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Welcome

from the 21st ANZSMS Conference Committee

On behalf of the Organizing Committee for ANZSMS 21 | welcome you to Christchurch, New
Zealand and to this, the 21 ANZSMS conference.

This is the first time in twenty years that the conference has ventured this far-east. We want to
thank all of you for your attendance and input in making this a memorable conference and one
that you will enjoy. The introductory mixer this year will be held on Monday evening (and not
Sunday as in previous years). It will coincide with the first poster session.

Like many conferences of the ANZSMS size we do not have simultaneous specialist sessions
during the normal conference times. This means that all the audience can be present for all talks.
Speakers should aim to keep their presentations from being too detailed and jargon-filled so that
there is content that the non-specialist can benefit from. We are presenting four Plenaries
covering the areas of Fundamentals, Proteomics, Oligosaccharides and Molecular Structure via
ion mobility. The papers and posters being presented have something for everyone with topics
ranging over proteomics, proteins and peptides, human follicular wax esters, ripening kiwi fruit,
screening horse urine, photodiscolouration, distonic ions, extraterrestrial molecules and terrorist
explosives - to name but a few of the topics on offer. Among the techniques that will be
presented are FTICR, ESI-MS/MS, DESI/tandem MS, lon trap, GC/GCMS, SIFT-MS, Maldi-TOF
MS, LC lon Trap MS, TOF, LC-MS/MS, LC/GCMS, LC-ESI-TOF MS, RP-MS, ESI-LC-MS/MS,
UPLC-Q-TOF, FAIMS-MS, IMS, ICP/SIFT/Q, LCQ, QIT, HPLC/MS/MS. (Test your knowledge of
MS techniques with these acronyms!).

We are keeping the two afternoon sessions of Monday and Tuesday for student oral
presentations. These will be judged, as will the posters presented by students in the sessions on
Monday and Tuesday evenings. Prizes will be awarded for the judges’ choices for the best
student talk(s) and the best student poster(s).

We wish to thank our sponsors for their generous support for this conference, the presenters for
their offerings and you for your attendance. We trust that you will have a great time and enjoy not
just the conference, but also the other activities that you will undoubtedly have planned to coincide
with your attendance.

On behalf of the organizing committee we welcome you to ANZSMS 21 in Christchurch.
Mg'%ﬁuﬂ

Murray McEwan
Convenor



Conference Committee:

Convenor: Murray McEwan, University of Canterbury
Financial Controller: Colin Freeman, University of Canterbury
Program Chairman: Stefan Clerens, Canesis Network Ltd, Lincoln
Committee: Brett Davis, Sam Edwards

Student Activities Coordinator:  Greg Francis

Conference Organisers:

We also thank Margaret Brown and Merrin McAuley from the Conference Office, University of
Canterbury, for their invaluable help in undertaking much of the organisation and logistics for this
conference.

ANZSMS Conference VVenues

Macquarie University, Sydney (August 1971)

Victorian College of Pharmacy, Melbourne (February 1973)
Australian National University, Canberra (January 1975)
Victoria University, Wellington NZ (January 1977)
University of Queensland, Brisbane (August 1978)

Flinders University, Adelaide (February 1980)

University of New South Wales, Sydney (August 1981)
Monash University, Melbourne (February 1983)

Australian National University, Canberra (August 1984)

10. University of Otago, Dunedin NZ (August 1986)

11. University of Queensland, Brisbane (May 1988)

12. University of Wollongong, Wollongong (February 1990)

13. Flinders University, Adelaide (February 1992)

14. La Trobe University, Melbourne (February 1994)

15. University of New South Wales, Sydney (September 1995)
16. University of Tasmania, Hobart (February 1997)

17. Thredbo Alpine Village (February 1999)

18. Legends Hotel, Main Beach, Surfers Paradise (February 2001)
19. Erskine House, Lorne (February 2003)

20. Stamford Grand Hotel, Glenelg (February 2005)

21. University of Canterbury, Christchurch NZ (January 2007)
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Disclaimer

Whilst every effort has been made to ensure all details in this booklet are accurate at time of
printing any changes or updates will be indicated as they occur during the conference.
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Trade Exhibition

We encourage you to visit and support the following companies and organisations who are
exhibiting at the conference. See the Exhibition Catalogue at the back of this book for site plan,

company information and contacts.

Company Stand
Agilent Technologies 11,12
Ai Scientific (NZ) 13

Alphatech Systems Limited
Applied Biosystems

Bruker Daltonics Pty Ltd
JEOL Australasia

Peak Scientific
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Thermo Scientific

Varian Australia

Waters Australia
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Conference Information

Venue

The venue for ANZSMS21 is the Central Lecture Theatre Block (C Block) at the University of
Canterbury. Please refer to the map in the back of the book for campus detail.

Registration Desk and Catering

Monday to Thursday the conference registration desk and catering will be located in the ground
floor foyer of the Central Lecture Theatre Block. The registration desk will be open from 8.30am
to 5.30pm while the conference is in session.

Email Facilities

Vaults 2, 3 and 5 on the Lower Level of the Commerce Building will be open from 8am until 6pm
for email access. Wireless access is also available in the Central Lecture Theatre Block. Ask at
the Registration Desk for your User Code. The cost for each user code is $5.

Notice Board

There will be a notice board beside the registration desk, on which announcements will be
posted and where messages can be left for delegates.

Telephones

There are two telephones located in the Central Lecture Block. These are available for local
calls only. Card/coin phones are situated on level one of the Central Library (see Central Library
hours below) and in the concourse of the Registry building, open weekdays from 8.30am to
5.00pm.

Presentation Information

Speakers Preparation

Technical assistance will be available in the lecture theatre. Please load your presentation in
the theatre during the break prior to your session.

Poster Presentations

Posters for the Monday evening session may be put up during morning tea break on Monday
and must be removed before the Tuesday morning tea break.

Posters for the Tuesday evening session may be put up during morning tea break on Tuesday
and must be removed before the Wednesday morning tea break.

Student Prizes

Monetary prizes and certificates will be awarded to the best oral and poster presentations by a
student.

AGM Meeting Information

Thursday 25 January
5.30pm — 6.00pm in C3

The ANZSMS Annual General Meeting 2006 was held at the University of Wollongong. The
AGM reports are available on ANZSMS website http:// www.latrobe.edu.au/anzsms/Reports.htm
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Plenary Lecturers

Professor Diethard K. Bohme
York University, Canada

Professor Bohme obtained his B.Sc. and Ph.D. in the early 1960s at McGill
| University and has been on the Faculty of the Chemistry Department at York
University (Toronto) since the early 1970s. He served as Chair of his Department
from 1985-90 and 2000-03. Currently he is Distinguished Research Professor, Canada
Research Chair in Physical Chemistry (Chemical Mass Spectrometry) and a Fellow of the Royal
Society of Canada. His research interests focus on the chemistry of ions in the gas phase with
a special emphasis on fundamental physicochemical aspects of reactions of atomic metal
cations, organometallic cations, mutltiply-charged fullerene cations, and more recently biological
anions and cations and their relevance in analytical mass spectrometry, catalysis, biochemistry,
flame chemistry, as well as ionospheric and interstellar chemistry. Earlier in his research career
he was awarded an Alfred P. Sloan Fellowship (1974-1976), an Alexander v. Humboldt
Research Prize (1990-91), and a Killam Research Fellowship (1991-93). Professor Bohme’s
research achievements have been recognized by the Royal Society of Canada with the
Rutherford Memorial Medal in Chemistry (1981), by the Chemical Institute of Canada with the
Noranda Lecture Award in Physical Chemistry (1983), by the Canadian Society for Chemistry with
the John C. Polanyi Award (1998), by the Canadian Society of Mass Spectrometry with the Fred.
P. Lossing Award (2002), and most recently by the Canadian Society for Analytical Sciences
and Spectroscopy with the Gerhard Herzberg Award (2006).

Professor Michael T. Bowers
University of California at Santa Barbara

Michael Bowers received his PhD at the University of lllinois in Physical
Chemistry, spent 2 years at the Jet Propulsion Laboratory as an officer in the
US Army, and is currently a Professor of Chemistry and Biochemistry at UCSB.
In his early years he was a pioneer in developing lon Cyclotron Resonance spectroscopy and
theories of ion-neutral collisions and reactions. His current interests lie in materials and biological
chemistry, particularly the conformational properties of complex molecules and aggregates. To
this end he has developed ion mobility mass spectrometry, especially as coupled with high level
computational studies to give atomistic structural detail to measured cross sections. His work has
been recognized by a number of awards including the Nobel Laureate Signature Award (ACS
1989). The Field and Franklin Award for Outstanding Achievement in Mass Spectrometry (ACS
1996), The Thomson Gold Medal (IMSC 1997), and The Distinguished Contribution Award
(ASMS 2004). He is a Fellow of the American Physical Society (1987) and the American Society
for the Advancement of Science(1994), was named the UCSB Faculty Research Lecturer (1994,
the highest award given by the UCSB Academic Senate) and a Guggenheim Fellow (1995). He
was an honoree of special issues in IJMS (1999) and JASMS (2005). He has been an Editor of
IJMS since 1986 and an Associate Editor of JACS since 1989. He has founded two Gordon
Conferences, Structure and Energetics of Gas Phase lons (1991) and Biological Molecules in the
Gas Phase (2001). His current research is funded by the National Science Foundation (US), The
Department of Energy (US), The Air Force Office of Scientific Research (US), The National
Institutes of Health (US) and the Department of Food and Rural Affairs (UK).
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Professor Carlito B. Lebrilla
University of California Davis, USA

Professor Lebrilla is a member of the Department of Chemistry and the
Department of Biochemistry and Molecular Medicine in the School of
Medicine. His research focuses on mass spectrometry and the
analysis of oligosaccharides and glycoconjugates. His interests in these areas cover disease
biomarkers, prebiotic properties of oligosaccharides and biodefense. He is currently on the Board
of the American Society for Mass Spectrometry and is co-editor of Mass Spectrometry Reviews.
He is on the editorial board of several mass spectrometry journals.

Professor John Yates
Scripps Research Institute, San Diego, CA.

John Yates received his Ph.D. in Chemistry at the University of Virginia under
Professor Donald Hunt. His graduate research involved the development and
application of tandem mass spectrometry for sequence analysis of proteins.
Following a Biotechnology Fellowship at the California Institute of Technology, he moved to the
Department of Molecular Biotechnology at the University of Washington where he attained the
tenured rank of Associate Professor. He is now a Professor in the Department of Cell biology at
The Scripps Research Institute. His research interests include development of integrated
methods for tandem mass spectrometry analysis of protein mixtures, bioinformatics using mass
spectrometry data, and proteomics. He is the lead inventor of the SEQUEST software for
correlating tandem mass spectrometry data to sequences in the database and principle
developed of the shotgun proteomics technique for the analysis of protein mixtures. He has
received the American Society for Mass Spectrometry research award, the Pehr Edman Award in
Protein Chemistry, the American Society for Mass Spectrometry Biemann Medal, the HUPO
Distinguished Achievement Award in Proteomics, Herbert Sober Award from the ASBMB, and the
Christian Anfinsen Award from The Protein Society. He has published over 325 scientific articles.
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Morrison Lecture

In honour of the outstanding achievements in the field of mass spectrometry made by Professor
Jim Morrison from La Trobe University, ANZSMS has established the Morrison Lecture to be
presented as a Plenary at the Society’s Conference. The Morrison Lecturer is selected and
sponsored by the Central Committee of the Society.

Previous Morrison Lecturers

1990 Wollongong Michael Guilhaus University of New South Wales

1992 Adelaide John MacLeod Australian National University

1994 Melbourne Tom Baer University of North Carolina

1995 Sydney Bill Compston Australian National University

1997 Hobart John Bowie University of Adelaide

1999 Thredbo John Traeger La Trobe University

2001 Gold Coast Roger Summons Australian Geological Survey Organisation
2003 Lorne Margaret Sheil University of Wollongong

2005 Adelaide Murray McEwan University of Canterbury

For ANZSMS21 we are delighted to have Professor Richard O’Hair.

Professor Richard O'Hair
Professor of Chemistry, University of Melbourne

Professor O’Hair was introduced to gas phase chemistry in Palo Alto, on December
28, 1964. He holds BSc Honours, PhD and DSc degrees from the University of
Adelaide and was elected Fellow of the Royal Australian Chemical Institute in 2004.
After post-doctoral work with Roger Truscott (University of Wollongong) and Charles DePuy
(University of Colorado), he established his own independent research program as assistant
professor at Kansas State University (August 1993-May 1996). Since moving to Melbourne, his
group have used the powerful combination of electrospray ionization and the multistage mass
spectrometry capabilities of a modified ion trap mass spectrometer to examine fundamental
chemistry of organic, inorganic, organometallic and biological systems. Professor O’Hair has
published over 130 papers, holds a joint patent on the analysis of amino acids, peptides and
proteins, has given several plenary and keynote lectures at international conferences and serves
on the Editorial Advisory Board Member of five international mass spectrometry journals (RCMS,
IIMS, EIJMS, JASMS, MSR). Awards include the Selby Research Award, the Gilmour Research
Award and the David Syme Research Prize.







Programme

Monday 22 January
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4.15

4.30

4.45

5.00

5.15-6.30

Opening

Morrison Lecture - Richard O'Hair
A decade of adventures in quadrupole ion trap mass spectrometry

Morning tea

Fundamentals

1.1 Mayer Probing collisional excitation in ion-molecule collisions
by fluorescence detection

1.2 Traeger Extending the absolute proton affinity scale

1.3 Harman Charge the radicals or let them go! : the isolation and
direct observation of the reactions of 1-adamantyl and
other bridgehead radicals by mass spectrometry

14 Benesch Insights into the collision-induced dissociation of
macromolecular assemblies

1.5 Mautner Strong ionic hydrogen bonds

Lunch

Plenary

Diethard Bohme
Atomic cations: the ultimate sites for catalysis

Student Talks
Student 1

Student 2

Student 3

Student 4

Maclean

di Blasio

Kirk

Barlow

Study of the interstellar neutral CCCN formed from
[CCCNJ in a collision cell of a ZAB 2HF mass
spectrometer. A joint experimental and theoretical
study

A study of acidic herbicide desorption kinetics in runoff
from urban hard surfaces by GC/MS

Probing the reactions of alkyl peroxyl radicals in the gas
phase using distonic radical anions

Towards low energy CID of fixed charge peptide radical
cations

Afternoon tea

Student Talks
Student 5

Student 6

Student 7

Student 8

Student 9

Andreazza

Lowe
Francis
Lioe

Morrissey

The formation of the stable radicals <CH>CN,
CH3CHCN and *CH,CH,CN from the anions "CH,CN,
CH3; CHCN and "CH,CH,CN in the gas phase. A joint
experimental and theoretical study

Characterisation of hindered amine light stabilisers
using DESI and tandem mass spectrometry

Gas phase “hydrolysis” of alkyl esters: a selected-ion
flow tube study

Electron Induced Dissociation (EID) of singly protonated
aromatic amino acids and their simple peptides

Kinetics of antibody-antigen interactions
using a mass spectrometry based immunoassay

Posters 1 and Welcome Mixer

xi



Tuesday 23 January

9.00

10.00

10.20

10.40
11.00

11.30

11.50

12.10
12.30

12.50
1.50

2.30

2.45

3.00

3.15

3.30

4.00

4.15

4.30

4.45

5.00-6.30

Xii

Plenary
John Yates

Mass spectrometry driven biological discovery

Proteins - Peptides

2.1 Bilusich Identification of intramolecular and intermolecular
disulfide bridged peptides using negative ion mass
spectrometry

2.2 Dyer Unravelling the mystery of wool photoyellowing through
mass spectrometric characterisation of chromophores

2.3 Hodgson A microfluidic approach to MALDI sample preparation

Morning tea

Proteins - Peptides

2.4 Currie Characterization of phosphopeptides by electron
transfer dissociation ion trap mass spectrometry

2.5 Wilson Top-down protein sequencing; The use of Travelling
Wave ion mobility coupled with TOF MS for separating
and sequencing multiply charged protein ions

Imaging

2.6 Clerens Mass spectrometric imaging for free (almost)

2.7 Doble Trace element imaging of 6-OHDA induced Parkinson’s
disease in rat brains using laser ablation ICP-MS

Lunch

K Downard

(Historical)

Cavendish's crocodile and dark horse: the dynamic duo of Rutherford and Aston

Student Talks
Student 10 Proschogo

Student 11 Sherman

Student 12 Robinson

Student 13 Estrella

Collision stimulated release of fatty acids from
acylglycerides by electrospray ionisation fourier
transform ion cyclotron resonance mass spectrometry

The application of negative and positive ion electrospray
mass spectrometry to identify host-defence peptides
from different populations of the Australian frog Litoria
ewingi

Statistical approaches for differential expression in
LC/GC-MS data

Graphitised carbon LC-MS analyses of oligosaccharides
from proteoglycans

Afternoon tea

Student Talks
Student 14 Callahan

Student 15 Jackway

Student 16 Deeley

Student 17 Thomas

Integrating GC/MS metabolite profiling of latex from the
nickel-hyperaccumulating tree Sebertia acuminata with
LC/MS to target the identification of new Ni**-complexes

The application of negative and positive ion electrospray
mass spectrometry to determine the amino acid
sequences of neuropeptides isolated from Australian
amphibians

Analysis of lens membrane lipids: a study of age related
lens disorders using
ESI-MS/MS

Ozonolysis of phospholipid double bonds: A comparison
between in-source and in vacuo ozonolysis

Posters 2 and Refreshments




Wednesday 24 January

9.00

10.00

10.20

10.40

11.00

11.30

11.50

12.10

Plenary
Carlito Lebrilla

The sweet promise of glycomic analyses

Medical - Bioscience

3.1 De Jager Analysis of ACE inhibitors in clinical samples — the
strengths of ESI-LC-MS/MS as a troubleshooting tool

3.2 Greenwood Analysis of pheromonal ligand binding to carrier proteins
using ion trap and FT-ICR mass spectrometry

3.3 Mitchell Ceramides and diet-induced insulin resistance in rats:
new insights from ESI-MS

Morning tea

Medical - Bioscience

3.4 Maleknia Kinetics of Amyloid Fibril Formation

35 Mason Investigation of sulphated oligosaccharides as markers
of heparan sulphate accumulation in  murine
mucopolysaccharidosis type IlIA using ESI-MS/MS

3.6 Rooney Automated target compound characterization and

quantitation using a hybrid quadrupole - linear ion trap
mass spectrometer

Free afternoon

Thursday 25 January

9.00

10.00

10.20

10.40

11.00

11.30

11.50
12.10

12.30

1.30

1.50

2.10

2.30
2.50

Plenary
Michael Bowers

lon mobility as a probe for molecular structure and oligomer states in biological

assemblies

Food - Metabolites

4.1 Wang Volatile profiling and sensory intensities in kiwifruit
during ripening

4.2 Rochfort Metabolomics by LCMS utilising Linear lontrap MS"
Techniques — applications in diversity analysis and
structure elucidation

4.3 Hayasaka Screening of oak lactone precursors using LC-MS/MS
combined with Information Dependent Acquisition (IDA)

Morning tea

Food - Metabolites

4.4 Koulman The development of direct infusion mass spectrometry
for metabolomics

4.5 McNabb The use of LC-MS in a routine testing laboratory

4.6 Fraser LC-MS/MS analysis of indolediterpenoids of grass
endophytes

Lunch

Analytical

4.7 Pelzing Liquid Chromatography/Time-of-flight Mass
Spectrometry for routine drug screening in horse urine

4.8 Fitzgerald Human follicular wax esters: a mass spectrometric study
of a complex biological mixture

4.9 Fraser LC-MS/MS analysis of peramine and ergot and loline
alkaloids of grass endophytes

4.10 Warman Advances in thermal desorption for GC/GCMS

Afternoon tea

Xiii



3.20

3.40

4.00

4.20

5.00
7.00

Xiv

Analytical

411 Wilson Detection of peroxide high explosives by Selected lon
Flow Tube Mass Spectrometry (SIFT-MS)

4.12 Maleknia Mass spectrometric analysis of volatiles from Australian
eucalypts

4.13 Milligan The first parts per trillion detection in real time using
SIFT-MS

414 Mitchell Tandem MS - the application of informing power to trace
residue analysis

AGM

Banquet




Social Programme

Monday 22 January

Welcome Mixer and Poster Session — Central Lecture Theatre Block

5.30pm - 7.30pm

A Welcome Mixer and Poster Session will be held at the close of sessions on Monday.
Refreshments and nibbles will be provided.

Tuesday 23 January

Poster Session — Central Lecture Theatre Block

5.30pm - 7.30pm

The second Poster Session will be held at the close of sessions on Tuesday. Refreshments
and nibbles will be provided.

Wednesday 24 January
Free Afternoon with Optional Activities

Antarctic Centre
Bus transfer departs university at 1.00pm (after lunch) for those who have pre booked and paid.

Waipara Wine Trail
Tour departs university at 1.00pm (after lunch) for those who have pre booked and paid.

Thursday 25 January

Conference Dinner — Hotel Grand Chancellor

7.00pm — 7.30pm for pre dinner drinks

7.30pm — Dinner

The conference dinner will be held at the Hotel Grand Chancellor in central Christchurch.
Transport will be provided to and from the dinner venue. Pick ups are from Bishop Julius
Hostel, Academy Motor Lodge and Chateau on the Park. Refer to dinner ticket for departure
times.

Accommodation

University Halls of Residence

Bishop Julius Hostel
90 Waimairi Road, llam, phone 364 2747
Office hours 8.30am-4.30pm Monday to Friday

Motel and Hotels

Academy Motor Lodge
62 Creyke Road, llam, phone 351 9347

Chateau on the Park
Corner Deans Avenue and Kilmarnock Street, phone 348 8999

Westside Motor Lodge
298 Riccarton Road, phone 341 7254
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General Information

Banking and Currency

ATM machines are located inside the ground floor entrance of the Commerce Building, outside
the University Bookshop, in the foyer of the Central Library, outside the entrance to the Registry
Building and at the car park entrance to the Students’ Association UCSA building. The nearest
branches of major banks are as follows:

Bank of New Zealand (BNZ), Upper Riccarton branch, cnr Riccarton and Waimairi Roads
National Bank, Upper Riccarton branch, 322 Riccarton Road

Westpac, Upper Riccarton branch, 3 Waimairi Road and Riccarton Branch, Riccarton Road
ASB is open 7 days in the Westfield Shopping Centre, Riccarton Road

Central Library

During the summer the Central Library hours are 8.30am to 9.00pm Monday to Thursday,
8.30am to 5.00pm Friday and 1.00pm to 5.00pm on Saturday and Sunday.

Dining Out
The following list is not exhaustive, but offers a few suggestions for dining a reasonable
distance from the University.

Outlets on campus:
Café 101 is situated on the ground floor of the Commerce Building
Spice Traders is situated next to the University Bookshop
Student’s Association UCSA building also has several food outlets

Restaurants within walking distance of the University:
Bush Inn Cobb and Co (fully licensed, family style dining) cnr Waimairi & Riccarton Rds
Foo San Restaurant (BYO, Chinese) 6 Rountree Street, off llam Road
Robbies Bar and Bistro (licensed bistro dining) Church Corner, 8 Yaldhurst Road
Tandoori Palace (fully licensed, Indian) 71 llam Road.

Riccarton Road:
There are a number of good restaurants located on Riccarton Road between Riccarton
Mall and Hagley Park.

Suburban Cafés:
Misceo Café and Bar (fully licensed café style, gourmet pizzas, bar snacks) Cnr llam and
Clyde Rds
Merrin Street Cafe (fully licensed Pacific Rim cuisine) Avonhead Shopping Centre, cnr of
Withells and Merrin Sts

Fast Food:
Campus Corner corner Rountree Street and llam Road (5 minutes’ walk) - fish and chips,
Chinese.
Clyde and Riccarton Roads corner (15 minutes’ walk) - ethnic, Chinese, fish and chips

Emergency Medical Services

Riccarton Clinic, 6 Yaldhurst Road, Church Corner. Phone 343 3661. Open 8.00am to
10.00pm Monday to Friday, 8.00am to 8.00pm Saturday, Sunday and public holidays.

After Hours Surgery, corner Bealey Avenue and Colombo Street. Phone 365 7777. Open 24
hours, seven days a week.
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Pharmacies

Students’ Association Building, ground floor. Open Monday to Friday 8.30am to 5.30pm.
Phone 364 2215.

Church Corner Amcal Chemist, 376 Riccarton Road. Phone 348 6397, open Monday to
Friday 8.30am to 8.30pm; Saturday 9am to 8.30pm; Sunday 9.30am to 8.30pm.

Name Tags

Admission to all sessions including morning and afternoon teas and lunches is by conference
name tag. Delegates are requested to wear their name tags at all times.

Parking

There will be no charge for parking as long as you park in a designated student car park area.
Refer to the Campus Map at the back of this book.

Photocopying and Fax Facilities

Photocopying and fax facilities are available at the Copy Centre, situated at the rear of the
ground floor of the Central Library. Copy Centre hours are 8.30am to 5.00pm weekdays.

Post Office

Postal services are available from the Convenience Store in the Student’'s Association UCSA
building. The nearest NZ Post Shop is corner of Maidstone and Waimairi Roads.

Public Transport

Buses (route 24) depart for the city on weekdays approximately every 30 minutes (around the
hour and half hour) from the bus stop opposite the School of Engineering on Creyke Road and
approximately every 15 minutes (routes 3 and 21) from the bus stop outside the Student
Association Building on llam Road (approximately every 30 minutes after 7.00pm). Please
check the time of the last bus at night. Please note these times are approximate for the main
part of the day, please check timetable by phoning metroinfo phone: 366 8855.

Smoking Policy

Smoking is not permitted inside any building on campus. Smoking is restricted to outside open
areas only. Your cooperation in keeping this a smoke-free conference is appreciated.

Shopping
The closest shopping malls are Fendalton Mall, Memorial Avenue (15 minutes walk); Bush Inn

Centre, Riccarton Road (15 minutes walk); Riccarton Mall/Westfield Shopping Centre, Riccarton
Road (25 minutes walk).

Taxis
Blue Star Phone 379-9799
Gold Band Phone 379-5795

Corporate Cabs Phone 379-5888

University Bookshop
Week day hours 8.30am-5.30pm.

Conference Organisers

The Conference Office
XVii



University of Canterbury
Private Bag 4800 Christchurch
New Zealand

Tel: +64 3 364 2534

Fax: +64 3 364 2057
Email: anzsms21@uco.canterbury.ac.nz
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Abstracts

Monday 22 January



Monday 22 January
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5.15-6.30

Opening

Morrison Lecture - Richard O'Hair
A decade of adventures in quadrupole ion trap mass spectrometry

Morning tea

Fundamentals

11 Mayer Probing collisional excitation in ion-molecule collisions
by fluorescence detection

1.2 Traeger Extending the absolute proton affinity scale

1.3 Harman Charge the radicals or let them go! : the isolation and
direct observation of the reactions of 1-adamantyl and
other bridgehead radicals by mass spectrometry

1.4 Benesch Insights into the collision-induced dissociation of
macromolecular assemblies

15 Mautner Strong ionic hydrogen bonds

Lunch

Plenary

Diethard Bohme
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A DECADE OF ADVENTURES IN QUADRUPOLE ION TRAP MASS
SPECTROMETRY

Professor Richard O’Hair

ANZSMS21 2007 Morrison Lecturer

1. School of Chemistry, The University of Melbourne, Victoria, 3010, Australia. 2. Bio21 Molecular Science and
Biotechnology Institute, The University of Melbourne, Victoria, Australia. 3. ARC Centre of Excellence in Free

Radical Chemistry and Biotechnology.

The relatively recent marriage [1] of two Nobel prize winning technologies (electrospray ionization (ESI) and
quadrupole ion trap (QIT) mass spectrometry) has resulted in a powerful and versatile instrument for gas phase ion
chemistry studies on a vast “treasure trove” of chemical species. Shortly after arriving at the University of
Melbourne in 1996, we followed the pioneering work of McLuckey [1] and Gronert [2] and modified a commercial
LCQ mass spectrometer to allow ion-molecule reactions to be examined [3]. Since then we have embarked on a
research program to fully utilise the multistage mass spectrometry capabilities of this instrument for studies of
organic, inorganic, organometallic and biological systems. In this talk I will provide some highlights of our work

[4,5].

References:

) G. J. Van Berkel, G. L. Glish and S. A. McLuckey, Anal. Chem., 1990, 62, 1284

2) S. Gronert, J. Am. Soc. Mass Spectrom., 1998, 9, 845

3) G.E. Reid, R. A. J. O'Hair, M.L. Styles, W.D. McFadyen, R.J. Simpson, Rapid Commun. Mass Spectrom.,
1998, 12, 1701.

4) R. A. J. O'Hair, J. Mass Spectrom., 2000, 35, 1377.

5) R. A.J. O'Hair, Chem. Comm, 2006, 1469.
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PROBING COLLISIONAL EXCITATION IN ION-MOLECULE COLLISIONS BY
FLUORESCENCE DETECTION

Paul M. Mayer and Clement Poon

!Department of Chemistry, University of Ottawa, Ottawa, Canada

High energy ion-molecule collisions are common in the atmosphere. Species such as oxygen, nitrogen,
helium and neon fluoresce upon collisions with... leading to aurora. In mass spectrometry, keV ion-molecule
collisions are used in CID to cause fragmentation of ions resulting in useful structural information. The deposition
of internal energy in the ions during keV collisions, however, is not well understood. A possible way to study this is
by coupling fluorescence detection with mass spectrometry.

The goal of this project is to investigate how ions and molecules are excited by observing the emission of
photons from excited-state species. lon-molecule collisions are carried out under normal CID conditions in a
modified VG ZAB mass spectrometer. A spectrograph and a CCD camera for collecting photon emissions are
installed above a collision cell. The spectra give information on the electronic state of both precursor and fragment
species that are formed upon collisional excitation. A set of electrostatic lenses installed before and after the
collision cell allow the ion translational energy to be varied between 500 and 8000 eV.

The fluorescent spectrum (190-1020 nm) of an 8 kV N,™ ion beam colliding with He results in several
types of emissions: N, B’X,” — X°%," (Av =2, 1, 0, -1, -2) emission band and several emission lines from He, N
and N". Preliminary studies of photon emissions with respect to ion translational energies show that the relative
intensities of the N," B*Zu+ — X’Zg+ emission band is not altered by ion translational energy. This result is
consistent with a curve-crossing mechanism for collisional excitation. As the collision complex is formed, there is a
probability that the ground state complex will curve-cross with an excited state of the complex, which upon
dissociation yields the ion in an excited state. The probability that the crossing occurs decreases with incresing
lifetime of the complex (and hense with decreasing ion translaional energy), but the total amount of energy
deposited remains the same. The fluorescence spectrum of an 8 kV He' ion beam colliding with N, also shows the
N," B, — X22g+emission band as a result of favourable charge transfer (AH = -9.01eV). The relative intensities
of the emission bands, however, are remarkably different from the reverse experiment described above. Collisions
of N, with O, also result in favourable charge transfer reaction (AH = -3.51eV). This results in much lower
intensities from the N, emissions. Interestingly, we also observe the b42g' — a'Tl, emission band from O," . The
neutralization energy balance is not enough to excite O," to the b state in this case. The rest of the energy must
result from the conversion of ion translational energy. The above cases indicate the possibility of studying ion-

molecule collisions including charge-transfer reaction by fluorescence detection on a mass spectrometer.
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EXTENDING THE ABSOLUTE PROTON AFFINITY SCALE

John C Traeger

Department of Chemistry, La Trobe University, Victoria 3086, Australia

Accurate proton affinities (PAs) are important for the understanding of many chemical reactions. The extensive
compilation of Hunter and Lias [1], which forms the basis of the NIST PA data base [2], lists values that range from
200 kJ/mol to well in excess of 1000 kJ/mol. The majority of these have been derived from relative gas-phase
basicity measurements using equilibrium and bracketing techniques. Unfortunately the number of absolute reference
PAs that have been obtained by experiment is minimal, spanning the relatively small range of 540 — 825 kJ/mol [1].
The Hunter and Lias evaluation lists just 21 species with a PA less than 540 kJ/mol, but approximately 1200 having
a PA greater than 825 kJ/mol. Clearly it would be of great value to be able to extend this upper reference limit to
minimize the unavoidable accumulation of systematic errors over such a large range. To this end we have used
dissociative photoionization mass spectrometry to measure absolute PAs for several bases that increases the above
high limit to more than 950 kJ/mol [3-5]. Apart from adding to the number of available anchor points, this
expansion has reduced by 75% the number of compounds with tabulated PAs lying outside the range of absolute
reference measurements. It also provides a set of experimental data to help evaluate the reliability of corresponding

high-level ab initio molecular orbital calculations.
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Update”, J. Phys. Chem. Ref. Data, 27, 413-656 (1998).
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Number 697, June 2005, National Institute of Standards and Technology, Gaithersburg MD, USA
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Mass Spectrometry”, To be published.
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CHARGE THE RADICALS OR LET THEM GO! : THE ISOLATION AND DIRECT
OBSERVATION OF THE REACTIONS OF 1- ADAMANTYL AND OTHER
BRIDGEHEAD RADICALS BY MASS SPECTROMETRY

David G Harman, Benjamin B Kirk, and Stephen J Blanksby

Department of Chemistry, University of Wollongong, Wollongong, Australia

A series of bridgehead alkyl radical anions have been synthesized from their respective dicarboxylate anions by
collisionally-induced oxidative decarboxylation in an electrospray ion-trap mass spectrometer. Computational
chemistry reveals that such distonic radical ion species closely mimic the reactivity of analogous neutral radicals.
This is the first study in which alkyl radicals have been trapped in the gas phase and their reactions observed in real
time. Consequently, this approach allows the possibility to characterize and study previously evasive reactive
intermediates through m/z and CID fragmentation patterns. Classical reactions including radical-radical
combination, substitution and addition have been observed upon treatment of the radicals with neutral small

molecules. Examples of these reactions are illustrated below.
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This presentation will cover the generation, isolation and reactions of distonic radical ions. Also discussed will be

the different reactivity of other bridgehead radicals and alkyl peroxyl radicals.
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INSIGHTS INTO THE COLLISION-INDUCED DISSOCIATION OF
MACROMOLECULAR ASSEMBLIES

Justin LP Benesch,' Brandon T Ruotolo,' and Carol V Robinson'

'Department of Chemistry, University of Cambridge, Cambridge, UK

One of the major advances of the last years in the field of mass spectrometry of large macromolecular assemblies
has been the application of a collision-induced dissociation (CID) procedure to garner structural biology information
[1]. This technique involves the selection of specific assemblies in the gas phase, and inducing their dissociation
through collisions with neutral gas. Though this approach is becoming progressively more widespread, a lack of
complete understanding of the mechanism of the CID of such large species continues to hamper the full

interpretation of the results obtained.
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Dissociation of TaHSP16.9 12mers into highly-charged monomers and 11mers and 10mers, as a function of

acceleration voltage into a gas-filled collision cell. Adapted from [2].

Here we describe investigations into the pathway of this process by showing the behaviour of two noncovalent
protein assemblies, one of 201kDa and 12 subunits (TaHSP16.9) and one of 395kDa and 24 subunits (MjHSP16.5),
under CID conditions in a Q-ToF type instrument. The dissociation products are monitored as a function of
accelerating voltage and selected charge state. Furthermore, ion-mobility mass spectrometry measurements

performed on a prototype instrument provide insight into the transition state of the CID process of these assemblies.

These results obtained allow us to delineate a generalized reaction scheme for the CID of large macromolecular
assemblies, and to discuss the possible applications of such MS experiments to the fields of structural biology and

interactomics.

1. Benesch JLP, Robinson CV: Mass spectrometry of macromolecular assemblies: preservation and dissociation.
Curr Opin Struct Biol 2006, 16:245-251.
2. Benesch JLP, Aquilina JA, Ruotolo BT, Sobott F, Robinson CV: Tandem mass spectrometry reveals the

quaternary organization of macromolecular assemblies. Chem Biol 2006, 13:597-605.
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STRONG IONIC HYDROGEN BONDS
Michael Mautner
Adjunct Professor, Department of Chemistry, University of Canterbury
and

Soil, Plant and Ecological Sciences Division, Lincoln University

Ionic hydrogen bonds (IHBs) of 10-30 kcal/mol can affect significantly the energetics, conformation and solvation
of ions. Some basic features include: Relations between IHB bond strength and proton affinities; ion solvation;
intramolecular and intermolecular IHBs; and kinetic effects of THB bond formation. The roles of IHBs in
bioenergetics will be illustrated. Recent results on the solvation and deprotonation of radical ions will be also

discussed.



ATOMIC CATIONS: THE ULTIMATE SITES FOR CATALYSIS

Diethard K. B6hme

Department of Chemistry and Centre for Research in Mass Spectrometry,

York University, Toronto, Ontario, Canada M3J 1P3

Nature's gifts to atomic ions include a chemical affinity for atoms and molecules and a charge that allows long-range electrostatic

interactions with molecules. As a consequence, chemical reactions between ions and molecules can provide fast alternative routes

to slow chemical transformations between neutral molecules. This will be illustrated, using both experiment and theory, with

examples of "atom transport" and "bond activation" catalysis. The experimental approach involves use of an Inductively-Coupled

Plasma/Selected-lon Flow Tube tandem mass spectrometer (ICP/SIFT/Q) that has allowed us to probe the catalytic properties of

up to 59 atomic ions on the periodic table. Thermodynamic criteria for atomic-ion catalysis provide a "window of opportunity"

for catalysts that is refined by the kinetic results. We also propose a new measure of catalytic efficiency. Emphasis will be given

to the catalytic reduction of nitrogen oxides and the oxidation of hydrogen and several small hydrocarbons.
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Fig. 1. Schematic view of ICP/SIFT/Q instrument.
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Student 1

STUDY OF THE INTERSTELLAR NEUTRAL CCCN FORMED FROM
[CCCN] IN A COLLISION CELL OF A ZAB 2HF MASS SPECTROMETER. A JOINT
EXPERIMENTAL AND THEORETICAL STUDY.

Micheal J. Maclean, Mark Fitzgerald and John H. Bowie

Department of Chemistry, The University of Adelaide, South Australia, 5005

We have studied the reactivity of the transient molecules CCCC,' CCCO® and CCCS” that have been detected in
interstellar dust clouds. Energised CCCC undergoes carbon scrambling through a rhombic form, whereas CCCO
and CCCS, under the same experimental conditions decompose by losses of CO and CS respectively. CCCN has
also been detected in interstellar clouds® and it is possible that this species may be implicated in the formation of
simple amino acids and perhaps the pyrimidine and purine building blocks of DNA. We have prepared this neutral
in a collision cell of a ZAB 2HF mass spectrometer by charge stripping of [CCCN] (formed by the reaction CHy=
CCN — [H" (HCCCN)] — [CCCN] + H,). A combined experimental and theoretical investigation of energised
CCCN indicates that it may rearrange to CCNC and also decompose by loss of C.

1 S.J.Blanksby, D.Schréder. S.Dua, J.H.Bowie and H.Schwarz. J. Am. Chem. Soc., 2000, 122, 7105-7113.
2 K.M.Tran, A.M.McAnoy and J.H.Bowie, Org. Biomol. Chem., 2004, 2, 999-1006.
3 http://www.cv.nrao.edu/~awootten/allmols.html
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A STUDY OF ACIDIC HERBICIDE DESORPTION KINETICS IN RUNOFF FROM
URBAN HARD SURFACES BY GC/MS

Michael di Blasio, Nigel Ainsworth" and Peter Cullis

School of Applied Sciences (Applied Chemistry), RMIT University, Melbourne, Australia

"Weeds of Natural Ecosystems Section, Department of Primary Industry, Victoria, Australia

The herbicides 2,4-D, MCPA, and dicamba are used routinely in urban weed control adjoining roads and stormwater
drains. During application, herbicides are likely to be sprayed directly onto concrete and asphalt surfaces, where
they are able to be directly and efficiently transported to surface waters by runoff in a rain event. The
predominating theory for the mechanism governing overland flow of pollutants in urban environments is the
physical particle mass flow model that describes turbulence and shear as the forces transporting pollutants from
surfaces. To support an alternative chemical theory based on a non-equilibrium sorption isotherm model, a study
was undertaken in which rain events were simulated and runoff from paving surfaces, which had been treated with

herbicide spray, was analysed.

The concentration range experienced in storm events required a large dynamic range across which GC/MS was
reliably able to detect the herbicides. Determination of the herbicides by gas chromatography/mass spectrometry
was performed in runoff fractions collected from concrete and asphalt surfaces during simulated storm events. First-

—kt

order decay models of the form C = Cye ™ were fitted to concentration-time plots of herbicide desorption from both

concrete and asphalt, and runoff half-life determined for each herbicide.
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PROBING THE REACTIONS OF ALKYL PEROXYL RADICALS IN THE GAS PHASE
USING DISTONIC RADICAL ANIONS

Benjamin B. Kirk,' David G. Harman,' and Stephen J. Blanksby'

'Department of Chemistry, University of Wollongong, NSW, Australia

Alkyl peroxyl radicals are known to be reactive intermediates in many crucial chemical processes ranging
from lipid peroxidation, to combustion and the generation of photochemical smog. Despite being central to these
many chemistries, alkyl peroxyl radicals have presented a challenge to the experimentalist as their highly reactive
and short lifetimes often defy attempts to isolate and characterize them. Distonic radical anions' — where the charge
and radical are centred on different atoms in the same molecule — can be readily synthesized and isolated in the gas-
phase by mass spectrometry and have been shown to model the reaction pathways of their neutral radical analogues.
We have previously demonstrated a method for the synthesis and isolation of adamantyl peroxyl radicals using a
combination of electrospray ionisation and ion-trap mass spectrometry.” In the present study this approach is
expanded to include less structurally rigid hydrocarbon structures in an effort to provide better models for simple
alkyl peroxyl radicals.

1,3- and 1,4-cyclohexanedicarboxylic acid have been used to prepare the 3- and 4-carboxylatocyclohexyl
radical anions. These species were isolated and allowed to react with advantageous oxygen within the ion-trap mass
spectrometer forming 3- and 4-carboxylatocyclohexylperoxyl species. Fragmentation of these hitherto
uncharacterised radicals by collision induced dissociation yields products (e.g., Scheme 1) consistent with those
predicted by computational studies on neutral alkyl peroxyl radicals.” The 3- and 4-carboxylatocyclohexyl species
present an exciting potential to be used in further ion/molecule experiments as models of alkyl radical reactivity.

The most recent unimolecular and bimolecular reactions of these charged alkyl peroxyl radicals will be presented.

Scheme 1.
CID +0 (IJ -
“oge. /7o L2 O oL - LT
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co,
0w *THO
References:

1. Yates, B. F.; Bouma, W. J.; Radom, L., J. Am. Chem. Soc. 1984, 106, 5805.
2. Harman, D. G.; Blanksby, S. J., Chem. Commun. 2006, 8, 859.
3. Rienstra-Kiracofe, J. C.; Allen, W. D.; Schaefer III, H. F., J. Phys. Chem. 2000, 104, 9823.
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Student 4

TOWARDS LOW ENERGY CID OF FIXED CHARGE PEPTIDE RADICAL CATIONS

Christopher K. Barlow, Asimo Karnezis,1 Satish Chand>> Christopher J. Easton,z’3 Richard A. J. O’Hair'?

!School of Chemistry, The University of Melbourne, Melbourne, Australia. *Research School of Chemistry,
Australian National University, Canberra, Australia. *ARC Centre of Excellence — Centre for Free Radical

Chemistry and Biotechnology

Several chemical strategies have been developed to generate radical peptide ions in the gas phase.'”
Introduction of a neutral peptide coordinated to a copper(Il) complex, which, upon CID leads to oxidative
dissociation of the peptide to yield the corresponding radical cation has been the most widely studied,' with a key
aim being to devise ternary complexes which ultimately yield radical cations from a large range of peptides.
Unfortunately, upon CID of these copper(Il) complexes several competing reactions may occur. While some of
these may be avoided by judicious choice of auxiliary ligand, the Lewis acidity of the metal ion typically results in
the peptide binding as a zwitterion. This leads to competitive amide bond cleavage of the coordinated peptide via a
mobile proton pathway.

The installation of a functional group containing a bond susceptible to homolytic cleavage represents an
alternative strategy for the production of peptide radicals.*® Our group has examined several peptides containing
serine nitrate esters which produce a peptide radical via loss of a nitrite radical.’” Unfortunately, protonated peptides
containing serine nitrates esters, undergo preferential loss of HNO; rather than unmasking the radical site. Thus,
peptide radical formation is prevented in both the metal mediated and organic functionalization strategies by
competing mobile proton pathways. Installation of a fixed charge in the peptide removes the troublesome mobile
proton and allows selective radical formation, via both metal mediated oxidative dissociation’ and organic
functionalization. The presence of the fixed charge also allows the opportunity to examine radical driven
fragmentation without competing charge directed chemistry. This presentation will describe our ongoing work
aimed at developing an efficient derivatization strategy to allow the modification of a peptide via installation of a
fixed charge nitrate ester derivative.

[1] Chu, I. K.; Rodriquez, C. F.; Lau, T. C.; Hopkinson, A. C.; Siu, K. W. M. J. Phys. Chem. B 2000, 104,

3393-3397.

[2] Barlow, C. K.; McFadyen, W. D.; O'Hair, R. A. J. J. Am. Chem. Soc. 2005, 127, 6109-6115.
[3] Hodyss, R.; Cox, H. A.; Beauchamp, J. L. J. Am. Chem. Soc. 2005, 127, 12436-12437.
[4] Masterson, D. S.; Yin, H.; Chacon, A.; Hachey, D. L.; Norris, J. L.; Porter, N. A. J. Am. Chem. Soc. 2004,

126, 720-721.

[5] Wee, S.; Mortimer, A.; Moran, D.; Wright, A.; Barlow, C. K.; O'Hair, R. A. J.; Radom, L.; Easton, C. J.

Chem. Comm. 2006, 4233-4235.

[6] Karnezis, A.; Barlow Christopher, K.; O'Hair Richard, A. J.; McFadyen, W. D. Rapid Commun. Mass

Spectrom. 2006, 20, 2865-70.
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Student 5

THE FORMATION OF THE STABLE RADICALS CH,CN, CH3*CHCN AND
*CH,CH,CN FROM THE ANIONS CH,CN, CH; CHCN AND CH;CH;CN IN THE
GAS PHASE. A JOINT EXPERIMENTAL AND THEORETICAL STUDY.

Hayley J. Andreazza, Mark Fitzgerald and John H. Bowie

Department of Chemistry, The University of Adelaide, South Australia, 5005

Franck—Condon one-electron oxidation of the stable anions CH,CN, CH; CHCN and CH,CH,CN (in the collision
cell of a reverse-sector mass spectrometer) produce the radicals *CH,CN, CH3;*CHCN and *CH,CH,CN, which
neither rearrange nor decompose during the microsecond duration of the neutralisation—reionisation experiment.'
Acetonitrile (CH;CN) and propionitrile (CH;CH,CN) are known interstellar molecules® and radical abstraction of
these could produce energised *CH,CN and CH3;*CHCN, which might react with NH,* (a known interstellar
radical)2 on interstellar dust or ice surfaces to form NH,CH,CN and NH,CH(CHj3)CN, precursors of the amino acids

glycine and alanine.'

1 H.J.Andreazza, M. Fitzgerald and J.H.Bowie. Org. Biomol. Chem., 2006, 4, 2466-2472.

2 http://www.cv.nrao.edu/~awootten/allmols.html
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CHARACTERISATION OF HINDERED AMINE LIGHT STABILISERS
USING DESI AND TANDEM MASS SPECTROMETRY

Troy A. Lowe,"? Philip J. Barker® and Stephen J. Blanksby'
!Department of Chemistry, University of Wollongong, Wollongong NSW

“BlueScope Steel Research, Port Kembla NSW

Abstract
Polymers degrade via oxygen based free radical type (Parent HALS) (Nitroxyl form)
reactions resulting in undesirable physical changes N—R Oxidation N
such as colouring, hardening, cracking and / /
embrittlement. Hindered amine light stabilisers R—0 re 4] \4+rOO*
(HALS) are additives designed to inhibit the oxidation R—OH +ROO*
and degradation of polymers via formation of nitroxyl \N—O
radicals.' Nitroxyl radicals are stable enough so that 7 \R
(Amino ether form)

proton abstraction from the polymer is slow, but react
. . . . . Figure 1. Simplified mechanism for HALS anti-oxidant
readily with free radicals that are involved in polymer
degradation. The prophylactic effect of HALS is
thought to be catalytic (Figure 1) making HALS one of the most effective antioxidant additives available, extending

the useable life of many polymers such as car paints and tyres by many years.”

We have applied electrospray ionisation mass spectrometry (ESI-MS) and tandem mass spectrometry (MS/MS) to
the identification and characterisation of HALS in polyester coatings. Fragmentation pathways specific to HALS
molecules have been recognised that allow structural identification of analogous HALS species formed during
polymer cure and degradation. Using these techniques we have observed transformation of an N-acyl HALS to its N-

H equivalent as well as the formation of an N-CH; HALS from the N-H derivative during polymer cure.

To circumvent the solvent extraction and filtration steps, a DESI ionisation source has also been used to ionise
HALS directly from a polyester coating. This approached required addition of a swelling solvent such as chloroform
to the polyester surface to aid migration of the HALS to the surface prior to ionisation. While DESI is a technique
that allows rapid sample throughput and minimal sample preparation, surface effects such as uneven distribution of
HALS after swelling and electrostatic charging during ionisation were observed to strongly affect the ionisation

efficiency.

References

1. Brede, O.; Gottinger, H. A., Transformation of sterically hindered amines (HALS) to nitroxyl radicals:
What are the actual stabilizers? Die Angewandte Makromolekulare Chemie 1998, (261/262), 45-54 (Nr. 4615).

2. Gerlock, J. L.; Kucherov, A. V.; Nichols, M. E., On the Combined Use of UVA, HALS, Photooxidation,
And Fracture Energy Measurements to Anticipate The Long-Term Weathering Performance of Clearcoat/Basecoat

Automotive Paint Systems. Journal of Coatings Technology 2001, 73, (918), 45-54.
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Student 7

GAS PHASE “HYDROLYSIS” OF ALKYL ESTERS: A SELECTED-ION FLOW TUBE
STUDY

Gregory J. Francis, Daniel B. Milligan, and Murray J. McEwan.

SYFT Ltd., 3 Craft Place, Middleton, Christchurch 8024, New Zealand.

Department of Chemistry, University of Canterbury, Christchurch 8041, New Zealand.

Selected-ion flow tube mass spectrometry (SIFT-MS) is a relatively new technique for quantifying trace
analytes in whole air samples. Esters, which have been studied here, are often responsible for the smell and flavour
of many fruits such as banana (butyl acetate) and pineapple (methyl butyrate).

A Syft Technologies VOICE'” SIFT-MS instrument has been used to measure the rate coefficients and
branching ratios of 17 alkyl esters with H;0", NO" and O,". The observed branching ratios were found to be highly
complex with unexpected products corresponding to protonated carboxylic acid being formed from a substantial
percentage of collisions. A mechanism has been previously proposed for alkylcyclohexyl benzoates by Denekamp
and Stanger,' where a 1,5 migration of an H atom from a beta carbon to the carbonyl oxygen occurs induced by
H;0" protonation via a cyclic six-membered intermediate. A similar mechanism is proposed here for alkyl esters and
is given as figure 1.

Density functional theory and accurate energy G2MP2 calculations have been used to study these
mechanisms in further detail.

The esters studied are then used as an example of how to create a SIFT-MS analytical method for the
detection of trace analytes related to aspects of border security, and process control.

The presentation will link a fundamental gas-phase ion chemical study to real-world analytical

measurement.

Figure 1. Proposed mechanism for H migration. R,= H, CH;, C,Hs; R,= CHj3, C,Hs, C5H;.

+
(_B/H R1 /_,H

o
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N

' Denekamp C. & Stanger A. Journal of Mass Spectrometry, 2002, 37, 336-42.
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Student 8

ELECTRON INDUCED DISSOCIATION (EID) OF SINGLY PROTONATED
AROMATIC AMINO ACIDS AND THEIR SIMPLE PEPTIDES

Hadi Lioe,' and Richard A J O’Hair,"**

!School of Chemistry, University of Melbourne, Parkville, Australia, ?Bio21 Institute of Molecular Science and

Biotechnology, and *ARC Centre of Excellence in Free Radical Chemistry and Biotechnology.

Electron capture dissociation (ECD) is a special class of electron-ion interaction that is the most commonly used
method of ion activation that involves electron for the study of biomolecular fragmentation. Another class of
electron-ion interaction that leads to the dissociation of the molecular ion is electron impact excitation of ions from
organics (EIEIO) or also known as electron induced dissociation (EID). The fundamental difference between the
ECD an EID is that the latter method of ion excitation does not result in charge recombination, i.e., it can be used to
study singly charged molecular ions. In this presentation we report the first study of electron induced dissociation of
singly protonated aromatic amino acid and their simple peptides on a commercially available Finnigan LTQ-FT
mass spectrometer. Systematic studies involving fragmentation of singly protonated biomolecules as a function of
electron energy were performed. It was observed that the fragmentation efficiency by EID occurs at high electron
energy (~ 11-15 eV) compared to low electron energy (<0.2 eV) for ECD fragmentation. Similarities and differences
with other method of ion activation, such as collision induced dissociation (CID) and photo induced dissociation

(PID) will be discussed.
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KINETICS OF ANTIBODY-ANTIGEN INTERACTIONS
USING A MASS SPECTROMETRY BASED IMMUNOASSAY

Bethny Morrissey and Kevin M Downard

School of Molecular & Microbial Biosciences, University of Sydney, Australia

The development of a MALDI mass spectrometry based immunoassay capable of characterising the structure and
antigenicity of protein antigens without the need to immobilise, isolate or purify either antigen or antibody was first
reported in 1999 [1]. The approach was subsequently applied to determine the antigenicity of strains of the influenza
virus using whole virus [2] and gel-resolved antigen [3]. We report here the ability of the assay to characterise the
relative rates of antibody binding [4] from time-course experiments in which digested antigen is treated with
monoclonal antibody and monitored by mass spectrometry over a 24 hour period. The reduction in the relative area
of ions of peptides representing different segments within common and across different determinants is measured by
mass spectrometry as a function of incubation time. Relative rates of antibody binding are subsequently determined

providing information important in the design of vaccines and anti-viral drugs.
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Figure: Reduction in the relative area of the ions for peptide segments of the hemagglutinin antigen of a type H3N2

strain of the influenza virus as a function of antibody incubation time over 1-24 hours.

References:

[1] Kiselar JG, Downard KM (1999) Anal. Chem., 17: 1792-1801.
[2] Kiselar JG, Downard KM (1999) Biochemistry, 43: 14185-14191.
[3] Morrissey B, Downard KM (2006) Proteomics, 6: 2034-2041.

[4] Morrissey B, Downard KM (2006) in publication.
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DEALING WITH DIFFICULT PROTEINS — APPLICATION OF PROTEOMICS TO
THE WOOL KERATIN FAMILY

Stefan Clerens' and Jeffrey E Plowman'

Protein Chemistry and Structural Biology, Canesis Network Ltd, Christchurch, New Zealand

Keratin proteins are ubiquitous in nature, being found in such places as skin, cell nuclei and wool and hair fibres.
Two major types of keratin proteins are found in the latter: the a-helical intermediate filament proteins (IFPs) and
the amorphous keratin associated proteins (KAPs) of the matrix, in which these IFPs are embedded. One of the goals
of the protein chemistry group at Canesis is to combine proteomic with genomic approaches to aid in the location of
markers for wool quality traits. Previous studies have shown that some families of proteins show a high degree of
inter- and intra-breed variation [1,2]. In addition we are in the process of determining the differential expression of
proteins in the cells of the wool fibre to understand the processes involved in assembly of intermediate filaments as
a first step in the process of developing new biocomposite materials. As part of this process, robust methods are

required for identification of proteins from wool extracts separated on 2DE gels.

Keratins present unique problems when it comes to the mass spectrometric identification of protein material from
separated spots on two-dimensional electrophoretic (2DE) gels. They are noted for their high degree of homology,
92% in the case of the wool Type I IFPs; 95% among the KAP1 high sulphur proteins (HSPs), and this requires a
high degree of sequence coverage in order to find sequences unique to individual proteins [3]. In addition, the
proteins are noted for their high concentration of cysteine, 22 moles% in the case of the KAP1 HSPs, and low
concentrations of acidic and basic proteins. This has two effects: the proteins, particularly the HSPs, are difficult to
extract from the gels, even after tryptic digestion, and they yield a small number of high molecular weight peptides,
resulting in their poor detectability by MALDI-TOF MS. The relatively few basic groups has meant that
identification of the KAP1s has relied on the detection of only one or two low abundance, high molecular weight
peptides using the peptide mass fingerprinting approach [4]. Because of these problems, we have been exploring the
use of different staining technologies that minimise or eliminate the fixing step as a way of improving identification
of proteins separated by 2DE. In addition, MALDI-TOF data was combined with high-resolution nanoLC-MS/MS
data to search for complementary information using two different ionisation methods, MALDI and nano-

electrospray, on a quadrupole time-of-flight instrument.

References

[1] Flanagan L E, Plowman J E, Bryson W G. Proteomics 2, 1240-1246 (2002)

[2] Plowman J E, Bryson W G, Yu Z-D, Gordon S W, Pearson A J, Kelly R J. N. Z. Soc. Animal Prod. 66, 133-139
(2006)

[3] Plowman J E. J. Chromatogr. B 787, 63-76 (2003).

[4] Plowman J E, Bryson W G, Flanagan L E, Jordan W T. Anal. Biochem. 300, 221-229 (2002).
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SIMULTANEOUS DETECTION OF GLYPHOSATE, AMPA, AND METSULFURON-
METHYL IN SURFACE RUNOFF BY NEGATIVE-ION ESI ELECTROSPRAY
IONISATION MASS SPECTROMETRY

Michael di Blasio and Peter Cullis

School of Applied Sciences (Applied Chemistry), RMIT University, Melbourne, Australia

The commercial weedkiller Trounce® is a mixture of glyphosate and metsulfuron-methyl formulated for enhanced
control of weeds in many environmental situations including urban areas. Herbicides of this type are frequently used
by municipal authorities for control of weeds at road verges and in drainage systems. Concern has been raised
regarding the environmental fate of excess herbicide from overspray and its subsequent entry to the drainage
sytems.

The herbicide glyphosate and its decomposition product aminomethylphosphonic acid AMPA belong to the glycine
(phosphonoamino acid) class of compounds and are highly polar compounds, generally poorly separated on reversed
phase columns without derivatisation. Detection has often performed using derivatisation and fluorescence.
Metsulfuron-methyl is hydrophobic with weakly acidic properties and other members of the sulfonylurea class
absorb in the ultraviolet range and are frequently analysed by conventional reversed phase HPLC with UV
detection. Separate HPLC analyses were previously required to monitor both at low levels.

For the determination the levels of these herbicides occurring in runoff from concrete paving treated with Trounce®,
ESI ionisation provides a technique that allows simultaneous detection. A HPLC-negative ion mode electrospray-
MS method was developed after a mixture of the herbicides were successfully separated using isocratic HPLC. The
column was coupled to a Micromass Platform II instrument operating in ESI negative-ion mode with detection by

selected ion monitoring.
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A SURFACE MODIFIED TARGET FOR MALDI-TOF MS

Lisa Hodgson, Frank Antolasic and Peter Cullis

School of Applied Sciences (Applied Chemistry), RMIT University, Melbourne, Australia

Matrix assisted laser desorption/ionisation time-of-flight mass spectrometry (MALDI-TOF MS) since its
development has been extensively used in the qualitative analysis of biomolecules. The quality of the MALDI mass
spectra obtained is fundamentally governed by the effective co-crystallisation of the matrix, analyte mixture and the
surface on which they are distributed during sample preparation. Several alternative sample preparation
methodologies have appeared in efforts to reduce the segregation of analyte from the matrix during the sample
drying as observed when using the conventional dried droplet approach. This is particularly noticeable when

hydrophobic samples such as lipoproteins are examined.

In efforts to improve the surface distribution and co-crystallisation, alternative surfaces to the traditional stainless
steel have also been reported. These include a range of metals as well as thin film nitrocellulose, nylon,
polypropylene and chromatography media (Cs/15) and more recently carbon filled polyethylene. In addition, a range

of substrate specific target modifications are now available.

Here we describe the film fabrication of MALDI targets possessing a range of polarities. These are based on broad
scale surface modifications to a flat carbon filled polyethylene film and are suitable for use with a range of
sample/matrix combinations. An instrument for production of controlled surface modifications base on electrical

discharge is used to produce surface modifications.
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DISCOLOURATION OF FLEECE WOOL BY NON-SCOURABLE CHROMOPHORES

Jolon Dyer, Scott D. Bringans, Geoff D. Aitken, Nigel I. Joyce and Warren G. Bryson

Protein Science & Structural Biology, Canesis Network Ltd., Christchurch, New Zealand

The colour of scoured wool is a critical determinant of its value and quality, with the presence of significant non-
scourable discoloration severely limiting its use. In order to develop effective protocols for the removal or
prevention of non-scourable fleece wool discoloration, it is imperative that all significant contributing chromophores
are characterised and their origin established. We describe the location, extraction and characterisation of
chromophores from non-scourable yellow fleece wool. Yellow discoloration was found to be located predominantly
in the cuticular region of the wool fibre. Chromophoric compounds were extracted, isolated and characterised by
tandem mass spectrometry, with five phenazine-derivatives identified; phenazine, 1-hydroxyphenazine, phenazine-
1-carboxylic acid, pyocyanine and 1-methoxyphenazine. Phenazines are brightly coloured pigments that are
characteristic secondary metabolites of the bacterial genus Pseudomonas, a known ubiquitous component of the
wool fleece microflora. The results of this research represent significant progress in the understanding of wool

discoloration, providing insight into both the chemical and microbial origin of non-scourable wool yellowing

Funding for this project was provided by Australian woolgrowers and the Australian Government through

Australian Wool Innovation Limited (AWTI).
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ION CHEMISTRY OF TITAN

Samuel J Edwards, Colin G Freeman and Murray J McEwan

Department of Chemistry, University of Canterbury, Christchurch, New Zealand.

The Cassini voyager has recently passed through the ionosphere of Titan where the Ion and Neutral Mass
Spectrometer (INMS) monitored the ionic and neutral species present. It was apparent from an analysis of the
Cassini data that the neutral molecules so far identified in the atmosphere of Titan were not sufficient to explain the

observations of the mass spectrometer.

The ion density at m/z 30 was higher than could be accounted for by the models. It has been proposed that
methylenimine (CH,NH) is also present and that protonated methylenimine (CH,NH,") contributes significantly to
the ion density at m/z 30. Methylenimine has been positively identified in the interstellar medium and is likely to be
a significant product of the neutral chemistry occurring in Titan’s upper atmosphere. The high proton affinity of
methylenimine (853 kJ mol™) makes proton transfer with protonated neutral species present in Titan’s ionosphere a

likely reaction pathway.

The ion-molecule chemistry of methylenimine (CH,NH) was examined for the first time. Neutral methylenimine is
not a stable compound under laboratory conditions. It can be generated by the pyrolysis of methylamine (CH;NH,)
and survives sufficiently long in a flow tube for its kinetic parameters to be established. Using a flowing afterglow-
selected ion flow tube (FA-SIFT), the kinetics for the reactions of O,", HCNH', CH;NH', C,H;CNH', HC;NH',
C,H;" and C;Hs" with methylenimine were established. As anticipated, rapid reactions of these ions with

methylenimine were observed.
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GAS PHASE CHEMISTRY OF 2-OXO-HISTIDINE AND ITS DERIVATIVES
Adrian Lam," Francis Separovic'? and Richard A. J. O’Hair'?

!School of Chemistry, University of Melbourne, Victoria 3010, Australia, *Bio21 Institute of Molecular Science and

Biotechnology, University of Melbourne, Victoria 3010, Australia

Post translational modification, which includes methylation, alkylation and oxidation can extend functionality of
proteins, peptides and amino acids, resulting in a double edged sword: whilst some modifications may be beneficial
as in the case of protein activation/deactivation via phosphorylation, others may yield less desirable attributes. One
of these may be the oxidation of histidine, which can result in formation of 2-oxo-histidine. Despite its asssociation

with His-His crosslinking, there have been few studies on it gas phase chemistry.

Previous work in our group has examined the sites of fragmentation of protonated tryptophan and its oxidised
derivatives® and more recently the proton affinities of methionine, methionine sulfoxide, including the effects of N-
and C- terminal derivatives®. Building upon this, we report on the fragmentation reactions of protonated 2-oxo-
histidine and the proton affinities and relative stabilities of the neutral and protonated species of 2-oxo-Histidine,
using a combination of mass spectrometry and molecular orbital calculations at the MP2/6-31G(d,p)//B3LYP/6-
31G(d,p) level of theory. In addition, the gas phase chemistry of N- and C- terminal derivatives of 2-oxo-histidine

will also be discussed.

'H. Shen; J. D. Spikes; C. J. Smith; J. Kopecek, Journal of Photochemistry and Photobiology A: Chemistry (2000), 130, 1-6.
M. Tomita; M. Irie; T. Ukita, Biochemistry. (1969), 8(12), 5149-5160.

*H. Lioe; R. A. J. O’Hair; G. E. Reid, Journal of the American Society for Mass Spectrometry (2004), 15(1), 65-76.

*H. Lioe; R. A. J. O’Hair; S. Gronert; A. Austin; G. E. Reid, Submitted to Int. J. Mass Spectrom.
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APPLICATION OF UPLC-Q-TOF MS TO CHARACTERIZE COMPLEX MOLECULES

Yinrong Lu

Industrial Research Limited, PO Box 31310, Lower Hutt, New Zealand

The Waters Q-Tof Premier Mass Spectrometer with built-in LockSpray capability to enables routine exact mass
measurement in MS and MS/MS modes is the first compact exact mass LC/MS/MS platform to incorporate Acquity
Ultra Performance LC (UPLC) technology and their combination provides with unparalleled high resolution,

sensitivity and speed in the characterization of complex mixtures or molecules.

The UPLC-Q-Tof MS purchased by Industrial Research Limited, the first of its kind in New Zealand, is primarily
applied to characterize complex molecules originated from research laboratories or manufacturing plants such as
polyphenols, lipidophosphatidylinositol glycosides and dendrimers. The results obtained by UPLC-Q-Tof MS will
be presented, together with the true molecular mass spectra from deconvoluted multiply charged ions for high

molecular dendrimers (M >10,000 Da) by MaxEnt algorithm.
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MODELLING ENTROPY IN UNIMOLECULAR DISSOCIATION REACTIONS

Paul M. Mau[er,1 Anne-Marie Boulanger,l Emma E. Rennie,' David M.P. Holland? and David A. Shaw?

'Department of Chemistry, University of Ottawa, Ottawa, Canada, and *Daresbury Laboratory, Daresbury, UK

The energy and entropy changes that occur as a reaction proceeds from reactant to transition state are fundamental to
understanding the competitive processes that occur in ion dissociation reactions. The observed product ion ratios
depend on the rate constants for their formation, which in turn depend on activation energy and entropy. Modern
computational chemistry has made predicting the activation energies of reactions fairly routine. More difficult is
predicting the entropies of these processes. For reactions involving discrete saddle points on the potential energy
surface, it is a relatively straight forward task to obtain their vibrational frequencies and rotational constants and
hence the entropies of activation. For bond cleavage reactions in which there are no saddle-points on the surface
this information is more difficult to come by. One approach to this problem is the use of variational transition state
theory to locate an appropriate dividing surface. It can be difficult, however, to assess the reliability of this

approach.

We have employed variational RRKM theory to model the bond cleavage reactions in three methyl-substituted
hydrazine ions. The change in energy over the course of each dissociation reaction was calculated at the B3-LYP/6-
31+G(d) level of theory (which was assessed against other levels of theory to assure its reliability). The molecular
configuration corresponding to the minimum sum-of-states was located and used as the transition state in the RRKM
calculation of k(E). This theoretical k(E) was then used to model the threshold breakdown diagrams for each ion
obtained from threshold photoelectron photoion coincidence spectroscopy as a way of assessing their reliability. To
do this the k(E) data was convoluted with the internal energy distribution of the ion, the electron transmission
function of the electron analyser and the monochromator band-pass width to simulate the experimental breakdown
curves. The results indicate that there is a strong internal energy dependence for the entropy of activation of methyl
radical loss in all cases. We have examined the source of this entropy change by examining the structure and

vibrational frequencies of the dissociating complexes.
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INVESTIGATING THE WEAK TO EVALUATE THE STRONG, AN FTMS STUDY
INTO THE BASICITY OF CARBORANE ANIONS TO DETERMINE THE ACIDITY
OF THE CORRESPONDING SUPER ACIDS

Matthew M. Meyer,' Steven R. Kass,' Christopher A. Reed’, and Amy Avelar®

'Department of Chemistry, University of Minnesota, Minneapolis, MN 55455, USA
’Department of Chemistry, University of California, Riverside, CA 92521, USA

Recent computational and experimental results suggest that acids resulting from the protonation of
carborane anions are the strongest isolable acids known.' It has been proposed that the high intrinsic acidity of this
new class of superacids results from the remarkable stability of the carborane anion. In efforts to evaluate the gas
phase properties of these acids, the reactivity of the anion was examined utilizing ESI-FTMS, and attempts to
bracket the electron affinity and proton affinities will be discussed. Though a wide ranging gas phase acidity scale
is well developed, the proton affinity of the carborane anions are predicted to reside outside of the known scale.” To
overcome this issue, the reactions of positive ion acids with these anions will be discussed. The results of these

experiments will shed insight into the “strong but gentle” nature of these anions.

References

1. Stoyanov, E.S.; Hoffmann, S.P.; Juhasz, M.; Reed, C. A. J. Am. Chem. Soc. 2006, 128, 3160-3162.
2. Koppel, A. L; et. al. J. Am. Chem. Soc. 1994, 116, 3047-3057.
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MASS SPECTROMETRY OF METAL-CARBONYL CLUSTERS ON A BRUKER
MICROTOF

Brian K Nicholson and Pat R Gread

Chemistry Department, University of Waikato, Private Bag 3105, Hamilton, New Zealand.

Mass spectrometric analysis of metal-carbonyls is a valuable aid to synthesis and characterisation. The
smaller neutral examples are volatile and have been examined using conventional Electron Impact ionisation for
many years [1]. However for larger clusters and derivatives thermal instability and lower volatility becomes a
problem. Some limited success was achieved with FAB ionisation, but the low basicity of carbonyl groups hindered
chemical ionisation processes [2] and the harshness of the method led to extensive fragmentation.

The introduction of ElectroSpray Ionisation (ESI) suggested a potentially valuable technique, since natural
volatility is not a limiting factor. However chemical ionisation was still difficult until the introduction of NaOMe as
an ionisation aid was introduced [3]. This converted the neutral metal-carbonyl compounds to [M+OMe] and/or
[M+Na]" ions which could be readily detected.

This new technique was found to be very machine dependent. Whereas excellent spectra were generally
available on a Fisons Platform II electrospray spectrometer, signals were very difficult to obtain from a Finnegan
LCQ, presumably because the heated-capillary desolvation process used therein decomposed the thermally-labile
ions.

We have recently acquired a Bruker MicrOTOF machine, and have found that this is suitable for analysis of
metal-carbonyl compounds using the NaOMe derivatisation, providing gentle conditions were employed.
Unfortunately, under these same conditions the signals from the sodium formate calibration mixture (necessary for
high precision mass measurement) became indistinct.

We have now identified a series of metal carbonyl compounds that can be used as a mixture to provide
accurate calibration [see Table]. These compounds fulfil the criteria that they: (i) span a useful mass range; (ii) are

reasonably air-stable; (iii) derivatise readily with NaOMe; (iv) do not undergo significant fragmentation.

Compound Mass of [M+OMe] ion Compound Mass of [M+OMe] ion

Mo(CO) 296.8933 W(CO)s 382.9388

Mn,(CO)y 420.8436 Rey(CO)y 682.8768

Os3(CO)12 938.8368 Iry(CO)12 1136.8074

[1] M. R. Litzow and T. R. Spalding, Mass spectrometry of inorganic and organometallic compounds,

Elsevier, Amsterdam, 1973; J. M. Miller, Adv. Inorg. Chem. Radiochem., 28 (1984) 1

M. 1. Bruce and M. J. Liddell, Appl. Organometal. Chem., 1 (1987) 191.

W.Henderson, J.S.McIndoe, B.K.Nicholson and P.J.Dyson, J.Chem.Soc., Chem. Comm., (1996) 1183; W.
Henderson, J.S. McIndoe, B. K. Nicholson and P. J. Dyson, J. Chem. Soc., Dalton Trans., (1998) 519; W.
Henderson, B. K. Nicholson and L. J. McCaffrey, Polyhedron, 17 (1998) 4291; J. S. McIndoe and B. K.
Nicholson, J. Organometal. Chem., 573 (1999) 232-236.
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LEARNING A NEW LANGUAGE: HOW TO AUTOMATE PROCESSING OF LC-MS
DEREPLICATION DATA WITH VISUAL BASIC.

Jonathon L Nielson, Cherie A Motti, Dianne M Tapiolas and Anthony D Wright

Australian Institute of Marine Science, PMB No. 3, Townsville MC, Townsville, 4810, Australia

Automation of repetitive tasks in the processing of natural product extracts results in significant improvements in
sample throughput. Fraction collectors and modern HPLC technology greatly reduce the need to separate
components by column chromatography employing manual and semi-automatic fraction collection. Liquid handlers
can also do much of the post fractionation sample work-up and assay well plate preparation. An area of potential
automation often overlooked is the handling of large chromatographic data sets (DAD, MSD) generated by such
tasks as sample dereplication. While modern software packages can be used (and are indeed necessary) to process
this data they still require user interaction to process one chromatographic data set at a time. The Win32
Application Programming Interface allows for automation of those software packages exposing properties, methods,
and events in accordance with the COM+ specification. Here a method for automatically processing spectrometric
and spectroscopic dereplication data from multiple marine natural product extracts and automatically querying result
sets against the MarinLit database is described. A Win32 programming language is used along with the Bruker Data
Analysis and Advanced Chemistry Development SpecManager object libraries to process chromatographic and
spectroscopic data, respectively. Using this approach a report is generated using the Cambridgesoft Chemdraw
ActiveX control in conjunction with the Microsoft Word object library. This method was successfully applied to a
small number of marine sponge extracts known to have a high redundancy of previously identified compounds. It is
expected that as the number of samples processed grows beyond more than a handful, significant time savings will

be observed with sample dereplication, and potentially a more complete reporting of known compounds.
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MULTIRESIDUE PESTICIDE SCREENING BY LC-ESI-TOF MS

Petra Decker?’; Christian Neusuess’; Matthias Pelzing1

! Bruker Daltonics, Melbourne, Australia, Bruker Daltonik Bremen, Germany?® and ® University of Applied

Sciences, Aalen, Germany.

Recently, bench-top Liquid Chromatography/Time-of-Flight Mass Spectrometry (LC/TOFMS) systems have
become available that offer sufficient mass accuracy to be used in the routine screening of pestizides in different
matrices.

LC/TOFMS offers significant advantages over conventional LC/MS and GC/MS techniques. LC/TOFMS can be
used to measure the monoisotopic mass of pseudomolecular ions to within 3 mDa. A further tool for identification is
the degree to which the isotopic pattern of a detected compound agrees with the theoretical pattern of any analyte

(SigmaFit™).

Results can be matched to a database containing the molecular formula of a large number of
compounds and so provide a library search of similar breadth to that achieved with GC/MS spectral libraries. As
with conventional LC/MS, LC/TOFMS can be used to detect thermo labile, polar, or high mass molecules unsuited

to GC/MS.

A standard gradient LC with a 125x2.1mm Hypersil ODS C18 3um column has been used applying an
acetonitril/water gradient of 50min. An ESI-TOF mass spectrometer operated in positive ionization mode was used.
External calibration with a calibrant injected at the beginning of each run allowed automated and non-interfering
calibration with a mass accuracy better than Sppm. The runs were automatically processed against a database
consisting of name, elemental composition and retention time.

The ESI-TOF MS approach enables the screening for several hundred of possible pesticides within one run. The
selectivity is based on the accurate mass, with mass traces defined within 0.003 Da over a dynamic range of about
four orders of magnitude. Using a database of so far more than 340 pesticides spiked samples can be easily detected.
Sensitivity in the range of low ppb range or even below can be achieved. Results for various matrices will be
presented and discussed for potential need of sample preparation. An excellent linear range of 4 orders of magnitude
is achieved, allowing the quantitation of the pesticides. In contrast to classical screening approaches by triple
quadrupole instruments there are several benefits: 1. A high number of targets can be screened at the same time
without loss of sensitivity 2. Unknown peaks can be identified based on accurate mass and true isotopic pattern 3.
Data can be reprocessed later for additional compounds (archiving) 4. Profiling of the data allow for further

statistical data evaluation. Benefits and requirements of the method will be discussed in detail.
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LDI-TOF MS OF THE TOLYPORPHINS, BIOACTIVE METABOLITES FROM THE
CYANOBACTERIUM TOLYPOTHRIX NODOSA

Jonathan Puddick and Michele R. Prinsep*

Department of Chemistry, University of Waikato, Private Bag 3105, Hamilton, New Zealand.

The tolyporphins are a family of bacteriochlorins, isolated from cultures of the cyanobacterium Tolypothrix nodosa'”
3 which exhibit a range of bioactivities, including multidrug resistance (MDR) reversing activity* and the ability to
photosensitise tumour tissue.’” These metabolites comprise a novel porphyrin-like macrocycle with attached C-
glycosides and represent an unique opportunity to investigate mass spectral fragmentation of this combination of

structural units.

Tolyporphins A-K and an unknown tolyporphin mixture were examined by laser desorption ionisation-time of flight
(LDI-TOF) mass spectrometry in both positive and negative ion mode and by a post source decay method (LIFT).
Like porphyrins, the tolyporphins can be analysed by these methods in neat form (without a matrix) and the resultant

spectra contain intense radical cations or anions. Results of this study will be presented.

Tolyporphin A
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THE UNUSUAL UNIMOLECULAR REACTIONS OF A DIANION: ARE
REARRANGEMENTS DRIVEN OR RETARDED BY COULOMBIC REPULSION?

Aravind Ramachandran, Christopher J. Gordon, Peter Formby, and Stephen J. Blanksby

Department of Chemistry, University of Wollongong, Wollongong, New South Wales, Australia

Abstract

The mass spectrometer is an ideal tool for providing insight into the reactivity of ions and molecules in the
absence of complicating factors such as solvent, catalysis or counter ions. Recently, as a part of a broad ranging
study aimed at using electrospray ionization tandem mass spectrometry (ESI-MS/MS) to elucidate the structure of
sulphonated azodyes, a characteristic fragmentation via loss of molecular nitrogen was observed. Although such
dissociations had previously been observed, no mechanism to account for this rearrangement had previously been
proposed that could successfully account for the loss of the bridging diazo moiety."” We have proposed that the
reaction proceeds via an intramolecular nucleophilic aromatic substitution reaction (Scheme-1). Evidence will be
presented to support this mechanism, including isotopic labelling studies, fragmentation of authentic products,
comparison of homologues and ab initio calculations. Interestingly, the analogous dinitrogen loss was also observed
in the dissociation of the [M-2H]* dianion formed from some disulphonated azodyes suggesting that the analogous
rearrangement can also occur in this multiply charged system (Scheme-2). Given that there are relatively few
precedents of unimolecular reactions within multiply charged ions, we have investigated the additional energetic

influence imposed by Coulombic repulsion on this rearrangement reaction.
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Scheme-1: Proposed mechanism for the loss of dinitrogen from sulphonated azodyes.
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Scheme-2: Proposed mechanism for the loss of dinitrogen from disulphonated azodyes.
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INCREASED SELECTIVITY FOR THE ION MAPPING OF SYNTHETIC
ANTAGONISTS OF DOPAMINE RECEPTORS IN RAT BRAIN SPECIMENS USING
MS/MS ON A MALDI Q-TOF MASS SPECTROMETER

'Marten Snel, 'Steve Wilson 'Daniel Kenny, 'Emmanuelle Claude, 'Richard Tyldesley-Worster, 'James Langridge

"Waters MS Technology Centre, Manchester M22 5PP, UK.

Imaging the spatial distribution of molecules in tissue using MALDI mass spectrometers is a rapidly developing
technique. The acquisition of accurate mass data in this type of experiment can be hampered in axial MALDI Tof
systems. It has long been recognised that even small changes in sample position and laser energy in the source
region of this type of mass spectrometer affect mass measurement accuracy and mass spectral resolution. Here, we
show how the use of an orthogonal Tof MALDI mass spectrometer circumvents these problems by decoupling the

MALDI source from the mass analyser

Imaging data are acquired on a MALDI Q-Tof mass spectrometer. The tissue sections are mounted on a target plate
and moved in a raster pattern relative to the laser. To reduce interference from the biological matrix and enhance
specificity the instrument is operated in MS/MS mode, a quadrupole is used for precise precursor ion selection. The
sensitivity of specific ions can be further enhanced by synchronising the high voltage push of the Tof mass analyser

with the arrival of ions of appropriate m/z in the acceleration region.

Raclopride is retained in tissue as a result of binding to a neurotransmitter receptor. Raclopride is a selective
dopamine antagonist with a high affinity for dopamine type 2

(D ,) receptors. Since the neurotransmitter dopamine may be involved in various neuropsychiatric diseases, the in
vivo binding of raclopride to dopamine receptors in the striatum can be measured by positron emission tomography
(PET) with radiolabeled raclopride used as a tracer. Raclopride C 11 is rapidly cleared from both plasma and whole
blood, and crosses the blood-brain barrier. After intravenous administration, raclopride C 11 localizes in the basal
ganglia, a region with a high density of dopamine receptors. PET images show stereoselective concentration of

raclopride C 11 in the region of the putamen relative to the rest of the brain.

MALDI imaging information has been obtained from thin sections of rat brain from animals doped with the well
studied D,/D; dopamine receptor antagonist Raclopride. Data obtained on the spatial distribution of Raclopride and
endogenous adenosine monophosphate will be presented. Challenges and future directions with MALDI imaging

sample preparation are discussed.
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Poster M16

A RAPID APPROACH TO THE IDENTIFICATION AND CHARACTERISATION OF
TRYPTIC PEPTIDES USING HIGH LINEAR VELOCITY NANOBORE UPLC
SEPARATIONS COUPLED WITH ESI MS/MS.

Tain Campuzano', Steve Wilson', Chris Hughes', Therese McKenna' and Jim Langridge'

" Waters Corporation, MS Technologies Centre, Manchester, United Kingdom.

Mass spectrometry has now firmly established itself as the primary technique for identifying proteins due to
its unparalleled speed, sensitivity and specificity. Strategies can involve either analysis of the intact protein, or
more commonly digestion of the protein using a specific protease that cleaves at predictable residues along
the peptide backbone. This provides smaller stretches of peptide sequence that are more amenable to analysis
via mass spectrometry. When coupled with protein level pre-fractionation strategies, thus reducing the
complexity of the protein mixture, this approach has proven highly successful in comprehensive protein
identification and characterisation. A common approach to protein prefractionation is the use of 1 dimensional
PAGE, coupled with LC-MS/MS. The downside of this approach is the number of gel samples, or fractions,
to be analysed by the LC-MS/MS system. With typical analytical HIPLC run times of 45 minutes to 1 hour

the amount of time required to analyses one top level sample can be prohibitive.

In this presentation we describe the use of elevated flow rates combined with nanoscale columns packed with sub
2uM particles for rapid peptide based separations using a nanoUPLC system. Increasing the flow rate of the
separation from approximately 300nL/min to 900nL/min and running a very rapid gradient over 8 minutes on a
75uMx15cm column allows high quality peptide separations to be achieved for tryptic peptides with a sample to
sample inject time of ten minutes. This combined with an orthogonal acceleration time-of-flight mass spectrometer,
using a newly developed high speed data dependant MS/MS approach fragmenting up to 8 precursor ions per

second, allows for the rapid characterisation of simple protein mixtures, such as those obtained from 1D gel bands.
We will present data from standard tryptic digests of known proteins and simple mixtures of protein digest used in

the development of this method and data from in-gel digests of 1Dgel bands. This will be compared and contrasted

against data acquired using conventional separations and mass spectrometric analysis.
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MASS SPECTROMETRY DRIVEN BIOLOGICAL DISCOVERY

John R. Yates

Department of Cell Biology, The Scripps Research Institute, LaJolla, CA 92037

Large-scale protein biochemistry or proteomics emerged from the convergence of large-scale sequencing of
genomes and high sensitivity mass spectrometry. As the sequencing of the Human genome and the genomes of
model organisms was contemplated in the late 1980’s, the field of mass spectrometry experienced a dramatic shift in
capability with the development of electrospray ionization (ESI) and matrix-assisted laser desorption/ionization.
ESI enabled a long sought after method to directly and robustly introduce the effluent from HPLC’s into the mass
spectrometer. Coupled with the capability of tandem mass spectrometers to select and fragment peptides, a
powerful approach to sequence peptides and subsequently proteins was developed. The combination of ESI and
microscale HPLC created significant improvements in the sensitivity of detection and decreased the quantity of
protein required for sequencing experiments. A key element to drive the use of LC/MS/MS to large-scale analysis
was the development of computational algorithms to compare tandem mass spectrometry data of peptides to the
sequences of an organism to identify amino acid sequences. Algorithms to compare sequences to spectra and
determine closeness of fit have enabled large-scale experiments by simplifying and automating data analysis. These
methods unleashed the power for tandem mass spectrometers for mixture analysis and in particular enabled the
analysis of proteolytically digested protein mixtures. By combining high resolution separation techniques such as 1
or 2-dimensional HPLC with tandem mass spectrometry complex biological structures can be studied. This
approach to protein biochemistry has been termed “shotgun proteomics” when applied to mixtures of proteins. By
using these techniques protein complexes, organelles, cells and tissues have been analyzed providing a new
analytical paradigm to study biological systems. Selected examples that place into context the functions of proteins

from biological structures will be discussed.
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2.1

IDENTIFICATION OF INTRAMOLECULAR AND INTERMOLECULAR DISULFIDE
BRIDGED PEPTIDES USING NEGATIVE ION MASS SPECTROMETRY

Daniel Bilusich and John H. Bowie

Department of Chemistry, The University of Adelaide, South Australia 5005.

Peptide sequencing is predominantly conducted using positive ion mass spectrometry, although, negative ion mass
spectrometry can provide complementary sequencing data. Positive ion MS however is ineffective at identifying
and sequencing both intra- and intermolecular disulfide bridged peptides. In contrast, the formation of a pronounced
[(M-H) -H,S,] fragment anion under negative ion MS conditions immediately identifies an intramolecular disulfide
bridge. Additional amide cleavages from this ion provide much of the sequence of the peptide. Intermolecular
disulfide peptides also produce characteristic negative ion fragmentations with subsequent amide cleavages
providing sequencing data. Theoretical calculations have been used to investigate the mechanisms of the

characteristic negative ion disulfide cleavages.
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2.2

UNRAVELLING THE MYSTERY OF WOOL PHOTOYELLOWING THROUGH
MASS SPECTROMETRIC CHARACTERISATION OF CHROMOPHORES

Jolon Dyer, Scott Bringans and Warren Bryson

'Protein Science & Structural Biology, Canesis Network Ltd., Christchurch, New Zealand

Ultraviolet light induced photo-oxidation of proteins has been implicated in a diverse range of deleterious processes
including hair damage, skin ageing, eye lens opacification, and crop damage. In the case of wool, exposure to UV-B
radiation results in a gradual yellow discolouration of the fibres. This photoyellowing represents a serious
impediment to the marketability of wool products. Yellow chromophore containing photo-oxidation products were
directly characterised within the proteins of untreated photoyellowed wool fabric utilising a quasi-proteomic
approach. Irradiated fabric was tryptically digested and the resultant peptide mixture separated by HPLC with
monitoring at 400 nm utilised to separate yellow fractions. Peptides from these yellow fractions were sequenced
using tandem mass spectrometric analysis, with characterisation of photo-modified residues. In total, eight
chromophoric species were identified and located within known wool peptide sequences. Five tryptophan derived
photo-modifications were characterised, namely hydroxytryptophan, formylkynurenine, hydroxyformylkynurenine,
kynurenine and hydroxykynurenine. = Three tyrosine derived modifications were characterised, namely
dihydroxyphenylalanine, dityrosine, and a previously unreported modification consistent with a hydroxylated
dityrosine residue. The majority of modified residues were identified in peptides derived from wool intermediate
filament proteins, with others found in high-glycine tyrosine and inner root sheath associated proteins. The range of
photo-oxidation products characterised provides valuable insight into photochemical pathways leading to protein
photoyellowing and experimental evidence consistent with mechanistic theories implicating the hydroxyl radical as

a principal causative agent of protein photo-oxidation.

Funding for this project was provided by Australian woolgrowers and the Australian Government through

Australian Wool Innovation Limited (AWI).
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2.3

A MICROFLUIDIC APPROACH TO MALDI SAMPLE PREPARATION

Lisa Hodgson, Frank Antolasic and Peter Cullis

School of Applied Sciences (Applied Chemistry), RMIT University, Melbourne, Australia

MALDI-TOF MS has proven to be a rapid and sensitive method for biopolymer identification, and has been widely
applied to the field of proteomics (1). Recent innovation in MS design and development together with advances in
automated sample handling equipment has seen the availability of several systems capable of analyzing larger
numbers of samples as companies have shifted from conventional stainless steel substrate to AnchorChip (Bruker),

ProteinChip (Ciphergen), microfluidic (Gyros) and lab-on-a-chip technologies.

We have developed a MALDI target for more generalised application based on surface modified carbon filled
polyethylene (2). A microfluidic sample application technique has also been developed to facilitate the application
and on-target treatments of protein samples using the target system. Mass spectra of proteins were obtained at higher

sensitivities using minimal amounts of sample and matrix.

(N R. Aebersold et al; Journal of the American Society for Mass Spectrometry; 14(7) [2003] 685-695
2) L.Hodgson et al; POSTER “A surface modified target for MALDI-TOF MS”
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CHARACTERIZATION OF PHOSPHOPEPTIDES BY ELECTRON TRANSFER
DISSOCIATION ION TRAP MASS SPECTROMETRY

Graeme Currie, Thomas Henessey

Agilent Technologies Australia, Forest Hill, VIC, Australia

Phosphorylation of proteins is an important post translational modification that plays important roles in many
cellular functions, such as cell signalling, metabolism — protein activation/deactivation, transcription , cell
differentiation and apotopsis. Analysis of peptide phosphorylation is complicated due to the low stoichiometry of
phosphorylation. In addition classical CID MSMS cleaves the phosphate group from the peptide backbone and the
resulting spectra have limited structural data on the phosphate location and it is often difficult to differentiate these

spectra from non phosphorylated peptides particularly in ion trap mass spectrometers

Electron transfer dissociation (ETD) uses a radical anion to transfer an electron to a typical even electron protonated
molecule produced by electrospray ionization. This gas phase reaction when applied to peptides results in an odd
electron charged peptides. The fragmentation process of odd versus even electron species are quite different. Even
electron species typically fragment through thermal processes producing B and Y type fragment ions in addition to
numerous side chain cleavages. In contrast odd electron fragments are thought to fragment via an electronic
excitation that produces primarily C and Z cleavages i.e. fragments of the peptide amide backbone. This process is
less dependant on the amino acid components of the backbone and typically produces even degradation across the
entire backbone chain with little side chain fragmentation. This can be used for improved sequence coverage and

also the determination of post translation modifications such as phosphorylation
In this study we present results of peptide and phosphopeptides analysis by ETD MSMS on a Agilent 6130 Ion trap

mass spectrometer equipped with ETD capabilities. Comparison is made between results from ETD, CID and

combined ETD/CID.
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2.5

TOP-DOWN PROTEIN SEQUENCING; THE USE OF TRAVELLING WAVE ION
MOBILITY COUPLED WITH TOF MS FOR SEPARATING AND SEQUENCING
MULTIPLY CHARGED PROTEIN IONS

Steve Wilson', James I Langridge', Steven D Pringle', Kevin Giles', Chris Hughes', Stormy L Koeniger?;

Stephen J Valentine®; Robert H Bateman', Sam Merrenbloom?, David E Clemmer?

"Waters MS Technologies Centre, Manchester, UK; 2Department of Chemistry, Indiana University, Bloomington,

IN; Predictive Physiology and Medicine, Bloomington, IN

Introduction:

Electrospray mass spectrometry is a firmly established tool for the identification of proteins, via the analysis of
complex tryptic peptide mixtures. It has also proven to be an extremely powerful technique for determining protein
structure by mass analysis at the intact protein level. Often the complexity of the associated mass spectrum limits the
information content that can be obtained form the data and additional stages of separation prior to analysis by mass
spectrometry are desirable. The potential of using ion mobility spectrometry adds another, orthogonal, dimension of
separation to the MS experiment, providing separation of species by their associated mobility, or drift time, a factor
which is dependant upon ion size, shape and charge. Consequently, it is possible to separate co-cluting isobaric
species which exhibit different drift times. We have combined a travelling wave ion mobility (TWIMS) device
within a quadrupole orthogonal acceleration time-of-flight mass spectrometer, enabling ion mobility separations to

be combined with electrospray mass spectrometry at high sensitivity.

We have investigated the potential of this configuration for the separation and subsequent mass analysis of multiply
charged protein ions and to separate fragments derived from these multiply charged species, following CID. If
mobility separation of fragment ions was efficient, this would reduce mass spectral complexity and facilitate
detection and subsequent identification. In this study, ion mobility spectrometry (IMS) techniques have been used to
separate the protein ion fragments. This technique will be compared to that of using a TOF based MS/MS approach

alone, and the potential of IMS for biological applications will be discussed.

42



2.6

MASS SPECTROMETRIC IMAGING FOR FREE (ALMOST)
Stefan Clerens,'” Ruben Ceuppens,” and Lutgarde Arckens’

Protein Science & Structural Biology, Canesis Network Ltd., Christchurch, New Zealand, and *Lab. of

Neuroplasticity and Neuroproteomics, University of Leuven, Leuven, Belgium

MALDI mass spectrometric imaging (MSI) is a relatively new technique, which combines arrays of MALDI-TOF
mass spectra with digital analysis to produce computer-generated images. Each spectrum corresponds to a single
pixel in the final image, which in a typical application shows the distribution of compounds of a certain m/z value or
in an m/z range. The abundance of those compounds is shown as a gradation of brightness or colour corresponding
to their peak height. MSI is of particular interest in the analysis of biological materials, where it is used to visualise
various compounds, from low molecular weight molecules to 50 or 100 kDa proteins.

In general, the limiting factor for the application of MSI can be the lack of software to mechanically and digitally
prepare and drive the MSI and to process the results. Most major manufacturers either have software commercially

available or are working on software solutions, while there is also third-party software for some instruments.

In our work on mammalian models for brain plasticity, we wanted to complement established imaging techniques
(such as immunocytochemistry and in situ hybridisation) with MSI, because the latter does not require stains, labels,
or advance knowledge of the molecules to be visualised. For this purpose, we had the Bruker Reflex IV MALDI-
TOF at our disposal. In order to successfully implement MSI on this instrument, we have developed a low-cost
solution for the application of matrix on tissue sections (using a flatbed plotter), and we have designed two new
software programs, which enable MALDI mass spectrometric imaging on Bruker Reflex and Ultraflex instruments.
The first program, CreateTarget, creates a high density raster with the dimensions of the tissue section, and converts
these parameters to a virtual target plate file that can be imported in the normal Bruker mass spectrometer control
software. Following automated spectrum acquisition, the second program, Analyze This!, converts the array of
spectra to an Analyze 7.5 image format that can be read by the freely available BioMap image analysis software.
These programs are sufficient to allow mass spectrometric imaging, and offer a valid and free alternative to

commercially available software.
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2.7

TRACE ELEMENT IMAGING OF 6-OHDA INDUCED PARKINSON’S DISEASE IN
RAT BRAINS USING LASER ABLATION ICP-MS

D. Hare', B. Reedyl, M. Dawson', F. Fryerz, R.P. Svenningsson3, R. Grimm*, P.E. Andren’, P. Doble’'

! University of Technology, Sydney; Department of Chemistry, Material and Forensic Science, Broadway, NSW,
Australia, 2007
2 Agilent Technologies Australia, North Ryde, New South Wales, Australia
¥ Karolinska Institute, Department of Pharmacology and Physiology, Stockholm, Sweden
* Agilent Technologies, Inc.; Integrated Biology Solutions Unit, Santa Clara, California, USA

> Uppsala University, Laboratory for Biological and Medical Mass Spectrometry, Uppsala, Sweden

dominic.hare@uts.edu.au

Talk

Parkinson’s disease (PD) is suspected to be associated with neurotoxic elements that cause oxidative stress along the
dopaminergic pathway in two structures of the brain known as the substantia nigra and the striatum. Therefore,
isotope-specific mapping of trace elements in neurological tissue may provide specific information on the role of
various elements in neuronal degradation. This presentation details a method utilising laser ablation inductively
coupled mass spectrometry (LA-ICP-MS) for the two-dimensional mapping of Mg, Al, P, Ca, V, Mn, Fe, Co, Ni,
Cu, Zn and Se in neurological tissues. Rats were lesioned on one side of the brain with 6-hydroxydopamine to
induce Parkinson’s disease. The other side of brain remained unaffected. 10 um thick transverse sections of the
brain containing either the substantia nigra or the striatum were ablated and the elemental content measured by the
ICP-MS. Two-dimensional contour maps were constructed that show isotopic concentration across the entire
section. Resolution of the images was equivalent to a 40 um pixel size. Preliminary results demonstrated a decrease
in zinc expression and a corresponding increase in copper expression around the site of the lesion in the striatum.

This is consistent with previous reports. Increased levels of phosphorus were also noted in the lesioned hemisphere.
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CAVENDISH'S CROCODILE AND DARK HORSE:
THE DYNAMIC DUO OF RUTHERFORD AND ASTON

Kevin M. Downard'

ISchool of Molecular & Microbial Biosciences, University of Sydney, Australia

Ernest Rutherford is one of New Zealand's favourite sons. Born August 30, 1871 close to nearby Nelson and a
graduate of Canterbury College, Rutherford went on to become one of the most influential scientists of his time.
From 1919 he assumed the role of Director of the Cavendish Laboratory in Cambridge (from J.J. Thomson) and
worked in close contact with mass spectrometrist Francis Aston. Rutherford and Aston formed a close collegial
relationship and friendship despite their very different characters. Aston was a retiring figure who preferred his own
company and worked mostly alone. Rutherford by contrast could command a room - his voice and footsteps were
said to precede him - who enjoyed being the centre of attention. Although both were physicists, the impact of their
work on our understanding of atomic theory, led to the pair each receiving a Nobel Prize in Chemistry. This amused
Rutherford whose bias toward physics appears in his quote "All science is either physics or stamp collecting". Even
Aston had remarked ofthandedly that chemistry had become a branch of technology dependent on physics for her
theoretical basis. Aston used the proceeds of his award to fund his research and travels; Rutherford used it to buy a
car. This presentation will describe the interactions between Rutherford and Aston from within the confines of the

Cavendish through to their sea travels abroad and will feature quotes and anecdotes.

Photographs of Rutherford and Aston together at the Volta Congress meeting in Como, Italy (left) and in South
Africa (right)
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Student 10

COLLISION STIMULATED RELEASE OF FATTY ACIDS FROM
ACYLGLYCERIDES BY ELECTROSPRAY IONISATION FOURIER TRANSFORM
ION CYCLOTRON RESONANCE MASS SPECTROMETRY

Nicholas W Proschogo,' Gary D Willett,' Ivan F Taylor' and Naresh Kumar'

'School of Chemistry, University of New South Wales, Sydney, Australia

Introduction. The rate of adsorption and metabolism of triacylglycerides is affected by its stereochemical
configuration, which is linked to obesity, heart disease and diabetes. The position of the fatty acid acyl side chains
on the glycerol backbone is important as those on the sn-1 and sn-3 position are the first to be digested by lipases.
CID has been used to study the structure of triacylglycerides with Li” and NH," attachment.! The mechanism for the

CID process differs with the type of cation used in the ESI ion formation. Here, we determine the activation energy

for the fragmentation process of a series of ; .
“nyi i —
: . Dipalmitin+H" \ [Tripalmitin
triacylglycerides and use DFT quantum Palmitic acid + |+NH4"
calculations to model the reaction mechanism. NH3

Experimental. Solutions of trilaurin, trimyristin, 200 300 400 500 600 700 800 900m/z

tripalmitin and tristearate (10° M) were prepared
) o Normalized product ion to precursor ion
in MeOH:Toluene (10:1) containing NH,OAc. ratios from CID of Tripalmitin CID was
preformed on the NH,' adducts from all 150 solutions
by positive-ion ESI FTICR-MS (Bruker 2 y =15236x - 1.0176
=8 140 R? = 0.9812
BioApex-Ile 7 T). DFT calculations were 2 s
performed at B3LYP level using a 6-31G basis é 5 0.50 1 set using
o2
Gaussian 03. S 3 000
g o
Results and discussion. CID of s 0.5 1 115
-0.50
triacylglycerides was successful on a FTICR mass
Ecom/eV
spectrometer (Figure 1). This enables the
identification of at least one fatty acid side Figure 2 On-set of fragmentation of tripalmitin chain

from triacylglycerides in complex lipid mixtures. The variation of the ion activation pulse length allows calculation
of the energy of activation by measuring the on-set of fragmentation shown in figure 2 where Ecomthresholdy fOr
tripalmitin by losing a palmitic acid molecule is 0.56+ 0.01eV. DFT modelling of the reaction mechanism is

presented and measured activation energy compared with the calculated results.

1. McAnoy, A. M. et al. J. Am. Soc. Mass Spectrom. 2005, 16, (9), 1498-1509.
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Student 11

THE APPLICATION OF NEGATIVE AND POSITIVE ION ELECTROSPRAY MASS
SPECTROMETRY TO IDENTIFY HOST-DEFENCE PEPTIDES FROM DIFFERENT
POPULATIONS OF THE AUSTRALIAN FROG LITORIA EWINGI.

Patrick Sherman and John H. Bowie
Department of Chemistry, The University of Adelaide, South Australia, 5005
and Michael. J. Tyler

School of Environmental and Earth Science, The University of Adelaide, South Australia, 5005

Profiling of the host defence peptides of frogs has enabled us to differentiate between different species of frogs,'
different populations of the same species of frog' and, more recently, to identify a hybrid animal formed from two
different species of Australian tree frog.> The tree frog Litoria ewingi is found in south eastern South Australia,
south western Victoria and Tasmania, and morphological considerations have suggested that there may be more than
one discrete population of this animal.® Peptide profiling of animals collected in the Adelaide Hills and from the
banks of the Murray river south of Adelaide confirm that the host-defence peptide profiles of these animals are
different. The application of positive and negative ion electrospray mass spectrometry to sequence these peptides

will be demonstrated.

1 T.L.Pukala, V.M.Maselli, J.H.Bowie, .F.Musgrave and M.J.Tyler, Nat. Prod. Rep. (Chemical Society,
London), 2006, 23, 368-393.
2 T.L.Pukala, T.Bertozzi, S.C.Donnellan, J.H.Bowie, K.H.Surinya-Johnson, Y.Liu, R.J.Jackway, J.R.Doyle,

L.E.Llewellyn and M.J.Tyler. FEBS J, 2006, 273, 3511-3519.

3 M.J.Tyler, personal observations.
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Student 12

STATISTICAL APPROACHES FOR DIFFERENTIAL EXPRESSION IN LC/GC-MS
DATA

Mark D. Robinson,"* and Terence P Speed'

Bioinformatics Division, Walter & Eliza Hall Institute of Medical Research, Parkville, Victoria, Australia 3050 and

Department of Medical Biology, University of Melbourne, Parkville, Victoria, Australia 3050

Proteomics and metabolomics studies using liquid or gas chromatography (LC/GC) coupled to a mass spectrometer
(MS) are now becoming mainstream approaches. Often the goal of such an analysis is difference detection: to
determine the peptides or metabolites that are significantly different between experimental conditions or classes of
patients, sometimes known as biomarker discovery. Our work focuses on unlabeled and gel-free experiments,
where there is replication.

There are now a myriad of methods and software available for processing LC/GC-MS data, which can be separated
into two categories: peak-based or signal-based approaches. Peak-based methods extract “features” from the raw
MS data and all operations (e.g. alignment, normalization) are performed on this discrete subset of the data, with the
hope that important aspects are not missed through the feature selection step. In contrast, signal-based methods
operate directly on the mass spectra, or some simple transformation of it (e.g. binned matrices of m/z by retention
time). Treating the data in this manner loses no information, and in fact, it may improve our ability to find true
differences.

Since many of the statistical methods developed for gene expression analysis can be applied to peak-based feature
tables, we focus on the determination of differences with signal-based processing. We investigate various statistical
approaches, such as peak finding on a matrix of t-statistics, or model-based methods to find differential peaks.

The methods are benchmarked using two datasets: a high-resolution designed spike-in experiment and a low-

resolution public dataset that has been previously analysed.
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Student 13

GRAPHITISED CARBON LC-MS ANALYSES OF OLIGOSACCHARIDES FROM
PROTEOGLYCANS

Ruby P. Estrella', John M. Whitelock', Nicolle H. Packer” and Niclas G. Karlsson**

Graduate School of Biomedical Engineering, University of New South Wales, Sydney Australia
2 Proteome Systems Ltd, Sydney, Australia

® Centre for BioAnalytical Sciences, Chemistry Department, NUI Galway Ireland

Proteoglycans are distinguished by their possession of long unbranched saccharide polymers called
glycosaminoglycans (GAGs) and they are essential to maintaining joint cartilage tissue integrity and function. In
disease states such as osteoarthritis, damage to joint cartilage leads to modifications in GAG composition.
Therefore, it is imperative to elucidate GAG structural differences from biological samples in order to detect disease
initiation and progression. To confront this challenge, we have developed a novel approach using standard
glycoproteomic separation techniques and enzymatic digests of proteoglycans prior to analysing their GAG

structures with mass spectrometry.

Aggrecan from bovine articular cartilage which was electrophoresed in 1D AgPAGE gel, electroblotted on to PVDF
membrane or straight in solution was digested with Chondroitinase ABC to produce Chondroitin Sulfate (CS) repeat
region disaccharides, Adi-COS, Adi-C6S and Adi-C4S. Digest products were separated by microfiltration and
reduced by NaBH, while the remaining hexassacharide linkage regions still attached to the protein core were
cleaved by reductive B-elimination. The resultant oligosaccharides were introduced to an electrospray LC-MS ion
trap mass spectrometer with an on-line graphitised carbon column. Western Blot analysis using the CS stub
antibodies 1B5, 3B3 and 2B6 on both the Chondroitinase ABC digested and undigested aggrecan samples were also

performed to correlate linkage region identity.

Our data demonstrates how graphitised carbon LC-MS provides unique resolution and highly sensitive identification
of the CS repeat region disaccharides and the predominant linkage region oligosaccharides conforming to the format
AUA-GalNAc-GlcA-Gal-Gal-Xylitol, where GalNAc can be unsulfated, 6-sulfated or 4 sulfated. Furthermore, we
verified the presence of each linkage region by showing reactivity with the respective CS stub antibodies on the
digested versions of aggrecan. Our glycomic strategy will be applied to examine glycosylation differences amongst
other proteoglycans such as lubricin from different sources to provide a better understanding of their structure and

potential role in osteoarthritis.
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Student 14

INTEGRATING GC/MS METABOLITE PROFILING OF LATEX FROM THE
NICKEL-HYPERACCUMULATING TREE SEBERTIA ACUMINATA WITH LC/MS TO
TARGET THE IDENTIFICATION OF NEW NI*“COMPLEXES.

Damien L. Callahan', Ute Roessner®, Alan J.M. Baker’, Spas D. Kolev', Richard A.J. O’Hair'*

1. School of Chemistry, The University of Melbourne, Victoria, 3010, Australia. 2. Australian Centre for Plant
Functional Genomics, School of Botany, The University of Melbourne, Victoria, 3010, Australia. 3. School of
Botany, The University of Melbourne, Victoria, 3010, Australia 4. Bio21 Molecular Science and Biotechnology

Institute, The University of Melbourne, Victoria, Australia

Sebertia acuminata Pierre ex Baill. (Sapotaceae) is a rare rainforest tree endemic to New Caledonia. It belongs to a
diverse group of plants known as hyperaccumulators which store metal ions in their above-ground tissues at levels
which are toxic to other species. Nickel concentrations in the latex of S. acuminata have been found up to 26% dry
weight, the highest levels found in any organism [1]. The ligands which bind metal ions in hyperaccumulators have
not been well characterised. Previous studies of the S. acuminata latex have reported that between 37-99.4% of the
Ni is complexed by citric acid [2, 3].

The present work is a detailed phytochemical study of the latex of S. acuminata using LC-MS (Ion trap and
FT-MS) and metabolite profiling based on GC-MS. A new Ni*"-complex [Ni*".L,]" (L=3-methylether-2,4,5-
hydroxyhexane-1,6-dioic acid, below) was identified in the latex, the first time that this organic acid has been
isolated directly from biological material. More than 120 compounds were detected in the latex by GC-MS. The
gas chromatography revealed that while citric acid is present in the highest concentration a number of other organic
acids, subsequently found bound to Ni**, were also present in high relative concentrations. A list of metabolites
identified in the GC-MS of the latex was used to identify the following Ni**-complexes in the LC-MS profile: Ni*'-
citric  acid  [Ni(CeHgO7)(CsH,0,)], Ni*'-malic  acid  [Ni(C4H¢Os),(C4HsOs)]",  Ni*'-itaconic  acid
[Ni(CsHsO4)(CHsCN),]",  Ni*'-erythronic  acid  [Ni(C4HgOs)»(CsH,05)]",  Ni*'-galacturonic  acid
[Ni(CgH,007)2(CsHoO-)]", Ni*'-tartaric acid [Ni(C4HsOg)]", Ni*"-aconitic acid [Ni(C¢HgOg)2(CeHsO6)]" and Ni*'-
saccharic acid [Ni(C¢H,oOs)(C¢HoOs)]". The results are consistent with a number of organic acids having a potential

role in the storage of Ni*" ions within S. acuminata.

~
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1. Jaffre T, Brooks RR, Lee J, Reeves RD (1976) Science (Washington, DC, United States) 193:579-580
2. Sagner S, Kneer R, Wanner G, Cosson JP, Deus-Neumann B, Zenk MH (1998) Phytochemistry 47:339-347
3. Schaumléffel D, Ouerdane L, Bouyssiere B, Lobinski R (2003) J Anal At Spectrom 18:120-127
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THE APPLICATION OF NEGATIVE AND POSITIVE ION ELECTROSPRAY MASS
SPECTROMETRY TO DETERMINE THE AMINO ACID SEQUENCES OF
NEUROPEPTIDES ISOLATED FROM AUSTRALIAN AMPHIBIANS.

Rebecca J. Jackway and John H. Bowie

Department of Chemistry, The University of Adelaide, South Australia, 5005

Most Australian amphibians contain at least one potent neuropeptide in their skin glandular secretions.! These
neuropeptides have various activities which deter attackers, both small and large. The most common neuropeptide
activities are (i) contraction of smooth muscle (at nanomolar concentrations), and/or (ii) lymphocyte proliferation,
including killer T cells (at micromolar concentrations). A selection of amphibian peptides has been chosen to
illustrate these features and activity data will be presented. Quite often, small peptides like these, e.g. caerulein and
tryptophyllin type peptides (see below for sequences) do not give positive ion electrospray spectra which provide
total sequencing data. In such cases we use positive and negative ion electrospray spray spectra together to provide

sequencing information. A selection of examples will be used to illustrate this problem.

Caerulein pGlu Gln Asp Tyr(SO;) Thr Gly Trp Met Asp Phe (NH,)
Tryptophyllin 1.3 pGlu Phe Pro Trp Leu (NH,)
1 T.L.Pukala. J.H.Bowie, V.M.Maselli, .F.Musgrave and M.J.Tyler, Nat. Prod. Rep. (Chemical Society,

London), 2006, 23, 368-394.
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ANALYSIS OF LENS MEMBRANE LIPIDS: A STUDY OF AGE RELATED LENS
DISORDERS USING
ESI-MS/MS

Jane M Deeley,' Todd W Mitchell,> Roger J W Truscott® and Stephen J Blanksby '

'Department of Chemistry and School of Health Sciences, University of Wollongong, Wollongong, Australia and
3Save Sight Institute, University of Sydney, Sydney, Australia

Presbyopia, the inability of the lens to focus on near objects, is the most common disorder affecting human vision.
This inability of the lens to accommodate is likely to be the result of an age-related increase in lens stiffness.' As the
protein concentration of the lens does not change over the human lifespan it is unlikely that alterations in proteins
can completely account for the almost 1000-fold increase in lens stiffness associated with age.' The lens consists of
concentric layers of slender, crescent-shaped fibre cells, effectively creating a tightly packed arrangement of cell
membranes. Consequently, the lipid composition of these fibre cell membranes may also play a role in the increase
in stiffness of the lens. “Shotgun lipidomics” is a technique used to identify and quantify phospholipids in a crude
lipid extract using electrospray ionisation tandem mass spectrometry.” This technique has previously been applied to
a variety of tissues such as skeletal muscle®, brain® and kidney”. This contemporary method has not previously been
applied to the analysis of lens phospholipids and may provide insight into the changes that occur in the lens with age
and disease. Cholesterol is also an important component of cell membranes and has a strong influence upon their
physical properties. Accordingly, we have developed a Direct Insertion EI-MS method for the rapid analysis of free
cholesterol from crude lipid extracts. Human lenses (ages 13-86) were sectioned into nuclear and cortical regions
and homogenised. The homogenates were then spiked with internal standards, the lipids extracted and examined
directly. A Waters (Micromass) Quattromicro™ triple quadrupole mass spectrometer was used for phospholipid
profiling of lens lipid extracts with precursor ion and neutral loss scan modes used for identification and
quantification of lens phospholipids. Preliminary work on human lenses shows a decrease in phosphatidylcholine
and an increase in completely saturated dihydrosphingomyelins with age. The cholesterol concentration in lenses
over 60 years of age was also observed to be greater than twice that of young lenses (~20 years of age). These
changes in lens lipids with age alter the biophysical properties of the fibre cell membranes with possible

consequences for nutrient transport and transmembrane protein structure.

1. Heys, K. R.; Cram, S. L.; Truscott, R. J. W., Massive increase in the stiffness of the human lens nucleus with age: the basis for
presbyopia. Molecular Vision 2004, 10, 956-963.

2. Han, X.; Gross Richard, W., Global analyses of cellular lipidomes directly from crude extracts of biological samples by ESI mass
spectrometry: a bridge to lipidomics. Journal of lipid research 2003, 44, (6), 1071-9.

3. Mitchell, T. D.; Turner, N.; Hulbert, A. J.; Else, P. L.; Hawley, J. A.; Lee, J. S.; Bruce, C. R.; Blanksby, S. J., Exercise alters the
profile of phospholipid molecular species in rat skeletal muscle. Journal of Applied Physiology 2004, 97, 1823-1829.

4. Hicks, A. M.; DeLong, C. J.; Thomas, M. J.; Samuel, M.; Cui, Z., Unique molecular signatures of glycerophospholipid species in
different rat tissues analyzed by tandem mass spectrometry. Biochimica et Biophysica Acta, Molecular and Cell Biology of Lipids 2006, 1761,
(9), 1022-1029.
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OZONOLYSIS OF PHOSPHOLIPID DOUBLE BONDS: A COMPARISON BETWEEN
IN-SOURCE AND IN VACUO OZONOLYSIS

Michael C. Thomas,' Todd W. Mitchell,” Stephen J. Blanksby'

'Department of Chemistry, University of Wollongong, Australia and ?School of Health Sciences, University of

Wollongong, Australia

Phospholipids are the main structural component of biological membranes and play a major role in many
biochemical pathways. For these reasons there is a need for rapid characterization of phospholipids within lipid
extracts. Electrospray ionization tandem mass spectrometry (ESI-MS/MS) can provide a near complete
characterization of the molecular structure of phospholipids in a complex mixture [1]. Unfortunately, current ESI-
MS/MS methods cannot distinguish isomeric phospholipids that differ only in the position of double bonds [2]. We
have previously developed an on-line method that allows for unambiguous assignment of double bond position
within phospholipid molecular species [3]. This is achieved by performing ozonolysis in the source of a standard
ESI mass spectrometer which results in the formation of two chemically induced fragment ions indicative of double
bond position: we have dubbed this technique OzESI. While this has proved to be a powerful method for the
characterization of pure compounds and simple mixtures, the interpretation of OzESI spectra obtained from complex
mixtures is either difficult or impossible. This problem may be overcome by a tandem mass spectrometric approach

whereby mass selected ions are allowed to undergo chemically induced fragmentation.

In our laboratory, ozonolysis of unsaturated phospholipid ions has been observed in the ion trap of a modified LTQ
mass spectrometer. Differences are noted between spectra acquired under these conditions (i.e., in vacuo) and
analogous spectra obtained by OzESI, notably, ions arising from reactions with solvent molecules in the source are
not formed in the ion trap. Interestingly, in the latter experiment, ions with masses corresponding to reactive
intermediates implicated in alkene ozonolysis have been observed. This tandem mass spectrometric approach may
allow complete, on-line structural characterization of lipids, even in complex mixtures and has the potential to be

integrated into ‘shotgun lipdomic’ analyses.

References

[1] M. Pulfer, R.C. Murphy, Electrospray mass spectrometry of phospholipids, Mass Spectrom. Rev. 22 (2003) 332-
364.

[2] M. K. Moe, T. Anderssen, M.B. Strom, E. Jensen, Total structure characterization of unsaturated acidic
phospholipids provided by vicinal di-hydroxylation of fatty acid double bonds and negative electrospray ionization
mass spectrometry, J. Am. Soc. Mass Spectrom. 16 (2005) 46-59.

[3] M.C. Thomas, T.W. Mitchell, S.J. Blanksby, Ozonolysis of phospholipid double bonds during electrospray

ionization: a new tool for structure determination, J. Am. Chem. Soc. 128 (2006) 58-59.
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IDENTIFICATION OF HAEMOGLOBIN VARIANTS USING MASS SPECTROMETRY
BASED EXPERIMENTAL STRATEGIES

Asif Alam'?, Reinhard 1. Boysen®, Donald K. Bowden' and Milton T. W. Hearn®

'Anatomy and Cell Biology, Monash University, Melbourne, Australia

’ARC Special Research Centre for Green Chemistry, Monash University, Melbourne, Australia

In order to obtain meaningful mass spectrometric data for haemoglobin variants or their isoforms, it is essential that
the information linkage is maintained during the entire analytical procedure for a particular haemoglobin variant
with the associated structural changes due to the specific sequence variation or post-translational modification. We
present novel mass spectrometry based experimental strategies that overcome these obstacles, with the methodology
consisting of an on-target proteolysis after either “separation free” sample preparation or after capillary liquid
chromatographic separation of intact haemoglobins and micro-fraction collection, spotting and subsequent MALDI
TOF MS analysis. Experimental workflows are presented with examples from procedures developed to characterise
haemoglobin variants from human EDTA-treated whole blood via rapid (< 3 min) mass spectrometry-compatible
surfactant-aided on-target enzymatic proteolytic digestions and subsequent MALDI TOF MS analyses. These
methods allow minimal sample volumes to be used (less than 1 micro litre) whilst maintaining the capacity to
rapidly identify haemoglobin variants. These new techniques are expected to significantly contribute to fast and
efficient biomedical diagnostic method developments in which protein variant identification forms a crucial

component for disease identification.
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ANTIMICROBIAL ACTIVITY OF CHLORINATED AMINO ACIDS AND PEPTIDES
Melanie Coker !

'Christchurch School of Medicine and Health Sciences, University of Otago

When neutrophils phagocytose bacteria they generate the cytotoxic agent hypochlorous acid (HOCI). The specific
role HOCI plays in bacterial killing is unclear. In the phagosome HOCI should react primarily with neutrophil
proteins to form protein chloramines. This reaction may prevent HOCI from killing the ingested bacteria.
Alternatively, chloramines on proteins may have bactericidal activity because they will retain some of the oxidizing
potential of HOCI. Therefore, we investigated the ability of monochloramines and dichloramines of small peptides
to kill bacteria. At 10 nmoles, monochloramines were unable to kill 10° S. aureus. The majority of the
dichloramines were cytotoxic with LDses of approximately 2.5 nmoles, but they lost activity with time.
Dichloramines that did not have an amino acid substituent, such as taurine dichloramine and glycine dichloramine,
were not bactericidal up to 10 nmoles per 10°S. aureus. Dichloramines were much more unstable than their related
monochloramines. Stability was related to the amino acid substituent. Monochloramines broke down to yield non-
toxic aldehydes. Decomposition of dichloramines occurred via multiple, competing pathways forming non-toxic N-
chloroiminopeptides and other unidentified products. Volatile ammonia (NH;), ammonium monochloramine
(NH,Cl) and ammonium dichloramine (NHCl,) were detected in the headspace using selected ion flow tube mass
spectrometry. Chlorinated ammonia was cytotoxic with LDsgs in the order of NHCI, (0.08 £ 0.02 nmoles) <HOCI
(0.14 £ 0.04 nmoles)<NH,Cl (0.37 £ 0.14 nmoles). The other products were not bactericidal. We propose that
HOCI will react with amine groups within neutrophil phagosomes to form unstable dichloramines. These will then

liberate cytotoxic NH,Cl and NHCl,, which will contribute to neutrophil oxidative killing of bacteria.
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PHOTOYELLOWING OF STILBENE-BASED FLUORESCENT WHITENING
AGENTS

Jolon Dyer and Charisa Cornellison
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Wool and wool fabrics have a propensity to yellow under exposure to the ultraviolet component of sunlight. This
effect is accelerated when the wool is wet, such as when a wool garment is washed and hung out to dry. The
application of fluorescent whitening agents (FWAs), which absorb UVA radiation and re-emit blue or violet light as
fluorescence, produce an initially whiter garment, but also significantly exacerbate the yellowing process. In order to
develop effective treatments against wool photoyellowing, it is imperative to first understand the photoyellowing
process. In particular, the role and relative contribution of FWA photoproducts to chromophore formation and
accelerated photoyellowing has led to considerable debate. In this study we were successfully able to utilise mass
spectrometric techniques to both characterise and relatively quantify photoproducts formed in the irradiation of
aqueous solutions of the stilbene-based FWA 4,4'-bis(2-sulfostyryl)biphenyl, including yellow photoproducts
formed when the irradiation was performed in an oxidising solution. In addition, photopathways leading to

chromophore formation were elucidated, offering insight into potential photoprotection strategies for wool apparel

Funding for this project was provided by Australian woolgrowers and the Australian Government through

Australian Wool Innovation Limited (AWT).
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RADICAL SCAVENGING BY OLIVE OIL - A NEW ASSAY USING SIFT-MS

Brett M. Davis, Senti T. Senthilmohan, Murray J. McEwan

Introduction

The Selected Ion Flow Tube Mass Spectrometry Total Oxyradical Scavenging Capacity (SIFT-MS-TOSC) assay is
a competitive assay which uses a radical species to attack a molecular probe (KMBA, Figure 1), which releases
ethene gas when subjected to radical attack. An entire sample may be added to the assay solution (either an aqueous
sample or an emulsified lipid), eliminating the need for extraction of certain components. Any antioxidants present
scavenge the radicals, providing protection for the KMBA and causing a slower release of ethene. Two radical
species were investigated thoroughly in this study: the peroxyl radical (formed from AAPH, Figure 1) and the
hydroxyl radical (formed through Fenton reaction of ascorbic acid with Fe*"). SIFT-MS is ideal for the analysis of

ethene in this assay, as it quantifies compounds in whole air mixtures in real-time.
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Fig. 1, The structures of 2,2’-azobis(2-amidinopropane)hydrochloride (AAPH) and a-keto-y-methylthiobutanoic
acid (KMBA).

Standardising the SIFT-MS-TOSC assay

The response of inhibition to antioxidant concentration in the SIFT-MS-TOSC assay is non-linear. To properly
characterise the response, a number of olive oils were analysed to obtain a reference function which could be used
for all olive oils. This reference function allows the calculation of the ICsy (the concentration which gives 50%
inhibition of radical attack) value using any other inhibition at a known concentration. A single concentration is now
used for all olive oils, standardising the assay preparation. The reduction in necessary information permits the
simultaneous analysis of several oils where only one was previously possible. The value of the reference function is

demonstrated by analysis of several plant products which have very different ICs, values.
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INTERACTION OF THE SUBUNITS OF BETA-CRYSTALLIN
BY RADICAL PROBE MASS SPECTROMETRY (RP-MS)

Kevin M Downard,' Héléne Diemer,” Cedric Atmanene” and Alain Van Dorsselaer’

! school of Molecular & Microbial Biosciences, University of Sydney, Australia

and *Departement des Sciences Analytiques, Université of Louis Pasteur, Strasbourg, France

In the lens of the eye in animals, populations of oligomeric and monomeric crystallin proteins are packed together
forming concentration gradients of importance to the optical characteristics of the eye and vision. Beta-crystallins
are the most complex lens proteins in terms of the many ways in which subunits of the proteins combine and
interact. Two basic subunits beta B2 and B3 have been shown to self-associate and associate with one another to
form homo and heterodimers (see figure). Although the latter has been crystallised [1], there is as yet no crystal
structure obtained for the dimer. It has been reported, however, that the structure of the beta-crystallin dimer is

stabilized through interactions between the N-terminal "arms" of the subunits.
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We report here the application of RP-MS, pioneered in the late 1990s [2-4], to study the interaction of the beta B2

!
~(®

..

and B3 subunits. The approach involves the limited oxidation of the complex through the application of an electrical
discharge and measuring the level of oxidation across segments of both subunits by LC-MS. A combination of ESI-
TOF, ESI-QTOF, MALDI-TOF/TOF mass spectrometry data will be presented in describing the results [5]. The
significance of this data in understanding the interaction of the subunits the context of protecting the eye from

cataractogenesis will be discussed.

References:

[1] Slingsby C, Bateman OA (1994) Exp. Eye Res. 58: 761-764.

[2] Maleknia SD, Chance MR, Downard KM (1999) Rapid Comm. Mass Spectrom., 13: 2352.

[3] Maleknia SD, Downard KM (2001) Mass Spectrom. Rev., 20: 388-401.
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ANTIGENICITY OF H3N2 SUBTYPES OF THE INFLUENZA VIRUS BY MASS
SPECTROMETRY

Bethny Morrissey, Margaret Streamer and Kevin M Downard

School of Molecular & Microbial Biosciences, University of Sydney, Australia

The most common strain of the influenza virus identified within infected individuals for the latest flu season in
Australia, Europe and the U.S.A was of the H3N2 subtype. Characterising the structure and antigenicity of this and
other subtypes is central to a global surveillance strategy to design and prepare effective vaccines against the virus.
We first reported in 1999 [1] on the use of mass spectrometry to survey both the structure and antigenicity of the
virus from a single pair of mass spectra recorded for digested whole virus before and after treatment with a
monoclonal antibody to a target antigen. We have subsequently advanced the approach to gel-resolved antigens [2]
to improve sequence coverage and as such the successful identification of determinants. We describe here the ability
of this proteomics method to characterise multiple determinants of the hemagglutinin H3 antigen across three

diverged strains of the H3N2 subtype in a single analysis [3].
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Figures: MALDI mass spectra of gel-recovered hemagglutinin after tryptic digestion of the Panama2007/99 type A
strain (top) without antibody, and (bottom) after 24 hours incubation with monoclonal antibody raised to a H3N2
serotype (left); Ribbon representation of the partial structure of the hemagglutinin H3 antigen of the Panama

2007/99 strain in which determinants identified (A-D) are shown in space-filled format (right).
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INVESTIGATIONS INTO THE DNA-BINDING PROPERTIES OF FURGAMYCIN-
RELATED ANTHRACYCLINE ANTIBIOTICS
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*Department of Biomedical Sciences, University of Sao Paulo, Sao Paulo, Brazil

Anthracycline antibiotics are the best characterized of a group of agents which interact with DNA through
intercalation and are widely used as anticancer drugs. However two principal factors limit the use of anthracycline
antibiotics in chemotherapy: the cumulative cardiotoxicity and certain tumors develop resistance to these agents. In
the last few years there has been increasing interest in different glycosylated forms of anthracyclines. The presence
of sugar chains on anthracyclines, length and composition is an essential element which determines the cytotoxicity,
the biological activity and the binding affinity of these compounds for double stranded DNA. No simple correlation
has been established between DNA-binding affinity of anthracyclines and their antitumour activity, however the
binding constant/affinity of the drug for the DNA is dependent upon the DNA base pair sequence and on the
presence and the number of charged amino groups. We have isolated and characterized the anthracycline compound
furgamycin from Streptomyces olindensis ICB20 (also known in the literature as cosmomycin D). Some preliminary
work has been done in our laboratory in order to assess the interaction of cosmomycin D with DNA: stoichiometry
of DNA/CosD complexes as well as some competitive binding experiments with daunomycin and doxorubicin. The
structures of these anthracyclines and furgamycin are shown in Figure 1 A, B and C, respectively. The preliminary
results from our lab have highlighted some interesting differences between CosD and other anthracyclines which
warrant further investigation, especially since they may lead to beneficial effects on biological activity. The relative
stabilities of the different complexes were assessed by tandem mass spectrometry (MS-MS) experiments using a
Waters Q-ToF Ultima ESI mass spectrometer, and revealed interesting differences in the stabilities of complexes

with the same stoichiometry but different overall charge.
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Figure 1: Anthracycline antibiotics A: Daunomycin (or Daunorubicin);

B: Doxorubicin (or Adriamycin) and C: Furgamycin (Cosmomycin D)
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THE APPLICATION OF ION TRAP MS IN METABOLOMICS; DETERMINING THE
METABOLIC OUTCOMES OF GENE KNOCK-OUTS

Albert Koulman, Karl Fraser, Mingshu Cao, Linda Johnson, Richard Johnson, Geoff A. Lane, Susanne Rasmussen
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Targeted disruption of genes with an unknown function is a commonly applied strategy in functional genomics.
However, the method is highly dependent on the ability to detect differences in the resulting phenotype. When the
disrupted genes are involved in metabolism, the resulting phenotype is often highly similar to the wild type.
Depending on the bioinformatics data, either an unbiased metabolic profiling or targeted methodology is then
necessary to determine the role of the gene. We have applied both strategies to metabolically profile Epichlog

festucae endophytes containing a targeted gene replacement of specific genes of interest of unknown function.

When no hypothetical function was known we applied a direct infusion ion trap mass spectrometry (DIMS) method
for unbiased metabolic profiling. The principle of the method is based on the idea that the fragmentation of each ion
in the mass spectrum delivers highly discriminative information about the chemistry of the metabolites present. To
obtain this information crude solvent extracts were infused into the mass spectrometer. Each experiment was run for
6 minutes during which time the mass spectrometer collected a full mass spectrum of the extract together with
spectra from a series of collision-induced dissociation reactions. Within a 6-minute run this process yielded around
250 MS? spectra, of which around 60 % yielded a MS® spectrum, depending on the concentration of the metabolites.
The sequence of one specific gene of interest showed homology to siderophore producing non-ribosomal peptide

synthetase genes of other fungi. We therefore adapted a LCMS method for siderophores' for a linear ion trap MS.

Both unbiased and targeted methods have proved to be successful. The DIMS method was extremely sensitive in
determining metabolomic differences between samples in a number of experiments. The collected fragmentation
patterns facilitate rapid identification of the ions of interest to at least the chemical class level. On the basis of the
multivariate statistics the differences could be pinpointed to the levels of specific ions, which could be identified by
their MS” and MS? spectra. The high density of chemical information obtained with this method makes it extremely
useful in metabolomics studies. The targeted LCMS method was developed using the known siderophore
ferrochrome. We were able to detect the presence and absence of two metabolites in respectively the wild type
strain and gene knock out E. festucae strains. Based on the fragmentation data we could classify these compounds as
hydroxymate siderophores, either bound or free of iron. Currently we are working on the complete structure

elucidation of this siderophore.
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CRAM ALGORITHM FOR HIGH RESOLUTION ESI FT-MS ANALYSIS OF
BIOPOLYMERS
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Electrospray ionisation (ESI) in combination with Fourier transform mass spectrometry (FT-MS) is routinely
applied for accurate mass determination of biopolymers. The high mass resolution capability of ion cyclotron
resonance (ICR) mass spectrometers resolves multiply charged ions according to their isotopic composition. In
order to obtain a mass accuracy in the part-per-million (ppm) range, both the accurate determination of the ion
charge (z) and the correct assignment of an ion’s isotopic composition are required. We have developed the charge
ratio analysis method (CRAM) for high resolution ESI FT-MS analysis of biopolymers [1, 2]. The unique feature of
the CRAM in processing the FT-MS data is that the charge states of ions are identified from analysis of the ratios of
m/z values of isotopic peaks of different multiply charged ions. The CRAM process also correlates the isotopic
peaks of different multiply charged ions that share the same isotopic compositions.

The CRAM algorithm has been implemented using the perl programming language for flexibility, in combination
with unix command line utilities for efficient sorting and stream editing. The program accepts as input a comma
separated file containing the m/z and peak intensities. The program approaches the analysis by first populating the
space of all possible solutions and to then efficiently identify physically realistic solutions within that space. The
solution space is four-dimensional since each pair of spectral peaks (i and j) is combined with candidate charge
values (k and 1). CRAM analysis dictates that the value for Ai/j-k/l will be zero when the charges for i and j are
assigned the correct values k and 1. The peak sets are correlated by additional adjacency conditions and displayed in
increasing Ai/j-k/1 values. Here we present the CRAM algorithm for processing of high resolution ESI FT-MS data
of several proteins as well as protein mixtures.

References:

1. Maleknia SD, Downard KM (2005) Charge ratio analysis method: approach for the deconvolution of electrospary
mass spectra. Anal. Chem. 77, 111 — 119.
2. Maleknia SD, Downard KM (2005) Charge ratio analysis method to interpret high resolution electrospray Fourier

transform ion cyclotron resonance mass spectra. Int. J. Mass Spectrom. 246, 1 - 9.

62



Poster T10

ANALYSIS OF THE DIFFERENCES IN MITOCHONDRIAL PROTEIN EXPRESSION
IN RAT PANCREATIC INSULINOMA CELLS CULTURED IN HIGH OR LOW
GLUCOSE USING ISOBARIC MASS TAGGING

Martin J Middledich,"* Tony A Hickey,' and Joshua Bradley'
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Pancreatic beta cell secretion of insulin granules is dependent on cytosolic ATP/ADP ratios, which in turn are
dependent on glucose concentration and oxidation by mitochondria. In diabetes mellitus, glucose levels are
significantly elevated resulting in an increase in free radical production and impaired mitochondrial function. To
investigate the effects of high glucose on mitochondrial protein expression we compared the protein profile of
mitochondria isolated from rat insulinoma cells cultured under normoglycaemic and hyperglycaemic conditions. A
multidimensional chromatography approach was used, which incorporated ITRAQ isobaric mass tags to generate
relative quantitation data for each protein identified. At the 95% confidence level, a total of 228 non-redundant
proteins were identified, of which 36 were up-regulated and 35 down-regulated under hyperglycaemic conditions. A
number of proteins from granules were also detected, indicating a close association with the mitochondria. Most of
the heat shock proteins identified were found to be up-regulated, along with both insulins 1 and 2 as expected.
Additionally, a comparison was made of two different software platforms for the data analysis, namely ProQuant

and ProteinPilot, both from Applied Biosystems.
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ACCELERATED DEREPLICATION OF IANTHELLA SP. USING ESI FTICR MASS
SPECTROMETRY TECHNIQUES

Cherie A Motti and Richard H Willis

Australian Institute of Marine Science, Townsville, Australia.

The Australian Institute of Marine Science (AIMS) is situated directly on the coast in the northern region of the
Great Barrier Reef, and has an extensive biodiversity collection. The collection, including both macro- and micro-

organisms, contains samples from tropical to polar zones, and is constantly increasing in size and diversity.

The Natural Products Research effort at AIMS is multidisciplinary. We have expertise and facilities to enable all
aspects of sample collection, sample curation, micro-organism isolation and cultivation, as well as associated
molecular biology, biological screening, chemical dereplication, chemical isolation and structure identification of
bioactive metabolites to be undertaken on a routine basis. AIMS has an impressive suite of instrumentation housed

in the Biomolecular Analysis Facility (BAF) to enable fast and efficient analysis of bioactive metabolites.

Described here is the application of electrospray ionization fourier transform ion cyclotron resonance mass
spectrometry (ESI FTICR MS) for the accelerated dereplication of 21 extracts of lanthella spp., a genus whose
chemistry is well documented. Also presented are the advantages and disadvantages of using this methodology as
part of a dereplication strategy. The advantages include overall efficiency, time constraints, sample concentration,
minimal work up of extract, type of information obtained (MS, MS/MS) and quality of data (exact mass
maeasurement) on an analytical scale. The disadvantages are that the detection is not optimal for all classes of
molecules (ESI-MS), limited type of information and cost. Further isolation using LC-MS was undertaken and two

compounds isolated.
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HEADS OR TAILS? WHAT IS THE IMPORTANT LINK BETWEEN MEMBRANE
PHOSPHOLIPIDS, BODY MASS AND METABOLISM?

Jessica R. Nealon,'” Stephen J. Blanksby,” Paul L. Else'* and Todd W. Mitchell'

"Metabolic Research Centre, ?School of Health Sciences and *Department of Chemistry

University of Wollongong, 2522, Australia

Membrane fatty acid composition has been implicated as an important factor in mass-specific variations in basal
metabolic rate. Specifically, larger animals with a lower metabolic rate have phospholipids containing a higher level
of 18:1 n-9 and 18:2 n-6, and a lower level of 22:6 n-3 than do smaller more metabolically-active animals. This
difference has been commonly observed in most tissues (including kidney), yet to a lesser extent in the brain. The
distribution of the different fatty acids among the membrane phospholipid classes and molecular variation with body
mass has, however, been hitherto undetermined. The aim of the current study was to examine this relationship at a
molecular level in both the kidney and brain to gain further insight into its regulation. Accordingly, the kidney and
brain of mice, sheep and cattle were excised, lipids extracted and phospholipids analysed by electrospray ionisation
mass spectrometry. Subsequently, the identity and quantification of all 18:1-, 18:2- and 22:6-containing
phospholipids in the respective tissues was accomplished for the first time. The greatest variations were observed in
phosphocholine and phosphoethanolamine molecules, i.e., increases in PC16:0/18:1 (p < 0.001), PC16:0/18:2 (p <
0.01) and PE18:1/18:2 (p < 0.001), and a concomitant decrease in PC16:0/22:6 (p < 0.001) in the cow compared to
the mouse kidney. In the brain, no variation was observed in 22:6 n-3- phospholipids, although PC16:0/18:1 (p <
0.001) demonstrated similar differences to the kidney. These phospholipids that characterise body mass variations in
mammals are synthesised de novo. This suggests that the body mass-associated differences in membrane fatty acid

composition are regulated through phospholipid synthesis rather than remodelling.
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CHARACTERISATION OF INTACT PROTEINS AND ANTIBODIES BY LC-AND
CZE-ESI-TOF MS

Matthias Pelzing', Christian Neusuess”

! Bruker Daltonics, Melbourne, Australia and ? University of Applied Sciences, Aalen, Germany.

Fast and information-rich Glycoprotein characterization by ESI-TOF MS after appropriate separation by LC or CZE
is presented.

An increasing number of drugs are based on recombinant proteins. Particularly antibodies are expected to be of
significant importance in future biopharmaceutical developments. However, there is a lack of fast methods, which
are appropriate for both quality control and for development support of these complex molecules. This is primarily
due to the often observed microheterogeneity of posttranslational modified proteins. Especially glycosylation often
leads to a broad range of isoforms. These complexities in addition to the observed charge envelope in ESI MS
prevent often a direct analysis with mass spectrometry. Thus, separation is required, though difficult to achieve due
to variable properties of proteins. An orthogonal-accelerated ESI-TOF MS at a resolution of 15000 is used for
obtaining spectra of different glycoproteins as well as intact antibodies of various sources, applied both intact and
reduced. Separation is achieved in various matters: an LC-based approach using a C8 column at 60°C has been
developed in order to obtain clear spectra for intact antibodies as well as for the separation of light and heavy chain
after reduction. A CZE approach using acetic acid as background electrolyte and a new dynamic polyacrylamide-
based coating has been applied to separate glycoforms of proteins like Ribonuclease B, fetuin, alpha-acid
lycoprotein or erythropoietin. Furthermore, a fast CZE-MS method for the characterization of non-derivatized
glycans has been developed to support the protein data. Based on the separation and efficient online desalting clear
spectra for these intact proteins could be obtained. The mass accuracy was determined for the charge-deconvoluted
spectra: accuracy for the isotopically resolved small proteins (= 15-17kDa) is better than 5 ppm. For non-
isotopically resolved mass spectra a reproducibility of better than 1 Da was achieved. Even intact antibodies (140-
150kDa) could be characterized with a reproducibility of a few Dalton allowing the determination of glycosylated
isoforms. The LC separation enabled both the sensitive characterization of intact antibodies. Furthermore, it is easily
possible to separate light and heavy chain and obtain their accurate mass. The CZE-MS approach allows the
separation of glycoforms, differing in its sialic acid content. Moreover, even small mass/size changes without
introducing a charge (as repeats of hexose-N-acetylhexosamines) could be separated applying a new dynamic
coating material.

Based on the carbohydrate information on the glycan level an integral carbohydrate composition for each intact
glycoform can be assigned with high confidence. Thus, the CZE-ESI-MS analysis of both intact glycoproteins and
released glycans is an excellent method, for the development of therapeutically improved glycoproteins like
erythropoietin. This approach or similarly the LC-ESI TOF MS method enables a fast and information-rich quality

control of heterogenic intact proteins.
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METABOLITE STRUCTURAL ELUCIDATION USING A REVERSE ENERGY RAMP
AND COLLISION ENERGY GRADIENT ON A TRIPLE QUADRUPOLE MASS
SPECTROMETER

Mark A. Szewc, Kevin J. McHale

Thermo Electron Corporation, 265 Davidson Ave., Somerset, NJ 08873, USA.

The triple quadrupole mass spectrometer is the most widely used instrument for LC/MS/MS worldwide. Although
triple quadrupoles are known mainly for their highly sensitive quantitative capabilities in complex matrices, the
qualitative information these instruments provide can be extremely valuable. The problems that are historically
associated with the qualitative data from triple quadrupole mass spectrometers have been a deficient amount of
intense low molecular ions in a product ion spectrum, and the lack of dynamic collision energy normalizing for
mass. The addition of intense low molecular ions could help in structure elucidation, in particular for impurities and
metabolite identification. Adding a “normalized” collision energy would allow for most compounds to have a
optimal fragmentation spectrum in one analytical LC/MS acquisition. Recently triple quadrupole mass
spectrometers have added a Reverse Energy Ramp (RER) and Collision Energy Gradient (CEG) to solve the
aforementioned issues. Briefly, RER is a collision energy ramp during a product ion scan in which the voltage
applied to the 2™ quadrupole (i.e., collision cell) is varied linearly from a high value to a low value during the
forward Q3 scan from low m/z to high m/z. Hence, RER aids in creating a richer product ion spectrum by applying
the highest collision energy to the parent mass (selected by Q1) while Q3 is passing the low m/z ions, while the high
mass fragment ions are generated at a lower collision energy. The CEG is a means of applying different collision
energy to the parent ion depending on its m/z. Therefore, CEG yields a “normalized” collision energy for all
potential parent masses during an LC/MS/MS acquisition, allowing a more optimized collision energy for each
parent ion to yield quality MS” spectra. Here we investigate the advantages of RER and CEG compared to fixed
collision energy CID methods on the triple quadrupole instrument using the TSQ Quantum Ultra for metabolite
identification and structural elucidation of several well characterized compounds. Each compound studied was
incubated at 20 uM for 60 minutes in rat liver microsomes. After termination of the reaction with the addition of
two volumes of acetonitrile, the supernatant was analyzed by high pressure liquid chromatography (HPLC) in
combination with tandem mass spectrometry. The presented data will demonstrate the utility of both RER and CEG

in obtaining a richer fragmentation pattern that will aid with metabolite identification and structure elucidation.
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NON-COVALENT INTERACTIONS BETWEEN METALLOINTERCALATORS AND
BOTH DUPLEX AND QUADRUPLEX DNA

Jihan Talib, Stephen F Ralph, and Jennifer L Beck

Department of Chemistry, University of Wollongong, New South Wales, Australia

Over the past two decades there has been sustained interest in understanding the binding interactions of
metallointercalators with B-form DNA, as well as developing novel metallointercalators for applications including
selective DNA structure probes and anticancer drugs. Most such studies have focused on ruthenium(Il)
metallointercalators owing to their unique set of physical properties. Previous work from our laboratory showed that
Electrospray Ionisation Mass Spectrometry (ESI-MS) provides considerable information about the binding of the
ruthenium(IT) metallointercalators [Ru(phen),(L)]*" (L = phen, dpq, dpqC, dppz) to B-form DNA, including the

number, relative amounts and stoichiometry of individual metal/ DNA complexes present in mixtures.'

Currently we are exploring the binding of the corresponding nickel(I) metallointercalators [Ni(phen),(L)]*" (L =
phen, dpq, dpqC, dppz) towards both quadruplex DNA and the same duplex DNA sequence used previously:
d(CCTCATGGCCATGACC/GGTCATGGCCATGAGG). These systems are being examined using ESI-MS as
well as other analytical techniques including isothermal titration calorimetry, absorption spectroscopy and circular

dichroism spectrophotometry, in order to determine the validity of information obtained by the former method.

ESI-MS studies comparing the binding interactions of [Ru(phen),(L)]*" and [Ni(phen),(L)]*" towards quadruplex
DNA, showed that [Ni(phen),(L)]*" complexes have a relatively weaker binding affinity towards quadruplex DNA
compared to the [Ru(phen),(L)]*" complexes. MS/MS experiments of the metal-quadruplex complexes were carried
out in order to investigate and compare the relative stability of these metal complexes with quadruplex DNA.
Fragmentation of the [Ni(phen),(L)]*" complexes was observed upon binding to quadruplex DNA. This paper will

present the results of these investigations.
[1] Urathamakul, T.; Beck, J. L.; Sheil, M. M.; Aldrich-Wright, J. R. and Ralph, S. F. Mass spectrometric

investigation of non-covalent interactions between ruthenium complexes and DNA, Dalton Trans. (2004)

2683-2690.
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IDENTIFICATION AND QUANTIFICATION OF GLUCOSINOLATES IN PLANT
MATERIAL BY ESI (-) VE ION LC-ION TRAP MASS SPECTROMETRY-A NOVEL
FRAGMENTATION

Craige Trenerry', Simone Rochfort', Michael Imsic?, Rod Jones®, Bruce Tomkins® and Joe Panozzo®

1 PIRVic DPI-Werribee Centre, Victoria, Australia,? PIRVic DPI-Knoxfield Centre, Victoria, Australia and *PIRVic

DPI-Horsham Centre, Victoria, Australia

Glucosinolates, a class of phytochemical found in the Brassica and Cruciferae plant families, have a diverse range of
properties. For example, glucoraphanin, which is present in broccoli, breaks down to produce sulforaphane which
exhibits anti-cancer properties, and sinigrin breaks down to produce the characteristic taste in mustard seed. Other
glucosinolates, eg progoitrin, are toxic when ingested in high levels. Therefore it is important to be able to identify
and accurately measure the levels of these compounds in plant products. Methodologies used to determine the
glucosinolate content of plants and seeds include measuring the glucosinolates’ enzyme breakdown products and the
desulphated glucosinolates and intact glucosinolates by LC-UV detection. However, these methods are either non-
specific or time consuming. LC-mass spectrometry offers the advantages speed, simplicity, sensitivity and accuracy
for the analysis of bioactive compounds in complex matrices. Plant and seed extracts containing a number of
commonly occurring glucosinolates were assayed by ESI (-) ve ion LC-ion trap ms. All glucosinolates gave a strong
molecular ion and ms** fragmentation of this ion produced a common ion at m/z 259, irrespective of the parent
compound. These two ions can then be used to screen for and quantify the levels of the glucosinolates present in
sample extracts. Examples will be given for the identification and determination of glucoraphanin in broccoli florets

and sinigrin in mustard seeds.
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THE SWEET PROMISE OF GLYCOMIC ANALYSES

Carlito B. Lebrilla

Department of Chemistry

University of California, Davis

The analyses of short carbohydrate chains known as oligosaccharides are significantly more difficult than proteins.
Monosaccharide residues have numerous stereoisomers, numerous linkage arrangements, and potential for
branching, which significantly complicate the analyses. The lack of analytical tools has severely hindered the
progress in the area. However, oligosaccharides are key in a host of cell-cell processes including recognition,
fertilization, infection, division, and cancer metathesis. The biosynthesis of oligosaccharides are highly sensitive to
the biochemical environment. Glycoproteins are aberrantly glycosylated in many disease states. Glycans may

therefore provide a more sensitive marker for diseases than proteins.

Glycans are oligosaccharide chains attached to proteins or lipids. Glycomic analysis is the examination of all
glycans released from a specific biological source. What has hindered glycomic research in the past was the lack of
analytical tools to deal with the diversity and the complex structures. The central theme of our research is to
understand and characterize oligosaccharide diversity with mass spectrometry as the central tool of analysis. In this
lecture, new mass spectrometry and separation tools for the emerging field of glycomics research will be discussed.
These tools include ultrahigh resolution and mass accuracy mass spectrometry (MS), infrared multiphoton
dissociation for tandem MS, microchip nanoflow liquid chromatography, and specific enzymes and glycosidases for
structural elucidation. Mass spectrometry provides both high sensitivity and speed. It can also provide structural
information. The application of these tools to the the glycomic analysis of serum for cancer markers will be
discussed as well as specific biomarkers for ovarian, breast, and prostate cancer. The analysis of free

oligosaccharides and glycans in mammalian milk and their roles as prebiotics will also be descrived.
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ANALYSIS OF ACE INHIBITORS IN CLINICAL SAMPLES — THE STRENGTHS OF
ESI-LC-MS/MS AS A TROUBLESHOOTING TOOL

Andrew D de Jager, Linda A. Wright and Debra M. Siebert

Q-Pharm Pty Limited, 300C Herston Road, Herston, QLD 4029, Australia.

Acetyl Choline Esterase (ACE) inhibitors are used in the treatment of hypertension and congestive heart failure.
Drugs of this class are typically hydrolised to more active di-acid forms in vivo, as well as other less significant
metabolites. Analysis of a range of ACE inhibitors has revealed shortcomings in existing ‘pril” analytical literature.
Surprisingly high levels of acyl-glucuronide conjugated forms of drug and respective di-acids have been identified
in clinical samples. Labile glucuronide conjugates have been shown to readily revert back to the parent compound
both during sample preparation and in the mass-spectrometer source (so-called CID), serving as a timely reminder

that chromatographic resolution remains an important parameter in high throughput LC-MS/MS.

PRIT -G1.T]
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Clinica{.l.;amples Calibrators./.ciuality controls

Differences observed between clinical samples and calibrators expose flaws in existing industry method validation
practices. While so-called batch quality control samples are intended to ‘vouch’ for the integrity of unknown
samples in an analytical run, they differ from real samples chiefly because they necessarily do not contain
metabolites of the drug under investigation.

Matrix stability studies (a mandatory component of bioanalytical method validation) are almost always performed
on samples prepared ex-vivo. There exists, in certain instances, the very real possibility that while quality controls
samples demonstrate acceptable stability, the same is simply not true for real ‘patient’ samples, primarily owing to
the absence of metabolites. In recent times, industry heavyweights have begun to make noises regarding method
validity on so-called ‘clinically incurred’ samples.

Initially, a generic ‘pril’ assay method was developed which involved acidic derivatization. While the method
passed all industry validation requirements (performed on ex-vivo calibrators), analysis of data revealed that while
post-validation batches were comfortably meeting acceptance criteria, not all was well with the clinical samples.
Further investigation revealed that the co-presence of high levels of labile metabolites (barely touched upon in
analytical literature) was the culprit, requiring a complete rework of the analytical method.

For many clinical trial units, obtaining live samples for method validation presents a significant ethical problem. Q-
Pharm has developed an imperfect, yet sensible approach to collecting clinically incurred samples for assessing the
validity of assay methods when used on real samples.

The ‘pril’ journey represents a fascinating trouble-shooting exercise in which the humble triple-quad mass
spectrometer proved to be an invaluable tool in firstly identifying and solving this complex analytical problem.
Moreover, it is clear that in the ever-changing landscape of what regulators require for method validation, the

limitations of what ex-vivo calibrators do and do not ‘prove’ regarding real samples needs to be well understood.
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ANALYSIS OF PHEROMONAL LIGAND BINDING TO CARRIER PROTEINS USING
ION TRAP AND FT-ICR MASS SPECTROMETRY

David R Greenwood,' LEL (Bets) Rasmussen,2T Janine M Cooney,3 Dwayne D J ensen,3 Josef L21zar,4‘5 and Glenn D

Prestwich’

!School of Biological Sciences, University of Auckland, and The Horticulture and Food Research Institute of New
Zealand Ltd (HortResearch), Auckland, New Zealand; 20GI School of Science and Engineering, Oregon Health and
Sciences University, Beaverton, OR, USA; *HortResearch, Hamilton, New Zealand; “Columbia University, New
York, NY, USA; *University of Utah, Salt Lake City, UT, USA

The sex pheromone of the Asian elephant, Z-7-dodecen-1-yl acetate, is bound to serum albumin (a 68 kDa alpha
helical protein) in the blood of preovulatory females and is excreted in this sequestered form in urine. Male
elephants sample the alkaline urine deposits by mixing the urine with acidic trunk mucus thereby releasing volatile
pheromone in a pH-mediated fashion that transitions eventually to olfactory receptors in the vomeronasal organ. A
portion of this free pheromone is “mopped-up” by copious odorant binding protein (OBP, an 18 kDa beta-barrel
lipocalin) a major protein in the secreted mucus. Binding has been demonstrated to both proteins by passive
attachment using both a GC-based volatile odorant binding assay and on polyacrylamide gels using a radiolabeled
pheromone analogue and autoradiography. We have also used covalent attachment to binding proteins with a
photoaffinity analogue, Z7-dodecen-1-yl diazoacetate, using both cold and tritiated forms of this ligand. Archival
SDS polyacrylamide gels of several years standing provided the sample source for a proteomics analysis of excised
Coomassie-stained protein spots of OBP and albumin samples reacted with the diazoacetate pheromone analogue.
Using New Zealand-based Finnigan™ LCQ Deca and LTQ FT™ ion-trap mass spectrometers operating in
nanoelectrospray mode, we have now examined peptides from trypsin digestion of protein bands searching for
covalently attached adducts. Pheromone analogue fragments were found covalently bound to specific serine,
threonine and tyrosine residues on several peptides following SEQUEST® and SALSA analysis of the data. These
modified peptides map in close proximity to suspected binding site residues based on 3-D homology models of these
proteins. This finding demonstrates the applicability of mass spectrometry to help analyze ligand-protein

associations working with archival gel material.

1 Deceased
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CERAMIDES AND DIET-INDUCED INSULIN RESISTANCE IN RATS: NEW
INSIGHTS FROM ESI-MS

Todd W. Mitchell'?, Nigel Turner’, Kim Ekroos®, A.J. Hulbert"’, Paul L. Else'?, Stephen J. Blanksby6

Metabolic Research Centre, “School of Health Sciences, *School of Biological Sciences and °Department of
Chemistry, University of Wollongong, NSW, 2522, Australia; *Diabetes and Obesity Program, Garvan Institute of
Medical Research, Sydney, NSW 2010, Australia; “AstraZeneca R&D, 41383 MélIndal, Sweden.

Sphingolipid metabolism, in particular the regulation of ceramide levels, appears to be linked with the development
of insulin resistance. This is based on the findings that i) ceramide content is elevated in skeletal muscle of obese
insulin-resistant humans,' ii) ceramides inhibit the insulin-stimulated protein kinase B pathway,” and iii) the insulin-
sensitizing drug, troglitazone decreases ceramide content in rat skeletal muscle.® While this data provides a
compelling argument there is little data describing if these effects are the result of increases in total ceramide levels
or the influence of individual molecular species. Recent developments in the field of ‘lipidomics’, driven by HPLC
and ESI-MS methodologies now provide researchers with the ability to rapidly identify and quantify these signaling
lipids at a molecular level. In the current project fourteen male Sprague-Dawley rats were randomly divided into
three groups. The first group was fed a standard rat chow, the second a diet high in saturated fat and the third a diet
high in polyunsaturated omega 3 fat (fish oil). Total-body insulin sensitivity of each animal was assessed using a
euglycemic euinsulinemic clamp. Animals were euthanised, the red gastrocnemius muscle removed and total lipids
extracted. Lipid classes where then separated by normal phase HPLC and ceramides analysed by electrospray
ionisation mass spectrometry on a quadrupole time-of-flight instrument equipped with a robotic nanoflow ion
source. The animals on the high saturated fat, but not the high polyunsaturated fat diet had reduced insulin
stimulated glucose uptake compared to the chow fed controls. Diet was also found to have an influence on several
ceramides, in particular the animals on the fish oil diet had a higher percentage of ceramide-18:2 and lower
percentage of ceramide-18:0 than the animals on the other diets (P<0.05). In addition, there was a decrease observed
in the percentage of ceramide-19:0 in the animals fed a high saturated fat diet (P<0.05) that also correlates with
insulin-stimulated glucose uptake (r* = 0.72, P<0.05). These findings indicate that diet can influence the profile of
ceramides in rat skeletal muscle and that changes in specific ceramide molecular species may be associated with

insulin action.

(1) Adams, J. M., II; Pratipanawatr, T.; Berria, R.; Wang, E.; DeFronzo, R. A.; Sullards, M. C.; Mandarino, L. J.,
Ceramide Content Is Increased in Skeletal Muscle From Obese Insulin-Resistant Humans. Diabetes 2004,
53,(1),25-31.

(2) Schmitz-Peiffer, C.; Craig, D. L.; Biden, T. J., Ceramide Generation Is Sufficient to Account for the Inhibition of
the Insulin-stimulated PKB Pathway in C2C12 Skeletal Muscle Cells Pretreated with Palmitate. J. Biol.
Chem. 1999, 274, (34), 24202-24210.

(3) Planavila, A.; Alegret, M.; Sanchez, R. M.; Rodriguez-Calvo, R.; Laguna, J. C.; Vazquez-Carrera, M., Increased
Akt protein expression is associated with decreased ceramide content in skeletal muscle of troglitazone-

treated mice. Biochemical Pharmacology 2005, 69, (8), 1195-1204.
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KINETICS OF AMYLOID FIBRIL FORMATION

Simin D. Maleknia,' Natalia Reixach,? and Joel N. Buxbaum >

1 School of Biological, Earth & Environmental Sciences, The University of New South Wales, Sydney, Australia

2 Department of Molecular & Experimental Medicine, The Scripps Research Institute, La Jolla, CA, USA

Prolonged exposure of proteins with reactive oxygen species (ROS) contributes to processes that induce irreversible
structural damage and alter protein activity. The amyloidoses are a group of protein misfolding diseases including
Alzheimer’s disease (AD) that occur from deposition of protein fibrils in organs and tissues [1]. We are
investigating the effects of amino acid side chain oxidation in amyloid assemblies by applying radical probe mass
spectrometry (RP-MS) approaches [2, 3]. Transthyretin (TTR) is a homotetrameric plasma protein and several of its
variants are prone to fibril formation [4]. The wild type (WT) and a V30M TTR mutant were reacted with reactive
oxygen species (ROS) over extended reaction timescales from several minutes to hours. The extent and sites of
amino acid side chain oxidation were determined by mass spectrometry analysis. Kinetics of fibril formation of the
native and oxidized proteins were then compared by turbidity assays.

Oxidation had a dramatic affect on initial rates of fibril growth for both proteins. In the case of WT TTR, oxidation
inhibited the fibril growth by approximately 76% and for the V30M TTR by nearly 90%. Oxidation affected the
kinetics of fibril formation for V30M TTR more than the WT TTR consistent with the fact the V30M TTR contains
one more methionine residue available for oxidation. The inhibition effects of fibril formation for these oxidized
proteins are intriguing and demonstrate that side chain oxidation can be used a method of inducing mutations in
protein sequences to investigate amino acids that are critical in preserving a protein’s structure and stability [3].

References:

1. Buxbaum JN, Tagoe CE (2000) The genetics of the amyloidoses. Annul. Rev. Med. 51, 543-569.

2. Maleknia SD, Downard KM (2001) Radical approaches to probe protein structure, folding, and interactions by
mass spectrometry. Mass Spectrom. Rev. 20, 388-401.

3. Maleknia SD, Reixach N, Buxbaum JN (2006) Oxidation inhibits amyloid fibril formation of transthyretin.
FASEB J., in press.

4. Hammarstrom P, Jiang X, Hurshman AR, Powers ET, Kelly JW (2002) Sequence-dependent denaturation
energetics: A major determinant in amyloid disease diversity. Proc. Natl. Acad. Sci. USA 99, 16427-16432.
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INVESTIGATION OF SULPHATED OLIGOSACCHARIDES AS MARKERS OF
HEPARAN SULPHATE ACCUMULATION IN MURINE
MUCOPOLYSACCHARIDOSIS TYPE IITA USING ESI-MS/MS

Kerryn E. Mason'?, Peter J. Meikle', John J .Hopwood1 and Maria Fuller'

'Lysosomal Diseases Research Unit, Department of Genetic Medicine, Children, Youth and Women’s Health
Service, North Adelaide, South Australia, 5006 and Department of Paediatrics, University of Adelaide, Adelaide,

South Australia, 5005 and 2Forensic Science SA, Australia.

Mucopolysaccharidosis type IIIA (MPS IIIA), one of more than 45 inherited lysosomal storage disorders
occurs as a result of blocked heparan sulphate (HS) catabolism. HS catabolism begins with endo-degradation of the
long chain polymer to smaller HS oligosaccharides, followed by the sequential action of lysosomal exoenzymes to
reduce these oligosaccharides to monosaccharides and inorganic sulphate. MPS IITA is characterised by a deficiency
of the exoenzyme sulphamidase. An inability to hydrolyse non-reducing end glucosamine N-sulphate esters leads to
the accumulation of partially degraded HS oligosaccharides in lysosomes of affected cells; progressive deterioration

of cells, tissues and organs; and the excretion of HS oligosaccharides in the urine.

We isolated partially degraded HS fragments from the urine of an MPS IIIA patient using anion exchange
and gel filtration chromatography. Di- to hexadecasaccharides were characterised using electrospray ionisation mass
spectrometry in negative ion mode. These oligosaccharides were shown to have non-reducing N-sulphated
glucosamine residues susceptible to digestion with sulphamidase. These oligosaccharides were not present in normal
control urine and as such may be useful biomarkers for MPS IITA. To this end we determined relative levels of di- to
hexasaccharides by high performance liquid chromatography electrospray ionisation-tandem mass spectrometry in
the brain, spleen, lung, heart, liver, kidney and urine of a naturally occurring mouse model of MPS IIIA. All MPS
IITA mouse tissues showed an increased level of HS storage compared to control mice, although there was
considerable difference between the level of storage in different tissues. This difference in HS storage levels was
also reflected in the levels of oligosaccharides present in each tissue type. The different relationships observed
between oligosaccharides and total UA may indicate that endodegradation of HS varies between tissues. In light of
this it may be appropriate to define the relationship between oligosaccharide markers and HS storage for each tissue
studied. Oligosaccharides may be useful to evaluate the effects of therapeutic strategies, including gene, enzyme
replacement and substrate deprivation therapy, in the mouse model of MPS IIIA. We anticipate that changes to

oligosaccharide levels will reflect correction of pathology in tissues following therapy.
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3.6

AUTOMATED TARGET COMPOUND CHARACTERIZATION AND
QUANTITATION USING A 3200 Q TRAP™ HYBRID QUADRUPOLE - LINEAR ION
TRAP MASS SPECTROMETER

Frank Rooney, Ph.D.

Applied Biosystems, Melbourne, Australia, 3179

The ultimate goal of analytical mass spectrometry research in food testing and pesticide environmental research is to
identify and quantify target compounds that are relevant to a given study as fast and as accurately as possible. The
direct combination of triple quadrupole and ion trapping capabilities in the 3200 Q TRAP™ hybrid quadrupole -
linear ion trap system presents new opportunities for the automated identification and quantitation of target
compounds. In this hybrid instrument, the unique specificity and sensitivity of precursor ion (PI), neutral loss (NL)
and mulitple reaction monitoring (MRM) scans can be automatically combined with high sensitivity ion trap
MS/MS scans on an LC time scale. This affords novel automated workflows in the characterization and quantitation

of target compounds as it relates to food testing laboratories that wish to comply to European guidelines.
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ION MOBILITY AS A PROBE FOR MOLECULAR STRUCTURE AND OLIGOMER
STATES IN BIOLOGICAL ASSEMBLIES

Michael T. Bowers

Department of Chemistry and Biochemistry, University of California

Santa Barbara, California, USA

A brief description of the lon Mobility Method will inaugurate the talk followed by several examples of current
systems of interest to our group. Peptide and protein systems of interest will be drawn from those responsible for
several important neurological diseases. Recent evidence indicates that Alzheimer’s disease, Parkinson’s disease
and the prion diseases are caused by the early aggregation states of misfolded peptides and proteins that eventually
go on to form amyloid plaques. The focus will be on the Alzheimer’s peptide, ABeta. The dominant ABeta peptide
is the 40 amino acid fragment AB40 (90% in healthy brains) which is only very mildly neurotoxic. Addition of
isoleucine and alanine to the C-terminal end of AB40 yields the strongly neurotoxic AB42 (9% in healthy brains).
We have examined the distribution and structure of the early oligomer states of these two systems and related
alloforms. Major differences were found and a new paradigm for the etiology of Alzheimer’s disease will be
proposed. If time permits new data on the Parkinson’s protein, Alpha synuclein will be presented including results

of two important familial mutants of the wild type.

A second part of the talk will deal with the formation and stabilization of G-quadraplexes in DNA. These structures
are composed of multiple G-quartets connected by single strand DNA loops and are predicted to be formed by self
assembly in G-rich DNA regions in the genome. These G-rich strands are ubiquitous with over 500,00 candidate
segments in the human genome, mostly in gene rich regions. In addition, several thousand TTAGGG repeats
comprise the telomeric capping regions of all chromosomes whose reproduction is a critical element in cell mytosis.
The ability to stabilize G-quadraplexes with differing loop regions may well contribute to possible cures for many
types of cancers by selectively silencing gene expression. We will use Ion Mobility and high level molecular

dynamics simulations to explore possible drug candidates for stabilizing the quadraplex structure.
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4.1

VOLATILE PROFILING AND SENSORY INTENSITIES IN KIWIFRUIT DURING
RIPENING

Mindy Y Wang, Cynthia Lund C, Ken Marsh, Shane Walker and Elspeth MacRae

The Horticultural and Food Research Institute of New Zealand Limited, Auckland, New Zealand

Maintenance of desirable flavour during storage of kiwifruit (Actinidia) is a focus of our postharvest research. In this
study we evaluated commercial Actinidia fruit at different ripening stages in the period that corresponded to the
typical commercial shelf life for each cultivar. The volatile components from green ‘Hayward’, gold ‘Hort16A’, a
new cultivar ‘Hongyang’, and some baby kiwifruit ‘Arguta’ were compared. Results indicated that fruit sensory
qualities significantly changed with volatiles as fruit firmness decreased. Gas chromatography-mass spectrometry
(GC-MS) data indicated a large amount of straight chain aldehydes and esters were the dominant volatiles for most
fruit types. These may have been released from long chain fatty acids through lipoxygenase pathways in the fruit. In
particular, the total percentage of (E)-2-hexenal and hexanal, which impart green characteristics, decreased as the
fruit softened. Butanoates (fruity) were the main esters in most fruit with exception of ‘Hongyang’. Butanaotes
significantly increased as fruit firmness decreased and increased to higher levels in the ‘Hort16A’ fruit stored for 6
months than for 3 months. Higher levels of methyl esters and particularly the rates of pentanoate were detected in
the ‘Hongyang’ compared to other fruit. Large amounts of terpinolene, myrcene and limonene were detected in
most ‘Arguta’ kiwifruit and the amounts increased with fruit softening. Sensory results indicated that with fruit
softening, acidity decreased, whilst typical kiwifruit odour and flavour intensity (ethyl butanoate) increased for all
fruit. Three month stored fruit had higher sweetness than 6 month stored fruit in both ‘Hayward, and ‘Hort16A’.
Overall, some of the changes in volatile content could explain changes in fruit flavour detected by a trained panel,

and differences in characteristic flavour of the different cultivars.
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4.2

METABOLOMICS BY LCMS UTILISING LINEAR IONTRAP MS" TECHNIQUES —
APPLICATIONS IN DIVERSITY ANALYSIS AND STRUCTURE ELUCIDATION

Simone J Rochfort, Craige V. Trenerry and Vilnis Ezernieks

Environmental Health and Chemistry, PIRVic Werribee Centre, Department of Primary Industries, Victoria,

Australia

Metabolomics is the study of global metabolite profiles in a system (cell, tissue, or organism) under a given set of
conditions. The analysis of the metabolome is particularly challenging due to the diverse chemical nature of
metabolites. Metabolites are the result of the interaction of the system’s genome with its environment and are not
merely the end product of gene expression but also form part of the regulatory system in an integrated manner. The
study of metabolomics can therefore inform research into functional interactions between a system and its
environment. This paper will discuss the utility of LC-ion trap ms for metabolomics with specific examples
including assessing plant cultivar diversity, structure elucidation of metabolites (eg. Figure 1) and how these
strategies can be combined to understand the chemical significance of plant genetic diversity and the impact of
environment.

core 457

583

967

Chemical Formula: Cs4Hg,0,;
Exact Mass: 1068.55

Figure 1. Fragmentation of a triterpene saponin from Cicer arietinum (Chick pea)
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4.3

SCREENING OF OAK LACTONE PRECURSORS USING LC-MS/MS COMBINED
WITH INFORMATION DEPENDENT ACQUISITION (IDA)

Yoji Hayasaka,' Kerry L Wilkinson,” Gordon M Elsey', Michael Rankjaer' and Mark A Sefton'

The Australian Wine Research Institute, Urrbrae, Australia, and School of Applied Biosciences, Curtin University

of Technology, Margaret River, Australia

The separation and identification of new flavour compounds in wine and spirits has been greatly aided by the ever-
increasing sophistication of MS techniques. GC-MS has facilitated the identification of some 200 oak-derived
volatile compounds in wine and spirits fermented and/or matured in oak barrels. Of these, the most important
volatile compound is considered to be the (4S,5S) cis-isomer of 5-butyl-4-methyl-4,5-dihydro-2(3H)-furanone, more

commonly known as ‘Cis-oak lactone’ or ‘whisky lactone’. The aroma of cis-oak lactone in wine can be described as

Huummogo
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S
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‘coconut’ and ‘vanilla’.

cis-oak lactone

Previous studies have showed increases in the concentration of extractable cis-oak lactone resulting from oak
seasoning, drying and/or barrel heating. This suggested the presence of precursor forms in untreated oak samples.

Several possible candidates for such precursors have been suggested and synthesized in our laboratory.

0]
/\/\l)\/U\OH R: B-D-glucopyranoside, galloyl B-D-glucopyranoside and/or gallate

O\
R

Proposed structures of oak lactone precursors

These candidates were then characterized using tandem mass spectrometry in negative and positive mode. The
common characteristic fragmentation of the precursors was investigated so that it could be used for the screening of
natural oak lactone precursors.

The screening of the potential natural precursors in oak extracts was carried out using LC-MS/MS combined with
the Information Dependent Acquisition (IDA) technique. Precursor or neutral loss scan was used to generate a peak
list of all ions present. The peak list was subjected to a set of user-defined criteria to filter out unwanted ions. The
remaining ions, which are possibly derived from the oak lactone precursors, were then submitted for MS/MS. As a
result, the potential oak lactone precursors, including the proposed compounds, were found in all oak extracts from

French and American origins. The details of this study will be presented.
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4.4

THE DEVELOPMENT OF DIRECT INFUSION MASS SPECTROMETRY FOR
METABOLOMICS

Albert Koulman, Karl Fraser, Mingshu Cao, Geoff A. Lane, Susanne Rasmussen

Forage biotechnology, AgResearch, Palmerston North, New Zealand

Metabolomics has led to the development of new strategies in analytical chemistry. The emphasis is no longer on
the accurate, precise and sensitive analysis of specific compounds, but on the comprehensive measurement of as
many compounds as possible in the shortest possible time. The increase in the number of analytes and decrease of
analysis time will both compromise the accuracy and precision of analysis of each individual analyte, in comparison
to the optimal analytical method for that particular analyte. Moreover, many of the compounds are not yet identified,
which confounds accurate and precise analysis. The aim of analysing both known and unknown compounds
demands that in addition to quantitative information, qualitative information will also be recorded to facilitate the
identification of known compounds and the classification of unknowns. Our aim was to develop a direct infusion
mass spectrometry method that enables the rapid collection of both qualitative and quantitative data on as many as
possible analytes in a biological extract. We chose a linear ion trap mass spectrometry for its ability to rapidly

collect fragmentation data and for its large trap size, maximising the dynamic range.

A fast method was developed to directly infuse raw biological extracts into a linear ion trap mass spectrometer,
using the ion trap to isolate and fragment as many ions as possible from the extract. Simple extraction methods were
used to extract large numbers of samples. From the extract 40ul was infused with a flowrate of 10l min™ into a
flow of 100% MeOH at 190 pl min™. Full mass spectra were collected for the first 1.5 min after the start of infusion
and thereafter fragmentation was performed in data-dependent mode on the most abundant ions for a period of 6
minutes or until the intensity of the ions was below the threshold. The full mass spectra were analysed by
multivariate statistics to determine discriminating ions, and the fragmentation data facilitated rapid classification or
identification of these ions. The full mass spectrum yielded for many ions sufficient precision to discriminate
quantitative differences. Due to the short analysis time the method is extremely useful for the analysis of large

sample sets.

We successfully applied the method for the chemotaxonomic analysis of range of strains of Neothyphodium lolii.
This is an endophytic fungus living in the intracellular spaces of grasses and the analyses were carried out on grass
seeds, infected with different fungal strains. We were able to classify the 22 different strains on the basis of their
secondary metabolites within the background of the more abundant grass metabolites. In a separate experiment we
determined in duplicate quantitative differences in concentrations of metabolites in 200 individual plants in, which
were the progeny of a cross between ryegrass cultivars. From the total mass spectrum over 25% of peaks were
measured with sufficient precision for quantitative trait analysis and mapping on the chromosome. The developed
methodology showed excellent performance for the determination of qualitative differences, while the performance

on a quantitative level was far better than expected.
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4.5

THE USE OF LC-MS IN A ROUTINE TESTING LABORATORY

Paul McNabb, Patrick T. Holland, Andrew Selwood and Roel van Ginkel

Cawthron Institute, Nelson, New Zealand

Molluscan shellfish occasionally accumulate toxins from marine phytoplankton while feeding on them. These toxins
cause a variety of poisoning syndromes in consumers of toxic shellfish and can be fatal. The New Zealand Shellfish
Industry, annually a $200 million export earner, controls the risk to human health from marine biotoxins with a
complex monitoring system. Central to this system is the use of LC-MS/MS to test a range of toxins previously
analysed by live animal bioassay. The range of toxins required to be monitored is chemically diverse and the mode
of toxicological activity is varied. The development of new test methods presents many challenges for the analytical
chemist. In addition to the development of test methods the application of LC-MS/MS to routine marine biotoxin
testing has required: purification of analytical standards, validation of test methods, accreditation and collection of

regular QC data.

Over the past 6 years we have routinely tested 10,000 shellfish samples for a group of twenty one toxins. Routine
QC data such as recovery, duplicate tests and instrument sensitivity has been collected. The application of LC-
MS/MS to routine testing and the use of external calibration for accurate quantitation of toxin levels has delivered
many benefits over live animal bioassay and positioned New Zealand at the forefront of new technologies for

marine biotoxin control.
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4.6

LC-MS/MS ANALYSIS OF INDOLEDITERPENOIDS OF GRASS ENDOPHYTES
Karl Fraser', Brian A. Tapper’, Sarah Finch®, Millie Yu', Albert Koulman' and Geoffrey A. Lane'

Forage Biotechnology Section, Forage Improvement Section, Grasslands Research Centre, AgResearch Ltd,
Palmerston North, New Zealand, and *Forage Improvement Section, Ruakura Research Centre, AgResearch Ltd,

Hamilton, New Zealand.

“Ryegrass staggers” of livestock grazing perennial ryegrass pastures infected with common strains of the fungal
endophyte Neotyphodium lolii has been attributed to the tremorgenic fungal indolediterpenoid lolitrem B. Strains of
N. lolii and related species have been selected for the absence of lolitrem production in planta and introduced into
pasture cultivars. This approach has been successful and has been shown to reduce or eliminate “ryegrass staggers”.
However, other indolediterpenoids may be produced by these strains and while HPLC-fluorescence analysis
methods have proved a valuable tool for indolediterpenoid analysis a more comprehensive analytical approach was
required to provide a broader view of the indolediterpenoid accumulation in herbage of grasses infected with

selected fungal strains.

A wide range of indolediterpenoids are amenable to analysis by reverse-phase HPLC- APCI and ESI MS/MS.
Selective reaction monitoring methods provide good sensitivity for a wide range of indolediterpenoids with
comparable or greater sensitivity than by fluorescence detection. In addition, the collision-induced fragmentation
patterns provide useful characterising information when unknown compounds are encountered. Results of HPLC-
MS/MS analyses of a range of endophyte-infected grasses, and of collision-induced fragmentation of
indolediterpenoids will be presented and discussed. The method provides a valuable tool for the investigation of
endophyte metabolism, and for quality assurance in the development and commercial release of selected endophyte

strains.
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4.7

LIQUID CHROMATOGRAPHY/TIME-OF-FLIGHT MASS SPECTROMETRY FOR
ROUTINE DRUG SCREENING IN HORSE URINE

M. Pelzing', R. Howitt* and G. Beresford®

'Bruker Daltonics, PO Box 4219, Balwyn East, Victoria 3103, Australia and 2New Zealand Racing Laboratory
Services, PO Box 19 514, Avondale, Auckland, New Zealand

The usefulness of liquid chromatography mass spectrometry mass spectrometry (LC-MS-MS) methods for the
unambiguous identification and quantification of drugs in complex matrix samples is well known. Triple quadrupole
systems have proven to be useful for this task because of their high specificity in MS—-MS mode and their low
detection limits. However, working in MS—-MS mode makes any MS system blind to other compounds of interest.
Therefore, it is difficult to develop methods for simultaneous analysis of high numbers of targets. Thus, other ways
of achieving specificity are of interest, such as the high mass accuracy and mass resolution of an electrospray
ionization time-of-flight (ESI-TOF) system. It can generate high specificity without limiting the number of
simultaneously observed target compounds.

Recently, bench-top Liquid Chromatography/Time-of-Flight Mass Spectrometry (LC/ESI-TOFMS) systems have
become available that offer sufficient mass accuracy and resolution to be used in the routine screening of drugs and

metabolites in biological samples.

A general drug screening protocol has been developed to detect a wide range of prohibited substances in equine and
canine urine using this technique.

Various SPE procedures were used and the extracts combined and evaluated for their suitability for LC/TOFMS
analysis. Both positive and negative ionisation modes were employed to give adequate sensitivity for all analytes.

A database was established containing the molecular formula and where known, the retention time of all compounds
of interest. Data processing software was developed to create and integrate extracted ion chromatograms of the
target pseudo-molecular ions in the database within a very narrow mass window (+/- 3mDa). Post—processing
software evaluates the spectra by using matching criteria based on mass accuracy of the pseudo-molecular ion,

SigmaFit™ and retention time. Qualitative findings are then reported automatically in an easily interpretable form.

Positive findings can be investigated and confirmed by conventional LC/MS and GC/MS techniques or by using in-

source CID with the ESI-TOFMS.

The screening protocol was shown to meet the required performance specifications for the large majority of the
prohibited substances evaluated. LC/ESI-TOFMS analysis can deliver significant savings with respect to sample
preparation and analysis time by allowing simplified extraction procedures and analysing groups of compounds

simultaneously that are traditionally handled separately.
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4.8

HUMAN FOLLICULAR WAX ESTERS: A MASS SPECTROMETRIC STUDY OF A
COMPLEX BIOLOGICAL MIXTURE.

Mark Fitzgerald and Robert C. Murphy

Department of Pharmacology, University of Colorado at Denver and Health Sciences Center, Mail Stop 8303,
12801 E 17" Ave., PO Box 6511, Aurora, CO 80045-0511

The analysis of complex mixtures of biological wax esters (WEs) provides a challenge for mass spectrometry.
Typically, EI mass spectrometry has been the preferred method, and in recent times capillary gas chromatography-
mass spectrometry has been used with great success. Under EI conditions, wax esters give a number of diagnostic
peaks for both the fatty acid and fatty alcohol moieties. For saturated species, the fatty alcohol portion of the WEs
gives characteristic [OCOR']" and [CH,CH(CH,),CH;]™ ions, whereas for the fatty acids the [RCO,H,]" and
[RCO]" ions are most diagnostic. For monounsaturated WEs, where the double bond is located in the fatty acid
portion of the molecule, the [RCO-1]" peak is characteristic. Conversely, when the double bond is located in the
alcohol part of the molecule, then the unsaturated [CH,CH(CH,),CH;]" fragmentation ion becomes prominent.

Clearly, GCMS has been a powerful tool for the structural elucidation of WEs in complex mixtures.

Relatively few studies have been reported concerning the use of electrospray ionization to characterize intact wax
esters, due in part to the inherent insensitivity of this technique for neutral lipids. However, the addition of NH,"
ions to wax ester mixtures results in the formation of ammonium adduct [WE+NH,]" ions under ESI conditions.
Collision induced dissociation of the [WE+NH,4]" ions gives characteristic [RCO,H,]" ions, enabling the ester
mixture to be studied using tandem mass spectrometry, specifically MRM and neutral loss experiments. Here we
report the analysis of a complex mixture of human follicular wax esters by capillary gas chromatography-mass
spectrometry, and then analysis of this complex mixture of WEs using electrospray ionization mass spectrometry

techniques.
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4.9

LC-MS/MS ANALYSIS OF PERAMINE AND ERGOT AND LOLINE ALKALOIDS OF
GRASS ENDOPHYTES

Karl Fraser', Brian A. Tapperz, Wade Mace?, Millie Yu', Albert Koulman' and Geoffrey A. Lane'

Forage Biotechnology Section, Grasslands Research Centre, AgResearch Ltd, Palmerston North, New Zealand and

%Forage Improvement Section, Grasslands Research Centre, AgResearch Ltd, Palmerston North, New Zealand.

Fungi of Neotyphodium species growing as endophytes within grasses are known to produce a range of alkaloids
including indolediterpenoids, ergopeptides, clavines and simple lysergyl compounds, lolines and the pyrrolopyrazine
peramine. Strains of Neotyphodium species have been selected for the absence of lolitrem and ergovaline
production in planta and for their persistence in pasture cultivars. These new associations have been demonstrated to
have significant advantages for animal health. Peramine and pyrrolizidine alkaloids that are produced by some
strains of Neothyphodium have anti-insect activity, but do not show any toxicity towards mammals, while the role of
the clavines and lysergyl compounds is not yet clear. While the major alkaloids can be monitored by HPLC-
fluorescence and UV absorbance, or in the case of lolines, GC-FID, a more comprehensive analytical approach was
required to provide a broader view of alkaloid accumulation in herbage of grasses infected with selected fungal

strains.

A method for the simultaneous analysis of peramine, lolines and the range of ergot alkaloid metabolites could
provide a significant improvement in both time and data quality for investigations of endophyte metabolism, and for
quality assurance in the development and commercial release of selected endophyte strains. We have found
peramine and a wide range of ergot alkaloids, including ergopeptides, lysergyl derivatives and clavine alkaloids to
be amenable to analysis by reverse-phase HPLC-ESI-MS/MS. The sensitivity and selectivity of selective reaction
monitoring methods is high, and the collision-induced fragmentation patterns provide clear characterising
information. Loline alkaloids also ionise very well in ESI and undergo distinctive collision-induced fragmentation
but they are less amenable to HPLC analysis. Results of HPLC-MS/MS analyses of a range of endophyte-infected
grasses for fungal-produced ergot alkaloids and peramine and progress towards the development of an LC-MS/MS
method for the simultaneous analysis of these three classes of endophyte metabolites will be presented and

discussed.
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4.10

ADVANCES IN THERMAL DESORPTION FOR GC/GCMS

April Warman

Agilent Technologies, Australia

Analytical thermal desorption (TD) is a powerful and rapidly-evolving inlet technology for GC/GCMS allowing
quantitative detection of trace organic volatiles and semi-volatiles in real-world samples. Applications include time
weighted average air monitoring (ambient, indoor, workplace, factory-fenceline), personal exposure (inhalation and
biological monitoring), stack gas analysis, continuous on-line air/gas monitoring, counter-terrorism, chemical
defence and materials emissions testing. TD is also extensively used for direct thermal extraction of materials —

polymers, drugs, dried food, packaging, paint, tobacco, etc..

Key international standard methods/protocols for thermal desorption with GC(MS) include: US EPA TO-17 (‘air
toxics’), ASTM D6196-03 & EN ISO 16017 (both for ambient, indoor & workplace air plus materials emissions)
EN ISO 16000 (materials emissions), the VDA series (car trim), NIOSH 2549 (workplace) and ‘ozone precursors’

(continuous on-line monitoring of hydrocarbons in ambient air.)

This paper describes the latest developments in cryogen-free, method-compliant thermal desorption technology. Key

innovations include:

] SecureTD-Q — Quantitative sample re-collection for repeat analysis and method/data validation (manual or
automated*)

= Proprietary low-volume, inert heated valving* for extending the application range (C2 — C40)

= Implementation of state-of-the-art Agilent electronic pneumatic control of carrier gas through the entire

TD-GCMS system allowing Retention Time Locking (RTL) and automated spectral deconvolution (DRS)

to help identification of compounds in complex matrices.

Details of these and other TD innovations will be presented with relevant application examples.

[Note: * Technology patented by Markes International Ltd. ]
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4.11

DETECTION OF PEROXIDE HIGH EXPLOSIVES BY SELECTED ION FLOW TUBE
MASS SPECTROMETRY (SIFT-MS)

Paul F Wilson,' Barry J Prince,' and Murray J McEwan'~

ISyft Technologies Ltd, and *Department of Chemistry, Te Whare Wananga o Waitaha, Christchurch, New Zealand

In recent years exponents of asymmetric warfare have utilised high explosives based around peroxy bonds, with
tragic results that have impacted on many lives worldwide. Unfortunately these peroxide explosive compounds are
relatively easy to manufacture with mundane and commonly available precursors, while their detection presents

significant difficulties due to the unstable nature of the substrate.

Two of the most commonly used peroxide explosives are 3,3,6,6,9,9-Hexamethyl-1,4,7-cyclonatriperoxane (also
known as triacetone triperoxide, TATP, or “mother of Satan”), and 1,6-Diaza-3,4,8,9,12,13-hexabicyclo[4.4.4]
tetradecane (also known as hexamethylene triperoxide diamine or HMTD). Common methods for detection or
identification of these compounds require sample preparation or time-consuming chromatographic methods, which
are not compatible with many commercial applications such as security screening. As a possible alternative,
Selected Ion Flow Tube Mass Spectrometry (SIFT-MS), which does not require chromatographic columns, has been

used to detect both compounds in real time from the headspace above substrate.
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4.12

MASS SPECTROMETRIC ANALYSIS OF VOLATILES FROM AUSTRALIAN
EUCALYPTS

Simin D. Maleknia and Mark A. Adams

School of Biological, Earth & Environmental Sciences, The University of New South Wales, Sydney, Australia

Considerable recent attention has been directed to the analysis of biogenic volatile organic compounds (VOCs) and
their important roles in atmospheric and environmental sciences [1, 2]. Biogenic VOCs include atmospheric trace
gases other than carbon monoxide and dioxide, and are comprised primarily of the isoprenes and monoterpenes, as
well as alcohols, esters, ethers and acids. Plants are a major contributor of biogenic VOCs and their estimated
annual emission is about 1100 tera-grams (Tg = 10'* g) of carbon. We are investigating the environmental effects of
VOCs emitted from Australian vegetation, especially native trees in the genus Eucalyptus. Our studies are focused
on characterizing environmental controls of VOC emissions, including the effects of plant phenology and fire
emissions. The temperature range of interest thus includes temperatures such as those found during bushfires as
well as the more commonly studied ambient temperature range.

When VOCs are present at low levels on the order of parts-per-million to parts-per-trillion by volume (ppmv to
pptv), electron ionisation analysis requires that samples be pre-concentrated. This additional procedure may bias
detection of some compounds due to variation in efficiency of trapping and concentrating of compounds that differ
widely in vapour pressures and molecular weights. More recently, proton-transfer-reaction mass spectrometry
(PTR-MS) has enabled the on-line monitoring of VOCs in air without pre-concentration [3]. This presentation
provides detailed PTR-MS analysis for a series of reference compounds and VOCs emitted from Eucalyptus grandis

(F. Muell.) at temperatures ranging from ambient to 300 °C.

References:

1. Atkinson R, Arey J (2003) Chem. Rev. 103, 4605 — 4638.

2. Tholl D, Boland W, Hansel A, Loreto F, Rose USR, Schnitzler J-P (2006) Plant J. 45, 540 — 560.

3. Hansel A, Jordan A, Holzinger R, Prazeller P, Vogel W, Lindinger W (1995) Int. J. Mass Spectrom. lon
Processes 149-150, 609 — 619.
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4.13

THE FIRST PARTS PER TRILLION DETECTION IN REAL TIME USING SIFT-MS

Daniel B Milligan,' Greg T Francis,'* Barry J Prince' and Murray ] McEwan'*

1) Syft Technologies Ltd, 3 Craft Place, Middleton, Christchurch, New Zealand.
2) Department of Chemistry, University of Canterbury, Christchurch, New Zealand.

Selected Ion Flow Tube - Mass Spectrometry (SIFT-MS) is a technique for detection of volatile compounds in gas
samples, historically at levels from parts per million down to a few parts per billion. This paper reports the first
detection of a volatile compound at parts per trillion levels in real time. Phosphine, a toxic chemical often used for
fumigation of shipping containers was detected at levels from 190 ppt up to ppm levels, linearity has also been
demonstrated in this range. The methods for increasing the linear range of SIFT-MS detection will discussed along

with the challenges for ppt detection and sample generation.
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4.14

TANDEM MS -THE APPLICATION OF INFORMING POWER TO TRACE RESIDUE
ANALYSIS.

Annabel Mitchell

Varian Australia ,679 Springvale Road Mulgrave, Vic 3170 Australia

Recent changes in maximum residue limits (MRLS) for agricultural chemicals — including pesticides,feed additives
and veterinary products in foodstuffs for export to both Japan and the EU have accelerated the use of tandem MS

techniques in GCMS and LCMS for both routine quantitation and confirmation.

EU guidelines 'now specify a certain no of “points of identification” that that need to be used for confirmation .
At the required detection levels levels,fullscan or SIM data may not meet these requirements thus necessitating the
use of tandem MS.

Japanese residue methods’ also emphasize the need for both GCMSMS.and LCMSMS.
This presentation will discuss the advantages of tandem MS in relation to its informing power ie the specificity
and selectivity it can give as well as the sensitivity in dirty matrices.

Differences between MSMS using ion trap and triple quadrupole MS will be discussed.

! Commission Decision of 2 August 2002- Council Directive 96/21EC concerning the performance of Analytical

Methods and the interpretation of results 2002/757/EC

*Analytical Methods for Residual Compositional Substances of Agriculural Chemicals, Feed additives and

Veterinary Drugs in Foods( Syoku-An No 0124001- final draft May 2006)
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EXHIBITOR CATALOGUE

Company Stand
Agilent Technologies 11,12
Ai Scientific (NZ)

Alphatech Systems Limited
Applied Biosystems
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JEOL Australasia

Peak Scientific

Science Directions Ltd
Shimadzu Scientific Instruments
Syft Technologies Ltd

Thermo Scientific

Varian Australia

Waters Australia
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Stand 01

Syft Technologies Ltd

PO Box 28-149

Christchurch

New Zealand

Phone: +64 3 338 6701

Fax: +64 3 338 6704

Email: rebecca.bain@syft.com
Contact: Rebecca Bain

Syft-MS based analytical Instrumentation for
the detection of VOC'’s in whole air.

Stand 02

Thermo Scientific

Unit 14, 38-46 South Street

Rydalmere

NSW 1701

Australia

Phone: +61 2 8844 9500

Fax: +61 2 8844 9599

Email:  ming.cheng@thermofisher.com
Contact: Ming Cheng

Thermo Electron and Fisher Scientific have
combined in an industry transforming
merger that creates the world leader in
serving science — Thermo Scientific. We
offer a broad range of mass spectrometry
products, including MSQ Plus single quad
MS, LCQ, LXQ, LTQ XL ion trap MSn, TSQ
Quantum triple quad MS/MS, LTQ Orbitrap
and LTQ FT Ultra hybrid MSn for liquid
chromatography. Likewise, we offer DSQ Il
single quad MS and Polaris Q ion trap MSn
for gas chromatography.

Stand 03

Waters Australia

PO Box 84, Rydalmere

NSW 2116

Australia

Phone: +61 329933 1703

Fax: +61 2 9898 1455

Email: waters_australia@waters.com
Contact: Craig Panigiris

Waters' product brands include ACQUITY
UPLC™  Systems, MassLynx™  Mass
Spectrometry  Software, Premier Mass
Spectrometry Systems and Alliance® HPLC
Systems. In 2006, the company unveiled
Synapt™ High Definiton MS™ system, the
first mass spectrometer of its kind to employ
new ion-mobility technology and software,
allowing scientists to extract more information
about their samples including the detection of
previously unseen constituents.

Stand 04

Peak Scientific

Fountain Crescent, Inchinnan Business Park
Inchinnan, Renfrewshire

PA4 9RE Scotland

United Kingdom

Phone: +44 141 812 8100

Fax: +44 141 812 8200

Email: ssutherland@peakscientific.com
Contact: Sheena Sutherland

Gas generators to supply analytical

equipment (GC/LCMS) for the purposes of
materials characterization.
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Stand 05

Shimadzu Scientific Instruments

PO Box 477, Rydalmere

NSW 2116

Australia

Phone: +61 2 9684 4200

Fax: +61 2 9684 4055

Email:  john.hewetson@shimadzu.com.au
Contact: John Hewetson

Shimadzu offers solutions for analytical
instrumentation and medical technology
with a broad bandwidth of products,
software solutions and customer services.
A wide network of sales-offices in Australia
and New Zealand guarantee international
and regional service and technical support.
It is our goal to provide the best solutions for
research, development and application in
Mass Spectrometry. Towards this goal we
offer a range of innovative internationally
competitive products in HPLC front end,
LCMS, LC-MS/MS, LC-MALDI, MALDI-
TOF-TOF, and GCMS instrumentation. For
more information go to
www.shimadzu.com.au

Stand 06

Applied Biosystems

52 Rocco Drive

Scoresby

Victoria 3179

Australia

Phone: +61 3 9730 8600

Fax: +61 3 9730 8799

Email: rooneyfr@appliedbiosystems.com
Contact: Frank Rooney

Applied Biosystems sells the worlds most
sensitive MS systems for all Proteomic and
Analytical applications.

Stand 07

Alphatech Systems Limited

PO Box 62613, Ellerslie South
Auckland 1131

New Zealand

Phone: +64 9 580 1959

Fax: +64 9 580 2044

Email: albie.neal@alphatech.co.nz
Contact: Albie Neal

Instrumentation for small molecule analysis
and quantitation.

106

Stand 08

Science Directions Ltd

PO Box 125 112, St Heliers
Auckland

New Zealand

Phone: +64 21 940 801

Fax: +64 9 415 2479

Email: ken@sciencedirections.com
Contact: Ken Jackson

Science Directions is a supplier of selected
high quality technologies and scientific
solutions sourced from some of the world’s
leading companies in areas including Mass
Spectrometry, X-Ray Analysis, Thermal
Imaging, Automation and Robotics and
Molecular and Cell biology. Focus on quality
of product and solution coupled to service
delivered by globally experienced owners
ensures that the Australasian markets gain
access to technologies to drive research and
routine applications alike.

Stand 09

Bruker Daltonics Pty Ltd

PO Box 4219, Balwyn East
Victoria 3101

Australia

Phone: +61 408 514 405
Fax: +61 2 9550 3687
Email: jmm@bruker.com.au
Contact: Jonathan Moss

Bruker Daltonics, a business unit of Bruker
Biosciences Pty Ltd. Australia, is a leading
supplier of enabling technologies based on
Mass  Spectrometry for life  science,
pharmaceutical, biochemical and chemical
research. Its innovative products include a
complete range of MALDI-TOF, MALDI-
TOF/TOF, FTMS, ESI-lon Trap, ESI-LC/TOF,
and ESI-Q-q-TOF systems, as well as a
complete line of automated sample
processing  systems and  productivity-
enhancing software designed to deliver
meaningful scientific data.



Stand 10

JEOL Australasia

Unit 9/750-752 Pittwater Road
Brookvale

NSW 2086

Australia

Phone: +61 2 9905 8255
Fax: +61 2 9905 8286
Email: dbarrett@jeol.com.au
Contact: Debbie Barrett

JEOL is a leading global supplier of scientific
instruments used for research and
development in the fields of nanotechnology,
life sciences, material science, forensics and
biotechnology. JEOL’s products include
Electron Optics and Analytical Instruments
such as Electron Microscopes, MS
Spectrometers, NMR Spectrometers and so
on.

Stand 11,12

Agilent Technologies

13-15 Lyon Park Road

North Ryde

NSW 2113

Australia

Phone: 1800 802 402

Fax: +61 2 9805 6301

Email: sue_broughton@agilent.com
Contact: Sue Broughton

Agilent Technologies is a world-wide leader
in mass spectrometry, with powerful,
reliable LC/MS, GC/MS, and ICP-MS
solutions for applications as diverse as
discovery of cancer biomarkers and
quantification of contaminants in soil and
water. Visit us at booths 11 and 12 where
we will have on display the new LC/MS
triple quad and QTOF.

Stand 13

Ai Scientific (NZ) Ltd

PO Box 35579, Browns Bay

Auckland

New Zealand

Phone: 0800 95 1010

Fax: +61 9 478 1360

Email: maree.copeland@aiscientific.com
Contact: Maree Copeland

Ai Scientific NZ supplies Varian instruments
which are the most advanced spectroscopy
tools and solutions in the industry. Our
spectroscopy products are backed up by
renowned service, comprehensive support
and technical training to ensure that our
customers successfully meet any
spectroscopy challenge.

Stand 14

Varian Australia

Unit 9, 64 Talavera Road

North Ryde

NSW 2113

Australia

Phone: +61 2 9889 2401

Fax: +61 2 9889 2678

Email: simon.evans@varianinc.com
Contact: Simon Evans

LCMS, GCMS, FTMS information rich
detectors for mass spectrometry.
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