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The Biomolecular Interaction
Centre is a multi-disciplinary
centre dedicated to the study of

molecular interactions critical

to biological function.

Understanding biomolecular
interactions is central to a
range of fundamental sciences,
new treatments for disease,
and a wide range of highly
functional products. This

gives us a variety of pathways
through which we can connect

to industry.
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PROFESSOR JULIET GERRARD
Director, Biomolecular
Interaction Centre

BIGC HAS NOW GOME OF AGE.

The Centre was founded in 2007 at the University

of Canterbury and includes researchers from the
Colleges of Science and Engineering and partners with
several New Zealand CRIs, Universities and Callaghan
Innovation.

In 2010, BIC received a multi-million dollar investment from the University
of Canterbury to become one of two new premier research institutes on
campus. There were a few shaky moments along the way, but we are proud
of what we have achieved. The support from the University has allowed us
to move from an enthusiastic bunch of researchers to a coherent Institute.
In 2014, we will enter a new phase in which we have substantially less
internal support, and draw the vast majority of our income from external
sources. Our annual research income has reached $3 million per annum
and continues to grow.

Over the last three years BIC has been working not only on great science
and engineering, but also investing energy in fostering key relationships in
a rapidly changing funding landscape. This year we have strengthened key
strategic relationships with Callaghan Innovation, Fonterra via the Ministry
of Primary Industries funded Primary Growth Partnership, a variety of
Crown Research Institutes and Universities in NZ and overseas, as well as
the NZ CoREs. More on these later in this annual report. This places BIC in
a strong position to move forward as an integral part of a resilient, NZ-wide
network, with strong connectivity internationally.

BIC has grown to include 8 Principal Investigators and more than 32
Partner, Associate and Affiliated Investigators throughout New Zealand.
These investigators are supported by 11 Postdoctoral Fellows and more
than 44 Postgraduate students researching biomolecular interactions.

The biomolecular flagship projects are now led by some of our emerging
investigators: ‘Evolving and Engineering Biomolecules’ is led by new PI,
Rutherford Fellow Anthony Poole, ‘Engineering Biotechnology’ by new

Pl, Volker Nock and ‘From Interaction to Application” by new Callaghan
Innovation Scientist and BIC alumnus, Antonia Miller. We welcome them to
the leadership team.

Together BIC supports a dynamic research environment for both staff and
students. In the following pages we offer a flavour of our diverse activities
and particular successes over the past 18 months.

Juwuwet  Gewoud
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2013*

$384,551
$2,653,686
$3,038,237

2012

2010-T0 DATE
MILLION

GONTRAGTED
EXGEEDS

$1,076,575

$1,468,658

$2,545,233
TOTAL
EXTERNAL
REVENUE
FROM

BIOMOLECULAR INTERACTION CENTRE INCOME (ALL SOURCES)

UNIVERSITY INSTITUTE SUPPORT
*FORECAST AS AT 31 OCTOBER 2013

EXTERNAL REVENUE
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A HAT TRICK OF SMART IDEAS

THREE SMART IDEA MBIE GRANTS FUNDED IN 2012/3

SMART IDEA 1: REVOLUTIONARY INDUSTRIAL PROCESS

In the 2013 round, BIC researchers Professor Conan Fee and Dr Simone
Dimartino were awarded a million dollars of Smart Idea funding to look
at 3D printed adsorptive media. This is aimed at industrial processes such
as improved pharmaceuticals, air quality, lower fuel consumption, new
drug delivery devices and potentially better removal of airborne particles,
including viruses in improved air filters. Many people have studied more
efficient packing geometries by computer modelling but, until now, there
has been no way to reproduce those studies in the real world.

SMART IDEA 2: NEW DIAGNOSTICS FOR DIABETES

In collaboration with Canterbury Scientific Ltd, BIC researchers Dr Renwick
Dobson, Professor Juliet Gerrard and Professor Antony Fairbanks are
leading an MBIE-funded research programme ($1 million), focusing on the
early detection of people who are at risk to develop diabetic complications.
Canterbury Scientific Ltd (CSL) is a Christchurch-based diagnostic
company that is exporting a blood protein product to major international
diagnostic companies. This product is sold to clinicians as part of the
current gold standard blood test. CSL has world class facilities, key product
development expertise and a route to international customers. We aim

to diversify their product range using in depth knowledge of protein
chemistry to design new biomarker products.

SMART IDER 3: PROTEIN NANOTECHNOLOGY FROM FISH WASTE

BIC researchers Dr Madhu Vasudevamurthy and Professor Juliet Gerrard
received $1 million for an MBIE funded Smart Idea to use cutting edge
nanotechnology to turn fish eye lenses into protein nanofibres with a wide
range of applications in bionanotechnology.

The programme builds on exciting preliminary data and has facilitated
collaboration with nanotechnology experts from Denmark to develop
novel biosensor technology using proteins manufactured in NZ. The BIC
group has a unique ability to manufacture protein nanofibres on a large
scale which will be hugely helpful in creating new devices to diagnose
illnesses, along with many other potential applications.

WORLD GLASS
INFRASTRUGTURE

LEVERAGING UC INVESTMENTS TO
RESEARCH OUR IDEAS

Expanded use of the Australian synchrotron and the
BlueFern high performance computing facility, leveraging
UC investments in world class infrastructure

BIC researchers continue to make extensive use of the
facilities of the Australian Synchrotron. Biomolecular
interactions are being examined by determining detailed
molecular structures using the two MX beamlines at the
synchrotron. In addition solution phase information is
being obtained by using the small angle x-ray scattering
beamline.

BIC researchers have been very successful in gaining
beamline time in a highly competitive allocation system.

In June 2012, BIC hosted the inaugural Australia & New
Zealand Small Angle Scattering Workshop, organised
by the Australian Synchrotron, which attracted 50
participants from around New Zealand and Australia.

In 2013, BIC and BlueFern cemented their partnership via
the establishment of a joint BIC-BlueFern PhD scholarship
in computational biology. The first awardee is Sinan

Ugur Umu who is using high performance computing to
simulate millions of biomolecular interactions as a way

to understand how RNA molecules correctly find their
targets in the complex environment of the cell.



NZ-UNIQUE FACILITY

NEW ANALYTICAL ULTRAGENTRIFUGE
INTRODUCES CUTTING EDGE TECHNIQUES

Bioinformatic and proteomic approaches are now
providing extensive and detailed information about
biomolecules in their biological contexts. It is therefore
important to develop rigorous ways of probing individual
interactions between these biomolecules, their driving
forces, and their regulation, since they form the basis of
most biological processes. The analytical ultracentrifuge
is the perfect tool to examine how biomolecules, such as
proteins, DNA, RNA, polysaccharides and lipids, interact,
and how we might disrupt such interactions. Dr Renwick
Dobson established the analytical ultracentrifugation
centre in May 2013. It is the only centre of its kind in New
Zealand and provides access to cutting edge techniques
for New Zealand researchers to probe their favourite
biomolecules and how they interact. Developments

in instrumentation and in data analysis have greatly
increased the potential of the approach to deal with
other complicated systems, including inorganic crystalline
nanoparticles and interaction in cell lysates and food,
and to provide information complementary to other
techniques, such as SPR.

INGREASED SGIENTIFIGC IMPACT

OUR IDEAS ARE GETTING NOTICED

High profile publications, including in the prestigious Proceedings of the
National Academy of Sciences of the USA and Immunity

BIC researchers, Dr Penel Cross and Professor Emily Parker, are
investigating evolutionary events to understand how the activity of
enzymes is regulated in a Marsden funded project. By copying nature,
they are working towards the creation of tailor-made enzymes that are
able to be precisely switched on and off. As part of this research they
have uncovered how an enzyme, required by bacteria, is regulated and
mimicked this natural example to engineer a ‘designer’ enzyme that is
precisely controlled.

This is the first example where parts of different enzymes have been
combined in this way to make a functional new enzyme. This novelty
is a significant factor in the work being accepted into the US journal
Proceedings of the National Academy of Sciences.

Dr Renwick Dobson also hit the big time this year as a co-author on a paper
in Immunity (impact factor 21.1) describing how a pseudo kinase, known as
MLKL, is involved in triggering necroptosis, the final execution mechanism
of the death process.

Dr Anthony Poole was also involved in a high-profile international
publication published in Nature detailing the workings of the most complex
cells on Earth —algal cells derived by endosymbiotic interactions of four
different cells.
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BIC’s diverse research activities have three
central foci, our flagship research programmes.
These have evolved over the life of the Institute,
and are now led by three new BIC investigators,
as we nurture new research leaders.

O

© LED BY

o THREE NEW BIC

© INVESTIGATORS, AS

o WE NURTURE NEW RESEARCH
 LEADERS

O

EVOLVING AND
ENGINEERING
BIOMOLEGULES

POOLE, PARKER, DOBSON, GERRARD

Nothing in biology makes sense except in the light of
evolution. We take that adage to heart, and are exploring
fundamental questions of how molecules evolve, function
and interact. Working closely with our colleagues in the
Callaghan Innovation Protein Science and Engineering
team, we aim to connect basic research with biotech
application.

We are focusing on the following broad areas of activity:
Harnessing biomolecular interactions, creating enzymes
with novel properties, rewiring cells to produce
biomolecules in short supply, utilising long-term evolution
experiments to better understand structure, function
and evolution, and mining evolutionary diversity for new
function.

FLAGSHIP LEADER - DR ANTHONY POOLE

Ant is a Principal Investigator in the Biomolecular
Interaction Centre and a Royal Society of New Zealand
Rutherford Discovery Fellow. Prior to returning to New
Zealand, he headed a group at Stockholm University

in Sweden. Ant’s research interests are in molecular
evolution and his group use a mix of genomics,
bioinformatics and experimental evolution to address
fundamental questions on the evolution of molecular
systems. His lab is currently using long term evolution
experiments in bacteria to study the evolution of
translation initiation and deoxyribonucleotide synthesis.
His group is also developing tools for generating
evolutionary trees from protein structural data.



ENGINEERING
BIOTEGHNOLOGY

DIMARTINO, DOBSON, FRIRBANKS, FEE,
GERRARD, NOCK, STAIGER

Advances in bioengineering provide great potential for
enhanced device functionalities. We aim to connect basic
biotech research with innovative applications driven by
engineering technology.

We are focusing on the following broad areas of activity:
3D printed devices for bioseparations, biomolecular
interactions on surfaces, biomolecular interactions related
to disease, biochemistry on chip and sourcing of advanced
materials from nature’s pantry.

FLAGSHIP LEADER - DR VOLKER NOCK

Volker received the Dipl.-Ing. degree in Microsystem
Technology from the Institute for Microsystem
Technology at the Albert-Ludwigs University of Freiburg,
Germany in 2005. He wrote his Diploma thesis on single-
use valves and pumps for transdermal drug delivery at
the Royal Institute of Technology in Stockholm, Sweden.
In 2009 he received the PhD degree in Electrical and
Computer Engineering from the University of Canterbury,
Christchurch, New Zealand. His PhD dissertation focused
on the control and measurement of dissolved oxygen in
microfluidic bioreactors.

He was awarded a Post Doctoral Research Fellowship with
the MacDiarmid Institute for Advanced Materials and
Nanotechnology based at the University of Canterbury

in 2009. In 2011 he received a Marsden Post Doctoral
Research Fellowship also based at Canterbury. In May
2012 he joined the Department for Electrical and
Computer Engineering as a Lecturer.

FROM INTERAGTION TO
APPLIGATION

DOBSON, FAIRBANKS, GERRARD, MILLER, MUSCROFT-TAYLOR,
PEARCE, STEWARD

Protein interactions are important in an amazing variety of applications, so
our basic science finds application in a broad range of fields: drug design,
nanotechnology, food science, agritech and diagnostics.

We work closely with the Callaghan Innovation Protein Science and
Engineering team, based at BIC, to engage with industry and harness our
basic science for economic benefit.

Examples include our involvement with the Fonterra Primary Growth
Partnership, our Smart Idea Programme with Canterbury Scientific Limited
looking to broaden their product range, and our Smart Idea programmes
that seek to commercialise new protein purification methods and find new
uses for protein nanostructures.

FLAGSHIP LEADER — ANTONIA MILLER

Antonia is a Senior Research Scientist in the Callaghan Innovation Protein
Science and Engineering Team. Antonia obtained her PhD in biochemistry
at the University of Canterbury and undertook international post-doctoral
studies in the areas of diabetes and hypertension. During this time Antonia
held a prestigious Juvenile Diabetes Research Foundation International
Fellowship, was awarded multiple highly competitive research grants as

a chief and associate investigator, and published in leading diabetes and
hypertension journals. Antonia’s work with pre-clinical models of disease
led to her interest in industry focused research. Antonia relocated to
Canterbury to pursue industry facing research, and has engaged with a
series of New Zealand biotechnology firms to address their R&D needs in
the biochemistry and cell biology space.
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AGRESEARCH

Jolon Dyer, Lincoln

Ali Hodgkinson, Ruakura

CALLAGHAN INNOUVATION

Richard Furneaux, Lower Hutt

Peter Tyler, Lower Hutt

Antonia Miller, Christchurch

Andrew Muscroft-Taylor, Christchurch
Phillip Rendle, Lower Hutt

Michael Steward, Christchurch

CANTERBURY SCIENTIFIC
LIMITED

Maurice Owen

INSTITUTE OF ENVIRONMENTAL
SCIENCE & RESEARCH (ESR)

Brent Gilpin

FONTERRA RESEARCH CENTRE

Skelte Anema

LINCOLN UNIVERSITY

Jim Morton

MASSEY UNIVERSITY

Jane Allison, Auckland
Austen Ganley, Auckland
Geoff Jameson, Palmerston North

Bill Williams, Palmerston North

MENSYNTHES

Barney May

PLANT AND FOOD

Nigel Larsen

UNIVERSITY OF AUCKLAND

Shaun Lott

Alok Mitra

Chris Squire

Jadranka Travas-Sejdic

David Williams

UNIVERSITY OF OTAGO

Stephen Brennan
Monica Gerth
Wayne Patrick

Tim Woodfield, Christchurch

UNIVERSITY OF WAIKATO

Vic Arcus

VICTORIA UNIVERSITY

Petrik Galvosas

Kate McGrath




)
D
)
)
)
)
]
)
)
D
)
)
)
)
]
)
)
)
)
)

O0000000000OO0OO0ODOOOO0O0

000000000000 OOOOO0O0OO

O00000000O0O0OO0OOOOOO0O0O

0000000000000 0ODO0OOO0OO

O00000000O00O0OO0ODOOO0OO0O0

000000000000 OOOOO0OO0O

O00000000O0O0OO0OOOOOO0OO0O
0000000000000 0ODO0OOO0OO
00000000000 O0OOOOOO0OO0O
0000000000000 0ODO0OOO0O
00000000000 O0OOOOOO0OO0O
O0000000000OO0OO0ODOOO0O0O0

UANGOUVER——:>

AUSTRALIA

Ashley Buckle, Monash University,
Melbourne

John Carver, ANU, Canberra

John Fuerst, University of Queensland,
Brisbane

Michael Griffin, University of Melbourne

Bridget Mabbutt, Macquarie University,
Sydney

Joel Mackay, University of Sydney, Sydney

James Murphy, Walter and Eliza Hall
Institute, Melbourne

Matt Perugini, La Trobe University,
Melbourne

GANADA

Karen Cheung, University of British
Columbia, Vancouver

CHINA

Wenhui Wang, Tsinghua University, Beijing
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CAMBRIDGE

DURHAM
NEW YORK

DENMARK

Eske Willerslev, Copenhagen University,
Copenhagen

ENGLAND

Sean Devenish, University of Cambridge,
Cambridge

Carol Robinson, University of Oxford, Oxford

Graham Richards, University of Oxford,
Oxford

Colin Kleanthous, University of Oxford,
Oxford

FRANCE

Simonetta Gribaldo, Institut Pasteur, Paris

Claude Verdier, University Joseph Fourier,
Grenoble

GERMANY

Haydyn Mertens, EMBL, Hamburg

Gerald Urban, University of Freiburg,
Freiburg

JAPAN

Eiji Morita, Osaka University, Osaka
Jun Ogawa, Kyoto University, Kyoto

Robert Sinclair, Okinawa Institute of Science
& Technology, Okinawa
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BELJING

SWEDEN

Richard Neutze, University of Gothenburg,
Gothenburg

Britt-Marie Sjoberg, Stockholm University,
Stockholm

UNITED STATES OF AMERICA

Tim Cooper, University of Houston, Houston
Laura Domigan, Tufts University, Boston
Andre Hudson, Rochester Institute, New York

Thomas Laue, University of New Hampshire,
Durham

George Lorimer, University of Maryland,
Washington

Charlene Mello, University of Massachusetts,
Boston

Vern Schramm, Einstein, New York

EE kyoro
—osaKA

.~—OKINAWA

Our researchers increasingly
collaborate with major
international groups from

all over the world. This is
reflected in a growing number
of collaborative grants and
publications.
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GALLAGHAN INNOURTION

GALLAGHAN INNOVATION HAS GOLOGATED S
SCIENTISTS WITHIN BIC

In 2012, as part of the New Zealand Government’s efforts to assist the
rebuild and growth of Canterbury businesses, the Callaghan Innovation
Protein Science and Engineering Group was established and co-located
within BIC. In addition to this, Callaghan Innovation has bought out 50% of
Professor Juliet Gerrard’s time to be an Industry and Outreach Fellow, and
provided support for her research team at Gracefield. To support the BIC/
Callaghan Innovation relationship, they also employed our BIC Institute
Manager, Susie Meade on a half-time contract to be an account manager,
aligned with their protein science and engineering team. Callaghan
Innovation has also committed to eight UC postgraduate scholarships. We
are actively pursuing the opportunities that the co-location brings in terms
of our industry linkages and new avenues of funding to support projects.

Callaghan Innovation aims to accelerate the commercialisation of
innovation by New Zealand firms through a variety of approaches. The
Protein Science and Engineering Team assists in the biotechnology space
by either adding value to existing products, which many companies

see as crucial in a competitive international market, or, exploring new
opportunities based on existing company product portfolios and strategic
R&D goals and expansion plans.

Callaghan Innovation has identified that universities

can play a key role in realising the goal of growing the
high value manufacturing sector in Canterbury, New
Zealand’s second largest manufacturing sector. The
Protein Science and Engineering Team, headed by Dr
Andrew Muscroft-Taylor, is delighted to be co-located at
the University of Canterbury, given its world class facilities
and the potential to further develop our relationship with
academics. Embedding within the University is assisting in
creating strong alliances between the University, Industry
and Callaghan Innovation. Projects involving all three

are already underway between BIC (Dr Renwick Dobson,
Dr Grant Pearce), Callaghan Innovation and a variety of
Christchurch businesses.

Four research scientists have been appointed to the
team with a broad range skills to meet industry needs:
Dr Michael Steward (antibody technologies, molecular
biology, protein biochemistry), Dr Antonia Miller (cell
biology, protein biochemistry, physiology), Dr James
Strong (fermentation, bioprocess engineering), and Mr
Dion Thompson (protein biochemistry, enzymology). The
team leader, Andrew Muscroft-Taylor, has expertise in
protein biochemistry and synthetic organic chemistry.




A PLACE FOR BIC
AND UC IN THE

PRIMARY GROWTH
PARTNERSHIP WITH
FONTERRA

BUILDING AN ONGOING RELATIONSHIP
BETWEEN BIC AND FONTERRA

Building on an existing relationship with Fonterra via an
MSI contract, considerable effort has been invested in

negotiating a place for BIC and UC in the PGP Programme.

We now have in place a PhD student and postdoctoral
fellow, working on the control of protein interactions in
dairy food.

The PGP is a Ministry of Primary Industry (MPI) funded programming. The
programme is driving the future market success of the primary industries
through long-term innovation programmes that are jointly funded

by government and industry. A key goal is to encourage more private
investment in research and development in New Zealand.

Dairy is New Zealand’s most significant industry. Innovation throughout the
dairy value chain is therefore essential to anchoring not only the position of
New Zealand dairy, but the whole New Zealand economy.

Fonterra is co-leading a PGP programme aimed at creating new products,
increasing on-farm productivity, reducing environmental impacts, and
improving agricultural education. The programme, entitled “Transforming
the Dairy Value Chain”, is aimed at transforming the dairy value chain
through investment in building capability and knowledge. Fonterra is
investing in this scientific capability and leading work to create new
premium dairy offerings, including products with specific health and
wellness benefits.
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THE GENTRE HAS A GROWING
TEAM OF POSTGRADUATE
SCHOLARSHIPS WITH CRI AND
INDUSTRY PARTNERS

POSTGRADUATE
STUDENTS

A/
XIAOLI SUN

GONTROLLED MANIPULATION OF
FOOD PROTEINS

Xiaoliis a PhD student and she is working

on the PGP project, ‘Enhanced Protein
Functionalities’, which is sponsored by the
New Zealand Primary Growth Partnership
programme with Fonterra. This project is
focus on understanding how molecular
interactions with and between food proteins
can be manipulated in a controlled way.

Xiaoli received her BSc degree at the
University of Heilongjiang August First Land
at China in Food Science, and MSc degree at
Massey University in Food Technology. Her
Masters project focused on investigating the
astringency mechanism of whey protein in
acidic conditions, in a project was sponsored
by Fonterra and Technology for Industry
Fellowships (TIF). Xiaoli had 3 years working
experience in New Zealand dairy industry,
which provides technical support to dairy
product development.

POSTGRADUATE FUNDING PARTNERS

ERIC RICHARDS

UNDERSTANDING BIOACTIVE
PROTEINS IN KIWIFRUIT

As part of a collaborative project between
BIC, Callaghan Innovation and Anagenix,

a New Zealand biotechnology company,

Eric Richards is carrying out a Masters
research project looking at some of the
bioactive protein compounds in kiwifruit.
Kiwifruit contain natural proteases, which
may help in improving digestive health. The
aim of this research is to investigate the
natural variation in enzyme activity and

to look at ways in which enzyme activity
can be maintained during processing and
storage. Eric says “The project has also given
me knowledge into how biotechnology
companies can help bridge the gap between
research and the public. This experience
will allow me to be better prepared when |
have the opportunity to contribute to other
biotechnology companies in the future.”

SARAH KESSANS

EVOLUTION OF A METABOLIC
REGULATORY ENZYME

Sarah received her PhD in Molecular

and Cellular Biology from Arizona State
University in 2011. Her dissertation was
focused on developing a plant-based

HIV vaccine component, and included an
initial structural analysis of the membrane
proximal region of HIV gp41.

She is currently working with Dr Renwick
Dobson and PhD student Katherine Donovan,
on the evolution of the metabolic regulatory
enzyme, pyruvate kinase, in E. coli. They are
seeking to elucidate mechanisms by which
the pyruvate kinase mutations in Richard
Lenski’s E. coli evolution experiments gave
rise to increased fitness of the bacteria. The
team hopes to uncover these answers by
evaluating the structures, dynamics, and
protein-protein interactions of the wildtype
enzyme and mutants generated from the
evolution experiments.

POSTDOCTORAL
FELLOWS

OUR EARLY CAREER SCIENTISTS
ARE INTEGRAL IN MENTORING
THE POSTGRADUATE
COMMUNITY
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PRINGIPAL
INUESTIGATORS

PROFESSOR JULIET GERRARD PROFESSOR CONAN FEE DR GRANT PEARCE

Director Principal Investigator, BIC Principal Investigator, BIC
Principal Investigator, BIC

DR VOLKER NOCK DR ANTHONY POOLE
PROFESSOR EMILY PARKER - . . .
Principal Investigator, BIC Principal Investigator, BIC

Deputy Director Flagship Leader Flagship Leader
Principal Investigator, BIC

DR RENWICK DOBSON ADJUNCT PROFESSOR WILLIAM
Principal Investigator, BIC SWALLOW

Principal Investigator, BIC
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ADVISORY BOARD

Professor Edward Baker, Chair

Dr Richard Furneaux, Deputy Chair
Professor Peter Hunter

Professor Anton Middelberg (Until July 2012)

Professor David Beebe (From August 2013)

MANAGEMENT STAFF

Dr Susie Meade

Dr Jonathan Love (July 2012- May 2013)

TECHNICAL STAFF

Ms Rayleen Fredericks
Mrs Jackie Healy

Dr Marie Squire (now Chemistry)

ASSOGIATE INVESTIGATORS

Dr David Ackerley, School of Biological
Sciences, Victoria University

Dr Jane Allison, Centre for Theoretical
Chemistry and Physics, Massey University

Prof Vic Arcus, Department of Biological
Sciences, University of Waikato

Prof Mark Billinghurst, HITLAB, UC

Dr David Collings, School of Biological
Sciences, UC

Dr Deb Crittenden, Chemistry Department,
uc

Dr Simone Dimartino, Chemical and Process
Engineering, UC

Prof Antony Fairbanks, Chemistry
Department, UC

Dr Paul Gardner, School of Biological
Sciences, UC

Assoc Prof Pete Gostomski, Chemical &
Process Engineering, UC

Assoc Prof Richard Hartshorn, Chemistry
Department, UC

Prof Geoff Jameson, Institute of
Fundamental Sciences, Massey University

Dr Shaun Lott, School of Biological Sciences,
University of Auckland

Dr Aaron Marshall, Chemical & Process
Engineering, UC

Assoc Prof Ken Morison, Chemical & Process
Engineering, UC

Dr Antonia Miller, Protein Science and
Engineering Team, Callaghan Innovation

Dr Andrew Muscroft-Taylor, Protein Science
and Engineering Team, Callaghan Innovation

Dr Wayne Patrick, Department of
Biochemistry ,Otago University

Prof lan Shaw, Chemistry Department, UC

Dr Mark Staiger, Mechanical Engineering
Department, UC

Dr Michael Steward, Protein Science and
Engineering Team, Callaghan Innovation

Dr Arvind Varsani, School of Biological
Sciences, UC

Dr Gabriel Visnovsky, Chemical & Process
Engineering, UC

Dr Tim Woodfield, Department of
Orthopaedic Surgery and Musculoskeletal
Medicine, University of Otago

AFFILIATED INVESTIGATORS

Assoc Prof Lindsey Conner, School of
Sciences and Physical Education, UC

Assoc Prof Rosemary du Plessis, School of
Social and Political Sciences, UC

PARTNER INVESTIGATORS

Prof Stephen Brennan, University of Otago
Dr Jolon Dyer, AgResearch

Dr Brent Gilpin, Institute of Environmental
Science & Research

Dr Nigel Larsen, Plant and Food Research
Assoc Prof Jim Morton, Lincoln University

Dr Phillip Rendle, Callaghan Innovation

BIC ADJUNCTS

ADJUNCT PROFESSOR

Professor Stephen Brennan, University of
Otago

Professor Geoff Jameson, Massey University

Professor Carol Robinson, Oxford University

ADJUNCT ASSOCIATE PROFESSOR

Dr Jolon Dyer, AgResearch Ltd

Dr Nigel Larsen, Plant & Food Research Ltd

Associate Professor Jim Morton, Lincoln
University

ADJUNCT SENIOR FELLOW

Dr Brent Gilpin, Environmental Science &
Research

Dr Antonia Miller, Callaghan Innovation

Dr Andrew Muscroft-Taylor, Callaghan
Innovation

Dr Phillip Rendle, Callaghan Innovation

Dr Michael Steward, Callaghan Innovation

ADJUNCT FELLOW

Dr Leonardo Negron, Callaghan Innovation

Dr Rachel Williamson, Australian Synchrotron

POSTDOCTORAL FELLOWS AND
RESEARGH STAFF

Dr Justine Cottam, Associated with Professor
Juliet Gerrard’s group

Dr Penel Cross, Associated with Professor
Emily Parker’s group

Dr Simone Dimartino, Associated with
Professor Conan Fee’s group (until July 2013)

Dr Wanting Jiao, Associated with Professor
Emily Parker’s group

Dr Muge Kasanmascheff, Associated with Dr
Renwick Dobson’s group

Dr Sarah Kessans, Associated with Dr
Renwick Dobson’s group

Dr Moritz Lasse, Associated with Dr Renwick
Dobson’s group

Dr Ali Reza Nazmi, Associated with Professor
Emily Parker’s group

Dr Luigi Sasso, Associated with Professor
Juliet Gerrard’s group

Dr Hironori Suzuki, Associated with Dr
Renwick Dobson’s group

Dr Céline Valéry, Associated with Professor
Juliet Gerrard’s group

Dr Madhu Vasudevamurthy, Senior Research
& Commercialisation Fellow



POSTGRADUATE STUDENTS

Helen Ashmead - Juliet Gerrard, in
partnership with Callaghan Innovation, PhD

Nicola Blackmore — Emily Parker, in
partnership with the Maurice Wilkins Centre,
PhD

Shradha Chandrasekaran — Conan Fee, PhD
Tyler Clarke — Emily Parker, MSc

Tammie Cookson — Emily Parker, in
partnership with the Maurice Wilkins Centre,
PhD

Jennifer Crowther - Renwick Dobson, in
partnership with AgResearch, PhD

Katherine Donovan — Renwick Dobson, PhD
Emma Dorsey — Renwick Dobson, MSc
Hisham Eldai — Paul Gardner, PhD

Letitia Gilmour — Renwick Dobson, in
association with Canterbury Scientific Ltd,
MSc

Logan Heyes — Emily Parker, PhD
Michael Hunter — Emily Parker, PhD

Amanda Inglis — Emily Parker, in partnership
with ESR, MSc

Dmitri Joseph — Emily Parker, in partnership
with the Maurice Wilkins Centre, PhD

Manmeet Kaur - Juliet Gerrard, in
partnership with MBIE, PhD

Jeremy Keown — Grant Pearce, PhD.

Sam Kim - Juliet Gerrard, in partnership with
Callaghan Innovation, PhD.

Eric Lang — Emily Parker, in partnership with
the BlueFern, PhD.

Wenting Liu — Anthony Poole, PhD
Emma Livingstone — Emily Parker, MSc

Deepti Mahapatra —Juliet Gerrard, in
partnership with AgResearch, PhD

Anton Mather — Simone Dimartino, MSc
Gerd Mittelstadt — Emily Parker, PhD

Gert-Jan Moggré — Emily Parker, in
partnership with Callaghan Innovation, PhD

Suhas Nawada — Conan Fee, in partnership
with CAPE, PhD

Angela Newton —Juliet Gerrard, in
partnership with Fonterra, PhD

Rachel North — Renwick Dobson, PhD

Thomas Orban — Renwick Dobson, in
partnership with MBIE and Canterbury
Scientific Ltd, PhD

Mohamad Othman — Emily Parker, MSc

Rishi Pandey - Celine Valéry & Juliet Gerrard,
in partnership with AgResearch, PhD

Amy Phillips - Juliet Gerrard, in partnership
with MacDiarmid, PhD

Prasanna Ponnumallayan — Conan Fee, PhD

Nivaskumar Ramaswarmy — Grant Pearce,
PhD

Arvind Ravichandran — Renwick Dobson, PhD

Eric Richards - Grant Pearce, in partnership
with Callaghan Innovation and Anagenix,
MSc

Kannan Subramanian — Conan Fee, in
partnership with the Wakefield Institute, PhD

Xiaoli Sun - Juliet Gerrard, in partnership with
Fonterra, PhD

Ryu Toyama — Emily Parker, MSc

Sinan Umu - Anthony Poole & Paul Gardner,
in partnership with BlueFern, PhD

Akshita Wason, Juliet Gerrard, in partnership
with MacDiarmid, PhD

Alicia Lai Sook Wei - Anthony Poole, PhD
Michael Weusten — Emily Parker, PhD

Sarah Wilson-Coutts - Emily Parker, in
partnership with Callaghan innovation, PhD

Amy Yewdall —Juliet Gerrard, in partnership
with US ARO, PhD

GRADUATED OR COMPLETED
DEGREE REQUIREMENTS

Timothy Allison, PhD, Emily Parker, Substrate
specificity and mutational studies of KDO8PS

Penelope Cross, PhD, Emily Parker,
Unravelling the evolution of allosteric
regulation | 3-3-deoxy-D-arabino-
heptulosonate 7-phosphate synthase

Jennifer Crowther, BSc Honours, Renwick
Dobson, The structural characterisation of
diaminopimelate decarboxylase (LysA)

Laura Domigan, PhD, Juliet Gerrard, New
nanomaterials: Amyloid fibrils from waste
proteins

Frances Huisman, PhD, Emily Parker, Studies
into the allosteric regulation of IPMS

Moritz Lasse, PhD, Juliet Gerrard, structure
and nutritional value of processed proteins
in food

Jacob Littlejohn, MSc, Juliet Gerrard,
Peroxiredoxins as self-assembling
nanostructures

Ben Plummer, ME, Conan Fee

Jared Raynes, PhD, Juliet Gerrard,
Immobilising enzymes on protein nanotubes
for biotechnology purposes

Sebastian Reichau, PhD, Emily Parker,
Inhibition and regulation of Mycobacterium
tuberculosis 3-deoxy-D-arabino-
heptulosonate 7-phosphate synthase

Elena Sugrue, BSc Honours, Renwick Dobson,
Investigation into the role of a dynamic
domain in pyruvate kinase

David Tran, PhD, Emily Parker, Investigating
the substrate specificity of 3-deoxy-D-
arabino-heptulosonate 7-phosphate (DAH7P)
synthase

Charunya Nanayakkara, BSc Honours, Grant
Pearce, Studies of DHDPR from Arabidopsis
thaliana

Balaji Somasundaram, PhD, Conan Fee,

A surface plasmon resonance assay

to determine the effect of influenza
neuraminidase mutations on its affinity with
antiviral drugs?

HIGHLIGHT

Professor Juliet Gerard was made a Fellow
of the Royal Society of New Zealand. She
was also appointed as Chair of the Marsden
Council and made a Director of Plant and
Food Research.
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M.M., Downard, A.J., Single and multiphase
laminar flow patterning of aryldiazonium
salt solutions inside microchannels. 3rd
Australia & New Zealand Micro/Nanofluidics
and Bionano Symposium, Wellington, New
Zealand: 12-13 April 2012.

27



Nock, V., Muller, Y., Sellier, M., Verdier, C.,
Mixing droplets by coalescence induced
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Christchurch, New Zealand: 8 November
2012.

O O

© &)

5

P

oSO O OG0

RO OOQ@O

DL
K



External research income has
grown significantly during the
life of the Institute, and we
are much less dependent on
support from the University to
meet our research goals.

Simone Dimartino, Biological adhesives:
From biology to biomimetics, Royal Society
of New Zealand, $5,000

Simone Dimartino, Conan Fee, Don Clucas,
Three dimensional printed adsorptive media,
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Renwick Dobson, Biophysical properties
of goat beta-lactoglobulin, AgResearch,
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Renwick Dobson, Diagnostic markers for
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biomolecular-interactions of medical
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Fairbanks, Diagnostic markers for diabetic
complications, MBIE, $995,628
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surgery, Prometheus Capital Ltd, $15,000

Sally Gaw, Accumulation of micropollutants
in Te Whaka-raupo/Lyttelton Harbour, Brian
Mason Scientific and Technical Trust, $4,771

Sally Gaw, Fate and behaviour of wastewater
PCP’s in constructed wetlands and on-site
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biosynthesis in pathogens, Lottery Health,
$85,500

Emily Parker, Controlling the
partitioning between the hydrolysis and
transglycosylation reactions, Industrial
Research Ltd, $54,000

Emily Parker, Identifying novel inhibitors
of a crucial biosynthetic enzyme from

Mycobacterium tuberculosis, Maurice
Wilkins Centre, $9,960

Emily Parker, Investigating in

inhibition of adenosine triphosphate
phosphoribosyltranferase: A potential target
for antimicrobial drug design, IRL, $50,000

Emily Parker, Next generation enzymes
for chemical transformations, Callaghan
Innovation, $98,875

Emily Parker, Next-generation enzymes for
commercial applications, Subcontract from
Waikato University for MBIE smart idea,
$223,642

Emily Parker, Retracing the evolution of
enzyme regulation: Understanding the
molecular mix-and-match that gives rise
to sophisticated control of metabolism,
Marsden, $639,130

Emily Parker, Grant Pearce, Renwick Dobson,
Juliet Gerrard, Conan Fee, Richard Furneaux,
Macromolecular crystallization to probe
biomolecular interactions of medical
importance, Lottery Health, $100,000

Grant Pearce, Characterisation of enzymes
important as nutraceutical additives, IRL,
$35,000

Grant Pearce, Why is the most abundant
enzyme in the world lacking specificity?
Marsden Fast-start, $266,667

Anthony Poole, How does complexity
emerge in cellular systems? Rutherford
Discovery Fellowship, $800,001

Céline Valéry, Juliet Gerrard, Nano-
doughnuts by biological antioxidant proteins,
Dumont D’urville Nz, $18,000

Madhu Vasudevamurthy, Juliet Gerrard,
Jackie Healy, Susie Meade, Protein
nanofibres based biosensors and
chromatography beads, MBIE, $973,669
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One of BIC’s aims is to 2012
Prom0t¢ exce”eht’.hlgh_ Dave Collings, Seed Grant, The biochemical
Impact, lnterdISCIphﬂary and basis behind microtubule stability in
collaborative research outputs Ornithogalum, $5,000
related to biomolecular Renwick Dobson, Seed Grant, Protein
interactions, in particu|ar protein purification: Maintenance of a hybrid AKTA
interactions. BIC awards seed on the 6th floor of SB5, 55,000
and ﬂex]b|e project gra nts to Antony Fairbanks, Seed Grant, /n vivo testing
f syntheti il |
encourage and grow research of synthetic amilyn analogues, 55,000
that su pports our vision. Conan Fee, Flexible Grant, Control of
membrane transport by self-assembling
Seed and flexible grants support  peptides, $4,000
BIC Inves‘ugators with new Conan Fee, Seed Grant, Magnetically
interdisciplinary initiatives stabilized fluidized bed (MSFB)
developing novel areas of chromatography, 55,000
research and therefore must Richard Hartshorn, Flexible Grant, New
involve the development of new approaches to stable haemoglobin controls,
. $1,500
areas of collaborative research,
rather than established Ali Re%a Nazml & Emily Parker, Flexible Gr.ant,
Proi | d Establishing a new system to study protein
programmes. Projects selecte complexes at the BIC, $2,500
are likely to seed further _ _ 4
. . . . . Matilda Newton, Wayne Patrick & Emily
Investigations and appllcahons Parker, Flexible Grant, Characterisation of
to grant-funding bodies. the Pseudomonas aeruginosa Shikimate
Kinase: A Potential Drug Target, $4,000
In 2012 and 2013, we awarded
Volker Nock, Seed Grant, $5,000
BIC grants of $57,000 and >
$94 250 respect‘ively Emily Parker, Seed Grant, Allostery and
, .
mechanism in histidine biosynthesis, $5,000
Grant Pearce, Seed Grant, Mass
spectrometry studies of Rubisco activase,
$5,000
Arvind Varsani, Seed Grant, Geminate vs
icoshedral, $5,000
Tim Woodfield, Seed Grant, Investigating
the role of surface topography and bioactive
peptide modification of biomaterial
substrates on cell function in 3D? $5,000
ONONONG)

o o o 010 ENCOURAGE AND GROW RESEARCH
o o o o THAT SUPPORTS OUR VISION

ONONONG®
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2013

Penel Cross & Emily Parker, Flexible Grant,
Mechanism of allosteric regulation of
mammalian phenylalanine hydroxylase,
$4,700

Simone Dimartino, Flexible Grant, Scale

up of capillary channelled polymer
stationary phases for affinity purification of
biomolecules, $5,000

Renwick Dobson, Seed Grant, Understanding
the modular packaging and assembly

events in the bacterial nano-compartments,
$10,000

Conan Fee, Seed Grant, Self-assembling
molecule membranes and 3D printed porous
media, $10,000

Paul Gardner & Ant Poole, Flexible Grant,
How does selection distinguish between
‘good’ & ‘bad’ RNA-RNA interactions?
$14,550

Volker Nock, Seed Grant, High-throughput
microfluidic screening of bacterial
chemotaxis, $10,000

Emily Parker, Seed Grant, Exploring the
fundamental influences of protein allostery,
$10,000

Grant Pearce, Seed Grant, Determining
the binding constants of Rubisco activase,
$10,000

Ant Poole, Seed Grant, Quantifying the effect
of RNA polymerase slippage on protein
expression, $5,000

Mark Staiger, Flexible Grant, Tissue
engineering using marine collagen and
regenerated cellulose, $3,000

Arvind Varsani, Flexible Grant, Towards
understanding the process of viral
emergence, $12,000
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