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These will be the last words I will 
write as president of NZSBMB.  It 
has been a great three years. I 
and the rest of the executive 
have thoroughly enjoyed 
leading the society.  We will 
now be trialling running the 
executive nationwide rather 
than on a regional basis.  As 
you will have noticed there will 
be continuity between 
committees.  This has real 
strength and will enable 
transition between executives 
to be much smoother and for 
many of the initiatives to be 
continued.  I fully support the 
nomination of Wayne, Kerry 
and Ren.  I would also like us to 
broaden the number of 
regional representatives so that 
the society has a representative 
for each main institution rather 
than geographical region.   

The society has a number of 
challenges which are going to 
require some thinking outside of 
the box to solve.  The most 
serious is our failure to engage 
our potential wider membership 
which is vastly larger than the 
numbers who subscribe.  A 
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serious consideration we have 
mulled over but not quite 
figured out how to initiate would 
be to have a free membership 
and rely solely on corporate 
sponsorship for our income.  Not 
trivial since we have let our 
corporate membership fall off 
and would have to do a lot of 
work to get everyone back on 
board.   

I’m very pleased with our move 
to a new Newsletter that we 
distribute to members.  I’d like to 
thank Miriam Sharpe for 
continuing to do such a great 
job as editor in compiling the 
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My fellow Biochemists and Molecular 
Biologists, 

It’s my great pleasure and privilege 
to write my first column as NZSBMB 
President. The transition to the new 

national committee (the 
members of which are profiled 
on page 7) has been smooth, 
and we’re already getting stuck 
in to the business of furthering 
Biochemistry and Molecular 
Biology in New Zealand.  

I’d like to take this opportunity to 
thank the out-going members of 
the committee. Jasna Rakonjac 
has stepped down after an 
eight year stint as our 
Manawatu rep, and our out-
going Auckland rep is Dave 
Greenwood (who has held 
numerous other offices over the 
years, too). It’s people like Jasna 
and Dave who keep the Society 
ticking. Of course, there is also 
our out-going President, Matt 
Templeton – but he couldn’t 
quite escape the clutches of the 
committee! Matt will stay on as 
our CRI rep, and he will also 
remain as the NZSBMB’s 
representative on the Royal 
Society’s Biological Sciences 
Advisory Committee. 

Thanks to those members who 
have proffered their thoughts on 
our annual meetings. The 
consensus was that it’s 
important for the Society to 
maintain its identity through an 
annual meeting, but that 
linkages with other organisations 
are also valuable. In the first 
instance, we will stay associated 
with Queenstown Research 
Week in 2013, albeit in a way 
that enhances our presence 
and identity. Down the track, we 
are discussing the possibilities for 
joint meetings with the NZ 
Microbiological Society and the 
NZ Institute of Chemistry, as well 

Inaugural 
Address from 
the Incoming 
President 

as reaffirming our commitment to 
ComBio. But for now – put QRW 
2013 in your diary! 

In other news, the committee has 
voted to introduce a new 
“Overseas Affiliate” membership. 
Current members who are heading 
overseas (for a post-doc, for 
example) will now be able to make 
a one-off payment of $75, to keep 
their membership current (and to 
stay on the mailing list) for up to 
three years. We hope this will 
provide a straightforward way for 
people to stay connected with the 
Society, even from afar.  

Finally, congratulations to the latest 
recipients of the Student Travel 
Awards: Saadiah Arshed (Plant & 
Food), Peter Bosch (Victoria), 
Milica Ciric (AgResearch) and 
Aimee Gommans (Otago). We 
look forward to reading about your 
adventures in the pages of this 
newsletter, in due course. 

Wayne Patrick 

wayne.patrick@otago.ac.nz 

stories and getting it into an 
attractive format.  I wonder whether 
the next logical step is to incorporate 
this into our website and run the 
society from a single medium. 

We continue to strongly support 
student international travel and have 
awarded large numbers of travel 
grants over the past three years.  We 
of course need income to do this, 
hence the frustration with 
membership.  We can’t cater for 
students unless supervisors and the 
wider biochemical/molecular 
biology community sign up and 
support our initiatives. 

Finally, you will all be reflecting on 
what I’m sure has been a very 
successful Queenstown meeting.  
The society will need to decide 
whether it puts its hat more or less 
permanently in the QRW ring or 
supports other national meetings.  
We do have a commitment to 
COMBIO every three years and we 
should honour that. 

I’d like to finish by saying thanks for 
the support I’ve received from the 
Society and the outgoing executive, 
and reiterating my support for the 
new committee. 

Matt Templeton 
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Life Technologies NZSBMB Award 

Congratulations to the award recipient for 2012, Margreet Vissers (Centre for Free Radical Research, University 

of Otago, Christchurch). 

Applications for the next NZSBMB student 
travel award round are due March 2013 

Awards are up to NZ$1000 each, to assist post-graduate students to 
attend their first conference outside New Zealand. There are two rounds 
of student travel awards each year.  
 
 
 

For further details and the application form, visit the NZSBMB website (http://nzsbmb.science.org.nz/) or contact Kerry 
Loomes (k.loomes@auckland.ac.nz). 

Students!  
Do you want support for your first conference overseas? 

Steve Ilgutz of Life Technologies awarding the trophy to Margreet at this year’s Queenstown Molecular Biology meeting. 
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Meet the 
Scientist 

Jolon Dyer 
 
Science Group Leader, Food & Bio-Based Products, 
AgResearch 

Describe your research in one sentence. 

Characterising and mapping changes to proteins as they are modified by environment, 
processing, storage, preparation, digestion… 

What gets you up in the morning?  

A miniature wire-haired dachshund…followed by caffeine… 

What are you doing right now? 

Trying to catch up on my action list while on a flight north. 

Do you know your h-index? 

Um no… have not checked recently. Hope it has gone up since last time though. 

What bit of research has caught your eye recently? 

Daisy the allergy-friendly cow. 

How did you get into science?  

I was invited to go directly into Chemistry Honours on matriculation day and at the time I 
thought it would be great to bypass first year courses at Uni… 

What would you have done if you didn’t go into science? 

My other great passion is languages so I probably would have studied a couple more than 
those I did, perhaps Chinese. Not sure what I would have done then! 

What do you consider to be the highlight of your career so far? 

Basically the people that I have been privileged to work with have been outstanding. All the 
project teams I have worked in have had fantastic, very supportive people. 

If you were stranded on a desert island, what three biochemicals and/or biochemists would 
you want with you? 

Lactoferrin, collagen and some assorted keratin-associated proteins…lol 
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President - Wayne Patrick (U. Otago) 

Wayne is a Senior Lecturer and Rutherford Discovery Fellow in the 

Department of Biochemistry at the University of Otago. He’s as new to 

Otago as he is to the NZSBMB presidency – having just moved south, after 

five years at Massey’s Albany campus. So far he’s enjoying the paucity of 

rain, and the abundance of Emerson’s beer, in Dunedin. His research lies 

at the nexus of biochemistry and evolutionary biology. The questions that 

keep him awake at night include “Where do new enzymes come from?”, 

“Is it easy to invent a new protein fold?”, and “Does my bum look big in 

this?” 

 

Treasurer - Ren Dobson (U. Canterbury) 

Ren is a Senior Lecturer in Biochemistry within the School of Biological 

Sciences (University of Canterbury) and Theme Leader in the Biomolecular 

Interactions Centre.  Before his appointment at UC, he was a CR Roper 

Research Fellow at the University of Melbourne.  He completed a PhD in 

Biochemistry from UC in 2004.  Research interests in his lab focus on the 

structure, function and inhibition of key enzymes involved in infection and 

disease.  He is also interested in the evolution of enzyme function, and 

conversely its design and manipulation.  His lab employs a range of 

biophysical and biochemical techniques to figure out how 

protein/enzymes work and what happens when they break, or evolve.  

Ren enjoys romantic walks on the beach at sunset.  

 

Secretary - Kerry Loomes (U. Auckland) 

Kerry is a senior lecturer at the University of Auckland with research 

interests in the areas of metabolic disease and more recently in natural 

products. He completed his doctorate at Massey University in 1989 

followed by a post-doc in Sweden. Since 1991, he’s been at the University 

of Auckland and has also worked for a biopharmaceutical company for a 

few years. He is again excited to be secretary of the society and to be 

part of its growing future. 

New NZSBMB Executive 
Committee 

Welcome to the newly elected members of the NZSBMB committee... 
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Past President and CRI rep - Matt Templeton (Plant & Food) 

Matt is a Senior Scientist at Plant and Food Research, at the Mt. Albert 

Research Centre in Auckland.  Matt’s research group is interested in 

understanding the molecular basis for specificity and pathogenicity of plant 

pathogens.  These pathogens suppress the host plant defence response by 

secreting effector proteins that specifically target key points in the host 

defence armoury. His group uses new generation sequencing technologies 

and RNAi to identify and functionally characterise effector proteins. 

 

Auckland rep - Debbie Hay (U. Auckland) 

Debbie is Senior Lecturer at the School of Biological Sciences (University of 

Auckland). Debbie obtained her PhD in Molecular Pharmacology from 

Imperial College, London in 2002 and then moved to Auckland. Debbie is a 

Principal Investigator of the Centre for Brain Research and Associate 

Investigator of the Maurice Wilkins Centre. Debbie is investigating new 

approaches to treating several diseases, including migraine, cancer, 

lymphatic insufficiency and obesity. The core focus of her research is G 

protein-coupled receptors for peptide hormones. 

 

Waikato rep - Tom Wheeler (Agresearch) 

Tom Wheeler has investigated the complexity of a range of biological 

systems using proteomics and related technologies.  He has applied this to 

a search for disease biomarkers in blood, and characterising the complexity 

of responses to glucocorticoid hormone. His work at AgResearch, Ruakura 

Research Centre, Hamilton, where he is a senior scientist, has involved 

investigating molecular mechanisms controlling milk production in the dairy 

cow, characterising host defence proteins in cows' milk, and characterising 

the role of salivary proteins in host-microbial interactions. 

 

Manawatu rep - Helen Fitzsimons (Massey U.) 

Helen is a Lecturer in Genetics in the Institute of Molecular BioSciences 

(IMBS) at Massey University. She completed a PhD in Molecular Medicine at 

the University of Auckland (2004), and then spent five years at Neurologix 

Inc. in the United States, working on gene therapy for Parkinson’s disease.  

Since returning to NZ as a Postdoctoral Fellow in 2008, Helen has established 

the Neurogenetics Research Group within IMBS. Using Drosophila as a 

model, her research involves investigation of the molecular mechanisms 

that underlie formation and storage of memories, particularly the role of 

histone modifying enzymes in regulation of long-term memory formation. 
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Wellington rep - Dave Ackerley (Victoria U.) 

Dave Ackerley is Senior Lecturer and Director of the Biotechnology 

Programme in the School of Biological Sciences at Victoria. He has 

been exposed to the Wellington elements since 2006, following 4.5 

years of tanning and getting soft in Northern California. Dave likes 

enzymes. His favourites are non-ribosomal peptide synthetases, which 

make interesting and occasionally useful secondary metabolites; and 

nitroreductases, which have all manner of applications, including 

activation of prodrugs and PET imaging agents for anti-cancer gene 

therapy. His research is primarily focused on functional screening, which 

enables him to recover these enzymes from metagenomic libraries and 

to modulate their activities via targeted mutagenesis and/or directed 

evolution. When not doing this he likes to - well, it doesn't really matter 

what he likes to do, as he has two kids under three, so he seldom gets to 

do it. 

 

Canterbury rep - Margreet Vissers (U. Otago, Chch) 

Margreet is a principal investigator with the Centre for Free Radical 

Research at the University of Otago, Christchurch. She has had a career 

in medical science, with research expertise in the area of oxidative 

stress and antioxidant function. She has a particular interest in the 

biology of neutrophils, white blood cells that kill pathogens. These cells 

can generate large amounts of chlorine bleach and other reactive 

oxidants and this activity is thought to contribute to tissue injury 

associated with inflammation. Recently, the role of vitamin C, a major 

biological antioxidant and reducing compound, in the regulation of the 

hypoxic response has become a focus of research interest. Margreet 

has been a member of NZSBMB for many years and is looking to 

promote the Society’s interests and activities in Canterbury.  

 

Otago rep - Stephanie Hughes (U. Otago) 

Stephanie is a senior lecturer in the Dept of Biochemistry, University of 

Otago. She completed PhD studies at Victoria University of Wellington, 

before postdoctoral fellowships at the University of Iowa and University 

of Auckland, focusing on gene therapy for childhood and adult 

neurodegenerative disease. In March 2008 she joined the Biochemistry 

Department and has established a research group investigating the 

development of neurodegenerative diseases including the childhood 

lysosomal storage disease, Batten disease, and motor neuron disease. 

She also has a number of collaborative projects using viral vectors for 

gene therapy. 
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New Zealand Society for Biochemistry and Molecular Biology 

Minutes of the Annual General Meeting  
Rydges Hotel Queenstown  

29th August, 2012 

Meeting opened at 5.30pm 

Attendees: Debbie Hay, Christina Buchanan, Martin 
Kennedy, Margreet Vissers, Kathryn Stowell, Austen 
Ganley, Emily Parker, Peter Shepherd, Renwick 
Dobson, Kerry Loomes, Wayne Patrick 

Apologies: Matt Templeton, Jasna Rakonjac. 

President’s Address (report presented by Wayne 
Patrick) 

The report highlighted three areas of consideration for 
the society going forward. 

1. Virtues of engaging wider membership to 
increase the Society’s depth. 

2. The continuing importance of student travel as 
a major role of the society. 

3. The shape of future annual conference 
supported by NZSBMB. In particular, the 
society needs to consider on whether 
Queenstown Research Week is the vehicle 
going forward. 

Treasurer’s report 

Overall, the Society is in a healthy financial position, 
largely thanks to the profit from ComBio held in 
Christchurch in 2009. There was also a profit 
amounting to $4000 for the 2011-2012 year, from the 
joint meeting with the NZ Microbiological Society held 
in Auckland, 30 Nov – 3 Dec. 2010. Membership 
subscription had crept up over the 2011-2012 year 
with several people taking the 5 year option, which 
was perceived as a good initiative by the attendees. 
Some funds ($750) were offered by the Society to 
assist the Canterbury School of Biological Sciences to 
re-establish their seminar program. 

The financial state of the NZSBMB was circulated and 
approved by the attendees. Approval of the audited 
financial accounts was moved by Christina Buchanan 
and seconded by Margreet Vissers. 

Election of Officers 

Executive committee: 

 

Regional representatives 

President: Wayne 
Patrick 

Auckland:         Debbie 
Hay (replacing David 
Greenwood) 

Secretary: Kerry 
Loomes 

Waikato:           Candidate 
to be confirmed [See pg 8] 

Treasurer: Ren Dobson Manawatu:        
Candidate to be 
confirmed [See pg 8] 

 Wellington:       David 
Ackerley 

 Canterbury:       Margreet 
Vissers:  

 Otago:               Stephanie 
Hughes 

 

Other business 

Future NZSBMB Meetings. 

The Society needs to consider the ongoing 
relationship between NZSBMB and the Queenstown 
Research Week series of meetings. In 2013, there will 
likely be seven associated scientific meetings that will 
be held in Queenstown. The Society may want to 
consider aligning itself with some of the satellites. 
Peter Shepherd raised the possibility of including a 
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NZSBMB membership option in the online registration 
for 2013. The registration costs could be structured in a 
way that it would be attractive to join the Society 
(and gain a discount on QRW registration). This 
mechanism could be an attractive way of promoting 
a new and expanding membership for the Society. 
The possibility of canvassing organisations for 
donations to the society was also raised. 

The consensus amongst the attendees was to further 
develop the relationship with ComBio. NZSBMB is 
committed to supporting the ComBio September 
meeting to be held in Adelaide (23rd-27th) and has 
sponsored Prof. Ted Baker to present a plenary lecture 
on behalf of the NZSBMB. For the 2015 and 2018 
meetings, NZSBMB has also committed its support.   

Action: The Society will seek members opinions on the 
role of NZSBMB in future meetings. 

Organisation of the Executive Committee. 

Instead of a regional executive, this year marked a 
change to a National executive committee. It was 
suggested that while most of the society’s functions 
could be conducted via email, skype, etc, there was 
still merit in including some face to face meetings 

through the year. Other suggestions for the new 
management structure were: 

• Rotation of one of the executive positions 
every year.  

• Recommend that a three year limit be 
implemented on the term of the positions for 
the national committee. If the replacements 
were elected according to a “revolving 
region” basis then the National committee 
would sustainably reflect the regional cross-
section of membership. 

Action: The Society will invite review on the 
organisation of the NZSBMB National committee. 

Other discussion items 

• Canvas members for other ideas about the 
role of the society. For example, sponsor a 
speaker’s tour independently from the 
conference. The speaker could be a national 
person and could integrate with Universities 
(and CRIs). 

Meeting closed 6.13pm 
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During June I had the opportunity to attend two 

international conferences and meet with research 
leaders from various institutions. My travels began with 
a brief stop in Montreal on my way to Quebec City to 
visit the Department of Microbiology and Immunology 
at McGill University. It was an interesting insight into 
some of the work a high achieving research 
department is involved in, building on a history of 
discoveries including identification of Listeria 
monocytogens. While I was impressed with the 
beauty of Montreal, I was more awestruck by Quebec 
City as I wandered, wide-eyed in a round-about 
manner, from the train station towards the 
conference venue. The inaugural Neutrophil in 
Immunity conference was the first to focus solely on 

NZSBMB Student Travel Awards: 
Conference Reports 

The Neutrophil in Immunity 2012, Quebec City, 
Canada, & The 3rd International Symposium 

on Antimicrobial Peptides 
Lille, France, June 2012 

Blake Paget  
AgResearch Ruakura 
Malaghan Institute of Medical Research & Victoria University, Wellington 

neutrophils and their role in immunity. The conference 
was held at the Loews Le Concorde Hotel, situated on 
the trendy Grand Allee Avenue above the historic 
World Heritage Site of Old Quebec. The Keynote 
Lecture by Andrea Cerutti set the tone for what was a 
fascinating showcase of current neutrophil research.  

A highlight was Paul Kubes’ use of spinning disk 
microscopy to visualize in vivo, the multiple strategies 
used by neutrophils to migrate toward hepatic injury. 
Likewise, the winner of the student prize, Mathieu-
Benoit Voisin provided stunning representations of in 
vivo sub-endothelial neutrophil crawling and 
breaching of venular walls. Of particular interest 
throughout the conference was research involving 
neutrophil extracellular traps and their involvement in 

the progression of disease, as well as the 
growing body of evidence supporting 
neutrophil involvement in the adaptive 
immune response. The final day of the 
conference afforded a quick look 
around Old Quebec before taking the 
train back to Montreal and flying across 
the Atlantic to France.   

An hour north of Paris is the city of Lille, 
where the 3rd International Symposium 
on Antimicrobial Peptides was held at 
Polytech'Lille within the Campus of Lille 
University. As with the previous 
conference the poster sessions provided 

Lille University  
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International Society for Molecular Plant-Microbe 
Interactions (IS-MPMI) 
2012 XV International Congress  
Kyoto 
July - August 2012 

The IS-MPMI is dedicated to supporting 

multidisciplinary research of the molecular aspects of 
plant and microbe (P-M) relationships.  Every two 
years the society sponsors the international MPMI 
congress - this year it was held in Kyoto (Japan) and 
attracted around 1000 delegates from 42 countries. 
This conference was easily the largest I had ever 
attended. 28 plenary and 126 concurrent 
presentations represented subject areas such as plant 

immunity, plant recognition and signalling, symbiosis 
and pathogenicity.   In addition there were six special 
workshop sessions and 622 posters presented, those 
detailing aspects of P-M recognition and signalling, 
plant – oomycete/fungal interactions and plant 
responses dominated the poster hall. 

At first I was overwhelmed with information as the 
hottest (and most abundant) topics were fairly new to 
me.  However, over the next few days I gained a 
valuable learning experience. I built many learning 

Natasha Forester 
Department of Biochemistry, University of Otago 
AgResearch Ltd, Grasslands 
Palmerston North 

an opportunity to present my research on the bovine 
cathelicidin peptides and how they induce 
differential effects on neutrophil activity in a 
sequence and structure dependent manner. The 
poster also supported an oral communication I 
delivered on the second day of the conference, 
which generated some worthwhile discussion with 
several attendees.  

The oral sessions provided an abundance of cutting 
edge research in the field of antimicrobial peptides. 
Of particular interest was James Weisshaar’s look at 
real-time, single cell observations of AMP effects on 
bacteria by fluorescence microscopy. David Craik of 
the University of Queensland gave a comprehensive 
presentation on the phospholipid-specific targeting 
by the peptide kalata B1 and its ability to disrupt the 
HIV membrane-envelope. Margaret Riley provided an 
engaging lecture on the use of combinatorial colicin 
therapies in the treatment of catheter associated 
urinary tract infection, a condition accounting for 
more than 30 percent of healthcare-associated 
infections.  

At the end of the second day we were treated to a 

reception in Lille city hall by the mayor of Lille. The 
proceeding conference dinner held at L’Hermitage 
Gantois, originally a hospice founded in 1462, was a 
lavish affair, with original French cuisine and excellent 
company making it a night to remember. A visit to the 
labs of the Institut Pasteur de Lille, the site at which 
Albert Calmette and Camille Guérin developed the 
BCG vaccine, revealed a continuing tradition of top 
quality research being undertaken. Ghent was a 
pleasant surprise. A short drive from Lille, I was there to 
meet with Dr Rudi Beyaert of the VIB Department for 
Molecular Biomedical Research at Ghent University 
who provided a welcoming and thorough 
explanation of their research. I spent the rest of the 
day exploring the city and experiencing my first true 
Belgian waffle and beer, which left me with a strong 
desire to return. 

I would like to give my sincerest thank you to the New 
Zealand Society for Biochemistry and Molecular 
Biology, the Maurice and Phyllis Paykel Trust and 
AgResearch for providing funding for my travel and 
conference attendance. 
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foundations to link to my existing knowledge and I 
could then process and see the connections to my 
own area of research in symbiosis.  It’s good to be 
stretched occasionally with a good dose of new 
information to make you remember that there’s life 
outside your PhD studies. 

The opening lecture given by Dr Shizuo Akira who 
educated us on innate immunity in mammals - some 
of the commonalities between the mammal and 
plant immune response systems and enlighten us on 
some interactions that are likely to be encountered in 
future plant response research.  For example, he 
outlined the mechanics of the regulation of Regnase-
1, a regulatory 
nuclease that can 
degrade IL6 mRNA 
preventing the 
formation of relevant 
immune complexes 
in the absence of an 
immune challenge.  
Removal of Regnase-
1 through 
phosphorylation 
mediated targeted 
degradation resulted 
in the formation of 
inflammatory 
complex in response 
to a microbial trigger. 

Eva and Adam 
Kondorosi were 
acknowledged for their contribution to Rhizobium-
legume symbiosis research and were presented with 
this year’s MPMI award.  Eva then gave a fascinating 
account of plant dominance over entrapped 
bacterial endophytes mediated by host-derived 
signalling peptides that reprogrammed the 
endosymbiont development to the benefit host 
nitrogen acquisition. 

71 presentations and so many highlights later, I had 
assembled an overview of some of the component of 
plant microbe interactions, made connections 
between researchers/collaborators conducting the 
work, and identified the really high profile researchers 
presenting their work at the conference.  The size of 
the conference made it difficult to meet these high 
profile scientists personally as their time was mostly 
monopolised by other researchers.  Despite this, the 
numerous plenary sessions helped to cement the 

messages of their presentations and I felt this level of 
interaction was sufficient.  Furthermore, we were often 
referred to relevant literature and to related work in 
the poster sessions.  

Thanks to the PDF keyword search I filtered down the 
hundreds of poster abstracts to an easily 
manageable subset that were most closely 
applicable to my area of research.  I took away some 
good tips on effective visual data presentation.  I 
presented a poster detailing an aspect of my PhD 
work which aims to investigate the role of iron in the 
maintenance of a mutualistic interaction in a model 
ryegrass – Epichloë fungal endophyte association.  

The message shared 
was that the 
Epichloe festucae 
endophyte has a 
tightly regulated iron 
management system 
for niche adaptation 
to promote 
mutualism and sets 
limits on iron 
withdrawal from its 
host plant to prevent 
competition and to 
moderate in planta 
fungal growth. 
Mutations that 
interfere with fungal 
iron handling can 
antagonise this plant 

microbe relationship. I was visited by a few people 
during my two hour presentation slot and they 
appeared to receive my presentation with interest.   

I would like to thank the NZSBMB for their kind 
contribution to my travel costs.  I am very grateful for 
the opportunity to attend this meeting to learn more 
about plant microbe interactions, which is very 
applicable to my area of work.  I was fortunate to 
have the added bonus of a beautiful conference 
setting.  I was enraptured with Kyoto as both a city 
and a strong hold of traditions for the Japanese 
people.  The people were friendly and helpful; the city 
was vibrant and easy to navigate; the ancient parts 
of the city were stunning. The conference committee 
did an amazing job in all aspects of the conference 
organisation.  In particular, I enjoyed the interaction 
with Geiko/Maiko at the conference dinner.  The only 
complaint from this kiwi girl was directed towards the 
midsummer Kyoto heat! 
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 “Fate of the Arctic 
spring bloom”  
PhD workshop  

Arctic Station, 
Qeqertarsuaq, Greenland  

April - May 2012  

Miao Wang  
Leigh Marine Laboratory 

 University of Auckland 

My attendance to the PhD workshop “Fate of the 

Arctic spring bloom” organized by Technical University 
of Denmark was of great benefit to my scientific 
career. The workshop is to demonstrate the loss 
processes associated with the intense spring bloom in 
the Arctic. Through lectures, in situ sampling and 
laboratory experiments, the diverse routes of organic 
matter related to the termination of the spring bloom 
were investigated. 
The research for my PhD is focused on the nutritional 
content of the zooplankton prey of spiny lobster 
larvae. Spiny lobster larvae, known as phyllosoma, 
spend up to two years in the plankton, mostly in 
oligotrophic oceanic water beyond the continental 
shelf.  Obtaining sufficient energy and nutrients 
appears to be a significant challenge for these larvae 
feeding in these depauperate pelagic conditions. 
Recent molecular genetics research has revealed 
that spiny lobster phyllosoma are active predators 
that consume a wide range of pelagic prey species, 
including arrow worms (chaetognaths), a variety of 
gelatinous zooplankton, including salps, siphonphores, 
and a variety of crustaceans. For many of these 
taxonomic groups the information about their 
nutritional composition is relatively poor. Therefore, 
nutritional analyses was conducted on the potential 
zooplankton prey species for phyllosoma captured off 
the coast of New Zealand, including amphipod, 

chaetognath, copepod, ctenophore, pteropod, 
salp, shrimp, and siphonophore. Proteins are the 
dominant proportion of proximate matter in all 
taxonomic groups (from 3% to 54.2% of dry weight), 
followed by lipids (from 0.8% to 12.6% of dry weight), 
with carbohydrates making up generally less than 
3%. Results show that phyllosoma larvae are probably 
relying heavily on dietary sources of zooplankton 
protein to supply both metabolic energy and 
biochemical resources for growth, which indicates 
the importance of the accumulation and flow of 
nitrogen, in the form of accumulated protein 
resources in oligotrophic ocean waters. 
I appreciate this workshop experience supporting by 
NZSBMB travel awards so much. The amazing 
experience of doing research in Greenland together 
with the world leading researchers on zooplankton 
will be my memory of life. Through the 12-day 
workshop, I have a better understanding of the 
transfer processes that establish in the post-spring 
bloom period when limitations that could be 
considered analogous to the oligtrophic systems that 
I am studying. The workshop provided me with 
greater insight for my current PhD research, through 
understanding the diverse routes of organic energy 
and matter transfer in the food web related to the 
termination of the spring bloom. The knowledge 
gained from the workshop also provided me with 
future opportunities to research other planktonic 
systems, such as Arctic systems. Many thanks to the 
New Zealand Society for Biochemistry and Molecular 
Biology for the award I was given to support me for 
this great experience! 
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Microtubules: Structure, 
Regulation and Function  

Heidelberg Germany  
May 2012 

With the help of the NZSBMB student travel grant, I 

was able to attend the EMBO conference on 

Microtubules: Structure, Regulation and Function at 

the EMBL Advanced Training Centre in Heidelberg 

Germany, from the 23rd – 26th of May, 2012.  This 

conference was solely focused on microtubules, the 

key cellular protein that is the main focus of my PhD 

research. This conference featured biologists and 

biochemists from around the world presenting work on 

all aspects of microtubules, from research in disease 

mechanisms to motor proteins. 

Microtubules are the most successful 

chemotherapeutic target. Microtubule-stabilizing 

drugs stabilize microtubules, leading to cellular death; 

however, development of resistance to these drugs by 

tumour cells is an important clinical issue. My PhD 

research investigates a novel microtubule stabilizing 

drug zampanolide. Zampanolide binds to the 

microtubule in a unique manner and thus avoids the 

mechanisms of resistance presented by tumour cells. 

I was invited to present my research orally and by 

poster at this conference. My oral presentation was 

scheduled in the session on ‘Microtubules in disease 

mechanisms’. To present an oral at such a rare and 

focused conference is an amazing opportunity, 

especially as a PhD student. The top scientists from my 

field were at this conference, and I gained extremely 

useful feedback on my poster and talk. This feedback 

will assist me in the latter part of my PhD and also in 

the writing of the discussion in my thesis. I learnt many 

new things about microtubule function and now have 

Jessica Field 
Victoria University 

a greater understanding of this field that will not only 

help in my PhD but will also help afterwards during my 

postdoc. This conference also provided a useful 

place to meet new people and network with top 

scientists in this field, and also others working on 

different areas of research but with a microtubule 

overlap. At the conference, I made many new 

contacts who will be helpful in arranging a 

postdoctoral position in this forever expanding area 

of research.  

In my oral presentation I was not only able to present 

my own research from VUW and Madrid but also the 

newly obtained crystal structure of zampanolide 

bound to unassembled tubulin. I contributed to this 

part of the zampanolide study when I was last in 

Madrid. This is the very first time unassembled tubulin 

has been crystallized with a microtubule-stabilizing 

agent bound to it, and this accomplishment is very 

exciting, not only with regard to the mode of action 

of cancer drugs but also to the field of microtubules 

in general, since tubulin dimers assemble into 

microtubules in a specific manner and having this 

crystal structure provides much hitherto unavailable 

information about their interactions and associated 

activities.  

During the conference, I met Professor Susan Horwitz, 

who discovered the mechanism of action of 

paclitaxel, a multimillion dollar chemotherapeutic 

drug. Meeting Susan was an honour, given her major 

contributions to the microtubule-stabilizing agent 

research field and given that our lab has discovered 
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 I am thankful to the NZSBMB for 

providing me the travel award to 
attend the 26th Annual 
Symposium of the Protein Society 
in San Diego, USA from August 5-
8, 2012. The conference venue 
was Manchester Grand Hyatt 
situated right on the beautiful 
San Diego bay and next door to 
the famous Sea Port Village. The 
village was our favorite 
destination during the breaks 
from conference.  

The conference itself was quite 
intense and extremely 
informative. There were more 
than 50 invited speakers and 400 

posters. Lots of talks were broad 
in nature while many focused 
specifically on protein science. 
One such talk which I would like 
to mention was quite unique 
and interesting, and was given 
by Jason Chin from Cambridge 
UK. It was about reprogramming 
the genetic code; the whole 
idea was to design triplet codon 
which could incorporate 
unnatural amino acids. This talk 
invoked great deal of interest 

The 26th Annual Symposium of the Protein 
Society 
San Diego 
August 2012 

from the audience, resulting in a 
scientific debate. Another 
important session that deserved to 
be recognised was the young 
investigators talk, which was very 
interesting and informative. 
Researchers in their early career 
gave these talks; fortunately the 
young investigator sessions were 
held everyday which was a 
pleasant surprise. I would especially 

like to mention one of the young 
investigator talks presented by 
Caileen Brison from Western 
Washington University, whose 
project was about the structure 
of blood coagulation factor VIII 
complexed with antibody 
inhibitors. This research could 
pave the way for the cure of 
hemophilia A, which occurs in 1 
in 5000 males worldwide. 

View of San Diego Bay with Coronado Bridge in the background. 

Abhishek  Kumar 
Department of Biochemistry 

University of Otago 

the mechanism of action of two novel agents. The 

conference also presented me with an opportunity to 

write a chapter in a Microtubules Methods book, and 

this contribution will increase the exposure of our lab 

group to the international community.  

I wish to thank you for funding to attend this 

conference; without this support this trip would not 

have been possible and is greatly appreciated. 
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I presented my poster on "Re-
visiting the Spiny Dogfish Lactate 
Dehydrogenase structure" which 
received positive feedback and 
many useful suggestions. Some of 
the viewers were quite amazed 
that I came all the way from New 
Zealand. I also had the 
opportunity to attend different 
workshops presented during the 
conference. There were Career 
sessions on hand for help and 
advice on preparation of CV and 
how to make your interview count, 
as well as tips on how to network 
effectively. The user base session 
organized by biotech companies 
proved to be immense useful. One 
such session I attended was about 
SPR technique.  The conference 

was full of interesting topics and I 

gained a lot of knowledge. It also 

represented a unique 
opportunity to meet renowned 
scientists from the field. Overall I 
enjoyed the conference and 
meeting other PhD students and 
senior scientists. The final days of 
the conference presented an 
opportunity for an informal 
interaction with fellow attendees 
in the form of a mix and mingle 
session. I would like to 
recommend this conference as 
a must for all young researchers 
who are in their early career 
phase. 

The weather at California was 
gorgeous with mild sea breezes. 
(A perfect Californian summer!!) 
Apart from the conference, I 
managed to visit a few of San 
Diego's attractions including 
mission beach and the USS 

Midway aircraft carrier. The Amtrak 
ride on Pacific Surfliner from Los 
Angeles to San Diego gave us a big 
rewarding view of San Diego 
coastline dotted with sun and sea 
soaking people. No trip to California 
especially San Diego could be 
complete without tasting Mexican 
cuisine; my everyday food consisted 
of tacos and burritos. While returning 
from San Diego I spent few days at 
Los Angeles, which was an 
experience in itself. I managed to 
visit a few theme parks including 
Disneyland. Santa Monica beach 
was buzzing with an interesting blend 
of people including artists, 
skateboarders and musicians giving 
it an electric atmosphere. Then 
came the last day of my USA tour. I 
spent the day shopping reaping the 
benefit of high NZ dollar and bidding 
my final adieu to America. 

Conferences are about learning. And from 

them I have learnt a lot, not only in terms of scientific 
knowledge, but also in terms of common sense. 

I went to two conferences in July, namely SMBE 2012 
(Society for Molecular Biology and Evolution) in rainy 
Dublin —Ireland was rightfully called Hibernia, the 
land of winter, by the Romans— and the Gordon 

Biocatalysis 2012 conference in sweltering Rhode 
Island. 

The first thing I learnt was that three successive red-
eye flights are a bad idea regardless of cheapness 
and of how well-travelled one is as no amount of 
travelling can make one prepared for it. Another 
thing I learnt was that when the airhostess insists a 
poster-tube be given to her for stowage one should 

Society for Molecular Biology and Evolution, 
Dublin 

& Biocatalysis Gordon Conference 
Bryant University, Rhode Island 

July 2012 
Matteo Ferla 

Department of Biochemistry  
University of Otago 
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behave like a tigress protecting her cubs, lest one 
want it inexplicably sent to Denver… 

The lab I work in studies enzyme evolution via 
promiscuity, which means that we scare evolutionary 
biologists by talking about kcat and KM values and 
enzymologists by talking about selection pressures. 
Therefore, I went to two conferences, one for each 
side. The work I presented as a poster was the change 
of various enzymatic activities (main and 
promiscuous) of an enzyme across different lineages. 

The SMBE is a big conference, which is not necessarily 
a good thing. There were six parallel sessions, which 
nominally means one could go to relevant ones and 
avoid the irrelevant ones and within the first day I 
mastered the art of flitting from one session to the 
other. However, I soon found out that some sessions I 
was very keen on were full to (EU fire-code) capacity. 
A further side effect of parallel session is that often 
one has to make a tough choice between two 
interesting talks, whereas at other times one has to 
choose from a series of utterly uninspiring talks. 

In addition to talks, there were the poster sessions, 
where I presented my newly reprinted poster. Many 
complicated factors are at play in the 
(unappreciated) art of poster placement in a hall. The 
main factor that determines whether a passer-by 

stops to read a poster is not due to the content —
although a QR code can help—, but due to the 
presence of other readers (nucleators). Therefore, 
due to the queues, being close to the bar is probably 
one of the best places to attain this phenomenon. 
And next to the bar was exactly were my poster was. 

My second conference, the Gordon Biocatalysis 
conference, was diametrically opposite: it was small, 
which meant it was a good environment to easily 
interact with other participants, both students and 
faculty. The talks were longer (i.e. not crammed) and 
all were fascinating. I left the conference having met 
many really smart and nice people, having learnt a 
lot about the frontiers of research and having been 
awed by what the future holds in store. 

I did however learn another piece of common sense, 
namely to not make promises that can’t be kept: I 
promised Wayne, my supervisor, I would not do 
anything embarrassing, yet I did so twice. In a first 
instance, there was a discussion of Star Trek that 
degenerated into a biggest trekkie competition, 
which I unfortunately “won” by having been wearing 
star trek themed socks. Then during a free afternoon, I 
let out a bellowing scream when a volleyball flew 
towards me —referred to by others as my Klingon 
battlecry. Not my finest hour… 

Matteo on a day trip to the former monastery in Glendalough, in the Wichlow mountains south of Dublin. 
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Feature Article 

Iron-sulfur proteins 

Richard Cammack 
(King’s College London, UK)  

Iron makes up 35% of the Earth’s mass, and is plentiful in its crust (approximately 5%), so it is not 
surprising that Biology has found many different applications for it. Iron–sulfur (Fe–S) clusters are 
essential, ubiquitous inorganic cofactors in electron-transport proteins of respiration and 
photosynthesis, and are responsible for the activity of hundreds of enzymes1. Various types of clusters 
(Figure 1) occur in iron-sulfur proteins, bound covalently to protein ligands, usually cysteine sulfur. Their 
activity is not confined to oxidation/reduction; in enzymes such as aconitase, they are involved in 
substrate binding and conversion. Fe–S enzymes that catalyse difficult reactions, such as nitrogenase 
in nitrogen fixation and hydrogenase in hydrogen production, contain complex ‘superclusters’2. 

Fe–S clusters are unusual cofactors, in that they can be 
formed abiogenically by simple chemistry in vitro. Just 
mixing a ferrous salt, sulfide, a thiol compound and a 
suitable cysteine-containing polypeptide will produce 
simple clusters, particularly the most stable [4Fe–4S] type. 
Although the clusters might have been made this way on 
the primeval Earth, free iron and sulfide are too toxic for 
most organisms and cells have evolved more sophisticated 
systems. Details of the molecular machinery that assembles 
Fe–S clusters emerged from gene-
deletion studies of nitrogen-fixing 
bacteria, where the Nif (nitrogen 
fixation) operon controls the 
maturation of nitrogenase1. Two 
other distinct types of Fe–S cluster 
assembly machinery have been 
identified in bacteria. ISC (iron–
sulfur cluster) is the system in 
mitochondria and in 
proteobacteria such as E. coli. SUF 
(sulfur mobilization) is the principal 
system used in cyanobacteria and 
the chloroplasts of higher plants, 
and is also used by proteobacteria 
under stress conditions. The basic 
process takes place in a scaffold 
protein encoded by either the NifU, 

IscU or SufU gene. It requires a source of iron, a source of 
sulfide and a reducing agent2. Some anaerobic 
methanogenic archaea can use inorganic sulfide from their 
environment as sulfur donor, but usually sulfide is donated by 
a cysteine desulfurase, encoded by NifS, IscS or SufS. Sulfur 
from a cysteine molecule is transferred to a cysteine residue 
of the desulfurase, forming S-sulfanylcysteine (cysteine 
persulfide), which is the source of sulfur for the clusters. Other 
ATP-dependent proteins, notably chaperones, are required 

Abbreviations: AdoMet/SAM, S-
adenosylmethionine. 

Reprinted with permission from  
The Biochemist, October  2012 

Figure 1. Structures of some Fe–S clusters: [2Fe–2S], [4Fe–4S] and [3Fe–4S], with cysteine 
ligation, and FeMoco in nitrogenase. The latter comprises two interlocked [4Fe–4S] cubanes; 
the shared central atom is believed to be a carbide. 
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to transfer and shape the clusters. The superclusters in 
nitrogenase, hydrogenase, etc. are formed in a similar 
fashion, using more elaborate scaffold proteins and 
specialized accessory proteins3. 

In eukaryotes, systems equivalent to those in bacteria are 
located in the mitochondria (Figure 2). Information about 
these has been derived from studies of inherited human 
disorders resulting from defective biogenesis of Fe–S 
proteins4. The autosomal recessive disease Friedreich’s 
ataxia, which causes neurodegeneration and a build-up of 
iron in various tissues, is due to deficient production of 
frataxin. The function of this highly conserved protein is not 
fully established, but is associated with the provision of iron 
for the mitochondrial Fe–S assembly machinery. Details of 
the mitochondrial assembly system have emerged from 
mutational studies of simple eukaryotes, and in particular 
the yeast Saccharomyces cerevisiae2. Yeast mutants can 
grow using glycolytic fermentation as an energy source, 
independently of the Fe-S proteins of the mitochondrial 
respiratory chain. The cysteine desulfurase consists of NFS1, 
a homologue of NifS, and the highly conserved protein 
ISD11. The enzyme forms a complex with the scaffold 

protein ISU1 (the equivalent of IscU in bacteria) and frataxin. 
Clusters are formed and transferred to Fe-S proteins of the 
respiratory chain, and other enzymes such as the 
tricarboxylic-acid-cycle enzyme aconitase. The 
mitochondrial assembly system is also required for Fe–S 
clusters in the cytosol. It is likely that a product of the ISC 
machinery is exported via the ATP- binding cassette (ABC) 
transporter Atm1p/ABCB7, but this compound has not been 
identified. In the cytosol, the CIA system is involved in 
assembly of both cytosolic and nuclear Fe–S proteins. 

Some enzymes containing Fe–S clusters are listed in Table 1. 
They exploit all the intrinsic capabilities of Fe–S clusters, 
which were discovered in pioneering studies of chemical 
analogue compounds5. These include redox reactions, 
substrate binding, ligand exchange, structural rigidity and 
sensitivity to oxygen and nitric oxide. 

Most Fe–S clusters can undergo one-electron oxidation and 
reduction. Small proteins that transfer electrons between 
enzymes are called ferredoxins. The structures of many 
oxidation/reduction proteins comprise ferredoxin-like 
domains.  

Some Fe–S clusters are very good at transferring electrons 
over considerable distances. 
An example is Complex I of the 
mitochondrial respiratory 
chain, NADH:ubiquinone 
reductase. The membrane- 
extrinsic part of this enormous 
protein (45 subunits, total mass 
980 kDa, containing FMN and 
eight clusters) appears to have 
evolved by accretion of 
domains also found in other 
Fe–S electron-transfer proteins. 
The clusters are spaced by 1–
1.4 nm, which is close enough 
to allow facile electron transfer 
by quantum mechanical 
tunneling (Figure 3a). They act 
as ‘wires’ to carry reducing 
equivalents over relatively 
large molecular distances. 
Similarly, Fe–S clusters allow 
rapid electron transfer out of 
the primary reaction-centre 
chlorophylls in Photosystem I of 
plant photosynthesis6. 

Some Fe–S proteins have a 
special catalytic site. For 

Table 1. Examples of Fe–S enzymes and their functions 
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example, if a cubic [4Fe–4S] cluster lacks a 
cysteine ligand at one corner, the exposed 
iron atom can bind to ligands such as 
carboxylates, and this creates a catalytically 
active site. In aconitase such a [4Fe–4S] 
cluster catalyzes the interconversions of 
citrate, aconitate and isocitrate. In the 
‘radical AdoMet’ (radical SAM) enzymes the 
special clusters bind S-adenosylmethionine7,8. 
Their genes may be recognized by the 
cluster-binding sequence motif CXXXCXXC. 
They carry out free-radical reactions in the 
biosynthesis of complex biochemical 
molecules such as antibiotics, flavins, biotin 
and thiamine; they also catalyse the 
modification of bases in ribosomal RNA. The 
first step in each enzyme is the reduction of 
AdoMet to generate a 5 �-deoxyadenosyl 
radical, the same reactive species that is 

produced by enzymes containing cobalamin 
(vitamin B12). The radical allows anaerobic 
bacteria to carry out essential oxidative 
reactions such as the formation of 
deoxyribonucleotides for DNA. As a radical 
catalyst, adenosyl can extract protons from 
unactivated carbon atoms. For example, in 
the radical AdoMet enzyme biotin synthase 
from E. coli, two successive molecules of 
AdoMet are used to activate two C-H groups 
in dethiobiotin, for insertion of a sulfur atom9. 
The source of the sulfur was a mystery, until it 
emerged that it was plucked from a [2Fe–2S] 
cluster in the enzyme itself. In the protein 
structure (Figure 4), dethiobiotin is bound 
between the special [4Fe–4S] cluster and the 
[2Fe–2S] cluster. The consequence is that, 

after each reaction cycle, the [2Fe–2S] 
cluster has to be restored by the cell’s cluster 
repair machinery. 

Some enzymes associated with nucleic acid 
metabolism, such as DNA polymerases and 
repair endonucleases10 contain additional 
Fe–S clusters that are essential, but for which 
no catalytic or redox function has been 
defined. It is possible that some enzymes 
exploit the rigidity of the clusters, in a similar 
way that other proteins contain zinc ions, to 
stabilize the protein for purposes that require 
a precise structure, e.g. for nucleic acid 
base- pair recognition. Other clusters of 
uncertain function may serve as reporters of 

Figure 2. Pathways of Fe–S cluster assembly and trafficking in eukaryotic cells 

Figure 3. Electron-transfer chains of Fe–S clusters in (a) membrane-extrinsic domain 
of Complex I (NAD:ubiquinone reductase) of Thermus thermophilus13 and (b) the 
[FeFe]- hydrogenase of Clostridium pasteurianum14. 
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consume hydrogen gas. The enzymes 
that can do this, the hydrogenases, 
contain specific superclusters, 
incorporating cyanide and carbonyl 
ligands. The enzymes are as efficient as 
metallic platinum in hydrogen 
production and consumption. The 
[FeFe]-hydrogenases contain iron as the 
only metal (the other type also contains 
nickel). The structure of an [FeFe]-
hydrogenase revealed the ‘H’-
supercluster (Figure 3b) containing a 
unique ligand, azapropanedithiolate. 
This cluster has never been isolated; it is 
constructed in a scaffold protein with 
the help of radical AdoMet enzymes3,11, 
and transferred to the cluster-free 
enzyme. The source of the cyanide and 
carbonyl ligands, unexpectedly, is the 
alpha-carbon and amino group of 

tyrosine12. This is an example of the 
extraordinary synthetic capabilities of 
the radical AdoMet enzymes. 
Bioinformatics searches of genomes 

indicate the presence of thousands of potential Fe–S 
proteins7, the functions of which remain to be discovered. 

I am grateful to Dr Janneke Balk for a critical reading of the 
article, and helpful additions. 

cellular oxidative stress. O2 or NO can attack the sulfur and 
cause the clusters to disintegrate. Proteins such as 
aconitase with the special [4Fe-4S] clusters are especially 
vulnerable. Cytosolic aconitase has a unique function as a 
regulator of cellular iron levels. Its apo-protein, also known 
as iron regulatory protein, tends to accumulate under 
conditions of low cellular iron. It binds specifically to iron 
response elements (IREs) in mRNAs for proteins of iron 
uptake and storage4.  

Most Fe–S proteins such as ferredoxins are fairly strong 
reducing agents, having redox potentials more negative 
than the H+/H2 couple, but they cannot produce or 

Figure 4. The Fe–S clusters and AdoMet in biotin synthase from E. coli9. The arrow 
indicates transfer of a sulfur atom. R=pentanoate. 
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