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Solutions to Serious Diseases



Maurice Wilkins Centre

The Maurice Wilkins Centre brings together leading biologists, chemists, and computer 
scientists to target serious disease.  The Wilkins Centre includes New Zealand researchers 
with world-class reputations for inventing new drugs targeting cancer, diabetes, and infectious 
disease, several of which are in clinical trials. 

The Wilkins Centre also develops new vaccines targeting infectious disease and cancer, and 
new tools to help basic research and clinical medicine, including sophisticated software for 
medical use.  In bringing together scientists and doctors from a wide range of backgrounds, 
the centre sponsors cutting-edge research that would not otherwise have been carried out.  
This intense research environment provides an outstanding training ground for the next 
generation of leaders in New Zealand biomedical science.

As well as coordinating a national network of leading researchers across New Zealand, the 
Wilkins Centre provides world-class research infrastructure, including both cutting-edge 
equipment and highly specialised technical training.  These two fundamental activities 
– enabling nationwide multi-disciplinary collaboration, and maintaining internationally 
competitive research infrastructure – support our mission to ensure that New Zealand 
capitalises on its outstanding reputation for biomedical research.

For more information see www.mauricewilkinscentre.org

For more information on New Zealand Centres of Research Excellence see www.acore.ac.nz
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Cover image: Representation of the 3D structure of the TrpD enzyme from Mycobacterium tuberculosis.   
         Courtesy of Wilkins Centre Investigator Dr Shaun Lott.
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associate professor rod dunbar hasn’t had much of a chance to sit down and relax 
since he took over the directorship of the maurice wilkins centre. but he isn’t fazed by 
his busy timetable. “it’s been a great time to take over as director because there are 
so many exciting initiatives underway. we’re busy extending the centre’s collaborative 
research programme, as well as our outreach activities. we’re particularly focused on 
supporting up-and-coming scientists by backing their early stage ideas through our 
research seeding programme. working with such a talented and dedicated group of 
researchers is a pleasure.”

professor ted baker, a celebrated structural biologist, handed over the directorship of 
the wilkins centre to dr dunbar at a celebration event at the university of auckland 
in august 2009. professor baker, who was made a companion of the new Zealand 
order of merit in 2007 for his services to science, remains a principal investigator 
at the centre while continuing to lead one of the country’s largest medical research 
groups at the university of auckland. 

“ted is an extremely important figure in the scientific community, not only in new 
Zealand, but internationally,” says dr dunbar. “he knows what works long term in 
terms of fostering research excellence, and i’m very grateful to have his continued 
support and advice.”

dr dunbar was born and educated in christchurch. he gained a medical degree 
from otago university before completing a phd in immunology and embarking on 
a research career that included six years at oxford university. his research focuses 
on the human immune system, and his research group is currently developing new 
immunological and cellular therapies for cancer. 

“there’s a broad portfolio of promising new medicines discovered in new Zealand 
that are now reaching clinical trials, including two drugs coming through their final 
phase 3 trials,” says dr dunbar. “one of the main aims of the centre is to support 
and strengthen new Zealand’s pipeline of new medicines. the new Zealand drug 
discovery symposium which we held in september 2009 demonstrated the strong 
future for drug discovery within new Zealand, and its potential to deliver both health 
and economic gains.”

dr dunbar says 2010 is shaping up to be a big year, with many of the highly innovative 
projects seeded by the wilkins centre beginning to mature. he says the centre will be 
increasing its efforts to help young scientists just starting out in their research careers, 
including support to develop their own ideas, and improving their access to high level 
career guidance. the centre will also host a series of technical workshops that will 
be made available throughout the country as webcasts, and continue to meet with 
the wider community, including the business and investment leaders who will enable 
future development of its scientists’ discoveries.

“over the next decade we’re going to see strong growth in the number of researchers 
and companies discovering new medicines in new Zealand. the wilkins centre is 
keen to help accelerate that growth.”
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maurice wilkins centre investigators drs Jeff smaill and adam patterson announced 
the discovery of a new class of anti-cancer drugs at the world’s premier conference for 
molecular targets and cancer therapeutics in boston, massachusetts, in november 
20091. 

the drugs are a type of prodrug – an inactive compound that is converted into 
an active drug by the body’s metabolic processes. they were discovered at the 
auckland cancer society research centre at the university of auckland, and have 
shown dramatic results against lung cancer in pre-clinical trials. 

the new prodrug “sticks” to the cancer tumour for over three days compared with 
other drugs that stay in the tumour for only a few hours. it targets proteins found 
in solid tumours called human epidermal growth factor receptors (hers). these 
proteins are involved in cell growth and have been implicated in the development of 
a variety of cancers. 

“our experiments show that this new prodrug is much more active than the current 
gold-standard drug treatment for advanced or spreading lung and pancreatic 
cancer,” says cancer biologist dr patterson. “it’s very common for tumours to start re-
growing after you stop administering this type of cancer drug. but after we stopped 
doses of this prodrug, the tumours still hadn’t re-grown 30 days later.” 

dr smaill, a medicinal chemist, says the main problem with previous drugs developed 
to target her proteins is that they also block the function of these proteins in normal 
tissues. this can cause side effects such as severe diarrhoea, skin rash, nausea 
and vomiting, ultimately limiting the amount of drug that can be given to the patient. 
“this new class of prodrugs are designed to release a her inhibitor in the tumour 
that can irreversibly attach to the active site on the her proteins, stick there and stay, 
permanently shutting off the growth signal from the receptors to the nucleus of the 
cancer cell.” 

drs smaill and patterson, based in the laboratories of professors bill denny and bill 
wilson in the auckland cancer society research centre, started working on this 
new class of prodrugs in 2005 after receiving salary support from the wilkins centre. 
in 2007, the project received further funding from the foundation for research, 
science and technology. the biopharmaceutical company proacta inc., a university 
of auckland spinout company, has also funded a significant proportion of the 
development to date, and owns the rights to commercialise these compounds.

about two-thirds of tumours have patches that contain low levels of oxygen, termed 
hypoxia. hypoxic tumour cells are more resistant to cancer treatments and are more 
likely to spread and become invasive. the prodrugs developed by drs smaill and 
patterson actually use this feature against the tumour, activating only in the hypoxic 
cancer cells found in tumours – not healthy normal cells. ““this new stealth prodrug 
design is unique, being the first of its kind that ‘sits and waits’ for acute changes in 
tumour oxygenation. these transiently hypoxic cells are considered a critical target 
cell population and eliminating them should dramatically improve the outcome for 
cancer patients,” says dr patterson.

1   aacr-nci-eortc international conference on molecular targets in cancer therapeutics
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heart disease is the leading cause of death in the western world. a major europe-led 
project called euheart is trying to provide insight into the origin and progression of 
this deadly disease. the project is developing individualised computer models of the 
human heart based on a patient’s own test results. these models will in time be able 
to improve diagnosis and treatment of patients suffering from heart disease.

one of the key computer programmes being used to create the project’s heart 
models was developed by scientists at the auckland bioengineering institute. cellml 
is a computer language that allows scientists to store and exchange computer-based 
mathematical models. the maurice wilkins centre has provided funding support 
for the institute’s groundbreaking cellml work for the past seven years, including 
helping to cover salary and travel expenses and sponsoring the annual international 
cellml workshop. 

auckland bioengineering institute associate professor poul nielsen says it became 
clear in the mid-1990s that they needed a much more precise model of the heart 
– one that represented the heart at a cell and tissue level as well as at the whole 
organ level. they started creating cellml to describe the different parts of the heart 
model and how they relate to one another, and the mathematical equations that 
underlie processes in the heart’s cells. “we then created a way to read cellml in our 
mathematical modelling programme, cmiss, which meant that people describing 
the mechanisms of the heart could now include information at the cellular level into 
their model.” 

today, the repository of models on the cellml website includes models for many 
different parts of the body, not just the heart. this reflects the important role of cellml 
in the physiome project, an international project looking at building sophisticated 
computer models of all 12 organs in the human body, of which the euheart project is 
a part. dr nielsen says the cellml models in the repository can be accessed for free 
by anyone with access to the internet. “people can now build their own models using 
validated models from the repository.”  

auckland bioengineering institute director and wilkins centre principal investigator 
professor peter hunter, who created the first anatomically based computer model 
of the human heart, says the institute is currently making improvements to cellml 
so that it can describe an even wider set of models. he says the influence of cellml 
technology is spreading far and wide. “‘research funding agencies in europe and 
the us now request that models use the cellml standard developed in auckland. it’s 
definitely raised the standards of computational biology.”
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one of the major goals of the maurice wilkins centre is to provide support for talented 
phd students throughout new Zealand whose work might lead to new treatments 
for human disease. in late 2008, the wilkins centre launched its flexible research 
seeding programme, designed to help seed very early stage research. most of the 
budget for this programme is earmarked for collaborative phd scholarships and 
supporting expenses. since the programme was launched, twelve phd students 
have been awarded scholarship support, which includes funding for work and travel 
expenses and access to specialised research equipment and facilities.

student tammie cookson (23), who received her bsc (hons) in chemistry in 2008, 
was one of the first to receive a phd scholarship through the research seeding 
programme. tammie is based at the university of canterbury and studies there 
under the supervision of wilkins centre investigator associate professor emily parker. 
tammie is working on a new class of compounds, developed at the university of 
auckland, which show promising early results against tuberculosis (tb). 

the new compounds tammie is investigating appear to target an enzyme produced 
by the tb bacteria called anthranilate phosphoribosyl transferase (trpd), pictured on 
the front cover. “results from mice studies show that the tb bacterium can’t cause 
tb in its host without this enzyme,” says tammie. “the idea behind our research is 
that if you can stop trpd from functioning, you might be able to treat tb.” 

with the help of the research programme funding, tammie will be able to travel up to 
auckland where she will work alongside wilkins centre investigator dr shaun lott, 
a specialist in structural biology at the university of auckland’s school of biological 
sciences. the collaboration between the two universities will give tammie the chance 
to extend her knowledge of chemistry in a multidisciplinary project.

another student to benefit from the research seeding programme is claire horvat 
(25), a third year phd student at victoria university. claire and her supervisor, wilkins 
centre investigator dr david ackerley, are working on developing new anti-cancer 
enzymes from bacteria. scientists know that certain enzymes from bacteria can be 
used to activate drugs that kill cancer cells. if these enzymes can be targeted to 
tumours, for example using tumour-targeting viruses, they will make them sensitive to 
new drugs, while leaving normal cells unaffected. but how can you tell if the enzymes 
have reached their desired target? to help answer this question, claire is testing a 
wide range of different coloured probes that react with these bacterial enzymes and 
“light up” when they are activated. “our aim is that each probe will light up when it 
reacts with a different enzyme. we’ll then be able to see where the different enzymes 
are, which will help us ensure that the therapy is only targeting cancerous cells. these 
probes will also have lots of other useful research applications.”

in april 2009, claire received funding from the wilkins centre to work with wilkins 
centre investigators dr Jeff smaill and dr adam patterson at the auckland cancer 
society. drs smaill and patterson have developed the prodrug compounds that 
claire is working with. “the wilkins centre scholarship support has been great. i’ve 
been able to take my research a step further and learn a whole new skill set.”
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most human cells can divide only a certain number of times before the protective ends 
of their chromosomes – called telomeres – become too short. once this happens, 
the cells can no longer divide and they die. however, some cells can make a protein 
called telomerase to keep their telomeres long, therefore making it possible for the 
cells to divide indefinitely. unfortunately, about ninety percent of human tumours also 
have this ability, making cancer cells immortal.

since 2003, medicinal chemistry phd students dominea rathwell and kit tsang 
at the university of auckland, and maurice wilkins centre principal investigator 
professor margaret brimble, have been trying to make a naturally-occurring antibiotic 
called gamma-rubromycin, which inhibits human telomerase. this year, with the 
help of funding from the wilkins centre, the team successfully made gamma-
rubromycin using 17 different chemical reactions. their findings were published in 
the october 2009 issue of one of the world’s top chemistry journals, Angewandte 
Chemie, and were ranked by the journal’s editors as amongst the top five percent 
of articles they published.

rubromycins are a unique family of quinone antibiotics produced from a strain 
of bacteria called streptomyces. they were first discovered to have anticancer 
properties in 1990. some people have suggested that the complex structure of the 
rubromycins is responsible for inhibiting telomerase.  artificially making rubromycins 
in the lab proved very challenging, making it difficult to obtain enough of these 
chemicals to study how they work. professor brimble and her medicinal chemistry 
team have developed an efficient method to produce a large quantity of gamma-
rubromycin. the synthetic steps they have developed can easily be changed to allow 
scientists to study the structural features responsible for the anticancer properties of 
the rubromycin family. the synthesis can also be used as a basis for making other 
related compounds, some of which are active against hiv.

professor brimble is now teaming up with professor nancy ip from the hong kong 
university of science and technology to study the effects of these newly-made 
rubromycin compounds on telomerase. professors brimble and ip are both former 
laureates of the l’oréal-unesco programme for women in science and they have 
been awarded a grant from the new Zealand foundation for research, science and 
technology for a collaborative research programme focused on cancer and ageing. 
the research team acknowledges the important role of seed funding from the 
wilkins centre in enabling a project which is now likely to attract major international 
investment in new Zealand-based research.
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the maurice wilkins centre aims to provide world-class research infrastructure 
for new Zealand scientists. local access to cutting-edge technology means that 
scientists can spend more time on experimental work and less time and money on 
travelling to use instruments overseas. in the second half of 2009, the wilkins centre 
purchased two scientific instruments that will open up new research horizons for our 
scientists.

a robot recently installed at the university of auckland will help wilkins centre 
investigators screen compounds that could become the next new drugs in the war 
against cancer. modern drug discovery programmes involve scientists screening 
many different variations of chemical compounds to test which are the most effective. 
each variation of the compound is screened several times to make sure the results 
are accurate. this is a time consuming and labour intensive process when done 
manually, and there is room for human error.  

the new computer-controlled robot is the first of its kind in new Zealand for discovering 
new medicines. it will initially be used to screen for compounds that target a specific 
family of enzymes found in cancer cells called pi3-kinases. 

wilkins centre investigator dr christina buchanan says the robot can accurately 
screen 120 compounds a week. before, it took four technicians a week to screen just 
48 compounds. “the robot uses up to eight ‘tips’ simultaneously to collect samples of 
compounds. each tip can collect tiny volumes of a liquid, as little as .5 of a microlitre 
(one millionth of a litre), which is about the size of a pinhead.” dr buchanan says the 
use of robots to help analyse compounds is clearly the way of the future. “this robot 
will help us to up the ante when it comes to drug discovery in new Zealand.”

the wilkins centre is also supporting the extension of the auckland bioengineering 
institute’s programme to model the human body’s organs down to the cellular level. 
the centre has provided funding to upgrade an existing microscope in the institute to 
an advanced confocal laser-scanning microscope. this high resolution microscope 
will be used to visualise “roadmaps” of the molecules and cells in tissues such as the 
heart, lung, skin and bone.  these roadmaps can then be used to build sophisticated 
computer models of the human organs under study. 

auckland bioengineering institute scientist dr marc Jacobs says once the cellular 
interactions have been mapped in thin slices of tissues using the new microscope, 
engineering-based techniques will allow prediction of the effects of these interactions 
across the whole organ. “this approach is offering us the opportunity to ground 
medical innovations in the root causes of disease, at the cellular level.”
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rutherforD meDal
professor peter hunter

auckland bioengineering institute 
director professor peter hunter 
was awarded new Zealand’s top 
science honour at the royal society 
of new Zealand annual science 
honours dinner in auckland on 18 
november 2009.

the minister of research, science 
and technology, hon dr wayne 
mapp, presented the prestigious 
rutherford medal to professor 
hunter for his leading role in 
the physiome project, a major 
international project that aims 
to build sophisticated computer 
models of all the human body’s 
organs. 

the auckland bioengineering 
institute is working on all parts 
of the physiome project in 
close collaboration with the 
maurice wilkins centre, the new 
Zealand institute of mathematics 
& its applications, and many 
international partners, including 
the university of oxford and mit.

“i’m very honoured to get the 
award, particularly when you 
look at the calibre of the past 
recipients,” says professor hunter. 
“it is also recognition of the role 
that engineers and mathematical 
scientists can play in biology.”

the president of the royal 
society of new Zealand, dr 
garth carnaby, says professor 
hunter’s revolutionary approach 
to modelling the human body has 
led to new and exciting areas of 
research, and will eventually help 
advance treatments for a number 
of life threatening diseases. 

invitrogen life science 
awarD
Dr Debbie hay

maurice wilkins centre investigator 
dr debbie hay was presented 
with the 2009 invitrogen life 
science award at the Queenstown 
molecular biology conference in 
september.

this award is presented annually to 
an emerging new Zealand based 
researcher who has published 
excellent research using molecular 
biology in high-ranking international 
journals.

dr hay, a senior lecturer in the 
school of biological sciences at the 
university of auckland, received the 
award for her work on the calcitonin 
family of peptides, which contains 
several physiologically and 
clinically relevant peptides.  these 
are important hormones in clinical 
medicine and dr hay has used 
molecular analysis to help guide 
development of new medicines that 
target them.

the merrifielD awarD
professor stephen Kent 

professor kent was presented 
with the 2009 merrifield award 
by the american peptide society. 
the biennial award recognises the 
lifetime achievement of a peptide 
scientist whose work exemplifies 
the highest level of scientific 
creativity.  professor kent, one of 
the world’s leading peptide and 
protein synthetic chemists, is an 
ex-patriate new Zealander.  he is 
currently an adjunct professor with 
the school of biological sciences 
at the university of auckland and 
collaborates with wikins centre 
investigators margaret brimble and 
rod dunbar.  his regular visits to 
new Zealand over the last three 
years have been sponsored by the 
school of biological sciences and 
the wilkins centre.
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oxforD professor
professor garth cooper

in april 2009 maurice wilkins centre 
principal investigator professor 
garth cooper began a part-time 
appointment as visiting professor 
in pharmacology (discovery and 
experimental therapeutics) at the 
university of oxford in the united 
kingdom. the initial term of the 
appointment is for three years, with 
the expectation that it will continue 
for the duration of his career.

the visiting professorship will 
facilitate a joint research programme 
in cardiovascular therapeutics. 
workers at  oxford will help explore 
mechanisms of new experimental 
therapies for cardiovascular 
disease and diabetes currently 
under development at the wilkins 
centre. 

professor cooper’s appointment is 
expected to stimulate the exchange 
of students and post-doctoral 
fellows between the wilkins 
centre and the department of 
pharmacology at the university of 
oxford. 

rutherforD fellowship
Dr nicola Jackson

the rutherford foundation of the 
royal society of new Zealand 
awarded dr nicola Jackson the 
inaugural freemasons roskill 
foundation postdoctoral fellowship 
to undertake postdoctoral research 
at the university of cambridge.

nicola completed her phd in 
molecular medicine and pathology 
at the university of auckland in 
2008 and then worked as a maurice 
wilkins centre postdoctoral fellow 
until leaving for cambridge .  

under the supervision of professor 
John fraser, she investigated 
the antibiotic-resistant superbug, 
Staphylococcus aureus.  her phd 
also involved a collaboration with 
professor ted baker and heather 
baker in the structural biology 
group.

nicola has joined a team of 
scientists within the department 
of pathology at the university of 
cambridge, led by professor John 
trowsdale and dr adrian kelly, 
whose research is focused on 
understanding how pathogens 
interact with their host’s immune 
system.  this opportunity will allow 
nicola to broaden her interest in 
host-pathogen interaction and 
to apply the knowledge gained 
from her phd to another important 
human pathogen, Salmonella 
enterica.

international winner
Zoe wilson

university of auckland student Zoe 
wilson, who is studying for a phd 
in organic chemistry, was selected 
to attend the 39th st gallen 
symposium in switzerland in may 
2009.

she was one of 200 international 
students across a range of 
disciplines invited to attend the 
symposium, from more than 1,000 
essay entries received. 

the symposium, at the university 
of st gallen, brings together 
international decision makers in 
business, academia, politics and 
society, with outstanding students 
and members of the media. it aims 
to promote the sustained success 
of companies and societies in a 
globalised world. 

Zoe’s winning essay ‘can 
a researcher be an island?’ 
highlighted the importance of 
inter-disciplinary collaboration 
between scientists. “the st. 
gallen symposium was an eye-
opening experience which greatly 
broadened my understanding of 
how scientific research is perceived 
by the greater community.  it gave 
me the opportunity to speak with 
successful people from all around 
the world and a range of disciplines 
about their experiences and how 
they have got to where they are” 

Zoe’s phd involves attempting to 
synthesise a naturally-occurring 
chemical that has promising activity 
against ovarian cancer cells in 
laboratory tests. she is supported 
by a university of auckland phd 
scholarship and the maurice 
wilkins centre. 



pg. 16  |  issue 3  |  maurice wilkins centre for molecular biodiscovery

2009 maurice wilKins 
centre lecture
nobel prize winner professor 
sir martin evans delivered the 
2009 maurice wilkins lecture in 
september, with an inspiring talk 
about his pioneering stem cell 
research. 

professor evans received the 
2007 nobel prize in medicine, 
along with oliver smithies and 
mario capecchi, for his pivotal 
role in the discovery and use of 
embryonic stem cells. professor 
evans was the first person to 
identify and isolate embryonic 
stem cells from mice and show 
that these cells could be grown in 
the lab. embryonic stem cells are 
pluripotent, which means they 
can become any cell in the body. 
professor evans’ work paved 
the way for gene targeting by so 
called ‘knockout technology’ – a 
technique that has revolutionised 
the study of each gene’s role in 
the body. 

while professor evans was in 
auckland for the lecture, he took 
time out to chat with maurice 
wilkins centre graduate students 
about what it takes to do world-
leading research. he advised 
the students to spend as much 
time as possible doing their own 
experiments and to “expect the 
unexpected”. he also stressed 
the importance of backing up 
words with evidence. 

professor evans was interviewed 
by radio new Zealand presenter 
kim hill on her saturday morning 
show, and also starred in a 
feature article in The Weekend 
Herald. 

news

scientific
networking
and events

bacK by popular 
DemanD
maurice wilkins centre principal 
investigator professor ted baker 
was invited to present a public 
lecture at the international union 
of crystallography congress in 
Japan in late 2008. the event was a 
special one, as it coincided with the 
union’s 60th anniversary. professor 
baker served as president of 
the union in the late 1990s, and 
he has a long association with 
crystallography, having worked 
with nobel prize winner dorothy 
hodgkin, a pioneer of x-ray 
crystallography, as a post-graduate 
student at oxford university in the 
1960s. professor baker’s lecture, 
titled “crystallography and the 
world around us”, covered the 
history of crystallography, its 
application to the natural world and 
recent technological advances in 
areas such as molecular biology 
and robotics. it proved so popular 
that the union asked him to repeat 
the lecture at three other regional 
meetings in 2009 – one each in 
toronto, istanbul and beijing. 
“crystallography provides a unique 
window on the natural world that 
extends across biology, chemistry 
and physics,” says professor 
baker. 

new ZealanD Drug 
Discovery symposium
more than 400 scientists, doctors 
and business people registered for 
the new Zealand drug discovery 
symposium at the university 
of auckland on 11 september 
2009. the maurice wilkins centre 
organised the symposium to 
discuss how the next generation 
of medicines developed in new 
Zealand could benefit both the 
economy and the health of new 
Zealanders. the symposium 
highlighted some new Zealand-
designed drugs with big futures, 
including the anti-cancer drug 
dmxaa, developed at the auckland 
cancer society research centre. 
the university of auckland biologist 
professor peter shepherd, co-
founder of the new Zealand spin-
out cancer drug company pathway 
therapeutics, spoke about what is 
needed to develop a successful 
drug company in new Zealand. he 
emphasized close collaboration 
between biologists and chemists, 
great people and excellent 
commercialisation processes. 
Jenny morel, the founder of no 8 
ventures, said the key to attracting 
investment in new medicines was 
to “tell us [investors] a story that 
excites us,” and to validate this story 
with top quality science.  she also 
highlighted the strong international 
reputation of researchers like profs 
bill denny and bill wilson, which has 
proven crucial in mobilising both 
local and international investment.

. 



Maurice Hugh Frederick Wilkins

1916 – 2004

The Centre proudly takes its name from the New 
Zealand born Nobel Laureate Maurice Wilkins.  
He is most famous for his work at King’s 
College London where he began spectroscopic 
studies on nucleic acids which eventually led 
to the use of X-ray crystallography to define the 
Watson-Crick model of DNA.  For this work, he 
was awarded the Nobel Prize in 1962.

The Centre for Molecular Biodiscovery was 
founded in 2002.  It was renamed the Maurice 
Wilkins Centre in 2006 with the support of 
Maurice’s widow, Mrs Patricia Wilkins, and 
their family.
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