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The Biomolecular Interaction

Centre is a multi-disciplinary

research centre dedicated to the

study of molecular interactions

critical to biological function.

ons 1s

Understanding these interact

central to a range of fundamental

, new treatments for

sciences

disease and a wide range of highly

functional products.

The Centre was founded in 2007

at the Un

ty of Canterbury.

werst

It includes researchers from

Canterbury, Victoria, Otago

ties, and

werst

and Auckland un

has a growing network that

[ludes collaborators from

mece

many of New Zealand’s Crown

Research Institutes, and Callaghan

Innovation.

mereasing

BIC has a strong and

network of international

collaborators.
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a full research institute on 1 April 2010, led by co-
Directors Professors Juliet Gerrard and Conan Fee, with
Adjunct Professor Bill Swallow focused on translation
and commercialisation. Dr Susie Meade was appointed
as Research Programmes Leader from 2010 until 2015.
Rebecca Hurrell took on the role of Institute Manager in
July 2016.

Dr Volker Nock and Associate Professor Renwick Dobson
became co-Directors in 2017.

ROOOOO0OO0OO0OO0OO00OO0OO00OO0O0OOOO0OOOOOOO

Linking with industry

In 2013 Industrial Research Limited negotiated with

BIC and the University to co-locate a team of scientists
within BIC. Now part of Callaghan Innovation, this Protein
Science and Engineering Team has brought vast expertise
to BIC and UC. This has been a highly collaborative and
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é mutually beneficial arrangement.

(]

o]
Volker Nock and Renwick Dobson A national focus
Co-Directors BIC has worked hard over the past ten years to grow a
Biomolecular Interaction Centre national network. Three of its nine Principal Investigators

are now based at other New Zealand institutions.
Professors Juliet Gerrard and Anthony Poole are at the
University of Auckland and Professor Emily Parker is at

Ten years aS a premier Victoria University of Wellington. In early 2018, Associate

Professor Paul Gardner will move to the University of

research centre

W lebrati 1 . | fl The remaining five PI’s are based in four academic
e are celepbrating ten years! [t seems timely to reflect departments across UC’s Colleges of Science and

on the past decade, celebrate our current position and Engineering. Professor Conan Fee has moved recently
look forward towards further significant growth. from the Department of Chemical and Process
Engineering to establish a new School of Product Design.
o Associate Professor Renwick Dobson and Dr Grant Pearce

Begmnmgs are based in the School of Biological Sciences. Dr Volker
Nock is in the Department of Electrical and Computer
Engineering and Professor Antony Fairbanks is based in
the newly established School of Physical and Chemical

The Biomolecular Interaction Centre was created by a motivated group
of biotechnologists from various organisations who wished to improve
regional research in the field. In 2006, the group developed a proposal

to the Tertiary Education Commission (TEC) for capital equipment Sciences.

funding. This was strongly supported by the University of Canterbury, Many new Associate Investigators have joined BIC and
Plant & Food Research, the Institute of Environmental and Scientific this has seeded a multitude of new collaborations. We
Research, Lincoln University and the University of Otago. In 2007 BIC look forward to seeing these develop and grow into
purchased approximately $2M worth of capital equipment, including larger externally funded research projects. BIC has also

a surface plasmon resonance instrument, confocal microscope, developed an international reputation that it nurtures by
isothermal nanocalorimeter and circular dichroism spectrophotometer. creating a pathway for international visitors to reside in
This equipment proved to be a major boost and has facilitated strong the Centre and spark new ideas and further international
collaborative research and learning ever since. However, while BIC was very connections.

successful it became apparent it needed a major investment in people.

Somewhat fortuitously, in the latter half of 2009 the University of BIC today

Canterbury decided to invest in the development of high quality research

institutes. The aim was to take research in the University to a new level by BIC successfully occupies a niche specialisation in the
funding the development of Centres to concentrate on world-class cross- cross-disciplinary area of biotechnology, specifically
disciplinary science research, encourage and support staff and students, targeting biomolecular interactions as the key to

and attract high quality staff and students from overseas. The Centres also understanding and manipulating biological function.

had a mandate and obligation to take ideas into the wider community. Biotechnological applications arising from understanding

biomolecular interactions, both in vivo and in vitro, are

After success in what was a very competitive bidding process, BIC became enormous and cross many discipline boundaries.
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Thus, BIC now brings together researchers and students provide travel support to UC-based PI’s and contribute significant funding
from biochemistry, chemistry, chemical and biomolecular to research projects via our flagships.
engineering, food science, veterinary science, agriculture, . .
. ) o ) We have continued engagement across our network by holding up to three
mathematics and modelling, visualisation, genetics, ) o ) ) )
i ) symposia a year. This is an opportunity to disseminate BIC research, create
material physics and nanotechnology. ) )
new linkages and foster collaboration.
The strength of BIC is its focus on fundamental science, )
) L L As of November 2017 we were managing 36 external research grants,
with strong links into applications-based research and ) ) X )
) . o including three newly funded MBIE Smart Idea’s projects and a Marsden
implementation pathways. It has become self-sustaining Fast.Start
. ) ast-Start.
by attracting significant external research funding each
and every year. We have maintained a significant cohort After a decade, the Biomolecular Interaction Centre has established itself
of summer students, postgraduates and postdoctoral as a premier research institute at the University of Canterbury and we
fellows. expect the next ten years will be just as exciting.
BIC has established some funding priorities. We currently Volker Nock
support up to two new postgraduate scholarships
annually and invest strategically in short-term Renwick Dobson

postdoctoral fellows to maximise research outputs. We
seed fund new research with grants of up to $10,000
each, with an emphasis on funding projects that are
collaborative and initiate a pathway to external grants. We




olecular Interaction Centre

s, University of Canterbury
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Biomolecular Interaction Centre income (all sources)

2017*

2016

2015

2014

2013

Research budget

$2,911,487 $3,359,533 $2,301,979 $1,165,499

$2,467,186

External Reserach Income

$2,958,996 $3,362,568 $2,281,940 $1,165,499

$2,402,033

Research Expenditure

Operational budget

$385,252 $391,410 $355,900 $136,762

$307,584

Overhead Income

$125,426 $209,807 $275,780 $288,434

$77,719

PBRF Income

$404,813 $463,478 $411,181 $451,136

$492,309

Other Income

$915,491 $1,064,695 $1,042,861 $876,332

$877,612

Total income

$894,650 $882,047 $870,807 $984,344

$1,227,558

Operational Expenditure

$182,648 $172,054 (5108,012)**

$20,842

($349,946)

Surplus (Deficit)

*Forecastas at 31 October 2017. **Deficit forecast based on reversal of overhead income over multiple years, realised in 2017.

ONONONON
ONONONON
ONONONON
ONONONON
ONONONON

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOBIC’S

O0O0OO0O0OO0OO0OO0OOO0OOOOOOOOOLOOLOOLOOOObOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOeXternal

O0O0OO0OO0OO0OO0OO0OOO0OOOOOLOOOOLOOLOLOOOOObOOOOO

has
d
ficant

O00000000000O0O0O0O0O0OODOO0OOOOOOO0OO0Oorevenue

O0O0OO0O0OO0OO0OO0OOO0OOOOOLOOLOOLOOLOObOOObOOOOO
O0O0OO0OO0OO0OO0OO0OOO0OOOOOLOOOOLOLOLOLOOLObOOObOOOOO
O0O0OO0O0OO0OO0OO0OOO0OOOOOOOOOLOOLOOLOOOObOOOOO
O0O0OO0OO0OO0OO0OO0OOO0OOOOOOOOOLOOLOLOOLOOOObOOOOO

remaine

signi



)O00000000000000O0O0O0OOO0OO0O0O0O0O0OOOOOOOO0OOODOOOOO0OOOOOOOOOOOOOOOOV0DOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
)O00000000000000O0O0O0OOO0OO0O0O0O0O0OOOOOOOO0OOODOOOOO0OOOOOOOOOOOOOOOOV0DOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
)O0000000000000O0O0DO0DO0O0O0ODODODOOOODODOOOODODOOOODODODOOOOODOOOODODOOOODODODOOOODOOOOODODOOOODODODOOOOOOOOODODOOOOODODOOOOOODOOOODOLOOOOOO
)O00000000000000O0O0O0OOO0O0O0O0O0V0O0OOOOOOOO0OOODOOOOO0OOODOOOOOOOOOOOOOOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
)O000000000000000O0O0OOO0OO0O0O0O0O0OOOOOOOO0OOODOOOOO0OOOOOOOOOOOOOOOOOOOOOOONO0OOODOOOOO0OOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
)O000000000000000000000000O0O0O00O0O0O00OV0O0O00O0O0O0O0O0O0OO0O0O0O0O0O0V00O0O0O0OO0O0O0O0O0OO0OO0O0O0O0OOV0DOV0O0O0O0O0OO0O0O0O0O0OO0O0O0O0O0DO0OO0O0O0O0O0OO0OO0OO0O0O0OO0OO0O0OO0OOOOOOOO0OO
)O00000000000000O0O0O0OOO0O0O0O0O0V0O0OOOOOOOO0OOODOOOOO0OOODOOOOOOOOOOOOOOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
)O00000000000000O0O0O0OO0OO0OO0O0O0V0O0OOOOOOOO0OOODOOOOO0OOODOOOOOOOOOOOOODOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOLOOOOO
)O00000000000000O0O0O0OOOOO0O0O0O0O0OOOOOOOO0OOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
)O00000000000000O0O0O0OOOOO0O0O0O0O0OOOOOOOO0OOODOOOOO0OOOOOOOOOOOOOOOODOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOLOOOOO
)O0000000000000O0O0DO0DO0O0OO0ODODODOOOODODOOOODODOOOODODODOOOODODOOOOODOOOODODODOOOODOOOOODODOOOODODODOOOOOOOOODODOOOODODODOOOOOODOOOODOLOOOOOO
)O00000000000000O0O0O0O0OOO0OO0O0O0O0O0OOOOOOOO0OOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
)O00000000000000O0O0O0O0OOO0O0O0O0O0O0O0OOOOOOO0OOODOOOOO0OOOOOOOOOOOOOOOOV0DOOOOOOOO0OOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
»)O00000000O0 Q O0O000000000000OO0O00O0O0ODOOOOO0OOOOOOOOOOOOOOOOO0OOOOOOOOOOOOOOOOOO0OOOO

0000000000 OO0.000000 P
»)O0000000000OO O=Qa©O Qe O O, 0 q d O 00000000000 00O0OO0OO0OOO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0OOOO
)OO0O0OO0000000(Q g O [oX( g 000000000000 00OOO0OOO0OO0OOOOOOOOOOOOO0OOOOOOOOOOOOOOOOOO0OOOO
»)O00000000O0 O O |o p [oNe ] O OWO PP 0000000000000 000O0O0O0O00O0O0O0OOOOOOOOOO0OOOOOOOO0OOOOOOOOOO0OOOO
»)O00000000O0 (oo} lomoRe [eXeNe) 00000000000 000000000000 0D0O0OO0OO0OOOOOOO0OOOOOOOOOOO0OOOOOOOOOOODOOOOOOO0OOOO

)O00000000000000000O0 0000000000 000000000000 00000O00O0O0O00O0O0O0O0O0O0O0O0V0O0O00O0O0O0O0O0O0OO0O0O0O0O0OO0O0O0O0O0OO0OO0OO0OO0O0O0OO0OO0O0OO0OOOOOOOOOO
)O000000000000000O0O0OOO0OO0O0O0O0O0OOOOOOOO0OOODOOOOO0OOODOOOOOOOOOOOOOV0DOOOOOOONO0OOODOOOOO0OOODOOOOOOOOOOOOOOOOOOOOOOOOOOO

Evolving and Engineering
Biomolecules

Flagship Leader: Associate Professor Renwick Dobson

Under this flagship theme, we are exploring fundamental questions of how
molecules evolve, function and interact. We are focused on 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 highlights

Biomedical Symposium

A half-day symposium, in collaboration with the University of Otago,
Christchurch School of Medicine, was held in September. This brought
together leading researchers in the biomedical sciences (the application
of the biological sciences, especially biochemistry, molecular biology and

genetics, to the understanding, treatment and prevention of human disease).

MBIE Smart Ideas success : Development of a simple,
general and novel assay platform for detecting and
quantifying analytes in non-laboratory settings.

This proposal, led by BIC PI’s Volker Nock, Conan Fee and Renwick Dobson,
along with Neil Pattinson, builds on their recent demonstration of peptide
fibrils that reversibly form hydrogels, creating “stimuli responsive hydrogel
membranes”. Using this technology, the team will develop a novel assay
platform with broad application due to its simplicity, ease of use, and
temperature tolerance. This will allow screening tests to be undertaken

in remote and adverse environments by relatively untrained users. There
is an urgent need for cheap and effective screening devices that can be
used in non-clinical settings. Diabetes is a good example, due to its rapidly
expanding population incidence. Glycated haemoglobin is an accepted
and universal biomarker for diabetes. They will aim to produce a proof-
of-concept assay device for glycated haemoglobin to test our technology.
This simple assay will monitor the passage of blood through a “stimuli
responsive hydrogel membrane”, which is dependent on the concentration
of glycated haemoglobin.

Future development of the platform will seek to develop simple assay test
solutions to address water testing issues in remote areas and “pen-side”
testing for animal diseases. To inform the engineering and design of the
assay platform they first need to understand how the peptide self-
assembles into hydrogels and how we can control reversible assembly and
disassembly.

Other highlights

Protein and modification characterisation by intact
and semi-intact protein mass spectrometry

Mass spectrometry is a key technology for researchers involved in protein
science. It allows identification of primary sequence, quantitation of
proteins/peptides, and characterisation of side chain modifications.
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Traditional protein mass spectrometry takes a
deconstructionist or bottom-up approach, where a
protein is first enzymatically digested into smaller
peptides. These are characterised by mass spectrometry,
after which the protein puzzle is pieced together. There
are good technical reasons for this approach, however in
the process any information about the protein’s original
state is lost. BIC Al’s Stefan Clerens, Antonia Miller and PI
Ren Dobson have embarked on a collaborative project
to put in place enabling methodology for intact (top-
down) and semi-intact (middle-up/middle-down) protein
mass spectrometry that includes characterisation by
fragmentation of the protein.

Full-spectrum bacteria: Fluorescent
promoter-reporter plasmids for
constitutive labelling of bacteria and
whole-cell bacterial bioreporters

Ateam of BIC researchers, led by Mitja Remus-
Emsermann, have undertaken a project funded by a

BIC seed grant to generate a suite of genetic constructs
that can be used in multiple ways for synthetic biology
purposes. Relying on fluorescent protein technology, the
team have produced a total of 26 genetic constructs so
far, so called plasmids, which confer one of eight different
fluorescent colours in conjunction with four different
combinations of antibiotic resistance markers.

This initial set of plasmids can be used to track
differentially labelled bacteria using microscopy in situ

to determine micrometer scale behaviour. The team are
in the process of extending this toolbox with different
plasmids that can be integrated into the genome of
bacteria so that they can be maintained without antibiotic
pressure. This will yield a set of 96 plasmids that are
suitable to literally light up different bacterial species,
ranging from nasty plant and human pathogens to
biocontrol bacteria that keep plants and humans healthy.
Their next step is to test the genetic constructs in a broad
range of bacteria.

Insights into bacterial sensor proteins

This project is a new collaboration between BIC Al Dr
Monica Gerth, University of Otago, BIC PI Ren Dobson, and
BIC MSc. student Anna Smith. Their combined expertise in
the areas of microbiology and structural biology is being
directed towards exploring particular types of bacterial
sensor proteins — chemoreceptors. Chemoreceptors are
biomolecules that are promising scaffolds for engineering
biosensors; however there are currently huge gaps in

our understanding of how these molecules function.
Furthermore, the sensor domains of these proteins are
known to undergo rapid evolution compared to other
proteins. This project will allow the teams to explore the
structural consequences of the rapid evolution/expansion/
diversification of these biomolecules.



Figure 1 Example of three different bacterial strains expressing a cyan, yellow or red fluorescent protein respectively in a microfluidic device. This was the result of
collaboration between the BIC Pl Dr Volker Nock, Postdoctoral Fellow Dr Rebecca Soffe, BIC Al Dr Mitja Remus-Emsermann and doctoral student Rudolf Schlechter.

Flagship funding

Al’s Dr Stefan Clerens, AgResearch and Dr Antonia Miller,
Callaghan Innovation, and Pl Renwick Dobson received
$10,000 of seed funding for their project protein and
modification characterisation by intact and semi-intact
protein mass spectrometry.

Al Dr Mitja Remus-Emsermann received $10,000 of seed
funding for his project full-spectrum bacteria: fluorescent
promoter-reporter plasmids for constitutive labelling of
bacteria and whole-cell bacterial bioreporters.

Al Dr Monica Gerth, University of Otago, and Pl Associate
Professor Ren Dobson received seed funding of $7,600 for
their project looking at structural insights into bacterial
sensor proteins.

BIC Postdoctoral Researcher Dr Dorien Coray, along

with PI Paul Gardner and Al Mitja Remus-Emsermann,
received $9,951 seed funding for their project looking at
visualizing RNA and protein dynamics at the single cell
level for optimization of gene expression across microbial
populations.

Al Dr Mitja Remus-Emsermann received $4,000 of flagship
funding to attend QMB and purchase consumables, as well
as to top up a doctoral scholarship.

BIC Postdoctoral Researcher Dr Dorien Coray received
flagship funding to attend and speak at QMB on BIC-
supported research.

Funding success

Pl Associate Professor Paul Gardner has secured $1,000,000 of MBIE Smart
Idea’s funding for his project looking into building bioinformatic software
for controlling protein expression. This project is a collaboration between
Paul and Callaghan Innovation’s UC-based Protein Science and Engineering
Team.

BIC postdoctoral fellow Dr Jennifer Crowther has been awarded $100,000
from the Canterbury Medical Research Foundation to carry out her own
independent research into developing a bioassay for angiotensinogen to
identify women prone to pre-eclampsia.

PI’s Associate Professor Ren Dobson and Professor Conan Fee have
secured further funding from the Riddet CoRE to support projects related
to complexity in food systems. In addition to Pl funding of $123,000, they
have secured funding for a new PhD student (Amanda Board) to develop
tools that will allow us to explore protein behaviour in complex foods. The
work will be co-supervised by BIC Al Professor Geoff Jameson (Massey
University).

Pl Associate Professor Ren Dobson obtained $46,992 of funding from the
Lotteries Health Research Fund towards the purchase of a new AKTA Pure
FPLC instrument.
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: ; ; h l tolerance. This will allow screening tests to be undertaken
En g] neer] ng B] Otec no Ogy in remote and adverse environments by relatively
Flagship Leader: Dr Volker Nock untrained users.
There is an urgent need for cheap and effective screening
devices that can be used in non-clinical settings. Diabetes
is a good example, due to its rapidly expanding population
incidence. Glycated haemoglobin is an accepted and
universal biomarker for diabetes. They will aim to produce
a proof-of-concept assay device for glycated haemoglobin.
This simple assay will monitor the passage of blood

This flagship brings together rapid prototyping and advanced
manufacturing technologies from the engineering disciplines to help
inform molecular and cellular life sciences. To achieve this, the flagship
incorporates a diversity of input from the physical sciences and
engineering with the aim to develop new platforms that help unravel the
complexity of biology.

We work with cells, animals and plants and our research spans the through a “stimuli responsive hydrogel membrane”,
biological hierarchy from molecules to whole organisms. We are which is dependent on the concentration of glycated
focused on the following broad areas of activity: 3D printed devices for haemoglobin.

bioseparations, biomolecular interactions on surfaces, biomolecular
interactions related to disease, biochemistry on chips and sourcing of simple assay test solutions to address water testing

) , ) .
advanced materials from nature’s pantry. In a drive to increase cross- issues in remote areas and “pen-side” testing for animal
disciplinary research, several major projects are currently being funded diseases.
under this flagship.

Future development of the platform will seek to develop

The project also involves BIC Al Dr Jane Allison, of Massey
University, Albany, and Wellington-based aptamer

FlagSh]p h]ghl]ghts development company AuramerBio.

A half-day symposium will be held in November to celebrate our

Engineering Biotechnology flagship and ten years of BIC. Perfusable microvascular networks on-
chip inspired by nature

MBIE Smart Ideas success : A S]mpl‘e’ general and Postdoctoral Fellow Dr Rebecca Soffe, in the group of Pl

novel assay platform for detecting and quantifying Volker Nock, has been studying perfusable microvascular

analytes in non-laboratory settings. networks ?n-chip inspired by natl{re. The'project looked
at developing a platform to investigate microvascular

This successful MBIE Smart Idea’s proposal, led by BIC PI’s Volker Nock, networks, using recent developments in fabrication

Conan Fee and Renwick Dobson, along with Neil Pattinson, builds on their technology (hydrogels), taking inspiration from nature

recent demonstration of peptide fibrils that reversibly form hydrogels, (leaves). This enabled the investigation of various

creating “stimuli responsive hydrogel membranes”. Using this technology, microenviromental factors influencing cell behaviour to be

over the next three years the team will develop a novel assay platform investigated, such as shear stress, chemical stimulation,

with broad application due to its simplicity, ease of use, and temperature nutrient supply, and oxygen (depletion to saturation).




00000000

00000000

00000000000 00O00OOOOO0OOOOOOOO0OOOOOOOOOOOOOO
0000000000000 0OOOOOOOOOOOOOO0OOOOOOOOOO0OOOO

00000000
00000000

The resulting Ivy leaf photomask (left), produced by depositing a thin film of chrome onto the leaf nervature coated with photoresist, and (right) the microfluidic

platform, filled with four different dyes.

Flagship funding

Pl Conan Fee and Al Tim Woodfield, along with BIC
Postdoctoral Fellow Tim Huber have been awarded a
postgraduate scholarship covering fees and a $25,000 per
annum stipend for three years for their project developing
highly vascularized 3D printed tissue scaffolds for soft
tissue replacement.

Dr Rebecca Soffe was awarded $7,750 of seed funding for
her project looking at perfusable microvascular networks
on-chip inspired by nature.

BIC Al Dr Gabriel Visnovsky was awarded $5950 to support
PhD student Daniel Smith to travel to Almeria, Spain to
attend the University of Almeria for two months. Daniel
worked with the Department of Chemical Engineering

in the microalgae group on the construction of tubular
photobioreactors and their operation on lab, pilot and
semi-commercial scale. He attended a one-month
international course on microalgae bioprocesses.

Al Dr Monica Gerth, University of Otago, and Pl Ren
Dobson received seed funding of $7,600 for their project
looking at structural insights into bacterial sensor
proteins.

Funding success

PI’s Ren Dobson, Conan Fee and Volker Nock, along with
Neil Pattinson, AurimerBio and Massey University’s Jane
Allison, have secured $1,000,000 of MBIE Smart Ideas
funding for their project to develop a simple, general
and novel assay platform for detecting and quantifying
analytes in non-laboratory settings.

BIC Al Dr Mitja Remus-Emsermann, in collaboration with Dr Volker Nock,
was awarded a Marsden Fast-Start for a project looking at using synthetic
communities to visualise bacterial plant leaf community development and
pathogen invasion processes at the single-cell resolution. The two were
also successful in securing UC Doctoral Scholarship funding for artificial
leaf surface development as a surrogate for microbial colonization of plant
leaves.

Pl Conan Fee has been awarded $158,800 over the next two years to work
on a Scion-led Smart Idea’s project looking at sequestering natural and
anthropomorphic trace metals from water. This project is in collaboration
with recent New Zealand start-up company Ligar Polymers and the
University of Surrey (UK).

BIC Al Pete Gostomski of UC’s Department of Chemical and Process
Engineering has been awarded $945,000 of Marsden funding to lead
a project looking at removing nitrate from contaminated water using
methane.

BIC Al Dr Aaron Marshall, in UC’s Department of Chemical and Process
Engineering is an investigator on a Marsden project led by Professor Alison
Downard looking at tailored environments for highly active and stable
electrocatalysts.

BIC Al Dr Laura Domigan, School of Biological Sciences, University of
Auckland has led a successful proposal to secure $1,000,000 in MBIE
funding for her Smart Idea looking at lens protein adhesives for use in
ocular surgery. The project also brings in BIC Pl Professor Juliet Gerrard,
(School of Biological Sciences, University of Auckland) and Professor Trevor
Sherwin (Faculty of Medical and Health Sciences, University of Auckland).

Pl Volker Nock was successful in securing MacDiarmid Institute PhD
scholarship funding with Prof. Maan Alkaisi on the development of flexible
microdevices for characterization of the role of bionanomechanics in
cancer, and with Dr Jenny Malmstrom on the design and characterisation
of stimuli-responsive hydrogel biointerfaces.

1

000000000000 00O0OOOOOOOOOOOO0OOOOOOOO0OO0OOOO
000000000000 00O0OOOOOOOOOOOO0OOOOOOOO0OO0OOOO

00000000
00000000



)O00000000000000O0O0O0OOO0OO0O0O0O0O0OOOOOOOO0OOODOOOOO0OOOOOOOOOOOOOOOOV0DOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
)O00000000000000O0O0O0OOO0OO0O0O0O0O0OOOOOOOO0OOODOOOOO0OOOOOOOOOOOOOOOOV0DOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
)O0000000000000O0O0DO0DO0O0O0ODODODOOOODODOOOODODOOOODODODOOOOODOOOODODOOOODODODOOOODOOOOODODOOOODODODOOOOOOOOODODOOOOODODOOOOOODOOOODOLOOOOOO
)O00000000000000O0O0O0OOO0O0O0O0O0V0O0OOOOOOOO0OOODOOOOO0OOODOOOOOOOOOOOOOOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
)O000000000000000O0O0OOO0OO0O0O0O0O0OOOOOOOO0OOODOOOOO0OOOOOOOOOOOOOOOOOOOOOOONO0OOODOOOOO0OOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
)O000000000000000000000000O0O0O00O0O0O00OV0O0O00O0O0O0O0O0O0OO0O0O0O0O0O0V00O0O0O0OO0O0O0O0O0OO0OO0O0O0O0OOV0DOV0O0O0O0O0OO0O0O0O0O0OO0O0O0O0O0DO0OO0O0O0O0O0OO0OO0OO0O0O0OO0OO0O0OO0OOOOOOOO0OO
)O00000000000000O0O0O0OOO0O0O0O0O0V0O0OOOOOOOO0OOODOOOOO0OOODOOOOOOOOOOOOOOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
)O00000000000000O0O0O0OO0OO0OO0O0O0V0O0OOOOOOOO0OOODOOOOO0OOODOOOOOOOOOOOOODOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOLOOOOO
)O00000000000000O0O0O0OOOOO0O0O0O0O0OOOOOOOO0OOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
)O00000000000000O0O0O0OOOOO0O0O0O0O0OOOOOOOO0OOODOOOOO0OOOOOOOOOOOOOOOODOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOLOOOOO
)O0000000000000O0O0DO0DO0O0OO0ODODODOOOODODOOOODODOOOODODODOOOODODOOOOODOOOODODODOOOODOOOOODODOOOODODODOOOOOOOOODODOOOODODODOOOOOODOOOODOLOOOOOO
)O00000000000000O0O0O0O0OOO0OO0O0O0O0O0OOOOOOOO0OOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0OOODOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
>)O00000000000000O0O0O0O0OOO0O0O0O0O0O0O0OOOOOO0O0OOODOOOOO0OOOOOOOOOOOOOOOO0OOOOOOONO0OOOOOOOO0OOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
»)O00000000O0

0000000000 OO0.00000 00000000000 0000O0OO0OOOOOOO0OOODOOOOO0OOOODOOOOOOOOOOOOOOOOOOOOOOOOOOO
»)O0000000000OO O=Qa©O Qe O O, O JdOoMO O, O, 000000000000 00O0O0OOOOO0OOODOOOOOOOOOOOOOOOOOOOOODOOOOOO
)OO0O0OO0000000(Q g O oo (o) 000000000000 00O0O0OOOOO0OOODOOOOOOOOOOOOOOOOOOOOODOOOOOO
»)O00000000O0 O O |o p oo (o) ¢} e @) 000000000000 00O0O0OOOOO0OOODOOOOOOOOOOOOOOOOOOOOODOOOOOO
»)O00000000O0 (oo} OO0 000 oo [oRene) oo 000000000000 0000O0O00OOOO0OO0O0O0OOOOOOO0OOODOOOOOOOOOOOOOOOOOOO

)O00000000000000000O0 0000000000 000000000000 00000O00O0O0O00O0O0O0O0O0O0O0O0V0O0O00O0O0O0O0O0O0OO0O0O0O0O0OO0O0O0O0O0OO0OO0OO0OO0O0O0OO0OO0O0OO0OOOOOOOOOO
)O000000000000000O0O0OOO0OO0O0O0O0O0OOOOOOOO0OOODOOOOO0OOODOOOOOOOOOOOOOV0DOOOOOOONO0OOODOOOOO0OOODOOOOOOOOOOOOOOOOOOOOOOOOOOO

Chemical Biology

Flagship Leader: Professor Antony Fairbanks

Chemical Biology involves the application of chemical techniques,
tools, methods of analysis and often compounds produced by synthetic
chemistry to the study and manipulation of biological systems.

The vast majority of world-leading chemistry departments now have a
strong research presence in the chemical biology field, as the underpinning
tools of synthetic organic chemistry are applied directly to contemporary
biological problems.

The creation of this flagship aims to synergise synthetic chemistry
capabilities, both at UC and elsewhere in New Zealand, with topical
and interesting biology problems. In particular, the aims are to use
synthesis and a wide variety of other chemical techniques to further
our understanding of and to modulate highly complex biomolecular
interactions.

Flagship Highlights

Chemical Biology Symposium

A half-day symposium was held in April to launch this new flagship which
attracted ~80 attendees. Speakers included scientists from the Ferrier
Research Institute at Victoria University of Wellington, the University of
Auckland, the University of Otago, and Massey University.

Mutating an enzyme substrate to test a catalytic
mechanism

This project, undertaken by BIC Postdoc Dr Rachel North, BIC Al Dr Phillip
Rendle, and BIC PI’s Professor Antony Fairbanks and Associate Professor
Ren Dobson, is testing a hypothesis concerning the mechanism of the
enzyme N-acetylmannosamine- 6-phosphate 2-epimerase. The team aims
to probe the enzyme’s mechanism by the synthesis and investigation of a
modified substrate (N-acetylmannosamine-6-phosphate) in which the C5
hydroxyl group has been methylated (Figure 1).

HO NHAc

Figure 1. The substrate analogue of N-acetylmannosamine-6-phosphate in which the
C5 hydroxyl is now a methyl ether.

The enzyme was successfully purified, and kinetic studies are currently
underway to test whether the substrate analogue is an inhibitor. This
kinetic assay requires the coupling of four enzymes, which ultimately
results in the turnover of NADPH, the concentration of which can be
followed at 340 nm.

The team have also successfully produced protein crystals that have been
co-crystallized with the substrate analogue to assess its binding mode.
These crystals will be taken to the Australian Synchrotron in December for
data collection.

Given progress so far we can estimate that the project will result in at least
two manuscripts, co-authored by members of BIC, UC, and the Ferrier
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Institute. Ultimately, this project has developed closer
interactions between these institutes, with the potential
to open up new opportunities for funding in the future.

MBIE success: Manufacture of structure-
optimised homogenous glycoprotein
therapeutics

Glycoproteins are amongst the world’s most valuable
commercial products. In 2015, the combined global
market for protein therapeutics was already a staggering
USS$174 billion, and this is predicted to rise to ~US$250
billion by 2020. A very significant proportion of these
proteins are glycoproteins, i.e. proteins with sugars
covalently attached (predominantly N-glycans), and
these sugars are vital for their in vivo activity. However
current methods for manufacturing glycoproteins are
extremely expensive, time-consuming, and invariably
produce inseparable mixtures of products (glycoforms),
only a fraction of which may display the desired activity.
All current glycoproteins are sold as complex mixtures of
materials.

BIC PI Professor Antony Fairbanks has a vision to develop
a totally novel approach to making glycoproteins. With
$1,000,000 of funding from MBIE for his Smart Ideas
proposal he will work alongside Drs Antonia Miller and
Craig van Dolleweerd of Callaghan Innovation’s UC-based
Protein Science and Engineering Team on objectives that
are three-fold:

¢ To develop a process that will produce pure
glycoprotein products.

e To precisely select the structure of the carbohydrate
component to optimise function.

¢ To significantly reduce the overall manufacturing
costs by increasing production efficiency and yields.

New analytical capabilities - High
Performance Anion Exchange
Chromatography (HPAEC-PAD)

BIC recently purchased a Dionex ICS 5000: a high
performance anion exchange chromatography system.
This analytical facility allows the high-resolution analysis
and separation of anions. The detector system used is
electrochemical (pulsed amperometic detection, PAD,
sometime also called pulsed electrochemical detection,
PED), and so is extremely sensitive; significantly more so
than typical HPLC detectors.

A wide variety of different columns are available for
use with the system, which allow a very broad range of
analytical applications.

In addition to anions, as the eluent used is sodium
hydroxide, weakly acidic organic compounds, such as
reducing sugars are also very amenable to analysis.
The ICS system is therefore capable of mono-, oligo-



o o C
o o o o o o o o o o o o o C
(o) (o) C
o C
o C
(o) «
o C
o C
o C
o C
(o) [
o C
o C
o C
o C
o C
o C
o C
(o) «
C

and polysaccharide analysis and profiling, and finds groups at the University of Canterbury. Both will shortly take up permanent

applications in disciplines as disparate as Glycobiology and academic positions in UC’s newly established School of Physical and

Food Science. Chemical Sciences.

Flagship funding Funding succss

BIC Postdoc Dr Rachel North and BIC Al Dr Phillip Rendle Pl and Flagship leader Professor Antony Fairbanks was successful

of the Ferrier Institute of Wellington, along with BIC PI’s in securing funding ($1,000,000) for an MBIE Smart Idea to study

Antony Fairbanks and Ren Dobson, were awarded $10,000 the manufacture of structure-optimised homogenous glycoprotein

for their collaborative project looking at mutating an therapeutics. This research program will be undertaken in collaboration

enzyme substrate to test a catalytic mechanism. with Callaghan Innovation’s UC-based Protein Science and Engineering
Team.

New BIC Al’s Dr Tim Allison and Dr Jodie Johnston were
awarded $7,000 each to help establish their research

e

e BIC Postdoctoral Fellow, Dr Henry You Li. Henry works in the ressearch group of Professor Antony
Fairbanks on his Marsden-funded project looking at a new paradigm for organelle targeting.
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From |ntel’aCtl on to Laser detection of nitrates in waterways

and soils

Ap pl] Cat] On BIC Al Dr Deborah Crittenden, along with Associate

Professor Sally Gaw, both from the School of Physical and
Flagship leader: Dr Antonia Miller Chemical Sciences, have won for their innovative laser
detection tool, that has the ability to measure nitrates in
the field using both soil and water samples. It promises to
be portable and cost-effective with a low-environmental

We have continued to build on our ability to take ideas from the research
laboratory into the real world by continuing to progress initiatives to
support the evaluation of current and future research in the context of
application to industry. Three new MBIE Smart Ideas proposals were
funded in the 2017 round , meaning we now have considerable momentum

in this Flagship. We have also continued our run of success with UC’s Tech
Jumpstart competition. caps on nitrogen discharge, a portable measuring tool

would enable farmers to conveniently measure nitrate

impact and the capability of selecting only nitrates from
the sample, avoiding other deposits or substances with
similar structures. With the introduction of new legislative

levels on the farm, helping them to keep discharges within
Tech Jumpstart the new limits. Technology incubator Astrolab will provide
an additional $35,000 worth of practical services to this

Tech Jumpstart is a competition run by the University of Canterbury. It project

provides researchers with the opportunity to transform their ideas and
research into commercial reality. In 2017 BIC PI’s and Al’s were involved in
three of the five winning entries. Each winning entry receives $20,000 of Miniature electrochemical sensing
K|W|N.et funding and further commercialisation support. The projects are elements for detection of nitrate
described below:

Dr Vladimir Golovko of the School of Physical and
Chemical Sciences and BIC Al Dr Aaron Marshall of

H]gh-performance prmted heat eXChangerS Chemical and Process Engineering won for their novel

BIC PI Professor Conan Fee from the School of Product Design, and BIC electrochemical sensing system for nitrates. Along the
Postdoctoral Fellow Dr Tim Huber in Chemical and Process Engineering lines of a digital thermometer, the electrode has the
won for their 3D printed heat exchangers; an original class of heat advantages of long life and durability, plus the ability to
exchangers that could be a game changer in design and efficiency. Using send information via a networked monitoring system.

3D printing technology, they offer new possibilities in fields including A system such as this would provide regional councils
motorsport, air conditioners or laptop processors where cooling can take with a real-time view of nitrates in waterways across
place faster in radical new shapes while providing increasingly important their catchment areas, enabling them to enforce the new
reductions in weight. legislative caps on nitrogen discharge.

KiwiNet Prize
ginner 2037

Left to right: Dr James H'Utchim,gp_igto KiwiNet, DrTim Huber and
Professor Conan.Fee.
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fFe

Filmetrics profilm3D optical profilometer.

Outstanding facilities and new strategic capability between different biomolecules (e.g. protein-DNA interactions). The

are critical to BIC’s mission of delivering world-class addition, in 2017, of a viscometer/densitometer brings new capability for
research in biomolecular interactions at the interface this facility by allowing for the direct measurement of solution density
of engineering and science. As such, BIC continues to and viscosity — parameters essential for data analysis. Previously these

invest strategically in capital equipment and on-going
maintenance. Our capital expenditure plan is carefully
crafted to focus on bringing new capability to BIC and
complement facilities in the wider University.

parameters were estimated, but this is difficult (impossible) for complex
fluids, such as cell lysates or milk, which more closely mimic the natural
environment in which proteins function.

. . Infors refrigerated multitron incubator with cooling
High performance anion exchange

chromatography (HPAEC-PAD) ($74,700) ($23,100)

This strategic purchase supports BIC research, particularly in the School of
Biological Sciences where there is a need to grow cultures at attenuated
temperatures for the expression of difficult proteins, such as the

This purification and analytical system allows the
separation, quantification and identification of
carbohydrates, amino acids and a variety of other
biomolecules. It is similar to an HPLC, but works on the membrane proteins. Research into membrane proteins is Marsden-funded
basis of anion-exchange. This is new capability for BIC and work currently being carried out in the Dobson research group.

the University. From late-2017 it will be housed in the new
Regional Science and Innovation Centre.

Fimetrics profilm3D optical profilometer (560,000,

Anton Paar LOVIS DMA4100 with support from the College of Engineering)

(microviscometer/densitometer) for the
AUC ($50,613)

Optical profilometry allows for large area, sub-micrometer resolution
optical characterisation of 3D topographies. It provides very fast 3D
scanning of flat and curved biomaterial constructs, microfluidic device

New Zealand’s first analytical ultracentrifuge (AUC) was molds, micron-scale device geometries, and 3D printed constructs, such
purchased by the University of Canterbury in 2013. as column arrangements and tissue engineering scaffolds. The equipment
It allows researchers to probe the molecular mass of complements existing nano-and micron-scale characterisation techniques
biomolecules in solution and to characterise interactions available in the BIC-aligned UC Nanofabrication facility.
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BIC has seen exciting growth across in research throughout 2017. A large number of honours, masters
and doctoral students, and postdoctoral fellows have commenced studies on a broad range of topics in
the research groups of our PI’s and Al’s throughout 2017. Some of their projects are externally funded,
and others partially or fully support by BIC via contestable funding rounds and flagship funding. Here we
profile a few of our newest doctoral students.

Michal Bernach
Artificial leaves

Michal Bernach is a new BIC PhD student
who wants to get the insight into the life of
foliar bacterial communities on the surface
of artificial leaves. His project is a joint
effort between the School of Biological
Sciences, Department of Electrical and
Computer Engineering and the Biomolecular
Interaction Centre. Michal will be co-
supervised by Drs Mitja Remus-Emsermann
and Volker Nock.

Michal came to Christchurch from Poland,
where he finished his Master’s in the
Faculty of Biotechnology at the University
of Wroclaw. Afterwards, he completed

an internship at Max Planck Institute of
Molecular Plant Physiology in Potsdam

and worked as laboratory technician at
International Institute of Molecular and Cell
Biology in Warsaw.

During his scientific journey he had
opportunity to work in different fields. While
working on his Master thesis he focused

on organization of bacterial chromosomes
by DNA binding proteins. He also learnt
techniques to investigate changes in plant
metabolism and characterization of protein
structure.

It is really exciting for Michal being able

to work on an artificial leaf project, which
allows him to put his knowledge to use but
also opens for him the doors to new fields
of science. He's looking forward what the
future brings and enjoys the beauty New
Zealand has to offer.

Although Michal was awarded a full BIC
scholarship of $25,000 per annum for three
years, he was subsequently awarded a UC
Doctoral Scholarship. BIC is continuing to
support Michal studies.
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Ziqgi Yu
Effect of protein and lipid co-oxidation on
food quality

Zigi Yu has commenced a PhD, co-funded by
BIC and AgResearch, on the effect of protein
and lipid co-oxidation on food quality. Ziqi

is based at AgResearch in Lincoln, working
under the supervision of Dr Anita Grosvenor,
along with Dr Stefan Clerens and UC’s Dr
Grant Pearce.

Ziqgi got her Master’s degree from
Wageningen University, Netherlands, in
food technology, specialising in ingredient
functionality. She undertook an internship at
Copenhagen University, in the department
of food science.

Her previous lab experience has been
focused on characterising the changes in
protein structure and properties that occur
under the influence of heat treatment

and enzymatic modification. This led to
experience in proteomics. What drew her
attention most during this time was how
protein properties and modifications can be
correlated with health and biological studies
to improve quality of life. She is ultimately
dedicated to contributing in this area.

While carrying out her internship at
Copenhagen she became passionate about
the study of protein interactions. Redox
proteomics is an electrify area to Zigi and
the description of this innovative, ground-
breaking PhD project, funded by AgResearch
and BIC caught her eye. She is looking
forward to learning and developing new
techniques as she gets into her studies.

Ziqi is excited to have travelled across the
world to New Zealand and she is ready to see
where this journey will lead.

Dinesh Bhandari

A new approach to studying Legionella
mobility and persistence in engineered
water systems

Dinesh joined the Biomolecular Interaction
Centre and ESR as a PhD student in
September. He will be working on an ESR
Marsden-funded project studying Legionella
mobility and persistence in engineered
water systems using micro mimics. Dinesh’s
study will focus on Legionella pneumophila,
amoeba and biofilm aspects of the project
under the supervision of ESR’s Dr Liping Pang
and BIC Al Dr Mitja Remus-Emsermann.

Before starting his PhD, Dinesh worked

for 3.5 years as a Health Research Officer

at Public Health Research Laboratory

and Microbiology, Institute of Medicine
Nepal. His special experience and interest

is in infectious disease aetiology and
antimicrobial resistance patterns of bacteria.
Dinesh has an MSc in Medical microbiology
from Tribhuvan University.

When not working, Dinesh loves to spend his
time in woods among birds and animals. Six
years ago, he was a trainee naturalist with

a national park in Nepal where he escorted
the visitors for jungle activities and tracking
wild animals. Alongside, he collected
animal’s specimens for biological study of
their ecological adaptation and evolution

so that efforts could be made toward their
conservation in natural habitat. Dinesh

used to play football and cricket until after a
serious injury to his shoulder and knee. He
loves listening to music and he is a big fan of
Pink Floyd.






Sujani Ariyadasa
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Sujani Ariyadasa

Mimicking Legionella in engineered water
systems

Sujani Ariyadasa joined BIC and ESR in August
as a PhD student in ESR’s Environmental
Science group. Sujani will be working on

a Marsden-funded project over the next
three years to develop a surrogate system
that mimics the behaviour of Legionella

in engineered water systems under the
supervision of ESR’s Liping Pang and BIC PI's
Conan Fee and Renwick Dobson.

Sujani comes from Sri Lanka. She obtained
her BSc in Microbiology and Biochemistry
from the University of Bangalore, India
and her MSc in Molecular and Applied

Rudolf Schlechter

Spatial distribution patterns of synthetic
bacterial communities on the plant leaf
surface

Rudolf is a PhD student keen to understand
how bacterial live, interact, thrive and form
communities on plant leaves. His research is
aligned to a collaborative project developing
leaf surrogates between the School of
Biological Sciences, the Department of
Electrical and Computer Engineering,

and the Biomolecular Interaction Centre.
Rudolf will be focused on factors that shape
bacterial community structures in planta,
uncovering the ground rules that shape
these structures to be applied later on

Don Sinclair

Development of highly vascularized 3D
printed tissue scaffold for soft tissue
replacement

Don will commence his BIC-funded PhD in
early 2018 in the research group of Professor
Conan Fee, co-supervised by Dr Tim Huber
and Professor Tim Woodfield (University of
Otago, Christchurch School of Medicine). His
topic will be on the development of highly
vascularized 3D printed tissue scaffold for soft
tissue replacement.

Don has just completed his Bachelor of
Engineering with Honours at UC majoring
in Chemical and Process Engineering with a
minor in Bioprocessing.

artificial leaves. This project is under the
supervision of Dr Mitja Remus-Emsermann,
with Professor Paula Jameson and Dr
Matthew Stott as co-supervisors.

Microbiology from University of Peradeniya,
Sri Lanka. Before starting her PhD Sujani
worked for the Sri Lanka Institute of
Nanotechnology and Credence Genomics, a
DNA sequencing laboratory. Rudolf has been always fascinated by the
molecular and cellular adaptations outlining
plants and microbes’ interactions. Before
arriving to Christchurch, Rudolf started his
research journey in Santiago de Chile, where
he completed his degree at the Faculty of
Biological Sciences, Pontificia Universidad
Catdlica de Chile. During his thesis project,
he investigated defence mechanisms of
grapevines against the powdery mildew.
Later on, he worked in Switzerland, where
he investigated the role of endocytosis in
plant-pathogen interactions at ETH Zurich.
So far, he has gained experience in live-

cell imaging, high-resolution fluorescence
microscopy, cellular and molecular biology.
Currently at UC, Rudolf will apply his skills to
study and learn more about non-pathogenic,
leaf-colonising bacteria and their spatial
distribution on plant surfaces.

Outside work, Sujani likes to travel and to
spend time with friends. She also loves
animals (especially cats and dogs!). Sujani is
also a long-distant sea swimmer (competing
national level) although she hasn’t done
much swimming recently.

Rudolf is highly motivated to work on this
innovative and promising project, and to
get inspired by New Zealand’s cultural and
natural richness.
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The Biomolecular Interaction Centre has continued strong investment in postdoctoral fellows. We are
lucky to have a large cohort of externally funded fellows working on a range of research projects, and
we have also funded a number of short-term fellowships funded directly by our Centre. Here we profile

some of the 2017 cohort of fellows.

Fabian Dolamore

Fabian Dolamore is a new Postdoctoral
Fellow in the Biomolecular Interaction
Centre. He will spend the next three years on
an MBIE-funded Smart Ideas project looking
at the development of a simple, general

and novel assay platform for detecting and
guantifying analytes in non-laboratory
settings. Fabian’s specific role is around
developing molecular dynamics knowledge
of the assay and applying these findings to
engineering the assay platform.

Fabian has recently completed his PhD in
Chemical and Process Engineering at UC (also
under BIC), which focused on developing a
modelling tool for chromatographic systems
using computational fluid dynamics to
optimize performance via manipulation of
the stationary phase morphology.

Azadeh Hashemi

Azadeh Hashemi (or as some people know
her Azy) is a new Research Associate in

the Biomolecular Interaction Centre. She
just submitted her thesis which focused

on developing a process for fabrication

of protein-based biodegradable materials
with micro- and nanoscale regular and
bioimprinted surface features. She will spend
the next few months studying further the
behaviour of cells on biodegradable films
with surface bioimprints. She is hoping to
publish a couple of papers from these results
and what was left from her PhD.

Azadeh did her undergrad in Applied Physics,
and master’s degree in Plasma Engineering,
both in Iran. She came to New Zealand four
years ago to do her PhD at the Electrical and
Computer Engineering with Dr Volker Nock.
She has learnt so much during these years
and loved her experience as a student at UC
and her life in Christchurch.

Henry You Li

Henry is a new Postdoctoral Fellow in the
Biomolecular Interaction Centre working in
the group of Professor Antony Fairbanks.
Henry will spend the next three years on a
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Marsden-funded project looking at a new
paradigm for organelle targeting. The project
is developing a revolutionary drug-targeting
system that could one day be used to treat
a range of fatal, inherited diseases caused
by genetic enzyme deficiencies — lysosomal
storage disorders — of which there are
around 200 sufferers in New Zealand.

Their key focus is on developing organelle
targeting to deliver recombinant enzymes
and other drugs to their target cells.

Henry did his undergraduate studies in
biology, and had two years Master’s training
in cell death signalling pathways. Then he
worked on transcription regulation for

the next three years and obtained PhD in
molecular biology and biochemistry. In his
current project, Henry wants to use his
expertise in biochemistry and develop new
skills in carbohydrate chemistry. Henry
comes from China and enjoys living and
working in Christchurch.

Tim Huber

Tim completed his undergraduate degree

in Biomimetics/Bio-inspired Engineering at
the University of Applied Sciences, Bremen,
Germany in 2007. He then continued there
as a research associate in the Biomaterials
group promoting natural fibre reinforced
polymers for industrial applications and
product design before moving to begin

his PhD in Mechanical Engineering at UC

in 2009. His research was focused on

the synthesis and analysis of all-cellulose
composites using ionic liquids, trying

to mimic already established industrial
processes for this new class of materials.
After receiving his doctorate in 2013, he
spent ten months as a postdoctoral fellow at
the Bioproducts Discovery and Development
Center at the University of Guelph, Canada.
Since 2014 Tim has been working as a
postdoctoral fellow at the Biomolecular
Interaction Centre at UC working on the

3D printing of biopolymers, especially
cellulose, for the use in chromatographic
media and other applications, as well as the
development of new 3D printing technology.

Tim, along with Professor Conan Fee were
recent winners in UC’s Tech Jumpstart

competition for their 3D printed heat
exchangers.

Jennifer Crowther

Jennifer Crowther is currently on a short-
term BIC funded postdoctoral fellowship
investigating interactions of milk proteins
within the research group of Associate
Professor Ren Dobson. While in this role,
Jennifer applied for and was granted
$100,000 from the Canterbury Medical
Research Foundation to fund her own
independent research into developing a
bioassay for angiotensinogen to identify
women prone to pre-eclampsia. Jennifer
will commence this research project in early
2018.

Jennifer recently completed her PhD within
the Biomolecular Interaction Centre, which
focused on understanding the differences
between the cow and goat forms of a
particular milk protein involved in causing
milk allergies.

Rebecca Soffe

Rebecca is working as a postdoctoral
fellow in the research group of Dr Volker
Nock on the Science for Technological
Innovation National Science Challenge. This
Challenge, Kia kotahi mai — Te Ao Pitaiao
me Te Ao Hangarau, aims to develop new
and innovative technologies to create
commercially successful, breakthrough
products.

Rebecca’s specific project is to develop a
sensor capable of detecting insulin in free
blood, towards a point-of-care insulin device.
The device will assist those with diabetes for
improved insulin management.

Rebecca completed her undergraduate
studies in Electrical and Electronic
Engineering, at the University of Canterbury.
She then moved to Melbourne to

undertake her PhD at RMIT University in
mechanotransduction utilising microfluidic
platforms. The focus of the research was to
investigate the influence of different shear
stress stimulation conditions, on intracellular
calcium signalling.
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mediate the import of sialic acid across the
cytoplasmic membrane.

this phenomenon in flightless birds and

in pathogenic bacteria, and developed

a machine learning-based method for
predicting the emergence of new pathogens
using these reproducible signatures of
adaptation. After finishing this role she

left New Zealand to take up a position as a
postdoctoral fellow at the Wellcome Trust
Sanger Institute, where she will continue
her work developing approaches to
understanding and predicting key traits of
pathogenic bacteria based on their genome
sequence.

Rachel North

Rachel is a postdoctoral fellow in the Dobson
research group working on a Marsden-
funded project looking at how bacteria
scavenge sialic acids from their human

host. Her particular focus is on sialic acid
transporters, which mediate the import of
sialic acid across the cytoplasmic membrane.

Daniela has recently moved to New
Zealand. She did her PhD at the University
of Wageningen, the Netherlands under

the supervision of Michiel Kleerebezem
and a postdoc at the University of Basel,
Switzerland with Dirk Bumann. During this
time she has developed particular expertise
in bacterial genetics and molecular biology
as well as in mucosal immunology and

Rachel did her PhD at the University of
Canterbury, also under the supervision

of Dr Renwick Dobson. During this time

she developed particular expertise in
enzymology, membrane protein production
and structural biology.

infectious diseases.

Nicole did her PhD in biochemistry under
the supervision of Associate Professor Paul
Gardner, where she developed a method for
detecting the degradation of protein coding

Nicole Wheeler

. In early 2017, Nicole Wheeler joined BIC
Daniela Remus

Daniela is a postdoctoral fellow in the
Dobson research group. Her particular focus
is on bacterial sialic acid transporters, which

for a brief postdoctoral fellowship. Nicole’s
work focusses on the gradual loss of
function of redundant genes during niche
adaptation. Over two months she studied

genes in genomic DNA, and used this to
study the evolution of bacterial pathogens.

Left to right: Jengifier Crowther, Fabiang@elamore, Rachel North and Daniela Remus.
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Principal
Investigators

Associate Professor Renwick Dobson

Professor Antony Fairbanks

Professor Conan Fee

Professor Juliet Gerrard

Dr Volker Nock

Professor Emily Parker

Dr Grant Pearce

Professor Anthony Poole
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Advisory Board

Chair: Distinguished Professor Ted Baker,
University of Auckland

Deputy Chair: Professor Richard Furneaux,
Ferrier Research Institute, Victoria University
of Wellington

Professor David Beebe, University of
Wisconsin — Madison

Professor lan Wright, Deputy Vice-
Chancellor, Te Tumu Tuarua, University of
Canterbury

Professor Jan Evans-Freeman, Pro Vice-
Chancellor — Engineering, Amorangi Pikaha,
University of Canterbury

Professor Wendy Lawson, Pro Vice-
Chancellor —Science, Amorangi Ptaiao,
University of Canterbury

Management staff

Rebecca Hurrell, Institute Manager

Technical Staff

Ms Rayleen Fredericks, Department
of Chemical and Process Engineering,
University of Canterbury

Mrs Jackie Healy, School of Biological
Sciences, University of Canterbury

Dr Sarah Kessans, School of Biological
Sciences, University of Canterbury

Associate Investigators

Dr David Ackerley, School of Biological
Sciences, Victoria University of Wellington

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

Dr Tim Allison, School of Physical and
Chemical Sciences, University of Canterbury

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

Dr Craig Billington, Institute of Environmental
Science & Research

Prof Stephen Brennan, Molecular Pathology
Laboratory, Canterbury Health Laboratories

Dr Stefan Clerens, Food and Bio-Based
Products, AgResearch Ltd

Assoc Prof Dave Collings, School of
Environmental and Life Sciences, University
of Newcastle

Dr Deb Crittenden, School of Physical and
Chemical Sciences, University of Canterbury

Dr Simone Dimartino, School of Engineering,
University of Edinburgh

Dr Laura Domigan, School of Biological
Sciences, University of Auckland

Dr Jolon Dyer, Food and Bio-Based Products,
AgResearch Ltd

Prof Gary Evans, Ferrier Research Institute,
Victoria University of Wellington

Dr Monica Gerth, Department of
Biochemistry, University of Otago

Dr Brent Gilpin, Institute of Environmental
Science & Research

Assoc Prof Pete Gostomski, Chemical
& Process Engineering, University of
Canterbury

Prof Mark Hampton, Centre for Free Radical
Research, University of Otago Christchurch
School of Medicine

Assoc Prof Richard Hartshorn, School of
Physical and Chemical Sciences, University of
Canterbury

Prof Geoff Jameson, Institute of
Fundamental Sciences, Massey University

Dr Jodie Johnston, School of Physical and
Chemical Sciences, University of Canterbury

Prof Martin Kennedy, Department of
Pathology, University of Otago Christchurch
School of Medicine

Prof Tony Kettle, Centre for Free Radical
Research, University of Otago Christchurch
School of Medicine

Dr Nigel Larsen, Plant and Food Research

Assoc Prof Shaun Lott, School of Biological
Sciences, University of Auckland

Dr Peter Mace, School of Biomedical
Sciences, University of Otago

Dr Aaron Marshall, Chemical & Process
Engineering, University of Canterbury

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

Assoc Prof Ken Morison, Chemical & Process
Engineering, University of Canterbury

Assoc Prof Jim Morton, Lincoln University

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

Dr Ali Reza Nazmi, Scion Research Ltd

Dr Wayne Patrick, Department of
Biochemistry, University of Otago

Professor David Palmer, Faculty of
Agriculture and Life Sciences, Lincoln
University

Dr Mitja Remus-Emsermann, School of
Biological Sciences, University of Canterbury

Assoc Prof Phillip Rendle, Ferrier Research
Institute, Victoria University of Wellington

Prof lan Shaw, School of Physical and
Chemical Sciences, University of Canterbury

Dr Mark Staiger, Mechanical Engineering,
University of Canterbury

Prof Peter Tyler, Ferrier Research Institute,
Victoria University of Wellington

Assoc Prof Arvind Varsani, School of Life
Sciences, Arizona State University

Dr Gabriel Visnovsky, Chemical & Process
Engineering, University of Canterbury

Assoc Prof Tim Woodfield, Department of
Orthopaedic Surgery and Musculoskeletal
Medicine, University of Otago Christchurch
School of Medicine

BIC Adjuncts

Adjunct Professor

Prof Stephen Brennan, Canterbury Health
Laboratories

Prof Juliet Gerrard, University of Auckland
Prof Geoff Jameson, Massey University

Prof Richard Neutze, University of
Gothenburg, Sweden

Prof Emily Parker, Victoria University of
Wellington

Prof Anthony Poole, University of Auckland

Prof Carol Robinson, Oxford University

Adjunct Associate Professor
Dr Jolon Dyer, AgResearch Ltd

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

Dr James Murphy, Walter and Eliza Hall
Institute of Medical Research, Australia

Dr Simone Dimartino, University of
Edinburgh
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Adjunct Senior Fellow

Dr Brent Gilpin, Institute of Environmental
Science & Research

Dr Antonia Miller, Callaghan Innovation

Dr Andrew Muscroft-Taylor, Callaghan
Innovation

Assoc Prof Phillip Rendle, Victoria University
of Wellington

Dr Hironori Suzuki, Japan

Adjunct Fellow
Dr Leonardo Negron, Callaghan Innovation

Dr Luigi Sasso, Delft University of
Technology, The Netherlands

Dr Rachel Williamson, Australian Synchrotron

Postdoctoral fellows and
research staff
Dr Leyla Bustamante

Dr Dorien Coray

Dr Penel Cross

Dr Jennifer Crowther

Dr Fabian Dolamore

Dr Azadeh Hashemi

Dr Tim Huber

Dr Wanting Jiao

Dr Sarah Kessans

Dr Henry (You) Li

Dr Gert-Jan Moggré

Dr Rachel North

Dr Daniela Remus

Dr Rebecca Soffe

Mr Mathieu Vilmay

Dr Nicole Wheeler

Postgraduate students

Stewart Alexander — PhD with Antony
Fairbanks

Sujani Ariyadasa — PhD with Ren Dobson,
Conan Fee and Liping Pang, in collaboration
with ESR

Fatemeh Ashari Ghomi— PhD with Paul
Gardner
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Helen Ashmead — PhD with Juliet Gerrard, in
partnership with Callaghan Innovation

Jude Ayogu — PhD with Antony Fairbanks
Yu Bai — PhD with Emily Parker

Michal Bernach — PhD with Mitja Remus-
Emsermann and Volker Nock

Dinesh Bhandari — PhD with Mitja Remus-
Emsermann and Liping Pang, in collaboration
with ESR

Kyle van de Bittner — PhD with Emily Parker
Amanda Board — MSc with Ren Dobson
David Coombes — BSc(Hons), with Ren Dobson

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

Michael Currie — PhD with Ren Dobson
James Davies — PhD with Ren Dobson

Fabian Dolamore — PhD with Conan Fee and
Simone Dimartino

Yifei Fan — BSc(Hons) with Emily Parker

Mohammad Firoozinia — PhD with Emily
Parker

Fiona Given — PhD with Emily Parker

Anne Gordon — PhD with Conan Fee and
Simone Dimartino

Kyrin Hanning — PhD with Mitja Remus-
Emsermann and Liping Pang in collaboration
with ESR

Azadeh Hashemi—PhD with Volker Nock and
Maan Alkaisi

Cormac Hayes — PhD with Antony Fairbanks
Christopher Horne — PhD with Ren Dobson

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

Jenna Gilkes — PhD with Ren Dobson
Bethany Jose — PhD with Paul Gardner
Manmeet Kaur — PhD with Juliet Gerrard
Jeremy Keown — PhD with Grant Pearce
Parastoo Khajeaian — PhD with Emily Parker

Sam Kim — PhD with Juliet Gerrard, in
partnership with Callaghan Innovation

Alicia Lai Sook Wei—PhD with Anthony Poole
Michael Love — BSc(Hons) with Ren Dobson

Deepti Mahapatra — MSc with Renwick
Dobson, Jolon Dyer and Juliet Gerrard, in
partnership with AgResearch

Andrea Mascherpa — PhD with Antony
Fairbanks

Hannah McKerchar — PhD with Ren Dobson

Hossein Najaf Zadeh — PhD with Conan Fee,
Don Clucas and Tim Huber

Suhas Nawada — PhD with Conan Fee and
Simone Dimartino

Vi-Vie Ng — PhD with Volker Nock and
Mathieu Sellier

Louise Orcheston-Findlay — PhD with Volker
Nock

Harshal Panidepu —PhD with Conan Fee

Sivasinthujah Paramasivam — PhD with
Antony Fairbanks

Amy Phillips — PhD with Juliet Gerrard, in
partnership with the MacDiarmid Institute

Prasanna Ponnumallayan — PhD with Conan
Fee

Vivek Poonthiyil — PhD with Antony Fairbanks

Arvind Ravichandran — PhD with Renwick
Dobson

Roya Rezanavaz — PhD with Conan Fee and
Simone Dimartino

Alannah Rickerby — PhD with Anthony Poole

Rudolf Schlechter — PhD with Mitja Remus-
Emsermann

Don Sinclair — PhD with Conan Fee, Tim
Huber and Tim Woodfield

Anna Smith — MSc with Ren Dobso

Jordyn Smith — MSc with Emily Parker

Balaji Somasundaram — PhD with Conan Fee
Kajitha Suthagar — PhD with Antony Fairbanks
Oliver Sterrit — PhD with Emily Parker

Ayelen Tayagui — PhD with Volker Nock and
Ashley Garrill

Serena Watkin — PhD with Volker Nock and
Ren Dobson, in partnership with Callaghan
Innovation

Renee Watson — PhD, with Paul Gardner

Anthony Weatherhead — MSc with Ren
Dobson

Michael Weusten — PhD with Emily Parker
Nicole Wheeler — PhD with Paul Gardner

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

Zigi Yu — PhD with Grant Pearce and Stefan
Clerens, in partnership with AgReseach
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solvent-driven direct synthesis of urchin-
like gold nanoparticles in anisole, Int. J.
Nanotechnology 2017, 14, 337-347. http://
dx.doi.org/10.1504/1JNT.2017.082454

K. Suthagar, A. J. Fairbanks, A new way to do
an old reaction: highly efficient reduction

of organic azides by sodium iodide in the
presence of acidic ion exchange resin, Chem.
Commun. 2017, 53, 713-715. http://dx.doi.
org/10.1039/C6CCO8574A

R. A. North, A.J. A. Watson, F. G. Pearce, A. C.
Muscroft-Taylor, R. Friemann, A. J. Fairbanks,
R. C.J. Dobson, Structure and inhibition of
N-acetylneuraminate lyase from methicillin-
resistant Staphylococcus aureus, FEBS

Lett. 2016, 590, 4414—4428. http://dx.doi.
org/10.1002/1873-3468.12462

S. R. Alexander, A. J. Fairbanks, Direct aqueous
synthesis of cyanomethyl thioglycosides from
reducing sugars; ready access to reagents

for protein glycosylation, Org. Biomol.

Chem. 2016, 14, 6679-6682. http://dx.doi.
org/10.1039/C60B01069E

P. Priyanka, T. B. Parsons, A. Miller, F. M. Platt,
A. J. Fairbanks, Chemoenzymatic synthesis of
a phosphorylated glycoprotein, Angew. Chem.
Int. Ed. 2016, 55, 5058-5061. http://dx.doi.
org/10.1002/anie.201600817

P. Priyanka, A. J. Fairbanks, Synthesis of

a hybrid type N-glycan heptasaccharide
oxazoline for Endo M catalysed glycosylation,
Carbohydr. Res. 2016, 426, 40-45. http://
dx.doi.org/10.1016/j.carres.2016.03.015

Pearce FG., Hudson AO., Loomes K. and
Dobson RCJ. (2017) Dihydrodipicolinate
synthase: Structure, dynamics, function,

and evolution. Subcellular Biochemistry 83:
271-289. http://dx.doi.org/10.1007/978-3-319-
46503-6_10.

Rogov VV,, Stolz A., Ravichandran AC.,
Rios-Szwed DO., Suzuki H., Kniss A., Lohr

F., Wakatsuki S., Dotsch V., Dikic I., Dobson

RCJ and McEwan DG. (2017) Structural and
functional analysis of the GABARAP interaction
motif (GIM). EMBO Reports 18(8): 1382-1396.
http://dx.doi.org/10.15252/embr.201643587.

Cala AR., Nadeau MT., Abendroth J., Staker BL.,
Reers AR., Weatherhead AW., Dobson RCJ.,
Myler PJ. and Hudson AO. (2016) The crystal
structure of dihydrodipicolinate reductase
from the human-pathogenic bacterium
Bartonella henselae strain Houston-1 at 2.3

A resolution. Acta Crystallographica Section

F: Structural Biology Communications

72(12): 885-891. http://dx.doi.org/10.1107/
$2053230X16018525.

Chen K., Dobson RCJ., Lucet IS., Young SN.,
Pearce FG., Blewitt ME. and Murphy JM.
(2016) The epigenetic regulator smchdl
contains a functional ghkl-type atpase domain.
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Biochemical Journal 473(12): 1733-1744.
http://dx.doi.org/10.1042/BCJ20160189.

Donovan KA., Atkinson SA., Kessans SA.,

Peng F., Cooper TF., Griffin MDW., Jameson
GB. and Dobson RCJ. (2016) Grappling with
anisotropic data, pseudo-merohedral twinning
and pseudo-translational non-crystallographic
symmetry: A case study involving pyruvate
kinase. Acta Crystallographica Section D:
Structural Biology 2016(D72): 512-519. http://
dx.doi.org/10.1107/5205979831600142X.

Donovan KA., Zhu S., Liuni P., Peng F., Kessans
SA., Wilson DJ. and Dobson RCJ. (2016)
Conformational Dynamics and Allostery

in Pyruvate Kinase. Journal of Biological
Chemistry 291(17): 9244-9256. http://dx.doi.
org/10.1074/jbc.M115.676270.

Klionsky DJ., Klionsky DJ., Abdelmohsen K., Abe
A., Abedin MJ., Abeliovich H., Arozena AA.,
Adachi H., Adams CM. and Adams PD. (2016)
Guidelines for the use and interpretation of
assays for monitoring autophagy (3rd edition).
Autophagy 12(1): 1-222. http://dx.doi.org/10.1
080/15548627.2015.1100356.

Lee J., Joshi N., Pasini R., Dobson RCJ., Allison J.
and Leustek T. (2016) Inhibition of Arabidopsis
growth by the allelopathic compound
azetidine-2-carboxylate is due to the low
amino acid specificity of cytosolic prolyl-tRNA
synthetase. Plant Journal 88(2): 236-246.
http://dx.doi.org/10.1111/tpj.13246.

Naqvi KF., Patin D., Wheatley MS., Savka MA.,
Dobson RCJ., Gan HM., Barreteau H., Blanot
D., Mengin-Lecreulx D. and Hudson AO. (2016)
Identification and partial characterization of a
novel UDP-N-acetylenolpyruvoylglucosamine
reductase/UDP-N-acetylmuramate:

L-alanine ligase fusion enzyme from
Verrucomicrobium spinosum DSM 4136T.
Frontiers in Microbiology 7(MAR) http://dx.doi.
org/10.3389/fmicb.2016.00362.

Naqvi KF., Staker BL., Dobson RCJ., Serbzhinskiy
D., Sankaran B., Myler PJ. and Hudson AO.
(2016) Cloning, expression, purification,
crystallization and X-ray diffraction analysis of
dihydrodipicolinate synthase from the human
pathogenic bacterium Bartonella henselae
strain Houston-1 at 2.1 A resolution. Acta
Crystallogr F Struct Biol Commun 72(1)

Nuclear pore-like structures in a
compartmentalized bacterium E Sagulenko, A
Nouwens, Rl Webb, K Green, B Yee, G Morgan,
A Leis, ...PloS one 12 (2), e0169432, 2017

Avoidance of stochastic RNA interactions can
be harnessed to control protein expression
levels in bacteria and archaea S.U. Umu, A.M.
Poole, R.C.J. Dobson, P.P. Gardner Elife 5,
e13479, 2016

Positive Selection or Free to Vary? Assessing
the Functional Significance of Sequence

Change Using Molecular Dynamics JR Allison,
M Lechner, MP Hoeppner, AM Poole PloS one
11 (2), e0147619, 2016

Does the Ribosome Challenge our
Understanding of the RNA World? AM Poole,
DC Jeffares, MP Hoeppner, D Penny Journal of
molecular evolution 82 (1), 1-4, 2016

Wason, A, Pearce, F. G., Gerrard, J. A, &
Mabbutt, B. C. (2017). Archaeal Lsm rings as
stable self-assembling tectons for protein
nanofabrication. Biochemical and biophysical
research communications, 489 (3), 326-331.
10.1016/j.bbrc.2017.05.129

Jayawardena, N., Kaur, M., Nair, S.,
Malmstrom, J., Goldstone, D., Negron, L., ...
Domigan, L. J. (2017). Amyloid Fibrils from
Hemoglobin. Biomolecules, 7 (2).10.3390/
biom7020037

Medini, K., West, B., Williams, D. E., Brimble,
M. A., & Gerrard, J. A. (2017). MALDI-imaging
enables direct observation of kinetic and
thermodynamic products of mixed peptide
fiber assembly. Chemical communications
(Cambridge, England), 53 (10), 1715-1718.
10.1039/c6cc10146a

Hettiarachchi, C. A., Melton, L. D., Williams,
M. A. K., McGillivray, D. J., Gerrard, J. A.,

& Loveday, S. M. (2016). Morphology of
complexes formed between B-lactoglobulin
nanofibrils and pectins is influenced by the pH
and structural characteristics of the pectins.
Biopolymers, 105 (11), 819-831. 10.1002/
bip.22917

Medini, K., Mansel, B. W., Williams, M. A. K.,
Brimble, M. A., Williams, D. E., & Gerrard, J.
A. (2016). Controlling gelation with sequence:
Towards programmable peptide hydrogels.
Acta biomaterialia, 43, 30-37. 10.1016/j.
actbio.2016.07.021

Yewdall, N. A., Venugopal, H., Desfosses, A.,
Abrishami, V., Yosaatmadja, Y., Hampton, M. B.,
... Radjainia, M. (2016). Structures of Human
Peroxiredoxin 3 Suggest Self-Chaperoning
Assembly that Maintains Catalytic State.
Structure (London, England : 1993), 24 (7),
1120-1129. 10.1016/j.5tr.2016.04.013

Lassé M, Ulluwishewa, D., Healy, J., Thompson,
D., Miller, A., Roy, N, ... Gerrard, J. A. (2016).
Evaluation of protease resistance and

toxicity of amyloid-like food fibrils from

whey, soy, kidney bean, and egg white.

Food chemistry, 192, 491-498. 10.1016/].
foodchem.2015.07.044

Khoshouei, M., Radjainia, M., Phillips, A. J.,
Gerrard, J. A., Mitra, A. K., Plitzko, J. M., ...
Daney, R. (2016). Volta phase plate cryo-EM
of the small protein complex Prx3. Nature
communications, 710.1038/ncomms10534



Conferences and
presentations

Lincoln University, NZ, October 21st,
2016, ‘Convergent Synthesis of Bioactive
Glycopeptides and Glycoproteins’.

Gordon Research Conference on
Carbohydrates, Mt Snow, Vermont, USA,
June 26th 2017, ‘Protecting Group Free
Transformations of Reducing Sugars in
Aqueous Solution’.

Eurocarb 2017 (19th), Barcelona, Spain, July
3rd 2017, ‘New methods for the synthesis
of glycoconjugates from reducing sugars in
water’

CIC bioGUNE, Bilbao, Spain, July 12th 2017,
‘ENGase-catalysed production of bioactive
glycopeptides and glycoproteins’

CIC biomaGUNE, San Sebastian, Spain, July
18th 2017,'ENGase-catalysed production of

University of Konstanz, Germany,
September 28th 2017, ‘Protecting Group
Free Transformations of Reducing Sugars in
Aqueous Solution’.

University of Basel, Switzerland, October
2nd 2017, ‘ENGase-catalysed production of
bioactive glycopeptides and glycoproteins’

Christian Albrechts Universitat of Kiel,
Germany, October 10th 2017 ‘ENGase-
catalysed production of bioactive
glycopeptides and glycoproteins’

Dobson RCJ. (2017) Bacterial sialic acid
metabolism and regulation. QMB2017,
Proteins, Queenstown.

Dobson RCJ. (2017) Bacterial sialic acid
import and regulation. Victoria University
Wellington: School of Biological Sciences
Seminar Series.

Dobson RCJ. (2017) Bacterial sialic acid
import. University of Auckland: New Zealand

Dobson RCJ. (2016) The anatomy of an
adapted enzyme. Christchurch: Joint NZMS-
NZSBMB conference.

Dobson RCJ. (2016) Using hydrogen/
deuterium exchange mass spectrometry to
untangle allosteric mechanisms. University
of Otago, Christchurch: Otago Mass
Spectrometry Symposium.

Watkin S., Pearce, Dobson and Nock VM.
(2017) Developing New Microfluidic Tools for
the Biochemistry Toolbox. Lorne, Australia:
42nd Lorne Conference on Protein Structure
and Function, 5-8 Feb 2017

Book chapters

Watkin SAJ., Ryan TM., Miller AG., M.
Nock V., Pearce FG. and Dobson RCJ.
(2017) Microfluidics for Small-Angle X-ray
Scattering. X-ray Scattering: Ch.-0. Rijeka:
InTech. http://dx.doi.org/10.5772/65678.

bioactive glycopeptides and glycoproteins’ Membrane Protein Biology Symposium. AO Hudson, MA Savka, FG Pearce, RC)

Dobson (2017) Lysine biosynthesis in
microorganisms. Chapter 4, in Handbook of
Microbial Metabolism of Amino Acids. Edited
by JPF D’Mello. pages 49-69.

Conference on Progress on Chemical

and Pharmaceutical Investigation of
Carbohydrate and Glycoconjugates,
University of Pavia, Italy, September 22nd
2017, ‘Convergent Synthesis of Bioactive
Glycopeptides and Glycoproteins.

Dobson RCJ. (2017) The anatomy of an
adapted enzyme. Bangalore, India: The
National Centre for Biological Sciences
(NCBS) Seminar Series, 14 Jul 2017.

Dobson RCJ. (2017) The anatomy of an
adapted enzyme. Glasgow, UK: AUC2017, 27

11th IUPAC International Symposium on Jul 2017.

Bioorganic Chemistry (ISBOC-11), University
of Konstanz, Germany, September 27th-29th
2017, ‘Convergent Synthesis of Bioactive
Glycopeptides and Glycoproteins.’

il.,-n

Y. B'

Dobson RCJ. (2017) The anatomy of an
adapted enzyme. University of Otago,
Dunedin: GSA/NZSBMB 2017.
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Renwick Dobson, growing up milks,
AgResearch. $184,860 (2013-2016).

Antony Fairbanks, Doctoral Scholarship,

Callaghan Innovation. $105,000 (2016-2018).

Conan Fee, Simone Dimartino, Mathieu
Vilmay and Don Clucas, three dimensional
printed adsorptive media, MBIE Smart Idea.
$1,835,528 (2013-2017).

Paul Gardner, bioinformatic approaches to
functionally characterise RNAs, Rutherford

Discovery Fellowship. $800,000 (2011-2017).

Sally Gaw, fate and behaviour of wastewater
PCP’s in constructed wetlands and on-site
land application systems, NIWA. $30,000
(2013-2017).

Juliet Gerrard, enhanced protein
functionalities, PGP, $567,300 (2012—2017).

Juliet Gerrard and Ren Dobson, red meat
combifoods, AgResearch. $96,720 (2011—
2018).

Matthew Nicholson and Emily Parker, Fungal
factories for manufacture of high value
industrial bioproducts, MBIE. $953,186
(2014-2017).

Renwick Dobson, Riddet Institute. $68,520
(2017).

Renwick Dobson and Volker Nock, laminar
flow devices for measuring the diffusional
coefficients of macromolecules and
macromolecular interactions: towards
devices for medical testing, Callaghan
Innovation. $49,344 (2016 -2018).

Renwick Dobson, how do bacteria scavenge
sialic acids from their human host?, Marsden
Fund. $770,000 (2016-2019).

Conan Fee, Riddet Institute. $54,480 (2017).

Paul Gardner, provide bioinformatics
expertise to allow genomic comparisons and
co-supervision of two students, CoRE Bio-
Protection. $26,686 (2016-2017).

Paul Gardner, to identify determinants of
virulence and adaptation in the kiwifruit
pathogen Pseudomaonas syringae pv.
actinidiae, CoRE Bio-Protection. $64,596
(2016-2018).

Volker Nock, using the lab-on-a-chip to
understand the protrusive force exerted by
pathogenic hyphae, Brian Mason Scientific
and Technical Trust. $11,763 (2015-2017).

Volker Nock, hyphae-on-a-chip —a
microfluidic platform for the study of
protrusive forces in hyphal invasion,
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Marsden Fast-Start. $300,000 (2016-2019)

Grant Pearce, effect of protein and lipid co-
oxidation on food quality, BIC/AgResearch.
$83,000 (2016-2019).

Antony Fairbanks, a new paradigm for
organelle targeting, Marsden fund. $870,000
(2016-2019).

Ren Dobson, Lotteries Health Research Fund
towards the purchase of an AKTA Pure FPLC.
$46,992 (2017).

Ren Dobson, Conan Fee and Volker Nock,
along with Neil Pattinson, develop a
simple, general and novel assay platform
for detecting and quantifying analytes in
non-laboratory settings,MBIE Smart Idea.
$1,000,000 (2017-2020).

Ren Dobson, $5,000 of seed funding to
develop a Marsden application for the 2018
round.

Paul Gardner, to building bioinformatic
software for controlling protein expression
in collaboration with Callaghan Innovation’s
UC-based Protein Science and Engineering
Team, MBIE Smart Idea. $1,000,000 (2017-
2020).

Jennifer Crowther, to develop a bioassay for
angiotensinogen to identify women prone to
pre-eclampsia, CMRF. $100,000 (2018-2019).

Mitja Remus-Emsermann and Volker Nock,
using synthetic communities to visualise
bacterial plant leaf community development
and pathogen invasion processes at the
single-cell resolution, Marsden Fast-Start
Fund. $300,000 (2017-2020).

Mitja Remus-Emsermann and Volker Nock,
for artificial leaf surface development as a
surrogate for microbial colonization of plant
leaves, UC Doctoral Fund. $$82,500 (2017-
2020).

Conan Fee, sequestering natural and
anthropomorphic trace metals from water,
MBIE Smart Idea, Scion-led. $158,800 (2017-
2019)

Volker Nock and Maan Alkaisi, doctoral
scholarship funding for the development of
flexible microdevices for characterization
of the role of bionanomechanics in cancer,
MacDiarmid Institute. $80,000 (2017-2020).

Volker Nock and Jenny Malmstrém,

for the design and characterisation of
stimuli-responsive hydrogel biointerfaces,
MacDiarmid Institute. $80,000 (2017-2020).

Antony Fairbanks, to study the manufacture

of structure-optimised homogenous
glycoprotein therapeutics, in collaboration
with Callaghan Innovation’s UC-based
Protein Science and Engineering Team, MBIE
Smart Idea. $1,000,000 (2017-2020).

Dorien Coray, visualizing RNA and protein
dynamics across microbial populations:
developing a reporter system with
pedagogical and research applications, Brian
Mason Scientific and Technical Trust. $14,919
(2017-2018).

Mitja Remus-Emsermann, study Legionella
mobitliy and persistence in plumbing
systems using micro mimics, ESR. $82,500
(2017-2020).

Mitja Remus-Emsermann, concurrently
tracking multiple sources of water
contamination using synthetic DNA tracers,
ESR. $48,088 (2017-2020).

Conan Fee and Renwick Dobson, developing
micro mimics for investigating Legionella
mobility and persistence in the plumbing
systems, ESR. $82,500 (2017-2020).

Richard Hartshorn, high strength protein
biomaterials through photo-induced
crosslinking, AgResearch. $51,150 (2010-
2018)

Emily Parker, new molecular targets in
bacterial disease, CoRe Maurice Wilkins.
$19,800 (2015-2017)

Emily Parker, engineering high value enzymes
using forward and reverse evolution, Waikto
University. $452,845 (2013-2017).

Emily Parker, CoRE Maurice Wilkins.
$363,000 (2015-2017).

Emily Parker, allosteric regulation and the
dynamics of a molecular pendulum that
controls a catalytic clock, Marsden Fund.
$760,000 (2015-2018)

Emliy Parker, virucidal action of naturally
occurring enzymes found in waste
stabilisation ponds, ESR. $61,000 (2014-
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research grants
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BIC supports the development Al Dr Mitja Remus-Emsermann received
and growth of biomolecular $4,000 of flagship funding to attend QMB

. . . and purchase consumables, as well as to top
interaction research by funding up a doctoral scholarship.

projects that support OL.JI" aim BIC Postdoctoral Researcher Dr Dorien Coray
to promOte exce”ent/ h|gh received flagship funding to attend and

impact, interdisciplinary and speak at QMB on BIC-supported research.

collaborative research. Pl Conan Fee and Al Tim Woodfield, along Ou r resea rCh

with BIC Postdoctoral Fellow Tim Huber have

been awarded a postgraduate scholarship ]
2017 Grants

covering fees and a $25,000 per annum V] Slon
stipend for three years for their project
developing highly vascularized 3D printed
tissue scaffolds for soft tissue replacement.

Principal Investigator funding to establish
new research projects, $25,000.

Principal Investigator travel funding, Dr Rebecca Soffe was awarded $7.750 of

225,000 seed funding for her project looking at
Renwick Dobson and Volker Nock, leveraged perfusable microvascular networks on-chip
postgraduate scholarship funding for inspired by nature.

laminar flow devices for measuring the
diffusional coefficients of macromolecules
and macromolecular interactions: toward
devices for medical testing, $21,000 plus fees
per annum for three years, (co-funded by BIC
adn Callaghan Innovation).

BIC Al Dr Gabriel Visnovsky was awarded
$5950 to support PhD student Daniel Smith
to travel to Almeria, Spain to attend the
University of Almeria for two months to
learn techniques and partake in a month-
long international course on microalgae
Grant Pearce, leveraged postgraduate bioprocesses.

scholarship funding for effect of protein and
lipid co-oxidation on food quality, $21,000
plus fees per annum for three years, (co-
funded by BIC and AgResearch).

Al Dr Monica Gerth, University of Otago,
and Pl Ren Dobson received seed funding of
$7,600 for their project looking at structural
insights into bacterial sensor proteins.

Al’s Dr Stefan Clerens, AgResearch and Dr
Antonia Miller, Callaghan Innovation, and

Pl Renwick Dobson received $10,000 of
seed funding for their project protein and
modification characterisation by intact and
semi-intact protein mass spectrometry.

BIC Postdoc Dr Rachel North and BIC Al

Dr Phillip Rendle of the Ferrier Institute

of Wellington, along with BIC PI’s Antony
Fairbanks and Ren Dobson, were awarded
$10,000 for their collaborative project
looking at mutating an enzyme substrate to
Al Dr Mitja Remus-Emsermann received test a catalytic mechanism.

$10,000 of seed funding for his project full-
spectrum bacteria: fluorescent promoter-
reporter plasmids for constitutive labelling
of bacteria and whole-cell bacterial
bioreporters.

New BIC Al’s Dr Tim Allison and Dr Jodie
Johnston were awarded $7,000 each to
help establish their research groups at the
University of Canterbury. Both will shortly
take up permanent academic positions in
Al Dr Monica Gerth, University of Otago, and UC’s newly established School of Physical
Pl Associate Professor Ren Dobson received and Chemical Sciences.

seed funding of $7,600 for their project
looking at structural insights into bacterial
sensor proteins.

Postdoctoral fellowship funding of $70,000
to support short-term projects to Dr Jennifer
Crowther, Dr Daniela Remus, Dr Tim Huber,
BIC Postdoctoral Researcher Dr Dorien Dr Azadeh Hashemi and Dr Nicole Wheeler.
Coray, along with Pl Paul Gardner and Al

Mitja Remus-Emsermann, received $9,951

seed funding for their project looking at

visualizing RNA and protein dynamics at

the single cell level for optimization of gene

expression across microbial populations.
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