52 with the inhibitory receptor Siglec-10. Nature Immunol 14: 741-48. 

2. Treumann A, Lifely MR, Schneider P and Ferguson MAJ (1995) Primary structure of CD52. J Biol Chem 270: 6088-99. 
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Glycosylation features of neutrophilic granules 

Harry Tjondro1, Vignesh Venkatakrishnan2, Ian Loke1, Sayantani Chatterjee1, Regis Dieckmann3, Charlotte Horn4, Benjamin L 

Parker5, Nicolle H Packer1, Niels Borregaard4, Niclas G Karlsson2, Johan Bylund6, Anna Karlsson3, Morten Thaysen-Andersen1  
1. Department of Molecular Sciences, Macquarie University, Sydney, NSW, Australia 

2. Institute of Biomedicine, Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden 

3. Department of Rheumatology and Inflammation Research, Institute of Medicine, Sahlgrenska Academy, University of Gothenburg, 
Gothenburg, Sweden 

4. The Granulocyte Research Laboratory, Department of Hematology, Rigshospitalet, University of Copenhagen, Copenhagen, 
Dernmark 

5. Charles Perkins Centre, School of Molecular Bioscience and School of Medicine, University of Sydney, Sydney, Australia 

6. Department of Oral Microbiology and Immunology, Institute of Odontology, Sahlgrenska Academy, University of Gothenburg, 
Gothenburg, Sweden 

Protein glycosylation is important in many processes of the innate immune system. Aberrant glycosylation can modulate the innate immune 
response including the anti-microbial function of neutrophils. Recently, we discovered a new type of protein N-glycosylation, 
paucimannosidic N-glycans (Man1-3GlcNAc2Fuc0-1) on intact bioactive proteins that appear to be significant immune-modulators within the 
primary granule of neutrophils (Loke et al., Mol Cell Proteomics, 2017). To improve our understanding of these glycoepitopes, we here 
provide a detailed map of the glycosylation of the various granules of human neutrophils. Resting neutrophils from healthy donors were 
isolated. After gentle plasma membrane disruption, granules were separated by density gradient centrifugation into four fractions 
containing primary, secondary and tertiary granules, and the secretory vesicles/plasma membrane. The identity of the isolated intact 
compartments was validated using ELISA of granule-specific markers. Disruption of the granules by sonication, followed by 
ultracentrifugation, allowed the separation of the luminal and membrane proteins. Released N- and O-glycans from these proteins were 
analysed using PGC-LC-ESI-CID-MS/MS. Bottom-up and top-down glycoproteomics experiments were also performed using RP-LC-ESI-
MS/MS. In total, 68 N-glycans and 9 O-glycans were characterised and quantified across the neutrophil granules. Interestingly, granule-
specific N- and O-glycosylation was determined, as illustrated by the significant enrichment of paucimannosidic N-glycans and a complete 
absence of O-glycans in primary granules, and very large poly-LacNAc containing bi-antennary complex-type N-glycans within secondary 
granules. Additionally, distinct glycosylation differences were observed between the luminal and membrane proteins indicating differential 
glycan processing even within the individual granules. Bottom-up and top-down glycoproteomics confirmed that paucimannosylation is a 
significant glycoepitope within primary granules and that these unusual N-glycans are carried by intact proteins. This detailed glyco-map 
demonstrating peculiar granule-specific glycosylation features of healthy neutrophils is essential to further advance our understanding of 
granulocytic glycobiology in inflammation and infection. 
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Dual function of Ost3 proteins elucidated using glyco- and global proteomics 

K Y Benjamin Yeo1, Ben Schulz1, 2, Lucia Zacchi1, 2  
1. School of Chemistry and Molecular Biosciences, The University of Queensland, St Lucia, QLD, Australia 

2. Centre for Biopharmaceutical Innovation, The Australian Institute for Bioengineering and Nanotechnology, The University of 
Queensland, St Lucia, QLD, Australia 

N-glycosylation is an essential co- and post- translational modification that affects protein folding, stability and function. N-glycosylation is 
catalyzed by an enzyme complex known as the oligosaccharyltransferase (OTase). Ost3 and Ost6 proteins are subunits of the OTase 
and found to have different protein substrate binding affinities1. In humans, the orthologues of OST3 and OST6 are MagT1 and TUSC3. 
MagT1 and TUSC3 have been found to transport magnesium as well as assist in glycosylation, hence we hypothesized that Ost3 and or 
Ost6 proteins could perform similar functions.  Yeast is a model organism where gene manipulation can be used to study protein function. 
Here, we used a Tet repressible promoter system to achieve a double knockdown/out of OST3/6 in a yeast strain. Recent advances in 
mass spectrometry allowed us to study proteins and their modifications extensively. In this study we employed both glyco- and global 
proteomics to elucidate Ost3/6 function. We found that Ost3- and Ost6-deficient yeast had a severe growth defect, which was partially 
rescued by the addition of magnesium. This supports a role for Ost3 proteins in Mg2+ transport in yeast, as well as in vertebrates. However, 
glyco-proteomics did not show any sign of improvement in site specific glycosylation. This result suggested that Ost3 protein-mediated 
Mg2+ transport is independent of glycosylation. Consistent with this, global proteomics revealed extensive changes in ribosomal proteins, 
metabolic processes and translation. Of these changes, ribosomal proteins were rescued by the addition of excess Mg2+. The dual function 
of Ost3 proteins in regulating N-glycosylation and in transporting Mg2+ appears to be conserved from vertebrates to fungi. Ost3 protein-
mediated Mg2+ transport is required for normal cellular levels of ribosomes, potentially due to the direct stabilizing effect of Mg2+ on intact 
ribosomes. 

1. Polypeptide binding specificities of Saccharomyces cerevisiae oligosaccharyltransferase accessory proteins Ost3p and Ost6p. 
Jamaluddin, M. Fairuz B., Bailey, Ulla-Maja, Tan, Nikki Y. J., Stark, Anthony P. and Schulz, Benjamin L. (2011) Polypeptide binding 
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specificities of Saccharomyces cerevisiae oligosaccharyltransferase accessory proteins Ost3p and Ost6p. Protein Science, 20 5: 
849-855. doi:10.1002/pro.610 
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Characterising site-specific N-glycosylation facilitated by the oligosaccharyltransferase 

Danila Elango1, Ben L Schulz1  
1. The University of Queensland, St Lucia, QLD, Australia 

Asparagine (N)- linked glycosylation is a common and important post-translational modification (PTM) present in all three domains of life 
- archaea, eukaryota and bacteria. It has essential roles including facilitating protein folding, stability and function. It specifically refers to 
the attachment of carbohydrates onto asparagine (Asn) residues, typically within the consensus sequon N-X-S/T, where X cannot be 
proline. Biosynthesis of the donor glycan substrate for glycosylation is a multi-enzymatic process catalysed by the Alg (asparagine-linked 
glycosyltransferase) enzymes (Alg1-14). The sequential activity of the Alg enzymes results in a 14-sugar oligosaccharide 
(Glc3Man9GlcNAc2) that is transferred onto a protein acceptor substrate by the oligosaccharyltransferase (OTase). Defects in the N-glycan 
biosynthetic pathway cause changes in glycan occupancy, structure, and changes in protein abundance. While the 
oligosaccharyltransferase (OTase) is the central enzyme in N-glycoprotein biosynthesis, physiological regulation of the enzyme is poorly 
understood. To test for the presence of a regulatory mechanism controlling OTase activity in response to glycosylation stress, we used 
SWATH-MS to quantify site-specific changes in glycan occupancy in a yeast model system. We compared site-specific glycosylation in 
yeast with defects in LLO structure (alg6Δ) and abundance (tunicamycin-treated cells). We identified a subset of sites that were inefficiently 
glycosylated in tunicamycin-treated cells but which remained efficiently glycosylated in alg6∆ cells. Our findings suggest that sequence 
motifs regulate site-specific OTase activity to ensure glycosylation is optimally targeted in conditions of glycosylation stress. 
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Carcinoembryonic antigen glycosylation – a highly underestimated cancer marker? 
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Carcinoembryonic antigen (CEA) is a widely used tumour marker for a variety of different cancers. With 28 potential N-glycosylation sites 
distributed over its seven Ig-like domains CEA is also a highly glycosylated protein. However, to date information on CEA specific 
glycosylation in health and disease is scarce. To close this gap and evaluate the diagnostic/prognostic potential embedded in CEA 
glycosylation we used highly sensitive and selective glycomics & glycoproteomics technologies to uncover CEA glycosylation signatures. 
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Purified CEA was obtained from human colon adenocarcinoma (cell line and tissue), liver metastasis of colon adenocarcinoma and ascites 
fluid. Glycopeptides obtained by pronase digestion were analysed in a dual LC-setup using reversed phase and porous-graphitized-carbon 
(PGC) nano-LC-ESI-MS/MS within a single run, while independent PGC nano-LC-ESI-MS/MS glycomics provided a hitherto 
unprecedented in-depth view on CEA glycosylation. Glycoproteomics identified 28 N-glycosylation sites exhibiting varying occupancy 
rates of oligomannose, neutral and sialylated N-glycans (site-specific glycosylation). These occupancy rates also differed between CEAs 
from different origins. In all CEAs, however, site Asn309 was found to be not glycosylated. Unexpectedly, in the functionally important N-
terminal domain Asn76 was identified to be glycosylated within a non-canonical sequence motif NRQ. CEA has been found to be one of 
most diversely N-glycosylated proteins described to date carrying over 250 different N-glycan structures. We identified distinct source 
dependent glycosylation features in N-glycan branching, degree of sialylation and level of bisecting N-glycans, indicating that CEA 
glycosylation provides excellent opportunities to improve currently existing CEA based cancer diagnostics. CEA was also found carrying 
the sialyl-Lewis X epitope, which is an important Lewis blood group antigen reportedly involved in cell-cell recognition and metastasis. A 
better understanding of CEA glycosylation signatures will also open novel avenues to study CEA's involvement in cancer progression and 
metastasis. 
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Taming the beast: Standardising porous graphitised carbon based LC-MS glycomics 

Christopher Ashwood1, 2, Nicolle H Packer1, 2  
1. Dept. of Molecular Sciences, Macquarie University, Sydney, NSW, Australia 

2. Centre for Nanoscale Biophotonics, Dept. of Molecular Sciences, Macquarie University, Sydney, NSW, Australia 

Our universal glycomics approach characterises and quantifies glycan structures, from any source, without labels or derivatisation. To 
separate these glycan mixtures, we use porous graphitised carbon (PGC) as a chromatographic stationary phase, to resolve structurally 
similar glycan isomers. Previous inter-lab studies have identified that glycomics can benefit from a reduction in technical variability in 
glycan LC-MS analysis, extending the value of glycomics for probing biology[1]. Following separation, detected glycan structures have 
associated retention times, however these values are specific to LC conditions and can vary particularly when using PGC due to the 
column’s capacity for redox reactions[2]. As a result, although order of elution is reproducible, actual retention time values are not widely 
comparable. This challenge has been addressed in fields such as proteomics through the addition of internal retention time standards but 
standards are not widely available in glycomics due to the structural complexity of carbohydrate chemistry. A dextran oligosaccharide 
ladder, similar to that used in reversed phase chromatography of fluorescently labelled glycans, was produced by acid hydrolysis and was 
characterised by LC-PGC-MS/MS. Eight subunits from 3-10 glucose units (GU) were separated and an equation was fitted to the elution 
pattern  (R2 >0.999).  Analysing N-glycans released from eight purified glycoproteins resulted in 212 unique glycan structures being 
characterised and assigned GU values. These values were found to be more specific for each structure than their retention time value 
and successfully discriminated closely eluting isomers. To assess the technical variation of glycan analysis using PGC, a pre-defined 
mixture of released glycans was analysed including a simulated reduction in retention. Following alignment with the dextran ladder, 
retention time variation was significantly reduced. The ladder was also used to normalise instrument variation for glycan quantitation, 
resulting in an average peak area variation (CV) reduction of 30%. 

1. Wada Y, Azadi P, Costello CE, et al. Comparison of the methods for profiling glycoprotein glycans—HUPO Human Disease 
Glycomics/Proteome Initiative multi-institutional study. Glycobiology. 2007;17(4):411-422. 

2. Bapiro TE, Richards FM, Jodrell DI. Understanding the Complexity of Porous Graphitic Carbon (PGC) Chromatography: 
Modulation of Mobile-Stationary Phase Interactions Overcomes Loss of Retention and Reduces Variability. Anal Chem. 
2016;88(12):6190-6194. doi:10.1021/acs.analchem.6b01167 
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Selenomonas sputigena flagellin glycoproteomics reveals previously not described O-glycans and 
rhamnose fragment rearrangement occurring on the glycopeptides 

Cornelia B Rath1, Falko Schirmeister2, Rudolf Figl3, Peter H Seeberger2, Christina Schäffer1, Daniel Kolarich4  
1. Department of NanoBiotechnology, Universität für Bodenkultur Wien, Vienna, Austria 

2. Department of Biomolecular Systems, Max Planck Institute of Colloids and Interfaces, Potsdam, Brandenburg, Germany 

3. Department of Chemistry, Universität für Bodenkultur Wien, Vienna, Austria 

4. Griffith University, Southport, QLD, Australia 

The Gram-negative, flagellated, anaerobic, crescent-shaped bacterium Selenomonas sputigena is a potential human periodontal 
pathogen. Information on its virulence factors and underlying pathogenicity mechanisms is scarce. Here we show for the first time 
that S. sputigena produces a diversely and heavily O-glycosylated flagellin C9LY14 as a major cellular protein, which carries various 
hitherto undescribed rhamnose- and N-acetylglucosamine linked O-glycans in the range from mono- to hexasaccharides. A 
comprehensive glycomic and glycoproteomic assessment revealed extensive glycan macro- and microheterogeneity identified from 22 
unique glycopeptide species. From the multiple sites of glycosylation, five were unambiguously identified on the 437-amino acid C9LY14 
protein (Thr149, Ser182, Thr199, Thr259, and Ser334), the only flagellin protein identified. The O-glycans additionally showed 
modifications by methylation and putative acetylation. Some O-glycans also carried hitherto undescribed residues/modifications as 
determined by their respective m/z values, reflecting the high diversity of native S. sputigena flagellin. We also found that monosaccharide 
rearrangement occurred during collision-induced dissociation (CID) of protonated glycopeptide ions. This effect resulted in pseudo Y1-
glycopeptide fragment ions that indicated the presence of additional glycosylation sites on a single glycopeptide. CID oxonium ions and 
electron transfer dissociation, however, confirmed that just a single site was glycosylated, domonstrating for the first time that glycan to 
peptide rearrangement can occur on glycopeptides and that this effect is influenced by the molecular nature of the glycan moiety. This 
effect was most pronounced with disaccharides. This study is the first report on O-linked flagellin glycosylation in S. sputigena, revealing 
that C9LY14 is one of the most heavily glycosylated flagellins described to date. The data have been deposited to the ProteomeXchange 
with identifier PXD005859 



 

                                             
23rd Lorne Proteomics Symposium 2018 – Page 74                                   

113 

Determining the role of Campylobacter jejuni N-glycosylation in protein stability by N-terminomics 

Joel Cain2, 1, Nichollas Scott1, Nestor Solis1, Melanie White2, 3, 1, Stuart Cordwell2, 3, 1, 4  
1. School of Life and Environmental Sciences, University of Sydney, Sydney, NSW, Australia 

2. Charles Perkins Centre, The University of Sydney, Sydney, NSW, Australia 

3. Discipline of Pathology, University of Sydney, Sydney, NSW, Australia 

4. Sydney Mass Spectrometry, University of Sydney, Sydney, NSW, Australia 

Campylobacter jejuni is the leading cause of gastroenteritis in the developed world, with human infections predominantly acquired via 
under-cooked or poorly prepared poultry, a host in which the organism is considered a commensal. C. jejuni encodes a protein N-
glycosylation system (Pgl), which targets >100 membrane-associated proteins and is required for both human infection and chicken 
colonization. Despite this, the exact biological role of this post-translational modification system remains poorly understood. We employed 
iTRAQ-based labelling to show that loss of the PglB oligosaccharyltransferase (ΔpglB), or biosynthetic enzymes that generate the glycan 
(ΔpglDEF), have a limited effect on whole protein abundance relative to wild-type. Changes were largely associated with known 
glycoproteins, with ~17% of quantified N-glycoproteins displaying altered protein abundances. N-terminal amine isotopic labelling of 
substrates (N-TAILS) comparisons between wild-type and Δpgl mutants provided evidence for proteolytic processing in close proximity to 
known sites of N-linked glycosylation that was only identified in pgl mutant strains. We next performed intact glycopeptide analysis of N-
glycopeptide enriched membrane protein fractions from wild-type C. jejuni, using protein level dimethylation to differentiate those N-
glycopeptides localised at protein N-termini. Using this approach, we were able to identify 78 unique C. jejuni N-glycopeptides, including 
2 novel sites. We also provide evidence that the proteolytic activity associated with sites of N-glycosylation is limited in the wild-type, 
further supporting the conclusion that N-glycosylation serves to protect N-glycoproteins from proteolytic degradation within the C. 
jejuni membrane. 
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Automating the release of N- and O- glycans from glycoproteins       

Liisa Kautto1, 2, Lea Lackermeier3, Nicolle Packer1, 2  
1. Macquarie University, NSW, Australia 

2. ARC Centre of Excellence for Nanoscale Biophotonics (CNBP), Macquarie University, Sydney , NSW, Australia 

3. University of Applied Science of Landshut, Landshut, Germany 

Glycosylation affects structure, folding, and function of numerous proteins. Aberrant glycosylation has been shown to be associated with 
different diseases. Currently, there are several approaches for high throughput N- and O- linked glycan analysis of derivatised glycans 
such as ultra-performance liquid chromatography (UPLC), liquid chromatography mass spectrometry (LC-MS), capillary gel 
electrophoresis (CGE) 1. In our laboratory the routine method that has been found to be the best for glycan isomer separation and structural 
analysis is porous graphitised carbon liquid chromatography/mass spectrometry (PGC-LC-MS/MS) of reduced N- and O- glycans released 
form purified and complex mixtures of glycoproteins2. However the sample preparation is still carried out manually. Therefore there is a 
need for sensitive and robust high-throughput methods for the label-free release of glycans and their preparation for LC/MS analysis. In 
our label-free method N-linked glycans are released using peptide N-glycosidase F (PNGaseF) and O-linked glycans subsequently 
released by reductive alkaline beta-elimination. The standard manual sample preparation for this glycan analysis is very labour-intensive, 
involving three days of bench work, and also the efficiency of glycan recovery could affect the reproducibility of the method during this 
workflow. To standardise and automate this process, we have successfully developed a high-throughput sequential N- and O-glycan 
release process using the liquid handling robot, Hamilton Nimbus (Bio-Strategy, Australia). The Nimbus workflow accommodates a use 
of MPE2 (positive pressure module) device suited for high-throughput needs (96-well SPE plate) and Hamilton Heater Shaker (HHS). The 
results demonstrate that highly similar glycan profiles are measured when the Nimbus workflow is compared with the routine manual. The 
results were based on applying the workflow to analyse the N-linked glycans of a highly glycosylated mixture of immunoglobulins. The of 
this automated process for N- and O-glycan sample preparation from glycoproteins will enable reproducible, high throughput, sensitive 
analysis to be performed. 

1. Huffman, J. E., Pučić-Baković, M., Klarić, L., et al. (2014) Comparative performance of four methods for high-throughput 
glycosylation analysis of immunoglobulin G in genetic and epidemiological research, Mol. Cell Proteom., 13, 1598-1610. 

2. Jensen P. H., Karlsson , N.G., Kolarich D. and Nicolle H. Packer (2012) Structural analysis of N- and O-glycans released from 
glycoprpoteins. Nature Protocols, 7, 1299-1310. 
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Inflammation induces Polysialic Acid in the Brain 

Sameera Iqbal1, Lindsay Parker1, Nicolle Packer1  
1. Macquarie University, Sydney, Marsfield, NSW, Australia 

Polysialic Acid is a α2-8-linked sialic acid chain present on cell surfaces in embryonic brains. In adult brains, polysialic acid is only observed 
in restricted areas where neural plasticity remodeling of neural connections or neural generation is required. Changes in polysialylation 
pattern are reported to be associated with immune defense and inflammation in the CNS. Opioids such as Morphine-3-Glucuronide (M3G) 
(a metabolite of morphine) activates neuroinflammation in a manner parallel to Lipopolysaccharide (LPS), compromising opioid-induced 
analgesia, and the hypothesis of this study is that M3G may affect the polysialic acid expression in neurons. The effects of M3G on the 
expression of polysialic acid in neurons were studied using immunocytochemistry and HPLC analysis.  It was found that polysialic acid 
expression was significantly increased following M3G stimulation in neurons similar to LPS when compared to control cells. Polysialic acid 
was extracted from stimulated cell proteins by endo-neuraminidase digestion and was quantitated using DMB-labeling followed by HPLC 
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analysis. The increased expression of Polysialic acid in M3G-stimulated neurons was validated by western blot analysis. Morphine is 
known to create neuroinflammation in the CNS. In adults, re-expression of Polysialic acid can be interpreted as an attempt to achieve 
regeneration. Therefore, upregulation of Polysialic acid in neurons following M3G stimulation may indicate cell recovery from toxic insult 
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Enrichment of lowly-hydrophilic truncated N-glycopeptides using IP-HILIC-SPE 

Ian Loke1, Harry Tjondro1, Katalin F. Medzihradszky2, Morten Thaysen-Andersen1  
1. Macquarie University, North Ryde, NSW, Australia 

2. UCSF Mass Spectrometry Facility, University of California, San Francisco, San Francisco, CA 

Unbiased enrichment of intact glycopeptides from complex peptide mixtures is important to facilitate deep and quantitative glycoprofiling 
in bottom-up glycoproteomics. Ion-pairing zwitter-ionic hydrophilic interaction liquid chromatography (IP-ZIC-HILIC) SPE provides efficient 
bulk enrichment of N-glycopeptides due to their common highly polar conjugated N-glycans1. With the discovery of lowly-hydrophilic N-
glycans in the mammalian glycoproteome spanning the highly truncated paucimannosidic (Man1-3GlcNAc2Fuc0-1)

2 and chitobiose core 
(GlcNAc1-2Fuc0-1)

3,4 type structures, it becomes important to investigate if the corresponding glycopeptides are discriminated against in IP-
ZIC-HILIC SPE. We investigated this aspect by first generating relative simple tryptic and non-tryptic mixtures of human glycopeptides 
carrying a spectrum of glycoforms including chitobiose, paucimannosidic and complex N-glycans. The glycopeptides were profiled before 
and after enrichment using various stationary/mobile phase conditions and column capacities. The resulting LC-MS/MS data was 
investigated for qualitative and quantitative bias. Tryptic and non-tryptic paucimannosidic peptides including the short Man1GlcNAc2-
peptides appeared to be quantitatively retained whereas chitobiose core type-peptides, in particular the GlcNAc1-peptides were often 
under-represented in the retentate. IP-ZIC-HILIC-retained tryptic glycopeptides in highly complex mixtures were then investigated relative 
to matching non-enriched experiments using Byonic-based identification, which supported that tryptic paucimannosidic peptides are often 
fully retained regardless of the peptide carrier. Finally, in silico calculations of the relative hydrophilicity (ΔGoctanol:water) of confidently 
identified chitobiose core and paucimannosidic intact glycopeptides were performed using published glycoproteomics datasets. These 
multiple approaches provide valuable insight into the retention ability of IP-ZIC-HILIC SPE for truncated lowly-hydrophilic N-glycopeptides. 
We conclude that tryptic paucimanosidic peptides appear to be well-retained under optimised IP-ZIC-HILIC SPE conditions whereas 
quantitative chitobiose-peptide retention is peptide carrier dependent and thus risk being under-represented in IP-ZIC-HILIC SPE-based 
glycoproteomics. 

[1] Mysling et al. Anal Chem. 2010. 82(13):5598. 

[2] Loke et al. Mol Cell Proteomics. 2017. 16(8):1507. 

[3] Trinidad et al. Mol Cell Proteomics. 2013. 12(12):3474. 

[4] Loke et al. Biomolecules. 2015. 5(3):1832. 
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Probing synaptic N-glycome fluctuations in circadian rhythm 
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Circadian rhythm, the “body clock”, plays central roles in diverse facets of physiology and is the driver of the sleep/wake cycle. Sleep has 
been shown to be crucial for memory consolidation, which is supported by the fact that structural and functional changes of neuronal 
synapses occur during sleep.  Thus, we hypothesized that circadian rhythm regulates the synaptic N-glycan signatures and that alterations 
in the synaptic N-glycome play functional roles in the synapse modulation that take place during sleep. With this hypothesis, the N-glycome 
and the underpinning N-glycosylation enzymes of neuronal synaptosomes comprising of both pre- and post-synaptic nerve endings of 
mice brains isolated during the light phase (10 AM, n=5) and during the dark phase (9 PM, n=4) were investigated using deep quantitative 
glycomics and proteomics. Synaptosomes were isolated by density centrifugation. Synaptosomal enrichment was verified using specific 
synaptic protein markers. Released N-glycans and tryptic peptides from synaptosome membrane protein fractions were analysed by LC-
MS/MS. The N-glycomics provided a detailed synaptosome N-glycan map encompassing 56 biosynthetically-related, mostly asialylated 
structures displaying prominent core fucosylation and GlcNAc-, mannose-capped and Lewis-type epitopes. Surprisingly few qualitative 
and quantitative AM-to-PM N-glycome differences were observed. Label-free proteomics confidently identified and quantified 193 glyco-
enzymes in the synaptosomes of which 42 glycosyltransferases and glycosidases are involved in N-glycoprotein biosynthesis. Importantly, 
circadian regulation of known clock proteins (e.g. BMAL1 and PER1) was observed, which verified the experimental design and the 
proteomics data. Half (22) of the N-glyco-enzymes were significantly regulated during sleep, indicating that these are not rate-limiting in 
the biosynthetic machinery for N-glycoproteins in order to maintain a relatively constant N-glycosylation over the sleep-wake cycle. 
Conclusively, the synaptosomal N-glycome does not fluctuate significantly with circadian rhythm, but this study provides a detailed map 
of synaptic glycan structures for further glycobiological interrogation. 
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Enhancement of effects of salmon nasal cartilage proteoglycan on biological function by its 
modification. 

Masahiro Sano1, Yi Shang1, Akiko Anbo2, Shinya Yamaguchi2, Akio Nakane3, Tomoaki Saito1  
1. Hirosaki Industrial Research Institute, Aomori Prefectural Industrial Technology Research Center, Hirosaki City, AOMORI, Japan 

2. Industrial Research Institute, Aomori Prefectural Industrial Technology Research Center, Aomori city, AOMORI, Japan 

3. Department of Microbiology and Immunology, Hirosaki University Graduate School of Medicine, Hirosaki City, AOMORI, Japan 

Proteoglycan (PG) is heavily glycosylated protein, localizes to cell surface and extracellular matrix and has various functions. Recently, it 
has been gradually revealed that PG interacts with various growth factors and morphogens and regulates cellular functions. In the previous 
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study, we found that salmon nasal cartilage PG (Salmon-PG) increases NHDF proliferation via Erk1/2 activation. Furthermore, to enhance 
the effect of Salmon-PG on biological function, we created the various modified Salmon-PG and investigated the effects on normal human 
dermal fibroblast (NHDF). Exp.1: To compare the effect of native and modified Salmon-PG on biological function, we investigated the 
effect of modified Salmon-PG on the proliferation of NHDF. Modified Salmon-PG does-dependently increased NHDF proliferation and its 
effect was higher than those of native Salmon-PG. Exp.2: Since we found that Salmon-PG increases NHDF proliferation via Erk1/2 
activation in the previous study, we examined the effect of modified Salmon-PG on Erk1/2 phosphorylation by western blot analysis. The 
modified Salmon-PG (50, 100, 200, 400, 800 and 1600μg/ml) significantly increased Erk1/2 phosphorylation of NHDF compared with 
native salmon-PG. Exp.3: We analyzed whether the effect of modified Salmon-PG on the cell proliferation of NHDF is mediated through 
the Erk1/2 signal pathway.  MEK inhibitor suppressed the enhancement of NHDF proliferation by modified Salmon-PG. The overall 
findings indicate that modified Salmon-PG plays a role as a stronger growth factor in NHDF via Erk1/2 activation than native Salmon-PG, 
suggesting that modified Salmon-PG strongly contributes to the maintenance of skin homeostasis. 

1. Biosci Biotechnol Biochem. 2017 Jul;81(7):1379-1385. Salmon nasal cartilage proteoglycan enhances growth of normal human 
dermal fibroblast through Erk1/2 phosphorylation. Sano M, Shang Y, Nakane A, Saito T. 
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Site specific conjugation of europium chelate to the glycans of monoclonal antibodies: Application 
for highly sensitive time-gated luminescence detection of Prostate Cancer Cells 
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Mapping protein paucimannosylation across human cancers 

Sayantani Chatterjee1, Ling Y. Lee2, Merrina Anugraham3, Manveen K. Sethi4, Zeynep Sumer-Bayraktar5, Katherine Wongtrakul-
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Protein paucimannosylation, a type of truncated N-glycosylation with the simple composition Man(M)1-3GlcNAc2Fuc(F)0-1, was previously 
considered an invertebrate- and plant-specific glycoepitope absent in mammals. However, we recently established that protein 
paucimannosylation is a significant feature of the human innate immune system1. We have also made scattered encounters of 
paucimannosidic glycans in cancer cells and tissues, but it remains to be systematically investigated if paucimannosylation is a significant 
cancer glycoepitope. This glycomics-centric study investigates the association of protein paucimannosylation with a wide range of human 
cancer types and subtypes i.e. brain, breast, liver, colorectal, prostate, ovarian and acute promyelocytic leukemia and matching non-
cancerous cultured cells and tissues by mapping the distribution of paucimannosidic N-glycans using porous graphitised carbon liquid 
chromatography tandem mass spectrometry. This N-glycomics strategy was able to accurately determine the total level of 
paucimannosidic glycans within the N-glycome and map the relative abundance of the individual paucimannosidic species including M2, 
M2F, M3 and M3F. The total level of paucimannosidic N-glycans varied dramatically across the cancer types (4-35%, n = 3 for all cancers), 
even within cancer sub-types as shown for the variation across six breast cancer subtypes (4-13%), but were in general higher than the 
paucimannosidic levels in non-cancerous cells (0-3%). The core fucosylated M2F and M3F were the predominant paucimannosidic N-
glycans identified across the studied cancers and clear subcellular-specific differences were observed by the different levels of 
paucimannosylation in various protein extracts from the same cells. Based on these preliminary correlation-type observations, we 
conclude that protein paucimannosylation represents significant, but non-uniform glycoepitopes of human cancers. These findings 
advance our understanding of the glyco-features expressed by human cancers and promote further cause-effect type studies of 
paucimannosylation in tumorigenesis and metastasis. 
1Thaysen-Andersen, Venkatakrishnan, Loke, Laurini, Diestel, Parker, Packer. J Biol Chem 2015, 290(14), 8789. 
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MALDI mass spectrometry imaging of multicellular tumour spheroids: an improved platform for 
testing novel anti cancer compounds 
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Ovarian cancer is the most deadly gynaecological malignancy and is characterised by initial response to first line therapy followed by 
relapse in more than 50% of cases [1]. Unlike a number of other cancers, survival rates for ovarian cancer have not improved significantly 
over the last 25 years [2] and the first line treatment strategy for ovarian cancer has not changed significantly over this time period. One 
of the largest barriers to the development of new treatments is that early testing platforms do not accurately replicate the in vivo situation 
resulting in promising compounds failing at animal or human trials. Multicellular tumour spheroids (MCTS) are an in vitro biological model 
which closely replicates many aspects of the solid tumour and are predicted to bridge the gap between in vitroand in vivo drug testing [3]. 
We have established this model in our lab using the ovarian cancer cell line: OV90, in order to test the efficacy of a small molecule inhibitor 
of CDK4/6. This compound inhibits cancer progression by interrupting the G1-S phase transition in the cell cycle and has exhibited activity 
against ovarian cancer in monolayer settings. In addition to cell death measurements, we have developed a MALDI mass spectrometry 
imaging (MSI) workflow for analysis of MCTS. This platform can deliver spatially resolved information about drug penetration, accumulation 
and metabolism in this biologically relevant model structure providing a window into the solid tumour and how it responds to treatment. 
The application of MALDI MSI analysis to the MCTS model holds great potential as a drug testing platform and we aim to use this model 
to test other novel anti cancer compounds into the future. Additionally, establishing MCTS from primary samples can further improve the 
biological relevance of the model and holds potential for personalised evaluation of drug efficacy.  

1. [1] Armstrong, D. K., Relapsed ovarian cancer: challenges and management strategies for a chronic disease. Oncologist 2002, 7 
Suppl 5, 20-28. 

2. [2] Howlader N NA, K. M., Garshell J, Miller D, Altekruse SF, Kosary CL, Yu M, Ruhl J, Tatalovich Z,Mariotto A, Lewis DR, Chen 
HS, Feuer EJ. , SEER Cancer Statistics Review, 1975-2012. 2015. 

3. [3] Kim, J. B., Three-dimensional tissue culture models in cancer biology. Semin Cancer Biol 2005, 15, 365-377. 
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Quantitative proteomics of cysteine redox post-translational modifications in myocardial ischemia / 
reperfusion (I/R) using parallel reaction monitoring mass spectrometry 

Alexander W Rookyard2, 1, Desmond K Li2, 3, Melanie Y White2, 1, 3, Stuart J Cordwell2, 1, 4, 3  
1. School of Life and Environmental Sciences, The University of Sydney, Sydney, NSW, Australia 

2. Charles Perkins Centre, The University of Sydney, Sydney, NSW, Australia 

3. Discipline of Pathology, School of Medical Sciences, The University of Sydney, Sydney, NSW, Australia 

4. Sydney Mass Spectrometry, The University of Sydney, Sydney, NSW, Australia 

Ischemic heart disease involves the occlusion of blood vessels resulting in a cessation of oxygenated blood flow to the heart. This hypoxia, 
and the necessary reperfusion to salvage surviving myocytes, induce various biochemical changes that cause cellular damage. Notably 
this includes mitochondrial dysfunction that increases the production of reactive oxygen and reactive nitrogen species (ROS/RNS). This 
increase in ROS/RNS overwhelms cellular antioxidant defence mechanisms and can alter protein structure / function via various post 
translational modifications (PTMs). The most common protein PTM induced by ROS/RNS occurs to cysteine (Cys) residues. The broad 
range of PTM that can occur on Cys can be broken down into two groups, those that are considered enzymatically or chemically reversible 
and those that are considered ‘irreversible’. Reversible modifications include S-nitrosylation, S-glutathionylation, S-acylation, sulfenic acid 
(Cys-SOH) and intra- and inter-molecular disulfide bonds that influence protein structure, induce redox signalling, act as molecular 
‘switches’ and/or protect Cys residues from subsequent irreversible modification. Irreversible Cys redox PTMs (sulfinic and sulfonic acid; 
Cys-SO2H/SO3H) however are associated with protein dysfunction and/or degradation. A mass spectrometry (MS) technique based on 
parallel reaction monitoring (PRM) was employed to detect changes in Cys redox PTM in a Langendorff model of myocardial ischemia 
reperfusion injury (I/R). Due to the low abundance of Cys, and Cys PTM, methods to enrich reversible and irreversible Cys PTM were 
employed to better profile the changes that occur in I/R. Several Cys sites from a range of proteins underwent a dynamic response in 
reversible redox PTM during I/R, and irreversible oxidation of some of these Cys sites was also affected. Additionally, the presence of an 
aminothiol antioxidant (N-mercaptoproionylglycine [MPG]) during reperfusion attenuated I/R injury and irreversible redox modifications. 
PRM-MS is an effective approach to measuring specific redox modification site abundances during I/R. 
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Comprehensive Identification of Crosslinked Peptides using a Multi-crosslinker, Fragmentation and 
Data analysis Approach   

Daniela-Lee Smith1, Michael Goetze2, Andrea Sinz3, Philip Lossl4, Fan Liu4, Albert Heck4, Gene Hart-Smith5, 1, Marc Wilkins5, 1  
1. The University of New South Wales, Sydney, NSW, Australia 

2. Institute of Biochemistry, Martin Luther University of Halle Wittenburg, Halle, Saale, Germany 

3. Department of Pharmaceutical Chemistry and Bioanalytics, Institute of Pharmacy, Martin Luther University of Halle Wittenburg, Halle, 
Saale, Germany 

4. Biomolecular Mass Spectrometry and Proteomics, University of Utrecht, Utrecht, Netherlands 
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Crosslinking mass spectrometry (XLMS) is a method to study protein-protein interactions. It combines chemical crosslinkers, protease 
digestion and tandem mass spectrometry, whereby fragmentation of the crosslinked peptides is used to discover intra- and inter-protein 
crosslinks. Early XLMS studies used non-MS cleavable crosslinkers such as BS3, BS2G and DTTSP. However, new MS-cleavable linkers, 
such as DSSO, DSBU and Protein Interaction Reporter (PIR), have helped address many of the prior limitations of XLMS, such as co-
fragmentation of crosslinked peptides. They allow predictable generation of high-intensity reporter ions which new generation crosslink 
identification programs such as MeroX, XlinkX and ReAct can use to increase speed, and confidence of identifications. Here, we have 
used a multi-crosslinker, fragmentation and program approach to address two major aims. Firstly, we investigated the enzyme/substrate 
interaction between Npl3p and its methyltransferase Hmt1p. Secondly, we used this combined analysis approach to understand how 
different crosslinkers (DSBU/DSSO), fragmentations (CID+ETD/SteppedHCD), programs (MeroX/XlinkX 2.0), and algorithms (Precursor 
and Reporter-Ion) impacted the results. From this study we have defined that the interaction between Npl3p and Hmt1p involves the 
intrinsically disordered “SRGG” region of Npl3p and the N-, C- termini and S-adenosyl methionine binding site of Hmt1p. For the first time, 
we have also shown direct evidence for Npl3p dimerization occurring at the “SRGG” region. We have also confirmed higher order 
multimerisation of Hmt1p in accordance to the known structure. Importantly, we demonstrate from our multi-crosslinker, fragmentation 
and program comparisons that one-type of analyses may not capture all identifiable crosslinks. This is attributed to a combination of biases 
inherent to either a MeroX/DSBU approach or an XlinkX/DSSO approach. 
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Mass spectrometry based interrogation of the IMiD dependent zinc-finger degron landscape 

Katherine A Donovan1, Radoslaw P Nowak1, Eric S Fischer1  
1. Dana Farber Cancer Institute/ Harvard Medical School, Boston, MA, United States 

First administered in the late 1950s as a mild sedative, thalidomide led to the birth of thousands of children with multiple birth defects. 
Despite their teratogenicity, thalidomide and closely related immunomodulatory drugs (IMiDs) are now a mainstay of cancer treatment. 
Thalidomide binds to the Cullin RING E3 ubiquitin ligase CUL4-RBX1-DDB1-CRBN (CRL4CRBN) and promotes ubiquitination and 
degradation of key therapeutic targets such as IKZF1/3 and Ck1 in a molecular glue like mechanism. CRL4CRBN was further shown to exert 
ubiquitin dependent or independent functions on GLUL, CD147-MCT1, MEIS2, and ZFP91, however, none of these targets can account, 
in full, for the desired therapeutic and undesired adverse effects of IMiDs. The human genome encodes for over 700 C2H2 zinc-finger 
(ZnF) proteins, which share high homology with the known targets IKZF1, IKZF3, and ZFP91, and contain thousands of potential 
thalidomide-CRBN binding ZnF degrons. Many of these ZnF proteins are expressed at low levels or in a lineage specific manner, and are 
therefore hard to detect by most methods. To interrogate the potential target repertoire of IMiDs, we set out to develop novel mass 
spectrometry-based proteomics approaches and screen a panel of human cell lines covering multiple lineages. We will present 1) novel 
mass spectrometry-based proteomics approaches that allow profiling of 7 individual compounds inducing protein degradation – such as 
IMiDs – in a single mass spectrometry experiment at a depth of > 10,000 proteins and > 160,000 unique peptides. 2) data on the currently 
unexplored substrate repertoire of IMiDs across lineages, which includes dozens of novel ZnF proteins being targeted by these drugs, 
several of which have been linked to human disease. 3) newly identified IMiD-dependent ZnF substrates that share amino acid residues 
that are critical for the interaction with CRL4CRBN, and IMiD-dependent degradation and will guide future development of novel ZnF targeting 
analogs. 
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Proteomics investigations reveal molecular similarities and differences between human and rat 
retinas under glaucoma conditions. 

Mehdi Mirzaei2, 1, 3, Vivek Gupta1, Joel Chick4, Mark Molloy2, 3, Paul Haynes3, Stuart Graham1  
1. Faculty of Medicine and Health Sciences,, Macquarie University, Sydney, NSW, Australia 

2. Australian Proteome Analysis Facility, Macquarie University, Sydney, NSW, Australia 

3. Molecular Sciences, Macquarie University, Sydney, NSW, Australia 

4. Department of Cell Biology, Harvard Medical School, Boston, MA, United States 

Glaucoma is a progressive neurodegenerative disease of the eye that represents one of the major causes of irreversible blindness 
worldwide. This complex degenerative disorder is characterised by progressive loss of retinal ganglion cells (RGCs) in the inner 
retina. While several risk factors have been identified that are associated with premature loss of RGCs, high intraocular pressure is 
currently the most significant risk factor in glaucoma. The molecular mechanism(s) that result in RGC dysfunction in various optic 
neuropathies however remain ill-defined. Greater understanding of the underlying neurodegenerative processes is crucial for the 
development of effective therapeutic strategies for glaucoma. 

In this study, we sought to investigate the molecular basis of glaucoma pathogenesis by taking a systems-level perspective of the human 
retinal proteome and compare it with experimental glaucoma animal model using unbiased quantitative proteomics approaches. 
Multiplexed Tandem Mass Tag based proteomics (TMT-MS3) was carried out on retinal and vitreous humour tissues collected from 
glaucoma patients and age-matched controls (n: 20). Rat model of glaucoma was generated in the lab using repetitive microbead injections 
into the anterior chamber of the eye to help increase the intraocular pressure and retinal tissues analysed using TMT proteomics analysis 
(n: 10). This was followed by comprehensive functional pathway and protein network interaction analysis.  

About 5000 proteins were quantified from both the human and experimental glaucoma model. Pathway analyses of differentially regulated 
proteins indicated specific activation of classical complement pathway and cholesterol metabolism in human glaucoma retinas suggesting 
an innate inflammatory response. Molecular dysregulation of oxidative phosphorylation, protein misfolding and glutathione biosynthesis 
pathways were identified in both the human and animal glaucoma model.  
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An investigation into MALDI imaging sample preparation compared to DESI imaging for multimodal 
MSI in Pre-clinical Breast Cancer Research 

Heather Patsiouras1, Emmanuelle Claude2, Jonathan Sleeman3, Mark Towers2, Phillipa Hart2, Kirill A Veselkov4  
1. Waters Australia, Rydalmere, NSW, Australia 

2. Waters Organisation, Wilmslow 

3. Centre for Biomedicine and Medical Technology Mannheim, Karlsruhe Institute of Technology (KIT), , Karlsruhe, Germany 

4. Department of Surgery and Cancer, Imperial College, London, U.K 

Breast cancer is a complex and heterogeneous disease that has distinct biological features and clinical characteristics. The understanding 
of breast cancer, which is the most frequently diagnosed form of cancer and the second leading cause of death in Western women, has 
greatly profited from research using genetically modified mouse models1. Mass spectrometry imaging (MSI) is an established analytical 
tool for biomolecular research which can accurately determine the spatial location of molecules in a tissue section. In this study, we present 
data comparing several sample preparation protocols for MALDI MSI and contrasting with DESI MSI using mouse breast normal and 
tumour samples. Experiments were conducted on normal and tumour samples from the polyoma middle T oncoprotein (PyMT) mouse 
model of breast cancer, which were sectioned using a cryotome and deposited onto  standard microscope slides preserved at -80C 
degrees until analysis by mass spectrometry. The tissue sections were analyzed firstly by MALDI MSI using a SYNAPT G2-Si mass 
spectrometer with a MALDI source operating with a solid-state diode-pumped ND:YAG laser using a repetition rate of 1 KHz. Consecutive 
tissues were then analyzed by DESI MSI, using a modified Prosolia source, directly mounted onto the SYNAPT G2-Si. With DESI control 
tissue datasets, the highest signals were generated by the triglyceride molecules directly from the tissue sections. However, molecular 
profiles changed considerably in the breast tumor samples, with an increase in intensity of signal for  the detection of phosphatidylcholine 
. This was not observed with the datasets generated by MALDI MSI. Indeed, with MALDI triglyceride molecules were clearly shown in 
both normal or cancerous tissue under the sample preparation conditions used. The observed difference in lipid profiles using MALDI 
between the tissue types were more subtle and were found to be related to differences in phospholipids. 
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Temporal quantitative profiling of ΦX174 and host-cell proteomes during lytic infection 

Bradley W Wright1, Dominic Y Logel1, Dana Pascovici2, Mehdi Mirzaei2, 1, Paul R Jaschke1, Mark P Molloy2, 1  
1. Molecular Sciences, Macquarie University, Sydney, NSW, Australia 

2. Australian Proteome Analysis Facility, Macquarie University, NSW, Australia 

The potential for bacteriophage to be used for industrial and medical purposes are on the cusp of breaking onto the market and to be able 
to model, control, engineer, and use viruses in medical and industrial purposes we must be able to measure their phenotypic responses 
over time. Unfortunately, there is currently limited understanding regarding host-cell proteomic response to lytic bacteriophage infection. 
This study explores lytic bacteriophage infection using the simple 11-gene model bacteriophage ΦX174 and its host Escherichia 
coli (strain C). A 10-plex TMT quantitative LC-MS strategy was used to probe the proteomic response to the ΦX174 infection across a 
five-point time-course covering the entirety of the 75-minute lytic infection. 2185 non-redundant proteins were identified at 1% false-
discovery rate (FDR), 1764 of which were quantifiable across all samples. Using two-sample t-tests with multiple testing corrections, 706 
proteins were observed to be differentially regulated (q-value < 0.05) across grouped time-points (early-stage, mid-stage, and late-stage) 
and/or phage infected and control samples. All 11 ΦX174 proteins were quantifiably detected, including the previously elusive phage lysis 
protein E. This enabled temporal mapping of ΦX174 proteome abundance during infection. Interestingly, we observed two host E. coli heat 
shock proteins, IbpA and IbpB, that are the dominant response to bacteriophage expression and have not previously been reported in this 
context. We are now undertaking functional categorization to reveal the host-cell response to infection. 
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Backwards and forwards in time: Urinary proteomics of anterior cruciate ligament injury 

Yee L Chng1, Anthony W Parker1, David A Parker2, Tony J Parker1  
1. Institute of Health and Biomedical Innovation, Queensland University of Technology, Brisbane, QLD, Australia 

2. Sydney Orthopaedic Research Institute, Sydney, NSW, Australia 

Anterior cruciate ligament (ACL) and associated knee injuries severely impact on an individual’s opportunity to resume previous physical 
activity levels and may also increase the risk of developing knee osteoarthritis. While magnetic resonance imaging provides excellent 
diagnostic information on the specific structures involved in the injury, it is expensive and therefore not practical for providing repeated 
follow-up information after ACL reconstruction. Recent advances in protein profiling approaches including liquid chromatography–tandem 
mass spectrometry (LC–MS/MS) provides evidence to suggest that novel diagnostic biomarkers of knee injury and recovery may be 
detectable. Hence, this research focuses on interrogating the urinary proteome, using a quantitative data-independent acquisition mass 
spectrometry based proteomics technique (SWATHTM), to reliably quantify urinary proteins associated with acute ACL injury and repair 
status post-surgery. The MS data obtained from pre- and post-operative urine samples from 14 confirmed ACL injured patients were 
analysed and resulted in spectral library generation of more than 500 proteins. Multivariate statistical analysis revealed proteins that were 
associated with the injured cohort and proteins that could be indicative of tissue recovery outcomes. In addition, the potential influence of 
the pre-operative injury period on the protein abundance was investigated. The results indicated that the pre-operative injury period may 
affect the levels of a subset of proteins. Significantly overrepresented biological process, cellular component and molecular function gene 
ontologies related to these candidate proteins were also determined. Such biomarkers may provide additional tools for clinicians in the 
evaluation of both the initial injury but importantly, tissue recovery following surgery. 
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ERK1/2 is a key regulator of early myocardial ischemic damage 

Desmond K Li1, 2, Lauren E Smith1, 2, Melanie Y White3, 1, 2, Stuart J Cordwell3, 1, 2, 4  
1. Discipline of Pathology, School of Medical Sciences, The University of Sydney, Sydney, NSW, Australia 

2. Charles Perkins Centre, The University of Sydney, Sydney, NSW, Australia 

3. School of Life and Environmental Sciences, The University of Sydney, Sydney, NSW, Australia 

4. Sydney Mass Spectrometry, The University of Sydney, Sydney, NSW, Australia 

Cardiovascular disease is one of the leading causes of death with ischemic heart disease (IHD) the largest contributor. The long-term 
outcomes following IHD are directly attributable to the duration of ischemic insult, with short periods of ischemia (<20 mins) producing 
reversible contractile dysfunction, while prolonged ischemia (>30 mins) results in irreversible contractile injury. In previous studies we 
utilised large-scale phosphoproteomics to monitor the activation/repression of signalling pathways over an ischemic time course spanning 
0-60 minutes. ERK1/2 was identified to be significantly upregulated within the first 2 minutes of ischemia only, suggesting a significant 
role of ERK1/2 during reversible ischemic damage. To investigate the importance of ERK1/2 during the early phases of ischemia, an 
upstream MEK inhibitor (U0126) was introduced during the ischemic period, with subsequent reperfusion to monitor the return of 
contractile function. Hearts were subject to one of the following conditions; 2 minutes of ischemia with/without U0126 (2I, 2IU); 2 minutes 
of ischemia with/without U0126 followed by 5 minutes of normal reperfusion (2I/5R, 2IU/5R) or; 2IU followed by 5 minutes of reperfusion 
with U0126 (2IU/5RU). Haemodynamic comparison showed that 2IU/5R had significantly poorer function compared to 2I/5R (54.8% ± 7.3 
% RPP vs 93.1% ± 2.8% RPP ) while 2IU/5RU did not (86.8% ±9.2%), suggesting that ERK1/2 inhibition during ischemia and reperfusion 
has no effect on function. If ERK1/2 is inhibited during ischemia but re-activated during reperfusion it causes significant deterioration of 
contractile function. This suggests activation of a compensatory mechanism/signalling pathway in the absence of ERK1/2 activity. Using 
a combination of phosphoproteomics and Western Blot, we found that AMPK contributed in a compensatory way to ERK1/2 inhibition. 
The ability to activate AMPK, appears to circumvent the need for ERK1/2 regulation, however activation of both AMPK and ERK1/2 is 
detrimental to the heart, leading to poor functional outcomes. 
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T-cadherin: A potential biomarker for healthy adipose tissue 

Simon Göddeke2, 1, Sonja Hartwig2, 1, Birgit Knebel2, 1, Hadi Al-Hasani2, 1, Margriet Ouwens2, 1, Jörg Kotzka2, 1, Stefan Lehr2, 1  
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Displacement chromatography within online 2D-LC-MS is improving identification of proteins from 
low microgram amounts  

Hartmut Schlueter1, Marcel Kwiatkowski2, Pascal Steffen3  
1. Mass Spectrometric Proteomics, University Medical Center Hamburg-Eppendorf, Hamburg, Germany 

2. Pharmacy & Analytical Biochemistry, University of Groningen, Groningen, Netherlands 

3. Dept of Chemistry & Biomolecular Sciences , Macquarie University, Sydney, New South Wales, Australia 

Displacement chromatography, an elution mode already introduced more than 70 years ago, has been described to offer some advantages 
over gradient chromatography like high separation efficiency, no need for salts in ion exchange chromatography and enrichment of low 
abundant molecules. Recently our group demonstrated that displacement chromatography is applicable and beneficial also for bottom up 
proteomics of complex protein mixtures (Trusch et al. 2012). However, in that online two-dimensional liquid chromatography mass 
spectrometry (2D-LC-MS) approach the total run time was unacceptable long. In a new study a much smaller cation exchange column 
(CEC) was chosen with a bed volume of 120 nl and a total binding capacity of approximately 5 µg tryptic peptides. The CEC was integrated 
into a LC-MS system. The performance of this 2D-LC-MS system for identifying the proteins in a complex tryptic peptide mixture (HeLa 
protein digest standard) was compared, using either the displacement (DM) or the gradient mode (GM) in the first dimension. With DM a 
significantly better separation efficiency was achieved, especially for peptides which are doubly positive charged in the eluent at a pH of 
2.3 and are the majority of tryptic peptides in mammalian proteomes. The better separation in DM is responsible for a better reproducibility, 
larger number of identified peptides (> 2.5-fold increase for doubly charged peptides) and proteins including higher protein sequence 
coverages. In conclusion, the study demonstrates that the displacement mode for CEC in the first dimension of 2D-LC-MS is clearly better 
than the gradient mode and can already be used for total peptide amounts less than 5 µg.   
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SWATH-MS spectral reference library species conversion with the R package ‘dialects’ 

Madeleine J Otway1, Peter G Hains1, Phillip J Robinson1  
1. Children's Medical Research Institute, Westmead, NSW, Australia 

SWATH-MS is a mass spectrometry (MS) approach that measures all theoretical peptide fragments. The resulting file is extremely complex 
and identification of peptides generally relies on an independently generated spectral reference library (SRL). The SRL comprises a table 
of transitions, defined though a series of data-dependent acquisition (DDA)-MS runs. The SWATH-MS data are searched with the SRL 
for the presence of the predefined peptides and associated fragments. Creation of an SRL is a lengthy process with large computational 
requirements. Additional searching of DDA-MS files with species other than the original sample is often avoided. This approach can 
preclude using large well characterised SRLs designed in one species from the use with alternate species. To overcome this, we 
developed an R package named ‘dialects’ (data independent acquisition library editing to convert the species) for SRL conversion between 
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species. This package contains five core functions: 1. import a UniProt protein sequence database (fasta file); 2. import a 
PeakView/OneOmics or OpenSWATH SRL; 3. perform an in silico tryptic digestion on UniProt proteins; 4. convert the species of the SRL 
to that of the digested UniProt database, only for full sequence identity peptides; 5. export the new SRL in either PeakView/OneOmics or 
OpenSWATH format. This R package aids the creation of comprehensive SRLs, without the need for repeated MS runs and/or 
reprocessing of MS searches. This reduces the time to convert between species of an SRL and expands the utility of large, well 
characterised SRLs. 
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Proteomics exploration in skeletal muscle following physical trauma 

Lian Liu1, Tony Parker2, Jonathan Peake2  
1. Queensland University of Technology, Kelvin Grove, QLD, Australia 

2. IHBI QUT, Kelvin Grove, QLD, Australia 

Muscle injury is a prevalent cause of debilitation for workers, athletes, and the public generally at home and in motor vehicle accidents. 
These incidents cause suffering to patients. To date, the general processes associated with skeletal muscle injury have been described. 
In spite of these investigations into skeletal muscle injury, it is still unclear as to the specific mechanisms of injury progression and factors 
affecting the initiation of the recovery process. It is therefore necessary to conduct research aimed at providing more detailed insights into 
the fundamental factors and mechanisms that regulate the activity of skeletal muscle cells following injury. 

Methodology 

The project applied proteomics based approaches in in vivo model. Specifically, a rat impact contusion model was utilized to model impact 
trauma. Dynamic global protein  profiling using, LC-MS/MS was performed at 6h, 12h, 1, 3, 7 and 14 days on tissue homogenates to 
identify factors that are associated with the initial recovery response following injury. Specifically, pooled protein samples from all of the 
animals were fractionated by LDS-PAGE and in-gel digestion, while 35 individual samples were fractionated by filter-aided sample 
preparation. Liquid chromatography tandem mass spectrometry (LC-MS) analysis was performed. Pooled samples were analysed by 
data-dependent acquisition, whereas each individual sample was analysed by data-independent acquisition. Data explorations were 
performed using multiple tools. 
Results 

1. Differentially expressed proteins were identified in each post-injury time points based on statistical analysis and 2 fold change. 
2. Protein-protein interaction, and GO enrichment and KEGG pathway of over regulated-proteins at each post-injured time points 

were determined by direct visual network. 

Conclusion 

Global proteomics profiling revealed comprehensive insights into the dominant biological processes that occur in skeletal muscle after 
injury. The key protein-protein interactions and biological networks that underpin muscle regeneration have been defined in my study. 
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Proteomics of the uterus of lactating dairy cows and its effect on fertility 

Nicolas Aranciaga1, 2, 3, Jessica L Gathercole2, James D Morton1, Debra K Berg3  
1. Department of Wine, Food and Molecular Biosciences, Lincoln University, Lincoln, New Zealand 

2. Food & Bio-Based Products Group, AgResearch Ltd., Lincoln, New Zealand 

3. Animal Science Group, AgResearch Ltd., Hamilton, New Zealand 

Dairy cows’ fertility has been shown to be declining in many countries, possibly due to selection based on their milk production traits, 
without enough consideration for reproductive performance. Economic repercussions of this impaired fertility warrant investigation into its 
underlying mechanisms. Many factors have been proposed to be relevant, including the animals’ energy balance. Negative energy balance 
after calving, to a high extent due to milk production, predisposes cows to nutritional and hormonal imbalance and these imbalances have 
been associated with decreased fertility. Our previous work found that in New Zealand Holstein-Friesian dairy cows 30% of the embryo 
losses occurred before day 7 after insemination. It was also found that only 29.6% of cows inseminated on their first oestrous cycle after 
calving (OAC) carried a viable embryo at day 7, compared to 60% for those inseminated on their third or more OAC. The aim of this study 
is to investigate proteomic and metabolomic differences in the uterine environment between these two physiological states through 
analysis of uterine flushings at day 7 after insemination. 
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MethylQuant: a tool for sensitive validation of enzyme-mediated protein methylation sites from 
heavy-methyl SILAC data 

Aidan P Tay1, Vincent Geoghegan2, Daniel Yagoub1, Marc Wilkins1, Gene Hart-Smith1  
1. University of New South Wales, Kensington, NSW, Australia 

2. University of York, York, UK 

The study of post-translational methylation is hampered by the fact that large-scale LC-MS/MS experiments produce high methylpeptide 
false discovery rates (FDRs).1 The use of heavy-methyl SILAC can drastically reduce these FDRs; however this approach is limited by a 
lack of heavy-methyl SILAC compatible software. To fill this gap we recently developed MethylQuant. Here we describe an updated 
version of MethylQuant, which we have recently made available.2 We demonstrate its methylpeptide validation and quantification 
capabilities and provide guidelines for its best use. Using reference heavy-methyl SILAC datasets, we show that MethylQuant predicts 
with statistical significance the true or false positive status of methylpeptides in samples of varying complexity, degree of methylpeptide 
enrichment, and heavy to light mixing ratios. We introduce methylpeptide confidence indicators – MethylQuant Confidence and 
MethylQuant Score – and demonstrate their strong performace in complex samples characterized by a lack of methylpeptide enrichment. 
For these challenging datasets, MethylQuant identifies 882 of 1165 true positive methylpeptide spectrum matches (i.e. >75% sensitivity) 
at high specificity (<2% FDR), and achieves near-perfect specificity at 41% sensitivity. We also demonstrate that MethylQuant produces 
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high accuracy relative quantification data that is tolerant of interference from co-eluting peptide ions. Together MethylQuant’s capabilities 
provide a path toward routine, accurate characterizations of the methylproteome using heavy-methyl SILAC. 

1. Hart-Smith G, Yagoub D, Tay AP, Pickford R, Wilkins MR (2016) Large-scale mass spectrometry-based identifications of enzyme-
mediated protein methylation are subject to high false discovery rates. Molecular & Cellular Proteomics, 15: 989-1006. 

2. Tay AP, Geoghegan V, Yagoub D, Wilkins MR, Hart-Smith G (2017) MethylQuant: a tool for sensitive validation of enzyme-mediate 
protein methylation sites from heavy-methyl SILAC data. Journal of Proteome Research, In press. 
DOI:10.1021/acs.jproteome.7b00601 
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Optimising the number of Variable SWATH Windows 

Dylan Xavier1, Phil Robinson1  
1. ProCan, CMRI, Westmead, NSW, Australia 

Variable window acquisition for SWATH analysis has enabled comprehensive analysis of complex matrices while maintaining the acquired 
mass range without affecting cycle times. Variable SWATH windows allow smaller Q1 windows in m/z dense regions where many peptide 
precursors are measured, and wider windows where fewer precursors are measured. This results in superior quantitative data and 
increased peptide identifications. The original SWATH method used 32 fixed windows, with 64 fixed windows now relatively common. 
More recently, 100 variable windows have been advocated. However, increasing the number of windows comes at a cost to either cycle 
time or points across a chromatographic peak, both of which have an impact on the quality of data acquired. To maintain the number of 
points across a peak, thereby maintaining quantitative reproducibility when the total number of SWATH windows are increased, cycle time 
would need to be decreased. However, decreasing the cycle time negatively affects the quality of spectra acquired which could lead to a 
reduction in peptides identified and quantified. Alternatively, keeping cycle time constant while increasing the number of SWATH windows 
results in fewer points across a peak that may negatively affect quantitation reproducibility by increasing variability. For this study, a 
number of variables were tested including; cycle time, collision energy spread, and points across a peak. The aim was to achieve the 
maximum numbers of peptides and proteins identified reproducibly across a 90-min LC run, whilst finding the optimal balance between 
cycle time and points across a peak. 
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Comparison of Different Correlation Metrics for Protein Correlation Profiling of Yeast Protein 
Complexes 

Chi Nam Ignatius Pang1, 2, Marc R Wilkins1, 2, Gene Hart-Smith1, 2  
1. School of Biotechnology and Biomolecular Sciences, The University of New South Wales, Sydney, New South Wales, Australia 

2. Systems Biology Initiative, The University of New South Wales, Sydney, New South Wales, Australia 

Large-scale studies of protein complexes often involve affinity purifications of tagged-proteins ‘one-at-time’ followed by LC-MS/MS. 
Recently, large-scale coverage of the complexome could be achieved through protein correlation profiling (PCP), without the need for 
tagged-proteins. A typical PCP experiment involves the use of size exclusion chromatography to separate protein complexes based on 
their size. Proteins in the same complex are co-eluted and are likely to have high correlation in protein abundance profiles across all the 
fractions. The aim of this study is to compare three different correlation metrics for the identification of protein complexes 
in Saccharomyces cerevisiae. These metrics include the Pearson correlation coefficient, Spearman's rank correlation coefficient, and 
Maximal Information Coefficient (Reshef et al. 2011). A high confidence set of protein complexes in S. cerevisiae curated by Benschop et 
al. (2010) was used for benchmarking. From the analysis of seven PCP datasets, the Spearman’s correlation consistently identified more 
protein complexes with higher average correlation per complex, outperforming the other two metrics. An application of PCP is to identify 
changes in protein complexes between mutant and wild type yeast strains, which could be identified through changes in Spearman’s 
correlation pattern between mutant and wild type. Two knockout mutants of lysine protein methyltransferases (efm4∆ and efm7∆), which 
solely targets the methylation of eukaryotic translation elongation factor 1α (eEF1α), affected the correlation profile of proteins in the 
eEF1α complex. The knockout of arginine protein methyltransferase (hmt1∆), which catalyze the methylation of Npl3p, also led to changes 
in Npl3p’s correlation with known partners. The above suggests protein methylation could affect protein-protein interactions and complex 
formations. Future directions would involve peaks identification from protein abundance profiles to reduce noise (Scott et al. 2014) and 
the use of machine learning to predict direct protein-protein interactions (Drew et al. 2017). 

1. Benschop, J. J.; Brabers, N.; van Leenen, D.; Bakker, L. V; van Deutekom, H. W.; van Berkum, N. L.; Apweiler, E.; Lijnzaad, P.; 
Holstege, F. C.; Kemmeren, P. A consensus of core protein complex compositions for Saccharomyces cerevisiae. Mol. Cell. 2010, 
38 (6), 916–928. 

2. Drew, K.; Müller, C. L.; Bonneau, R.; Marcotte, E. M. Identifying direct contacts between protein complex subunits from their 
conditional dependence in proteomics datasets. PLOS Comput. Biol. 2017, 13 (10), e1005625. 

3. Reshef, D. N.; Reshef, Y. A.; Finucane, H. K.; Grossman, S. R.; McVean, G.; Turnbaugh, P. J.; Lander, E. S.; Mitzenmacher, M.; 
Sabeti, P. C. Detecting novel associations in large data sets. Science 2011, 334 (6062), 1518–1524. 

4. Scott, N. E.; Brown, L. M.; Kristensen, A. R.; Foster, L. J. Development of a computational framework for the analysis of protein 
correlation profiling and spatial proteomics experiments. J. Proteomics 2015, 118, 112–129. 
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Proteomics analysis of specific brain regions from Alzheimer's disease model mice at the early stage 
of disease pathology 

Liting Deng1, Mehdi Mirzaei1, Vivek Gupta1, Yunqi Wu1, Stuart Graham1, Paul Haynes1  
1. Macquarie University, North Sydney, NSW, Australia 

Alzheimer's disease is considered a progressive multifarious neurodegenerative disorder and known as a foremost cause of dementia in 
late adult life. The pathogenesis of Alzheimer’s disease (AD), especially the early events of AD pathology, remains undetermined, chiefly 
due to the complexity of AD and failure in diagnoses of the disease in the early stages. Proteomics analysis has provided comprehensive 
insights to investigate the complex cellular activity in the brain both in human and animal studies, however, only limited studies were 
performed on the brain of the early AD individuals or young transgenic AD animal models. Here, we report the most comprehensive 
proteomic analysis of the most vulnerable brain area (hippocampus, frontal and parietal cortex) and less susceptible brain region 
(cerebellum) of 2.5-month-old of APP/PS1 transgenic mouse model of the AD and age-matched control animals. Multiplexed Tandem 
Mass Tag based proteomics was carried out on different brain region of APP/PS1 and wild-type animals.  Further, comprehensive 
functional pathway and protein network interaction analysis performed using Ingenuity, STRING, and Panther analysis tools. Selected 
differentially modulated proteins were validated using western blotting. Approximately 4500 proteins were identified and quantified (1% 
FDR) from each brain region.  Our data revealed that 471, 352, 226 and 33 proteins were up-regulated and 374, 466, 251 and 31 proteins 
were down-regulated in the hippocampus, frontal cortex, parietal cortex, and cerebellum respectively. In agreement with previous findings 
in the literature, the cerebellum is the least affected brain region in AD, despite beta-amyloid protein being identified as consistently up-
regulated in all 4 different brain regions in APP mice model as compared to the control animals. Further, pathway enrichment analysis of 
differentially expressed proteins revealed that the most enriched biological pathways in the affected areas were associated with 
endocannabinoid signalling, glutamatergic synapse, GABAergic synapse, calcium signalling and mitochondrial dysfunction. 
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Non-protein amino acids and neurological disease: their detection in human proteins and effects 

Joel R Steele1, Kenneth J Rodgers1, Matthew P Padula1  
1. University of Technology Sydney, Ultimo, NSW, Australia 

Neurological diseases are hallmarked by protein aggregation and neuronal apoptosis in major diseases such as; Parkinson’s; Alzheimer’s 
and Motor Neurone disease. In 90% of disease cases there is no underlying genetic abnormality that defines pathogenesis. Certain non-
protein amino acids (NPAAs) have been presented by the literature to be a possible causative agent in these sporadic cases, such as the 
NPAA beta-methyl-L-alanine (BMAA) 1 or the therapeutic drug used in Parkinson’s disease (Levodopa) 2. The mechanism underlying these 
NPAAs is hypothesised to be miss-incorporated into proteins in place of protein amino acids, modifying native-protein structures causing 
misfolded proteins resulting in neuronal aggregates and apoptosis. This was investigated by the use of neuronal neuroblastoma cells (SH-
SY5Y) utilising label free and Tandem Mass Tag (TMT) labelling approaches with the use of high resolution mass spectrometry, both 
data-dependent and independent approaches combined with; exclusion list generation to delve beyond the dynamic limit of detection. 
This is novel due to protein hydrolysis and amino acid assays being used to infer incorporation in the analytical fields of toxicology to date. 
These data generated provides proof of NPAA incorporation by use of novel positive controls and spectral evidence including; spectral 
library generation. These data also provide workflow for the incorporation of NPAAs in clinical samples. 

1. 1:Cox, P. A., D. A. Davis, D. C. Mash, J. S. Metcalf and S. A. Banack (2016). "Dietary exposure to an environmental toxin triggers 
neurofibrillary tangles and amyloid deposits in the brain." Proceedings of the Royal Society B: Biological Sciences 283(1823). 

2. 2:Chan, S.W., Dunlop, R.A., Rowe, A., Double, K.L. and Rodgers, K.J., 2012. L-DOPA is incorporated into brain proteins of 
patients treated for Parkinson's disease, inducing toxicity in human neuroblastoma cells in vitro. Experimental neurology, 238(1), 
pp.29-37. 
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Identification of a kynurenine-modified HIV epitope using immunopeptidomics 

Sri H Ramarathinam1, Stephanie Gras1, Sheilajen Alcantara2, Amanda W Yeung3, Elias Glaros3, Nicole A Mifsud1, Secondo 
Sonza2, Patricia T Illing1, Robert J Center4, Shane R Thomas3, Stephen J Kent2, Nicola Ternette5, Damian FJ Purcell2, Jamie 

Rossjohn1, Anthony W Purcell1  
1. Infection and Immunity Program, Biomedicine Discovery Institute & Department of Biochemistry and Molecular Biology, Monash 
University, Clayton, VIC, Australia 

2. Department of Microbiology and Immunology, University of Melbourne, Parkville, VIC, Australia 

3. Mechanisms of Disease and Translational Medicine, School of Medical Sciences, University of New South Wales, Sydney, NSW, 
Australia 

4. Burnet Institute, Melbourne 

5. The Jenner Institute, Target Discovery Institute Mass Spectrometry Laboratory, University of Oxford, Oxford, United Kingdom 

Background 

A small fraction of HIV-infected patients known as long-term non-progressors (LTNPs) maintain very low levels of plasma HIV without 
antiretroviral therapy. The majority of these possess HLA alleles such as HLA-B*57:01 that are thought to offer superior T-cell mediated 
immunity where intracellular pathogen-derived peptides are presented for scrutiny to CD8+ T cells leading to eradication of infected cells. 
Here we discuss the identification and detailed characterization of HLA-B*57:01-restricted post-translationally modified (PTM) peptides, 
specifically focusing on a kynurenine-modified peptide due to its novelty. 
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Methodology 

Cells expressing HIV envelope (env) were transfected with HLA-B*57:01 followed by immunoaffinity purification of HLA class I molecules. 
HLA-bound peptides were fractionated and analysed using SCIEX 5600+ TripleTOF. HIV peptides were validated by matching the MSMS 
and RT to synthetic peptides. HLA-B57 in complex with native and PTM peptides were crystallised to study structural properties followed 
by biochemical assays to study formation of peptidyl-kynurenine. 

Results 

Here we report on the identification of over 8700 naturally presented class I HLA-B*57:01-bound peptides including seven derived from 
HIV-env. Both native and PTM forms of two key peptides were identified. Notably, we identified a kynurenine modified HIV peptide and 
show using biochemical assays that this can be recapitulated enzymatically from native peptide. We study the binding of such HLA-
B*57:01-restricted peptides at a structural level and examine their immunogenicity in preliminary functional studies in HLA-B*57:01+ HIV-
infected and HIV-naïve humans. 

Conclusions 

In summary, we have identified several novel HIV-env-derived peptides including native and PTM forms. Our study demonstrates the 
potential for kynurenine containing epitopes to be recognized by T-cells, leading the way for other researchers to look for responses 
against such modified epitopes in their HIV cohorts as well as from other conditions where inflammation may drive the incorporation of 
kynurenine into other viral, tumour or autoantigenic epitopes. 
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SP3-DIA on a Q-Exactive HF enables high-throughput and miniaturised screening of cardiac 
organoids 

Benjamin L Parker1, Richard J Mills2, Mark Larance1, Enzo R Porello2, 3, 4, James E Hudson2, David E James1  
1. The University of Sydney, Sydney, NSW, Australia 

2. The University of Queensland, St. Lucia, QLD, Australia 

3. Murdoch Children’s Research Institute, Melbourne, VIC, Australia 

4. The University of Melbourne, Melbourne, VIC, Australia 

The goal of high-throughput quantitative proteomics is to precisely quantify every protein in a sample in the shortest possible time. Here, 
we compared data-dependent acquisition (DDA) versus data-independent acquisition (DIA) on a Q-Exactive HF with the aim of achieving 
the greatest proteome depth and quantitative accuracy/precision. We initially generated spectral libraries containing 135,075 peptides 
representing 10,119 proteins by fractionating digested HeLa lysates. Unfractionated single-shot analysis was subsequently performed in 
triplicate with either DDA or DIA and analysed with Match Between Runs in MaxQuant or Spectronaut, respectively. DIA quantified 
significantly more peptides in all three triplicates than DDA (~85,000  vs ~57,000), and quantified more peptides with less than 20% 
coefficient of variation. At the protein level, DIA quantified slightly more proteins however surprisingly; the reproducibility of DDA was 
slightly better presumably due to the more advanced label-free quantification (LFQ) features of MaxQuant. We next modified the Single-
Pot Solid-Phase-enhanced Sample Preparation (SP3) approach using paramagnetic beads with 96-well plate magnets to perform 
proteomic analysis of 1 mm cardiac organoids. Combined with spectral libraries and DIA, this approach enabled us to quantify >6,000 
proteins per 2 h run. We applied this approach to; i) characterise organoid maturation, ii) compare matured organoids to human 
myocardium and, iii) perform a screen of novel cardiac regeneration compounds in pre-clinical trial. 
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Identification of T cell epitopes involved in adverse reactions to β-lactam antibiotics 

Patricia Illing1, Shawn Goh1, Nicole Mifsud1, Robert Puy2, Robyn O'Hehir2, Anthony Purcell1  
1. Infection and Immunity Program, Monash Biomedicine Discovery Institute and Department of Biochemistry and Molecular Biology, 
Monash University, Clayton, Victoria, Australia 

2. Allergy, Immunology and Respiratory Medicine, Monash University, The Alfred Hospital, Prahran, Victoria, Australia 

Although widely used, penicillins cause a range of adverse drug reactions ranging from cutaneous reactions to anaphylaxis in 1-10% of 
individuals treated. These reactions are generally classified as idiosyncratic and involve inappropriate activation of the immune system 
during drug administration. Depending on reaction phenotype, a range of immune cell types have been implicated, including both CD4 
and CD8 T cells. In healthy individuals, CD8 and CD4 T cells are normally activated via the presentation of pathogen derived peptides on 
the surface of antigen presenting cells by MHC class I and II molecules respectively. In contrast, self-derived peptides presented by the 
MHC are usually ignored. The ability of β-lactam antibiotics, including penicillins, to covalently modify proteins is well established, and the 
prevailing hypothesis for T cell activation in adverse reactions to penicillins is the presentation of immunogenic penicillin-modified self-
peptides by MHC molecules. We have recruited a cohort of penicillin allergic patients from The Alfred Hospital Allergy Clinic (n=10), who 
have experienced a range of adverse reactions to penicillins including amoxicillin. In preliminary studies we have isolated drug responsive 
T cells from a patient who experienced an accelerated response to amoxicillin that are activated via the MHC class I molecule HLA-
A*02:01. Using a B-lymphoblastoid cell line derived from this patient, we are exploring the peptides presented by HLA-A*02:01 of untreated 
and drug treated cells via an immunoaffinity purification, LC-MS/MS workflow.  Evidence for drug haptenated peptides will be discussed. 
These analyses will form the foundation of a broader characterisation of potential drug-induced T cell epitopes across the patient cohort. 
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Optimizing red blood cell protein extraction for proteomic analysis 

Stephan Klatt1, Anne Roberts1, 2, Amber Lothian1, 2, Alicia Siew1, Blaine Roberts1, 2  
1. The Florey Institute of Neuroscience and Mental Health, Melbourne/Parkville, VIC, Australia 

2. Cooperative Research Centre for Mental Health, Parkville, Victoria 3052, Australia 

Blood is a rich source of protein biomarkers. However, it is one of the most analytically challenging matrices due to its high compound 
complexity. This complexity can be reduced by separation of cellular elements [e.g. red blood cells (RBCs), peripheral monocytes] from 
plasma. Many biomarker assays and studies have been conducted on plasma (or serum), but not on RBCs. Alpha-synuclein (SNCA), a 
known neuropathological biomarker of Parkinson’s disease, is an abundant RBC protein. Therefore, RBCs may provide a valid avenue 
for proteomics and the study of neurodegenerative diseases. However, proteomics analysis of RBCs still represents an analytical 
challenge, especially due to the large dynamic range and the high abundance of lipids. To determine the most efficient way to extract the 
RBC proteome, we evaluated six different trypsin digestion methods, namely (1) Urea, (2) Acetone followed by Urea, (3) Sodium 
deoxycholate (4) Acetone followed by sodium deoxycholate, (5) Acetonitrile and (6) Acetone followed by acetonitrile. We further 
established a standard curve of 15N-labelled α-synuclein to quantify endogenous α-synuclein, and also screened the RBC proteome for 
other neuropathological biomarkers. After RBC protein extraction and the tryptic digest, lysates were analyzed on an Agilent 6495 QQQ 
instrument in dynamic MRM mode, injecting 3μg and 10μg of total protein. The results show that RBC protein extraction with sodium 
deoxycholate gives the best proteome coverage with the highest peptide signal intensities when 3μg of total protein is injected. Extraction 
with acetonitrile is the 2nd best method, partially enriching a different set of peptides. Here, the 10μg injection gave the best results. Besides 
endogenous alpha-synuclein, protein deglycase DJ-1 (PARK7) and superoxide dismutase (SOD1) were also identified in RBC, all playing 
pivotal roles in neurodegenerative diseases. These results highlight the potential of RBCs for neuroproteomics. 
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Optimising protein extraction for the study of the alpha-amylase trypsin inhibitors, the proteinaceous 
components implicated in non-coeliac gluten sensitivity. 

Utpal Bose1, Keren Byrne1, Haili Li1, Malcolm J. Blundell2, Crispin A. Howitt2, Michelle L. Colgrave1  
1. Agriculture and Food, CSIRO, St Lucia, QLD, Australia 

2. Agriculture and Food, CSIRO, Canberra, ACT, Australia 

Protein extraction is a critical step in attaining optimal results in proteomic studies. Total protein extracts from grains such as wheat, barley, 
rye and oats can contain non-protein compounds that may interfere with the analysis of the proteome. To temper the effects of interfering 
compounds, strategies such as defatting and/or protein precipitation are often employed. In this study we have used LC-MS/MS 
experiments comparing six total protein extraction protocols that employed different buffer compositions, with and without defatting and 
protein precipitation steps, in order to profile two cultivars of each of the gluten-containing grains. Using Tris-HCl and urea-based buffers 
1433 and 1769 proteins were extracted from the barley cultivar Sloop respectively. Inclusion of a hexane-based defatting step prior to 
protein extraction was of no benefit, whilst protein precipitation employed post-extraction negatively impacted protein recovery, a likely 
result of problems associated with protein re-solubilisation. The use of an alcohol-based extraction protocol commonly used for enriching 
for gluten proteins also yielded a lower number (645) of proteins but was noted to co-extract the alpha-amylase/trypsin inhibitors (ATIs) 
that have been implicated as elicitors of the poorly characterised condition non-Coeliac gluten sensitivity. Using the discovery data 
collected, we developed multiple reaction monitoring (MRM) MS assays for the ATIs derived from wheat, barley, rye and oats. These 
methods were applied to the quantitative determination of the optimal extraction protocol for ATI enrichment. A modified two-step extraction 
method, i.e. alcohol-based extraction followed by urea buffer extraction was shown to yield the maximum level of ATIs. The level of ATIs 
was noted to vary between cultivars, with LC-MRM-MS analysis providing an opportunity to select grain varieties with differing levels of 
ATIs. 
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Proteomic characterisation of stemness in rat bone marrow-derived mesenchymal stem cells 

Morgan Carlton2, 3, 1, Yinghong Zhou3, Daniel Broszczak2, 1, Yin Xiao3, Tony Parker2, 1  
1. Tissue Repair and Translational Physiology Program, Institute of Health and Biomedical Innovation, Queensland University of 
Technology, Kelvin Grove, QLD, Australia 

2. School of Biomedical Science, Faculty of Health, Queensland University of Technology, Kelvin Grove, QLD, Australia 

3. Bone Group, Orthopaedics, Trauma and Emergency Care Program, Institute of Health and Biomedical Innovation, Queensland 
University of Technology, Kelvin Grove, QLD, Australia 

Mesenchymal stem cells (MSCs) hold therapeutic potential for a number of pathologic conditions due to their ability to differentiate into 
various cell types. However, the clinical application of MSCs requires them to be maintained in a non-differentiated state, which remains 
a major challenge for the field. To develop ready-to-go MSCs, specific culture conditions that maintain the ‘stemness’ of the MSCs need 
to be formulated. In this study, the ‘stemness’ of rat MSCs cultured under six separate culture conditions is being investigated using a 
proteomics based approach. Bone marrow derived rat MSCs were established in standard culture medium. Cells were then serum starved 
prior to culture for 72 hours in standard growth media supplemented with 2 % serum and a combination of fibronectin (FN), fibroblast 
growth factor 2 (FGF2) and/or bone morphogenetic protein 4 (BMP4). Cellular protein was collected and prepared using standard 
techniques for qualitative and quantitative (SWATH) mass spectrometry. From this study, a library of all detectable proteins in rat MSCs 
was generated. Each protein was quantified across the culture conditions and the predominant biological processes were determined. 
Fibronectin was determined to have a significant role on the biology of the cells. Furthermore, statistical analysis of the quantitative profiles 
of each of the treatment groups revealed eight specific proteins that were of interest across the culture condition. Characterisation of the 
rat MSC proteome provides insight into the molecular processes that occur within these cells while in a ‘stem’ state, allowing for the 
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development of defined culture conditions that maintain MSCs in an undifferentiated state. This study will provide much needed information 
on culture conditions that enable monitoring and maintenance of MSCs in a non-differentiated state, which in the future could permit an 
off-the-shelf MSC therapeutic to be developed for the treatment of a variety of medical conditions. 
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SWATH analysis using external spectral libraries: Evaluation of cross-instrument data for library 
construction and quantitation 

Xiaomin Song1, Robert J. A. Goode2, Thiri Zaw1, Dana Pascovici1, Jemma X. Wu1, William Klare3, Stuart Cordwell3, Ralf B. 

Schittenhelm2, Mark P Molloy1  
1. Australian Proteome Analysis Facility, Macquarie University, NSW, Australia 

2. Monash Biomedical Proteomics Facility, Monash University, Melbourne 

3. University of Sydney, Sydney 

Data independent mass spectrometry such as SWATH optimally requires a reference peptide MS/MS spectral library to link peak areas 
to identified peptides. Because the library needs to be comprehensive for discovery purposes and extensive data acquisition using the 
same mass spectrometer is not always possible, it is desirable and sometimes necessary to use LC-MS/MS data obtained from different 
mass spectrometers. We have previously described the SwathXtend bioinformatics tool to accommodate this application [1, 2]. 

In this presentation, we demonstrate the use of SwathXtend to process SWATH data from a TripleTOF 6600 (SCIEX) by merging a seed 
library to external libraries generated from a QExactive orbitrap mass spectrometer (Thermo Scientific) obtained in a different laboratory. 
We used 5 strains of S. aureus with 6 replicates grown in 2 different experimental conditions (n=60). The quality of the process of library 
extension was evaluated using the reliable SWATH workflow described in [2] and was found to be good in terms of retention time 
correlations and relative ion intensity correlations.  Additionally, the relative quantitation across the two platforms could be checked due 
to the controlled nature of the experiment in which the same samples were being run across the two instruments. This study demonstrated 
the feasibility for generating peptide MS/MS spectral libraries from two different MS architectures and using these for quantitation. The 
approach allowed quantitation of over 1300 proteins representing ~ 60% of the S. aureus predicted proteome. 

[1] Wu JX et al., Molecular & Cellular Proteomics, 2016, 15, 2501-2514 

[2] Wu JX et al., Proteomics 2017, 17, 1700174, DOI: 10.1002/pmic.201700174. 
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Integrated degradomics in differentiated macrophages 

Nestor Solis1, Antoine Dufour1, Reinhild Kappelhoff1, Anders Kristensen, Leonard Foster1, Christopher M Overall1  
1. University of British Columbia, Vancouver, BRITISH COLUMBIA, Canada 

Publish consent withheld 
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Comparative Proteomic analysis using TMT-based MS Reveals New Insight between Different Growth 
Phase of Biofilms from S. aureus 

Md Arifur Rahman1, Ardeshir Amirkhani2, Honghua Hu1, Durdana Chowdhury1, Mark Molloy2, Dana Pascovici2, Maria Mempin1, 

Xiaomin Song2, Karen Vickery1  
1. Department of Biomedical Sciences, Macquarie University, Sydney, NSW, Australia 

2. Australian Proteome Analysis Facility, Sydney, NSW, Australia 

Introduction and Objectives 

Staphylococcus aureus and coagulase-negative staphylococci comprises approximately 65% of infections associated with medical 
devices and are well known for their biofilm formatting ability. Currently, there is no efficient method for early biofilm detection. Our goal 
was to construct a reference map of planktonic and biofilm associated proteins of S. aureus. 

Methods 

S. aureus reference strain (ATCC 25923) was used to grow 24 hour planktonic, 3 day, and 12 day hydrated biofilms. Bacteria were grown 
in tryptic soy broth liquid medium. The Centres for Disease Control biofilm reactor was used to grow 3 day, and 12 day hydrated biofilms. 
Extraction and fractionation were performed using lysis buffer, ultra-membrane centrifugation, followed by reduction, alkylation and 
digestion steps prior to Multiplex labelling using Tandem Mass Tag (TMT) 10-plex reagent, respectively. TMT-based Mass spectrometry 
(MS) was performed and MS data was collected on an Orbitrap Elite Mass Spectrometer. Protein identification and relative quantitation 
of protein levels were performed using Proteome Discoverer (version 1.3). Biostatistical analysis was performed using the TMTPrePro R 
package. 

Results and Discussion 

We identified 1636 total secreted supernatant proteins, of which 350 and 137 proteins of 3DWB and 12DWB showed significant abundance 
variation from planktonic preparation, respectively. Of these, we found significantly up-regulated 59 and 71 unique proteins  in this biofilm 
producer in between 3DWB and 12DWB, respectively. On the contrary, we found significantly down-regulated 74 and 48 unique 
proteins  in this biofilm producer in between 3DWB and 12DWB, respectively. Therefore, a comprehensive knowledge of planktonic and 
biofilm associated proteins identified by S. aureus will provide a basis for future studies on the development of vaccines and diagnostic 
biomarkers. 
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Conclusions 

In this study, we constructed an initial reference map of planktonic and various growth phase of biofilm associated proteins which might 
be helpful to diagnose biofilm associated infections. 
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Unbiased Analysis of Liver Protein Complexes During the Fasting Response 

Dylan Harney1, Luke Hatchwell1, Mark Larance1  
1. Charles Perkins Centre and School of Life and Environmental Sciences, University of Sydney, Camperdown, NSW, Australia 

The liver is one of the largest and most important organs in the mammalian body with major functions in whole-body nutrient homeostasis. 
The response to nutrient deprivation (fasting/starvation) is a particularly important function for the liver. Regulation of hepatocyte signalling 
by circulating hormones, which can modulate protein-protein interactions, plays a critical role in this response. To identify proteins that 
may regulate the liver fasting response by altering protein-protein interactions, we capitalised on the ability for size exclusion 
chromatography (SEC) separations to identify complex assembly and disassembly. We collected 48 SEC fractions per sample using two 
complementary SEC buffer systems and 3 biological replicates per condition (overnight fasted or fed). High sensitivity nanoLC-MS/MS 
analysis on a QExactive Plus and data analysis using the MaxQuant package, yielded >5,200 proteins identified and quantified across 
the biological replicates. After Pearson correlation analysis, we set thresholds for replicate profile variation (>0.75) and for inter-condition 
variation (<0.75). Less than 80 proteins showed a significant deviation in protein complex assembly/disassembly under these criteria that 
was not coupled to a simultaneous total protein abundance change. One of the most interesting changes observed was for the protein 
phosphatase PP2A-B56 complex, containing the catalytic C subunit PPP2CA, the constant regulatory A subunit PPP2R1A and the 
variable regulatory B subunits of the B56-family. The PP2A-B56 complex displayed significant deviation in assembly of the main 300 kDa 
peak between fed and fasted animals. We have followed up these observed changes with immunoprecipitation of endogenous PP2A 
complexes from liver tissue for both proteome analysis and activity measurements in each condition. We hypothesise that this fasting-
regulation of PP2A mediates control of the negative feedback this phosphatase provides directly on Akt, which forms a key element of the 
insulin signalling cascade in hepatocytes. 
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Deciphering the Pathways of Neuronal Excitotoxic Death by N-terminomics Analysis 

Syeda Sadia Ameen1, Ching-Seng Ang1, Joe Ciccotosto1, Heung-Chin Cheng1  
1. The University of Melbourne, Parkvile, VIC, Australia 

Excitotoxicity, over-stimulation of the extrasynaptic glutamate receptors is a pivotal neuronal cell death process underpinning brain 
damage in acute neurological conditions such as ischaemic stroke and chronic neurodegenerative diseases such as Alzheimer’s disease. 
Glutamate, the main excitatory neurotransmitter of central nervous system initiates excitotoxicity by causing excessive influx of ions, 
mostly Ca2+ into neurons and resulting in the activation of different enzymes, such as calpains and caspases. These aberrantly activated 
enzymes then modify specific neuronal proteins that cause neuronal cell death. How these cellular proteins in neurons undergo proteolytic 
processing and eventually cause neuronal death, has not been clearly defined. To address this question we employed a high-content N-
terminal positional proteomics technique, Terminal Amine Isotopic Labelling of Substrates (TAILS), to identify neuronal proteins that are 
post-translationally processed and modified in excitotoxicity. This approach involve stable isotope dimethyl labelling of the N-termini of 
proteins generated by limited proteolysis in primary cortical neurons after glutamate over-stimulation. In the experiment with glutamate 
treated neurons, we identified 63 proteins as potential key mediators in excitotoxic neuronal death. Further analysis of our study will unveil 
potential driver signalling pathways directing neuronal death in excitotoxicity. 
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An optimised size exclusion chromatography method enables analysis of the extracellular vesicle 
proteome from complex samples  

Rebecca E Lane1, Darren Korbie1, Michelle M Hill3, 2, Matt Trau1, 4  
1. Australian Institute for Bioengineering and Nanotechnology, The University of Queensland, St Lucia, QLD, Australia 

2. QIMR Berghofer Medical Research Institute, Herston, QLD, Australia 

3. The University of Queensland Diamantina Institute, Translational Research Institute, Woolloongabba, QLD, Australia 

4. School of Chemistry and Molecular Biosciences, The University of Queensland, St Lucia, QLD, Australia 

Extracellular vesicles (EVs) are membrane-bound nanoparticles containing protein and nucleic acids and are shed from cells into the 
surrounding environment. EVs are present in numerous circulating bodily fluids including blood, urine and saliva, and are thought to be a 
mechanism of cell-cell communication. Cancer cells appear to exploit this mechanism, constitutively releasing EVs to promote tumour 
growth and metastasis. As such, EVs are considered a promising minimally invasive biomarker source for cancer diagnosis and/or 
monitoring. Proteomic analysis of EVs derived from complex biological fluids, such as serum or plasma, is challenging due to the co-
isolation of highly abundant protein species such as serum albumin and apolipoproteins, with commonly used EV isolation methods. In 
the current study, we aimed to optimise a method for size exclusion chromatography (SEC) purification of EVs from complex samples for 
downstream proteomics analysis. Whilst previous reports have demonstrated the potential of SEC for EV purification, the level of 
‘contaminating’ plasma proteins that are co-isolated have not been evaluated. Using both a synthetic model system and real EV samples, 
we have demonstrated that both column size and resin composition have a substantial effect on the level of protein contamination, whilst 
the effect of mobile phase composition is negligible. These findings guided the development of an optimised workflow to purify EVs from 
healthy plasma and cell culture media samples and we were subsequently able to reduce the level of abundant plasma proteins detected 
by LC-MS/MS in purified EV samples. As proof-of-concept, a breast cancer cell line EV-specific protein signature could be detected when 
the EVs were spiked into healthy plasma, illustrating the utility of this method for preparing clinically relevant samples. We anticipate that 
this optimised method will accelerate future EV proteomics studies, enabling new insight into this promising source of protein biomarkers.   
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Next generation clinical veterinary proteomics 

Pawel Sadowski1, Shivashankar H Nagaraj1, Nana Satake2, 3, Steven Kopp2, Paul Mills2  
1. Queensland University of Technology, Brisbane, QLD, Australia 

2. The School of Veterinary Science, The University of Queensland, Brisban, QLD, Australia 

3. The School of Veterinary Science, The University of Queensland, Brisban, QLD, Australia 

Our work leverages the power of recent advancements in data acquisition strategies for mass spectrometry-based proteomics to drive 
clinical veterinary research into the next generation. It aims to establish well-curated peptide spectral libraries specific to proteins isolated 
from blood of multiple production animals (horse, cattle, sheep, goat) and build a Proteome Browser to link mass spectrometry data to 
genomic information and share this resource with scientific community. Once established, the Browser and associated tools will become 
a widely accessible on-line resource for archiving and decoding quantitative DIA profiles collected in ruminants that were acquired 
anywhere around the world and with different biological questions in mind. In our laboratories however, we specifically apply it to develop 
an array of plasma biomarkers to quantify the effectiveness of pain relief interventions during surgical husbandry procedures. In future, 
this resource could be expanded to other body fluids and tissues to advance veterinary medicine and agricultural research in a manner 
that has not been possible before. 
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Modelling multiple sclerosis: proteomic characterisation of adipose stem cells 

Naomi Koh Belic1, 2, 3, Matt Padula1, 3, Bruce Milthorpe1, 2, Jerran Santos1, 2  
1. University of Technology Sydney, Sydney, NSW, Australia 

2. Advanced Tissue Engineering and Drug Delivery Group, School of Life Sciences, Faculty of Science, University of Technology 
Sydney, Sydney 

3. Proteomics Core Facility, School of Life Sciences, Faculty of Science, University of Technology Sydney, Sydney 

Multiple sclerosis is the most common cause of chronic neurological disability in young adults, despite this the aetiology is poorly 
understood and this is largely due to the limited availability of suitable tissue and limitations of current models. To gain insight on this 
complicated disease, a model was created which utilises adipose stem cells. This disease in a dish model compares adipose stem cells 
obtained from both multiple sclerosis and non-multiple sclerosis patients that have undergone neuronal differentiation. Cellular and 
secreted proteins were identified respectively by liquid chromatography tandem mass spectrometry and multiplex immunoassay 
respectively. This disease dish successfully recapitulated some aspects of the disease, and provided unique insight. The 27 cytokines 
that were examined are associated with immune signalling and contribute to neurological functions such as synaptic plasticity. As multiple 
sclerosis is an autoimmune disease, it is vital to understand the role inflammation has on the fate of stem cells. Cytokine expression in 
multiple sclerosis patients had greater homogeneity than that of non-multiple sclerosis patients, which was expected as the non-multiple 
sclerosis patient cohort could have various undiagnosed and undetectable health conditions. Interestingly, cytokine secretions significantly 
differed between patient cohorts and suggested that adipose stem cells isolated from multiple sclerosis patients have a reduced 
neurogenic capacity. This was supported through the analysis of cellular proteins as multiple sclerosis patient adipose stem cells had a 
reduced neurogenic capacity, and proteins associated with multiple sclerosis were identified. Phase contrast microscopy complemented 
this as the multiple sclerosis patient derived adipose stem cells did not appear to undergo the same morphological changes that are 
characteristic of differentiation. The data generated from this investigation offers a comprehensive analysis of adipose stem cell neurogenic 
capacity, and establishes a disease in a dish model that reveals disease insight. 
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Novel capillary-flow LC HRAM MS platform for fast targeted analysis and robust profiling of complex 
samples 

Steve Binos1, Alexander Boychenko2, Martin Ruehl2, Christopher Pynn2, Mike Baynham3, Wim Decrop2, Alexander Harder4  
1. Thermo Fisher Scientific, Parkville, VIC, Australia 

2. Thermo Fisher Scientific, Germering., Germany 

3. Thermo Fisher Scientific, Runcorn, UK 

4. Thermo Fisher Scientific, Bremen, Germany 

Capillary flow LC-MS (capLC-MS) with 100-300 µm inner diameter (ID) columns and flow rates from 1 to 10 µL/min provide increased MS 
sensitivity, lower solvent consumption, and reduced MS contamination  compared with typical analytical flow LC-MS .Here we present a 
highly robust novel capillary-flow LC-MS platform that combines the Thermo Scientific™ capillary-flow UltiMate™ 3000 RSLCnano system 
(capLC), the new 150 µm ID Thermo Scientific™ EASY-Spray™ column and the new Thermo Scientific™ Q Exactive™ HF-X mass 
spectrometer. Both shotgun and targeted proteomics experiments (Full-scan MS, Data-Dependent Acquisition (DDA), and Parallel-
Reaction Monitoring (PRM)) were employed to verify the performance and robustness of the novel capLC-MS platform. We show that the 
novel capLC-MS platform is a sensitive and reliable solution for shotgun and targeted high-resolution accurate-mass (HRAM) proteomics 
experiments that can be used for routine proteome profiling of complex samples including bio-fluids as well as targeted high-throughput 
quantification. 
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Characterisation of duck egg lysozyme isoforms by mass spectrometry 

David Maltby1, David B Langley2, Daniel Christ2, Ben Crossett1  
1. Sydney Mass Spectrometry, The University of Sydney, Sydney, NSW, Australia 

2. Immunology Division, Garvan Institute of Medical Research, Sydney, NSw, Australia 

Duck egg lysozyme (DEL) is a widely used model antigen owing to its capacity to bind with differential affinity to anti-chicken egg lysozyme 
antibodies.  However, the use of DEL as a model protein has been complicated by the presence of multiple isoforms and conflicting reports 
of primary sequence. In this study, three isoforms of DEL (DEL-I to DEL-III) were purified from Pekin duck (Anas platyrhynchos) eggs by 
carboxymethyl ion-exchange chromatography.  In parallel with crystallography studies, the fractions were assessed by SDS-PAGE 
analysis and the three isoforms were shown to be well separated.  The accurate intact mass of each the isoform was obtained by direct 
infusion on an Orbitrap Fusion mass spectrometer.  Complementary sets of peptides were generated by proteolytic digestion with trypsin 
or Lys-C proteases.  The peptides were then analysed either by MALDI TOF MS, using a QSTAR Elite QTOF mass spectrometer, or by 
Nanospray QTOF MS, using a 6600 QTOF mass spectrometer.  By utilising multiple mass spectrometry approaches in conjunction with 
crystallographic data it was possible to report the non-ambiguous primary sequences for DEL-I to DEL-III. Analysis of the primary 
sequences explains the sequential elution of the isoforms from the carboxymethyl resin.  We were also able to resolve the identity of 
residues 66 and 103 which have been consistently problematic in their assignment in previously published reports.  With the use of a 
protein-fold ‘all-on-all’ dendogram, it was now possible to relate the duck lysozymes to those found in other fowl, mammals, and animals. 
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Spatial targeted metabolomics mapping in rat brain sections using DESI ion mobility mass 
spectrometry 

Jose Castro-Perez1, Anthony Midey1, Hernando Olivos1, Emmanuelle Claude1, Bindesh Shrestha1  
1. Waters Corp., Milford, MA, United States 

Spatial mapping of small molecules, such as neurotransmitters, alongside lipids, can increase our understanding of biological functions 
of those molecules within the brain.  Mass spectrometry imaging (MSI) can be used to map distribution of molecules from any flat surfaces, 
including tissue sections. Desorption Electrospray Ionization (DESI) is an ambient ionization technique that can spatially profile the 
distribution of molecules in research tissue samples. DESI-MSI often provides complementary information to other techniques such as 
matrix-assisted laser desorption ionization (MALDI). Here we present the utility of DESI imaging to detect neurotransmitters, such as 
serotonin, adenosine, and glutamine directly in brain tissue samples. These results are for research use only and not for use in diagnostic 
procedures. Rat brain was harvested and flash-frozen in liquid nitrogen before cryosectioning. Coronal tissue sections (8 microns thick) 
were mounted on regular glass microscope slides, vacuum dried, and analyzed without any further sample preparation. DESI-MSI data 
were collected and processed on a high definition mass spectrometer with ion mobility separation (SYNAPT HDMS G2-Si, QToF) using 
High Definition Imaging (HDI) 1.4 software with MassLynx 4.1 data acquisition control. DESI acquisitions were performed using methanol 
and water as a DESI spray solvent. Small molecules such as amino acids (e.g., taurine, glutamine, arachidonic acid) and neurotransmitters 
(e.g., GABA, serotonin) were simultaneously detected along with lipids (e.g., phosphatidylcholine, lysophosphatidylcholine). Spatial 
correlation between detected metabolites and lipids were explored using analysis based on Pearson product-moment correlation 
coefficient and hierarchical clustering analysis. Molecular identification was aided using high mass accuracy (low PPM) database searches 
against publically curated databases, such as LipidMaps and Human Metabolome (HMDB). In addition to the accurate mass and high-
fidelity isotopic distribution, collisional cross sections (CCS) or drift time data obtained during ion mobility separation was used to improve 
confidence in detected molecules. 
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A multiplexed lipidomics study of the adaptive response of prostate cancer cells to androgen-
targeted therapy 

Rajesh Gupta1, Berwyck L J Poad1, Kaylyn D Tousignant2, James A Broadbent3, Colleen C Nelson2, Martin C Sadowski2, 

Stephen J Blanksby1  
1. Cental Analytical Research Facility, IFE, QUT, Brisbane, QLD, Australia 

2. Institute of Health and Biomedical Innovation, QUT, Brisbane, QLD, Australia 

3. SCIEX, Brisbane, QLD, Australia 

The adaptive response of prostate cancer (PCa) cells undergoing androgen targeted therapies (ATT) were investigated. In this study, a 
long term in vitro ATT model was developed by treating LNCaP PCa cells with AR antagonist Enzalutamide (10 μM) for up to 21 days. 
Samples were collected at days 7, 14, and 21 of Enzalutamide treatment and compared to vehicle-treated LNCaP cells (DMSO control). 
High content imaging of fluorescent-labelled lipid probes demonstrate that PCa cells increase lipid uptake and remodel their lipid 
landscape as a response to ATTs. Interestingly, these ATT-treated cells show little proliferation and mitochondrial activity, suggesting that 
changes in lipid uptake and content, support pathways other than growth and oxidative phosphorylation. Lipidomics analyses of these 
cells was undertaken to give a more comprehensive understanding of the changes occurring at the molecular level. Shotgun lipidomics 
was performed by direct infusion of samples using loop injections on QTRAP 6500 (SCIEX, hybrid triple quadrupole / linear ion trap mass 
spectrometer). Samples were spiked with internal standards, SPLASH® Lipidomix® (Avanti polar Lipids) and fatty acid C19:0 during lipid 
extraction. Triple quadrupole functionality was used to perform specific precursor ion (PI) and neutral loss (NL) scans targeting numerous 
classes of phospholipids, glycerolipids and sterol esters. Data were combined and analysed using LipidViewTM software (SCIEX) providing 
for lipid identification and quantification of 250 lipids at the sum composition level of identification. In parallel, lipid extracts from all samples 
were hydrolysed to release fatty acids which were then derivatized to the corresponding methyl ester using a trimethylsulfonium hydroxide 
reagent and analysed by GC-MS 8040 (Shimadzu 8040, triple quadrupole mass spectrometer). Changes in the absolute abundance of 
both intact complex lipids and fatty acids will be presented and discussed in the context of cellular responses to ATT. 
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Absolute quantitation of iron binding proteins as therapeutic targets in neurodegeneration 

Amy L Heffernan1, Gawain McColl1  
1. Florey Institute of Neuroscience and Mental Health, Melbourne, VIC, Australia 

Iron is involved in many essential biological processes. Perturbed iron homeostasis, such as the accumulation of brain iron with age, can 
lead to oxidative stress and neuronal damage underlying neurodegenerative processes such as those observed in Alzheimer’s disease. 
Ferritin is the protein responsible for safe iron storage, and is conserved across taxa, including Caenorhabditis elegans. This microscopic 
nematode is a widely used animal model of ageing and is easily genetically manipulated. The C. elegans genome is well characterised, 
and importantly has homology with higher-order species providing an opportunity to study the relationship between neurodegeneration 
and iron metabolism. Here we present an optimized protocol for purification and absolute quantitation of ferritin from cell lysate using 
custom (13C- and 15N-leucine/isoleucine) peptide standards, and parallel reaction monitoring (PRM)-based targeted mass spectrometry. 
Chromatographic separation was achieved within 60min (%RSD<2%), with 35% enrichment of ferritin signal from purified lysate. Linearity 
was established over 4 orders of magnitude (R2>0.99), with instrument limits of detection <1 fg on column. Inter-assay reproducibility was 
~30%RSD. This method will be applied to an aged C. elegans populations to observe changes in iron homeostasis in ageing animals, 
before being transferred to other to other animal systems, such as the mouse. When conserved across taxa, these changes present a 
therapeutic target for age-related neurodegenerative diseases in humans. 

 

159 

Robust reproducible LC/MS based metabolomic profiling of large cohort human studies using 
validated high throughput targeted and discovery assays 

Robert s Plumb1, Ian d wilson  
1. Waters Corporation, Milford, MASSACHUSETTS, United States 

As global life-styles change we are seeing increasing cases of obesity, diabetes, and mental health issues. This not only affects a person’s 
quality of life but also places increased strain on the health-care systems to provide the right treatment whilst managing costs closely. 
Metabolic Profiling offers a valuable and unique insight into the underlying biochemistry of diseases as well as the patient’s individual 
biochemistry “phenotype’, diet, health status, age and stress. To deliver this information the analytical data generated in processed via a 
variety of chemometric modelling and analysis methodologies to deliver the relevant biochemical information. These chemometric 
platforms employed vary from simple multivariant analysis to highly complex model based analysis and is presented in a format ready for 
interpretation by medics. In this presentation we will discuss the development of both exploratory and targeted metabolomics and lipidomic 
LC/MS analytical platforms as well as a detailed discussion on the workflow, validation, reporting and decision making process. The 
quantitative targeted LC/MS assays discussed will include as bile acids, amino acids, eicosanoids, and acyl cartanines, oxylipin, 
tryptophan metabolism and gut microbiome. The presentation will also cover the development and validation of high throughput, less than 
2 minutes, “discovery’ screening methods for polar, non-polar metabolites and lipid profiling using LC/MS methodology, as well as describe 
the use of Ion Mobility Mass Spectrometry to enhance data quality. 

1. Ion mobility spectrometry combined with ultra performance liquid chromatography/mass spectrometry for metabolic phenotyping of 
urine: Effects of column length, gradient duration and ion mobility spectrometry on metabolite detection. Rainville, P.D., Wilson, 
I.D., Nicholson, J.K., Issacs, G., Mullin, L., Langridge, J.I., Plumb, R.S. Analytica Chimica Acta Volume 982, 22 August 2017, 
Pages 1-8 

2. High-Speed Quantitative UPLC-MS Analysis of Multiple Amines in Human Plasma and Serum via Precolumn Derivatization with 6-
Aminoquinolyl-N-hydroxysuccinimidyl Carbamate: Application to Acetaminophen-Induced Liver Failure. Gray, N, Zi, R., King, A., 
Patel, V.C., Wendon, J., McPhail, M.J.W., Coen, M., Plumb, R.S., Wilson, I.D, Nicholson, J.K. Analytical Chemistry Volume 89, 
Issue 4, 21 February 2017, Pages 2478-2487 

3. Development of a Rapid Microbore Metabolic Profiling Ultraperformance Liquid Chromatography-Mass Spectrometry Approach for 
High-Throughput Phenotyping Studies. Gray, N, Adesina-Georgiadis, K, Chekmeneva, E, Plumb, R.S, Wilson, I.D., Nicholson, J.K. 
Analytical Chemistry Volume 88, Issue 11, 7 June 2016, Pages 5742-5751 
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Generation of rat organ SWATH-MS proteomic models for human cancer samples 

Sadia Mahboob1, Dylan Xavier  
1. Children's Medical Research Institute, Westmead, NSW, Australia 

Each year, over 950 children and adolescents (0-19 year olds) in Australia – and 163,000 children worldwide – are diagnosed with cancer 
(1). The most common types of childhood cancers affect a range of tissues such as blood, lymph, bone marrow, nervous tissues, muscles, 
kidney, liver and bone. ProCan (The ACRF Centre for the Proteome of Human Cancer) is an industrial-scale proteomics facility at the 
Children's Medical Research Institute (CMRI). ProCan researchers have a major technological edge by combining pressure cycling 
technology with SWATH mass spectrometry (PCT-SWATH-MS) (2) that will be adopted to discover, verify and validate specific protein-
based markers for many different types of cancers (from children to adults). To meet this goal, a major challenge is the generation of 
quantitatively accurate and highly reproducible data matrices of proteins with minimal missing values across cohorts of patients, whilst 
simultaneously accounting for variabilities among samples collected from different tissue origin. Developing a SWATH-MS based profile 
of different normal tissues will provide an important reference to guide interpretation of cancer proteomic data. Specifically, it will assist in 
understanding aspects of tumour differentiation, and tissue origin in the case of metastatic disease. The study is designed to complement 
this aim by generating a rat tissue proteome using quantitative proteomics. In order to construct an organ specific quantitative proteome, 
PCT-SWATH-MS was applied to create specific spectral reference libraries of samples collected from seven different rat organs (Brain, 
Liver, Muscle, Spleen, Lung, Kidney and Testis). These results will be adopted for constructing a comprehensive proteomic profile for 
human tumour biopsies based on their site of origin. 

1. 0-19 years incidence data. Australian Institute of Health and Welfare (AIHW) Australian Cancer Incidence and Mortality (ACIM) Books 2017 
2. Guo T et al (2015) Nature Med 21: 407 – 15. 
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Trapped ion mobility spectrometry with parallel accumulation serial fragmentation (PASEF): the new 
standard for shotgun proteomics 

Adam Rainczuk1, Scarlet Beck2, Markus Lubeck2, Heiner Koch2, Florian Meier3, Jurgen Cox3, Oliver Raether2, Matthias Mann3  
1. Bruker Pty Ltd, Preston VIC 3072, VIC, Australia 

2. Bruker Daltonik GmbH, Bremen, Germany 

3. Max Planck Institute of Biochemistry, Planegg, Germany 

Background:  The “Parallel Accumulation - Serial Fragmentation” method (PASEF, Meier et al., JPR 2015, PMID: 26538118) for trapped 
ion mobility spectrometry (TIMS) coupled to a quadrupole time of flight (QTOF) instrument, has been described with the promise of 
achieving five to ten times faster data dependent acquisition of fragment ion spectra with improvements in sensitivity. Here we present 
results showing that the promise of PASEF has been realized. 

Material & Methods: The performance of a timsTOF instrument with PASEF for shotgun proteomics has been evaluated by using tryptic 
digests of human cancer cell lysates (HeLa) spiked or not with an UPS peptide mixture, and separated by 90 min nanoLC gradients. Data 
were analyzed using DataAnalysis (Bruker), Mascot (www.matrixscience.com), and MaxQuant (Cox group, MPI of Biochemistry) or 
PEAKS (Bioinformatics Solutions). 

Results:  A standard 1.1 second PASEF acquisition cycle, which performs over 120 MS/MS at high sensitivity, identifies over 2900 protein 
groups from a 12 ng injection of a Hela cell digest separated with a 60 min gradient, and over 4800 protein groups from a 100 ng injection 
with the same gradient. In parallel, ion mobility separation allows to separate isobaric co-eluted peptides prior to fragmentation, further 
increasing the ID rate. 

Conclusion: By enabling data dependent acquisition at very high speeds with improved sensitivity, the timsTOF Pro with PASEF enables 
researchers to dig deeper into the proteome, using less sample, yet finding more proteins of biological relevance. 
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2D-precursor selection for trapped ion mobility with parallel accumulation serial fragmentation 
(PASEF) 

Oliver Raether1, Markus Lubeck2, Heiner Koch3, Scarlet Beck3, Florian Meier3, Jurgen Cox2, Matthias Mann3  
1. Bruker Daltonik GmbH, Bremen, BREMEN, Germany 

2. Bruker Daltonik GmbH, Bremen, Germany 

3. Max Planck Institute of Biochemistry, Planegg, Germany 

Background: With the previously introduced “Parallel Accumulation Serial Fragmentation” method (PASEF, Meier et al., JPR 2015, PMID: 
26538118) for ion mobility (IMS) quadrupole time of flight (QTOF) instruments, five to ten times faster data dependent acquisition of 
fragment ion spectra became possible. This approach requires a fast, two-dimensional precursor selection algorithm, using mass as well 
as ion mobility information. 

Methods: In PASEF mode, peptide ions elute from the IMS device as a condensed package. For most efficient MSMS acquisition, the 
quadrupole isolation window needs to switch its isolation position exactly synchronized to these elution times in the fastest possible 
order.  The corresponding algorithm was developed and evaluated using tryptic digests of human HeLa cell lysates, separated by 90min 
nanoLC gradients. Data were analyzed using DataAnalysis(Bruker), Mascot(www.matrixscience.com), and MaxQuant (Cox group, MPI 
of Biochemistry). 

Results: The precursor selection algorithm detects m/z and mobility positions of all precursors in the MS1-IMS scan. Then they are 
scheduled for measurement across multiple (ten to twenty) consecutive IMS experiments aiming for the most efficient utilization of 
measurement time. Low intensity precursors are measured multiple times to achieve sufficient spectra quality. Elution length of an 
individual precursor ion is dependent on IMS resolution, a function of mobility scan time. For tryptic peptides, mobility scan times of 25, 
50, 100 and 200 ms resulted in average mobility resolutions between 20 and up to 80 and elution lengths between 1.8 and 10.6 ms.  With 
a 100ms IMS separation up to 900 000 individual PASEF MSMS spectra can be acquired during a 90 min HeLa nanoLC-run, resulting in 
about 200 000 unique MSMS spectra after combining repetitive measurements. 

Conclusion: We developed a 2D-precursor selection algorithm for PASEF that determines and schedules precursors in complex samples 
within 100-200 ms, well suited for an LC timescale. 
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Quantitative analysis of differential protein distribution in brain regions using PCT-SWATH-MS 

Jonas Albinus1, Madeleine Otway, Martin R Larsen, Phillip J Robinson  
1. Children's Medical Research Institute, West Ryde, NSW, Australia 

Analysing the measurable proteome in complex tissue samples using mass spectrometry (MS) can be time-consuming with traditional 
methods. Pressure cycle technology (PCT) significantly reduces sample preparation time, and increases robustness and consistency. 
When coupled with SWATH-MS all detectable peptides in a sample can be quantified in a one single run. Our aim was to test the 
capabilities of PCT-SWATH-MS so see if the sensitivity could be compromised due to high acquisition speed. We tested the methods 
capability to quantify differential protein distribution in subregions within an body organ. 

We chose to use five different brain regions, motor- and somatosensory cortex, hippocampus, amygdala and thalamus. Samples were 
collected in triplicate from each region with a biopsy punch from three different 24 week old Sprague Dawley rats. Samples were prepared 
in three different PCT instruments (Barocyclers) for homogenisation and tryptic digestion. The digests were run in duplicates on a Sciex 
TripleTOF 6600. The resultant SWATH-MS data were analysed and quantified using an internal rat brain spectral reference library (SRL) 
that was generated on the same type of instrument and HPLC gradient using standard shotgun methods. Data visualisation and sample 
QC was performed with Skyline, MarkerView, VennDIS and Panther. 

The data showed that the fast 6 hour sample preparation from PCT did not comprise peptide concentration (2.5 µg peptides per µL) and 
consistency of digestion efficiency (80%). The SWATH-MS data identified about 3,000 proteins and 11,000 peptides in each sample, 

http://www.matrixscience.com/
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suggesting good depth. In MarkerView three protein clusters were observed: 1) motor- and somatosensory cortex, 2) amygdala and 
hippocampus, 3) thalamus. Each region had between 30 to 60 unique proteins visualised with VennDIS, with the somatosensory cortex 
having the highest amount of 62 unique proteins out of 2,856 proteins (2%). The unique proteins found in each brain region did not have 
common gene ontology pathways. Compared to traditional sample preparation and shotgun MS methods, PCT-SWATH-MS reduced 
sample preparation from traditional taking 12-24 hours to 5-6 hours and the label-free quantification reduced the cost significantly. The 
results show that PCT-SWATH-MS is a high throughput and reliable method for detection and label-free quantification of small differences 
in protein expression between different brain regions. 
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Using quantitative proteomics to aid the diagnosis of mitochondrial disease and characterise novel 
disease genes. 

David A Stroud1, Nicole J Lake2, Ann E Frazier2, Luke E Formosa3, Alison G Compton2, Mike T Ryan3, David R Thorburn2  
1. University of Melbourne, Melbourne, VIC, Australia 

2. Murdoch Childrens Research Institute, Royal Children’s Hospital, Melbourne, Victoria, Australia 

3. Monash University, Melbourne, VIC, Australia 

Mitochondrial disorders are clinically heterogeneous with causative mutations identified in over 250 genes. Whole exome sequencing has 
transformed diagnosis of these disorders but up to 50% of cases remain unsolved. This can be caused by failure to detect or interpret 
mutations in genes of interest and because some genomic regions remain refractory to analysis or interpretation. We aimed to identify 
novel mitochondrial disease genes and to exploit quantitative proteomic analyses to understand the underlying pathogenic mechanisms. 

In one example, I will discuss how we identified large deletions in the ATAD3 locus encoding 3 highly homologous tandemly arrayed 
genes (ATAD3C, ATAD3B and ATAD3A), their homology severely complicating genetic analyses. Subjects carrying the deletions suffer 
congenital pontocerebellar hypoplasia and carried similar deletions of ~38 kbp that resulted in an ATAD3B/ATAD3A fusion that produced 
a protein 99% identical to ATAD3A, but under the control of the ATAD3B promoter. Quantitative proteomics confirmed this decrease and 
showed that peptides unique to ATAD3B were found only in the N-terminal region. In the second example, I will describe a novel 
mitoribosomal protein defect. The synthesis of all 13 mitochondrial DNA (mtDNA)-encoded protein subunits of the human respiratory chain 
is carried out by mitochondrial ribosomes (mitoribosomes). We discovered pathogenic mutations in the gene encoding the small 
mitoribosomal subunit protein, MRPS34. Subjects carrying the mutations suffered Leigh syndrome, and exhibited a combined 
mitochondrial respiratory chain defect due to impaired translation of mtDNA encoded subunits. Examination of the mitoribosome profile 
and quantitative proteomics showed the translation defect to be caused by destabilization of the small mitoribosomal subunit and impaired 
monosome assembly. In conclusion, quantitative proteomic analyses of patient cell lines have much potential for identifying and proving 
causation in mitochondrial and other inherited metabolic diseases. 
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Quantitative characterisation of burn blister fluid using SWATH to aid clinical diagnosis 

Tuo Zang1, Daniel Broszczak2, Leila Cuttle3, Mark Wellard1, Tony Parker1  
1. Queensland University of Technology, Kelvin Grove, QLD, Australia 

2. School of Science, Faculty of Health Sciences, Australian Catholic University, Brisbane, QLD, Australia 

3. Children’s Burns and Trauma Research, Centre for Children’s Health Research, South Brisbane, Queensland, Australia 

At present, the diagnosis of burn injury severity is largely dependent on the clinician’s experience, which can limit timely intervention and 
subsequently scarring. The analysis of burn blister fluid (BF) presents an opportunity to aid in diagnosis, as biomolecules in BF reflect 
relevant systemic and local responses to injury. Our aim was to investigate burn injury proteomics using LC-MS/MS and to facilitate the 
development of quantitative measures that aid diagnosis to prevent adverse scarring outcomes. In order to generate a comprehensive 
peptide spectral library, a subset of BF samples were pooled according to burn depth (12 superficial, 12 deep-partial thickness, and 4 full 
thickness) and fractionated by four different methods, including ultrafiltration, SDS-PAGE, OFFGel isoelectric focusing and immuno-
depletion, prior to LC-MS/MS analysis in data-dependent acquisition mode. All individual BF samples (n=101) were then analysed using 
LC-MS/MS in data independent acquisition mode (SWATH) to obtain quantitative data. More than 800 individual proteins were identified 
and formed the basis of a BF protein library. This protein library was further refined to a peptide ion library for SWATH data extraction. 
Therefore, the  relative abundance of more than 600 proteins in every individual sample was obtained and correlated with different clinical 
parameters, such as burn depth and time to re-epithelialisation. Analysis of these data using statistical methods, including orthogonal 
partial least squares–discriminant analysis (OPLS-DA), ANOVA / t-test, and clustering analysis revealed the key biochemical differences 
that stratify sub-groups within the clinically relevant parameters. We have shown that the blister fluid proteome can be used to classify 
paediatric burn wounds by different burn depths and by other clinically relevant parameters. The blister fluid proteomics could possibly 
predict the final burn depth at an earlier stage of the injury response. These markers are under further investigation to determine their 
viability as clinical diagnostic tools. 
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Complete multi-omic physiological characterisation of clonal Pseudomonas aeruginosa adaptation 
to the CF lung 

William Klare1, Paula Niewold2, Scott Beatson3, Jamie Triccas2, Stuart Cordwell1, 4, 5  
1. School of Life and Environmental Sciences, University of Sydney, Sydney, NSW, Australia 

2. Department of Infectious Diseases and Immunology, University of Sydney, Sydney, NSW, Australia 

3. School of Chemistry and Biological Sciences, University of Queensland, Brisbane, QLD, Australia 

4. Discipline of Pathology, School of Medical Sciences, University of Sydney, Sydney, NSW, Australia 

5. Sydney Mass Spectrometry, University of Sydney, Sydney, NSW, Australia 
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One of the biggest challenges to quality of life for an individual with Cystic Fibrosis (CF) is the high rate of incidence of infection with the 
frequent isolate Pseudomonas aeruginosa. Infections are typically lifelong, resulting in significant morbidity and mortality, and lead to high 
rates of divergent within-host evolution, often resulting in the presence of multiple infection phenotypes. This renders traditional therapies 
/ interventions ineffective. We profiled within-host adaptation by investigating a pair of isogenic clonal epidemic isolates (AUS-1E and 
AUS-1C), isolated from the same patient 11 years apart. Using a combined -omic strategy, we first investigated differences at the genomic 
level through long-read PacBio sequencing. Isolates were then grown in an artificial sputum-like medium that reflects the physiology of 
the CF lung. We undertook intra- and extra-cellular comparisons at the proteomics level using offline HILIC peptide fractionation coupled 
to reversed phase LC-MS/MS, which enabled the identification of functional clusters associated with virulence that were highly expressed 
only in the initial colonizing isolate. Cell surfaces of both isolates grown in artificial CF sputum medium were compared by MALDI-TOF 
MS of plate colonies, as well as glycolipids extracted following growth. We also investigated the intra- and extra-cellular lipidome. 
Differences in virulence capabilities were assessed through confocal scanning laser microscopy to investigate changes in biofilm structure, 
as well as virulence in the classical C. elegans slow-killing and murine lung-infection models. Host-pathogen interactions were investigated 
using 16-colour flow cytometry within the murine lung. The results obtained provide one of the most comprehensive assessments to date 
of the consequences of over a decade of within-host evolution on the cellular physiology of P. aeruginosa in adaptation and persistence 
within the context of CF. 
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Analysis of the cardiac ubiquitinome in a rat model of type II diabetes mellitus 

Shivanjali J Lingam1, Lauren E Smith1, Stuart J Cordwell2, Melanie Y White2  
1. Discipline of Pathology, School of Medical Sciences, Charles Perkins Centre, University of Sydney, Sydney, New South Wales, 
Australia 

2. Discipline of Pathology, School of Medical Sciences, School of Life and Environmental Sciences, Charles Perkins Centre, University 
of Sydney, Sydney, New South Wales, Australia 

Type II diabetes mellitus (DM) remains one of the major causes of morbidity and mortality in the industrialized world. Several animal and 
human studies have found reactive oxygen species (ROS) as one of the key mediators of signal transduction during DM and DM-mediated 
cardiovascular disease (CVD). In addition to redox-specific post-translational modifications (PTM), accumulating evidence suggests the 
involvement of ROS in accelerating non-specific ubiquitination of cardiac proteins as a label for protein degradation. Our group has defined 
changes in several protein PTMs in DM and DM-mediated CVD using Langendorff perfused rat hearts and begun to understand how 
these various PTMs cross-talk with each other. Here, we examined the ubiquitin-modified cardiac proteome in DM. Rats were fed a 
standard chow citrate (CC) (12% fat) or high fat (HF) (42% fat) diet for 8 weeks, with DM induced in 50% of the animals after 4 weeks 
utilising a low dose of streptozotocin (STZ; 55mg/kg); a pancreatic β-cell toxin. At the cessation of the feeding protocol, animals were 
euthanised and hearts excised. Cardiac hemodynamic performance was measured in hearts subjected to non-ischemic perfusion. 
Myocardial protein lysates were subjected to Western blotting using anti-ubiquitin antibodies and peptides enriched via 
immunoprecipitation using anti-diGly remnant antibodies for analysis by LC-MS/MS. Western blotting revealed gross changes in 
ubiquitination across the different groups. We identified 2,043 and 1,575 unique ubiquitination sites, originating from 669 and 579 unique 
proteins in CC and HFDM, respectively. These modified proteins were mapped to functional Kyoto Encyclopedia of Genes and Genomes 
(KEGG) pathway analysis, identifying enriched regulatory pathways such as metabolic, proteasome, glycolysis/gluconeogenesis, cardiac 
muscle contraction and dilated/hypertrophic cardiomyopathy pathways. Our data suggest that the rat cardiac ubiquitinome is sensitive to 
diet and DM, indicating a possible role for ubiquitination in this disease. 
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A web-based quality control tool for the bench marking of proteomic LC-MS systems 

Rui(Irene) Chen1, 2, Taiyun Kim1, 2, Benjamin Parker2, 3, Sean Humphrey2, 3, Ben Crossett4, Pengyi Yang1, 2, Jean Yang1, 2  
1. School of Mathematics and Statistics, University of Sydney, Sydney, NSW, Australia 

2. Charles Perkins Centre, University of Sydney, Sydney, NSW, Australia 

3. School of Life and Environmental Science, University of Sydney, Sydney, NSW, Australia 

4. Sydney Mass Spectrometry, University of Sydney, Sydney, NSW, Australia 

Liquid chromatography-Mass spectrometry (LC-MS) is a mature technology for high-throughput proteomics. The significance of quality 
control (QC) has been long-acknowledged as a prerequisite for proteomics investigation. Many research laboratories and core facilities 
implement QC measures as part of their routine workflows. Despite this, few existing QC tools have been developed to assess the 
performance of the LC-MS systems, and to detect poor or deteriorating performance. Of those that have, often they have specific use 
cases, are not easily implemented or are not open to public data submission. In addition, different types of instruments have different 
levels of performance, so platform-dependent QC tests are required. Here we present a standardized workflow for the rigorous assessment 
of LC-MS performance. It starts with running of 1 µg HeLa cell tryptic digest, using a defined LC-MS method. Raw data is processed using 
the MaxQuant computational platform using a consistently-defined method and database.  A series of output files are uploaded to our 
web-based application to assess the performance of multiple parameters. The interactive analysis output provides a historical report from 
the latest runs to as far back as database goes. Advanced options also allow users to interactively compare individual runs, versus those 
in the database, comparing twelve most important features associated with instrument performance. Unlike previous QC tools, our web-
based interactive application does not require any specific set-up, and individual or multiple samples can be analyzed though our 
application. It also allows users to simultaneously visualize the computational analysis and quantitatively interpret their data while 
monitoring the performance of their instrument over time by comparing the database. The application will be available to the proteomic 
community to submit their own samples. 
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Multi-Organ Proteomics Analysis of a Rodent Model of Type 2 Diabetes Mellitus 

Melanie White1, 2, 3, Lauren Smith4, 2, Harriet Wadsworth4, Bettina Hjelm Clausen, Desmond Li4, 2, Stuart Cordwell1, 4, 6, 5  
1. School of Life and Environmental Sciences, The University of Sydney, NSW, Australia 

2. Charles Perkins Centre , Camperdown, NSW, Australia 

3. Discipline of Pathology, School of Medical Sciences, University of Sydney, Sydney, NSW, Australia 

4. Discipline of Pathology , The University of Sydney, NSW, Australia 

5. Sydney Mass Spectrometry, The University of Sydney, Sydney, NSW, Australia 

6. The Charles Perkins Centre, The University of Sydney, NSW, Australia 

The increasing prevalence of diabetes, in particular type 2 diabetes mellitus (T2DM), warrants improved understanding of the molecular 
mechanisms and adaptations of not only primary targets of damage, but also those associated with the progression of the disease. The 
clinical etiology of T2DM suggests that insulin resistance of peripheral tissues arising from an energetic imbalance and increased adiposity 
pre-dates pancreatic hyperinsulinemia, in an attempt to lower blood glucose levels in response to this resistance. These events proceed 
pancreatic exhaustion and eventual insufficiency and the characteristic elevated blood glucose levels associated with T2DM. Given the 
complexities associated with disease progression and the potential for whole body effects involving diverse target organs, we took a 
systems-wide approach to investigate proteome adaptations in response to T2DM. We used a rodent T2DM model that combines the 
effects of increased calorie-loading via a high-fat diet (HFD) and pancreatic insufficiency by injection with streptozotocin (STZ; HFD STZ) 
and compared this with associated feed control (CHOW) control groups (CHOW control, CHOW STZ, and HFD control). Using this model, 
we observed elevated BGL in both STZ groups (STZ control and HFD STZ) indicative of pancreatic insufficiency. Dyslipidemia was noted, 
with elevated serum triglycerides present in HFD treated groups (HFD control and HFD STZ). We harvested 7 different organs including 
adipose tissue, brain, heart, kidney, liver, pancreas and skeletal muscle from across the 4 biological groups and subjected each to a 
quantitative label-based proteomics workflow using offline HILIC fractionation coupled to RPLC-MS/MS on a Q-Exactive HF instrument. 
We mapped over 10,500 proteins across these organs and performed hierarchical clustering to observe which organs showed increased 
sensitivity to the individual effects of HFD, STZ and finally the combined HFD STZ. This approach showed that T2DM has both systems-
wide and organ-specific effects that have not previously been considered in the pathogenesis of this disease.   

combined HFD STZ. This approach showed that T2DM has both systems-wide and organ-specific effects that have not previously been 
considered in the pathogenesis of this disease.   

170 

The Power of Multiplexing - Combining TMT discovery and targeted label free quantitation for 
biomarker analysis 

Aaron Robitaille1, Xiaoyue Jiang1, Sergei Snovida2, David Horn1, Vic Spicer3, Oleg Krokhin3, Rosa Viner1, Andreas Huhmer1  
1. ThermoFisher Scientific, San Jose, California, USA 

2. ThermoFisher Scientific, Rockford, Illinois, USA 

3. University of Manitoba , Winnipeg, Canada 

Introduction 

Isobaric labeling techniques TMT have become popular for biomarker discovery due to higher throughput and better precision and 
accuracy. The next verification step (10-50 patients) is challenging when balancing the target numbers and devoted instrument time. Here, 
we propose a workflow for plasma proteomics from multiplexed TMT biomarker discovery to rapid and robust verification using capillary 
flow LC on a novel Orbitrap platform with up to 40Hz scan speed. 

Methods 

Plasma from normal and diabetic patients were depleted, digested, labeled with TMT six-plex reagents, mixed at 1:1 ratio, and fractionated. 
The fractions were separated in a 120min gradient followed by analysis on an Orbitrap instrument. Data were analyzed by Proteome 
Discoverer™2.2 software. For targeted analysis, the same depleted, but unlabeled, samples were separated at a flowrate of 2-5ul/min 
and analyzed using parallel reaction monitoring (PRM). The data were processed by Skyline or Spectronaut software. 

Preliminary data 

The multiplexing capability of TMT labeling significantly saved instrument time and provided possibilities to perform extensive fractionation. 
Fractionation, combined with the new depletion columns, made the detection of plasma proteins spanning to 5 orders of magnitude 
accessible. 

Over 200 peptide targets, which showed significant difference (>2 fold change) between normal and disease states in the above discovery 
experiment, were selected for label free targeted quantitation using PRM. Retention time prediction of unlabeled peptides was performed 
using adjusted hydrophobicity index calculations. LC separation at the capillary flow rate provided high sensitivity and offered improved 
retention time reproducibility and robustness. The fast scan speed on the new Orbitrap platform greatly facilitated the detection of hundreds 
of targets in a single experiment.  This rapid and robust quantitation method confirmed the biomarker candidates found in isobaric labeled 
discovery experiment. 

Conclusion 

The workflows described here enable the biomarker discovery and validation in a highly multiplexed and rapid manner. 
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Single amino acid resolution of glycosites with top-down UVPD of glycoproteins 

Daniel Lopez-Ferrer1, Daniel C Going2, Romain Huguet1, Vlad Zabrouskov1, Andreas F Huhmer1, Sharon Pitteri2  
1. Thermo Fisher Scientific, San Jose, CA, United States 

2. School of Medicine, Stanford University, Palo Alto, California, USA 

Introduction 

Ultraviolet photodissociation (UVPD) is a powerful tool for top-down proteomics due to the high efficiency and indiscriminant nature of its 
fragmentation.  While UVPD has been demonstrated for glycopeptide and glycan analysis, it has not yet been tested on intact 
glycoproteins. Here we demonstrate the utility of top-down UVPD for analyzing both the composition and locations of glycosylations  

Method 

Disulfide intact and reduced and alkylated glycoprotein ions were produced by static nanoelectrospray ionization from denaturing solutions 
of 49/50/1 water/methanol/acetic acid.  Ions were analyzed on a Thermo Orbitrap Fusion Lumos Tribrid MS, and top-down fragmentation 
was performed with HCD, ETD, or ultraviolet photodissociation at 213 nm for each ion. 

Results 

UVPD fragmentation of disulfide reduced proteins produced predominantly a and x ions and preferential fragmentation at proline residues, 
consistent with previous observations for glycopeptides.  UVPD of disulfide reduced ribonuclease B resulted in single amino acid resolution 
for the site of the glycan, and fragment ions were composed predominantly of cleavage along the protein backbone with retention of the 
entire glycan, whereas UVPD of disulfide intact ribonuclease B resulted in predominantly cleavage of the entire glycan from the precursor 
and charge reduced precursor ions, and close to 100% sequence coverage for the termini of the proteins up until the locations of the 
disulfide bonds.  This data demonstrates that complementary information can be gained from top-down UVPD of folded and unfolded 
glycoproteins -- the exact masses of the glycans from UVPD of the folded form of the protein, and the residues on which those glycans 
are located from UVPD of the unfolded form of the protein.  

Conclusion 

This is the first demonstration of the power of UVPD for top-down analysis of glycoprotein 
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www.bruker.com  
 

Bruker designs and manufactures analytical instrumentation for elemental analysis, 
materials research, structural and surface investigations. Our innovative solutions 
enable a wide range of customers in heavy industry, chemistry, pharmacy, 
semiconductor, solar, life science, nanotechnology, and academic research to make 
technological advancements and to accelerate their progress.  
 
 
SCIEX Australia Pty Ltd  
www.sciex.com  
 

Proteomics research spans a continuum. SCIEX delivers integrated solutions that 
simplify workflow complexities from discovery to validation — across the range of 
study sizes. The challenge of unlocking the proteome requires innovative tools to 
capture and characterize more proteins for deeper insights. As your lab shifts from 
small discovery experiments to quantitative work on larger sample sets, your need for 
comprehensive quantitation will grow. Whether you are analyzing 8, 80 or 800 
samples. SCIEX has an LC/MS solution for your research. SCIEX provides a range of 
innovative instruments, software and reagents to help you examine the proteome 
more completely, addressing all needs across the research pipeline. We deliver 
technology at the leading edge of protein research to unlock knowledge to help 
advance your work. For more information, please visit sciex.com  
 
 
Thermo Fisher Scientific Inc.  
www.thermofisher.com.  
 

Thermo Fisher Scientific Inc. is the world leader in serving science, with revenues of 
more than $20 billion and approximately 65,000 employees globally. Our mission is to 
enable our customers to make the world healthier, cleaner and safer. We help our 
customers accelerate life sciences research, solve complex analytical challenges, 
improve patient diagnostics, deliver medicines to market and increase laboratory 
productivity. Through our premier brands – Thermo Scientific, Applied Biosystems, 
Invitrogen, Fisher Scientific and Unity Lab Services – we offer an unmatched 
combination of innovative technologies, purchasing convenience and comprehensive 
services. For more information, please visit www.thermofisher.com.  
 
 
Waters Australia  
www.waters.com 
 

Customer success is our mission. Waters creates business advantages for laboratory-
dependent organisations by delivering practical and sustainable scientific innovation 
to enable significant advancements in such areas as healthcare delivery, 
environmental management, food safety, water quality, consumer products, and high 
value-added chemicals. Bringing keen understanding and deep experience to those 
responsible for laboratory infrastructure and performance, Waters helps customers 
make profound discoveries, optimise laboratory operations, deliver product 
performance, and ensure regulatory compliance. Pioneering a connected portfolio of 
separation and analytical science, laboratory informatics, and mass spectrometry, 
Waters’ technology breakthroughs and laboratory solutions provide an enduring 
platform for customer success.   

http://www.bruker.com/
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http://www.thermofisher.com/
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Agilent is a leader in life sciences, diagnostics and applied chemical markets. The 
company provides laboratories worldwide with instruments, services, consumables, 
applications and expertise, enabling customers to gain the insights they seek. Agilent’s 
expertise and trusted collaboration give you the highest confidence in our solutions. 
Our expertise is focused on six key markets, where we help you achieve your goals: 
Food, Environmental/Forensics, Pharmaceutical, Diagnostics, Chemical/Energy and 
Research. Agilent's integrated proteomics workflow provides the highest analytical 
performance with unprecedented plug-and-play flexibility. Our robust, 
interchangeable workflows simplify setups and let you quickly switch between 
different methodologies to complete your research faster, with greater confidence. 
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Shimadzu Australasia 
www.shimadzu.com.au 
 

Shimadzu Corporation’s products include analytical instruments, medical X-ray 
imaging, aircraft equipment, and turbomolecular pumps. In particular Shimadzu 
Scientific Instruments is a global leader in analytical instruments, where it has earned 
a strong reputation in the pharmaceutical, chemistry, and environmental monitoring 
fields. Shimadzu Scientific Instruments is committed to offering comprehensive 
support to customers in their business and R&D activities. To that end, we supply a 
wide range of products and services based on cutting-edge technologies for a 
multitude of industrial and academic applications. 
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Walter & Eliza Hall Institute of Medical Research 
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More than 800 researchers at Melbourne’s Walter and Eliza Hall Institute are working 
to understand, prevent and treat cancer, immune disorders and infectious diseases. 
Our multidisciplinary teams’ expertise spans from basic science to clinical translation, 
and includes capabilities in bioinformatics, computational biology, epidemiology, 
genomics, imaging, medicinal chemistry, proteomics and structural biology.   
 
 
Proteomics & Metabolomics Victoria 
www.pmv.org.au 
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Bioinformatics Solutions, Inc. 
www.bioinfor.com 
 

Bioinformatics Solutions, Inc. is well known for its PEAKS software suite and services 
for proteomics discovery and therapeutic protein characterization by LC-MS. The 
benchmark de novo sequencing capabilities offers advanced solutions for proteomic 
and therapeutic protein discovery as provided through peptide/protein identification 
& quantification, peptide mapping, PTMs and sequence variants. 

 
Genesearch 
www.genesearch.com.au 
 

Genesearch is Australia’s oldest continuously owned private biotechnology company, 
founded by 3 scientists as a partnership in 1980. We became the Australian distributor 
for New England Biolabs in 1983 and Cell Signaling Technology in 1999. Our 
distributorships also include: Cisbio for HTRF Immunoassays, Thomson high-aeration 
flasks for optimum recombinant protein expression and GeneCodes for DNA sequence 
analysis. Genesearch is the developer of the e.Freezer, an innovative on-site ordering 
and dispensing system that saves researchers and their administrators’ time and 
money through its integration with stock control, ordering and invoicing systems. 

 
IonOpticks Pty Ltd 
www.ionopticks.com 
 

IonOpticks is an innovative Australian company that specialises in high-performance 
chromatography columns for analytical applications in liquid chromatography with 
mass spectrometry (LC-MS) and high-end proteomics. Our core product is a nano 
capillary chromatography column with integrated emitter, manufactured using a 
highly reproducible method that provides a unique ability to enhance the sensitivity 
of mass spectrometry sample analysis. 

 
Metabolomics Australia 
www.metabolomics.net.au 
 

Metabolomics is a powerful research tool for systematic profiling of metabolic 
pathways in the lifesciences. Metabolomics Australia (MA) provide customised small 
molecule analysis, access to world class expertise, technologies and bioinformatics. 
We conduct specific detection, quantification and cater to complex investigations. 
Keep pace with emerging trend of metabolomics with MA. 

 
Peak Scientific Instruments Pty Ltd 
www.peakscientific.com 
 

Peak Scientific produces market-leading nitrogen, hydrogen and zero air systems 
mainly for the fields of LC-MS (Liquid Chromatography-Mass Spectrometry) and GC 
(Gas Chromatography). What differentiates us is our world-class technical support and 
ongoing service care throughout the generator’s lifespan, wherever you may be in the 
world. 

 
Proteomics International 
www.proteomics.com.au 
 

Proteomics International (PI), since 2001, specialises in providing sophisticated 
analytical services and developing protein biomarkers. PI also now provides 
pharmacokinetic testing targeting pre-clinical and clinical trials. PI works closely with 
universities, research institutes, biotechnology and pharmaceutical companies on a 
collaborative or fee-for-service basis. If you would like to know more about how we 
could progress your projects, please visit us.  
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