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Hi Southern Blotters!  

For those who don’t know me, my name is Ant, and I’m the incoming 
President of NZSBMB—more on me later. First things first however: I’d 
like to start by thanking Wayne Patrick, who concluded his 
presidential term at the end of the joint NZSBMB/NZMS meeting in 
Wellington last month. Wayne leaves our Society in great shape, and, 
consequently, his are big shoes to fill (they’re definitely bigger than 
mine – I checked!). Here’re a few of the many highlights:  

NZSBMB goes international 

Wayne has worked hard to build strong international relationships with 
likeminded organisations around the world. During his term, NZSBMB 
reaffirmed our membership of the Federation of Asian and Oceanian 
Biochemists and Molecular Biologists, brokered a partnership with the 
Korean Society for Molecular and Cellular Biology, has continued to 
develop our close relationship with the Australian SBMB, and signed a 
new agreement with the Biochemical Society (UK) to support students 
and postdocs to travel annually between our meetings.  

Brand recognition 

Wayne’s most infamous moment 
(in his opinion at least!) was the 
changing of our logo in 2013 
(there it is, over there in the 
corner!). I am happy to report 
that our Society banner adorned 
with the new logo looked 
stunning at last month’s 
NZSBMB/NZMS joint conference 
in Wellington! 
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NZSBMB Equality Policy 

The final thing to have happened under Wayne’s 
watchful eye was the passing of our new Equality 
Policy, which you’ll find on page 9. This is a fantastic 
development, and one that I know the society will 
adopt wholeheartedly. As a society, we should 
continue to advance our thinking around supporting 
underrepresented groups, so your ideas on how to 
build on the momentum that our new policy provides 
us would be gratefully received. 

NZSBMB/NZMS Joint meeting 

We had a really successful joint meeting with the NZ 
Microbiological Society in Wellington. There was a 
strong and diverse programme that really highlighted 
the overlapping interests of our two societies, and our 
thanks go to the 2014 organising committee: Helen 
Withers (Chair), Katherine Campbell, Muriel Dufour, 
Kristin Dyet, Ron Xavier, Rosemary Hancock 
(Conference Manager), and especially the NZSBMB 
representatives David Ackerley, Bill Jordan and Matt 
Templeton. The meeting also highlighted our healthy 
relationship with our many sponsors. Custom Science 
continues to support NZSBMB through the Society’s 
Award for Research Excellence, and we’re pleased to 
announce that the 2014 recipient is Assoc. Prof. David 
Ackerley from Victoria University of Wellington. Dave 
gave a cracking talk, and was a worthy recipient of 
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our highest honour. It’s also wonderful to see that our 
students are also doing such fantastic work – there 
were some excellent talks and posters on show. We 
also gratefully acknowledge sponsorship from Ngaio 
Diagnostics, John Morris Scientific, Medi’Ray, Merck 
Millipore, Norrie Biotech, NZMS Scientific, dnature, 
ThermoFisher, and the Royal Society of NZ, all of 
whom contribute greatly to the success of our 
Society, and to our premier calendar event.	  

Now, a few words of introduction from me. I’m a 
molecular evolutionary biologist by training, and am 
based at the University of Canterbury, where I serve 
as the Deputy Director of the Biomolecular Interaction 
Centre. Before moving to UC in 2009, I worked in the 
Department of Molecular Biology & Functional 
Genomics at Stockholm University in Sweden, where I 
set up my first research group. I’m really looking 
forward to the challenge of being NZSBMB President, 
and look forward to getting to know many more of 
you over the coming year. And speaking of the 
coming year, a date for your diaries: our Annual 
Meeting will be held in Melbourne as part of Combio, 
27 Sept – 1 October 2015 (http://www.asbmb.org.au/ 
combio2015/). In the meantime, enjoy the summer 
break, and all the best for a productive 2015! 

Ant Poole 

anthony.poole@canterbury.ac.nz 
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My term as President has flown by…it is time for me to 
shuffle off and make plans for a Presidential Library. 
Before I go, I’d just like to offer my sincere thanks to all 
of the people who have worked hard – not only to 
keep the Society running, but also to make it better.  

First and foremost, thanks to Ren and Kerry for being a 
great Treasurer and Secretary, respectively. I’m sure 
Ant will appreciate the continuity that comes with you 
guys staying in your roles for a little while longer. I’ve 
also enjoyed the support of an awesome National 
Committee – thanks for reaching consensus so 
efficiently and effectively, on pretty much everything! 
One major effort is assessing the biannual student 
travel grant applications – thanks to Committee 
members Kerry Loomes, Stephanie Hughes and Tom 
Wheeler, for ensuring that this process has run like 

Farewell from the ex-President 
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clockwork for the past two years. This newsletter, 
Southern Blot, is the envy of many of our sister 
Societies, and for that I’d like to thank Miriam Sharpe. 
Our other significant undertakings are the 
conferences that we organise – and this year, Dave 
Ackerley, Bill Jordan and Matt Templeton put in plenty 
of hours to ensure that we had a 
great meeting in Wellington. 

Finally, of course, NZSBMB only 
works because of the interest 
and involvement of all our 
members. The Society is in great 
shape – let’s keep it that way! 

                               Wayne Patrick 
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Meet 
the 

Scientist 
Dr Stephanie Hughes  

Department of Biochemistry,  
University of Otago 

1

Describe your research in one sentence. 

My major research focuses on the development of, 
and therapies for, Batten disease, a childhood 
neurodegenerative disease. 

What gets you up in the morning?  

Usually my dogs … definitely expensive alarm clocks!  

What are you doing right now? 

Typing this answer?? Juggling exam scripts, grant 
applications, 13 staff and students and finances. 
Hoping to get back into the lab soon, which I am sure 
won’t impress my group. 

Do you know your h-index? 

Yes 

What bit of research has caught your eye recently? 

The development of mind-controlled gene expression. 
This work has potential as a treatment for chronic 
pain, epilepsy and other neurological conditions, or in 
the wrong hands ... a horror movie? 

Optogenetics – the use of light to control gene 
expression, uses a range of bacterial opsins to control 
ion channels or gene expression. Last weeks 
latest/greatest development uses the brain’s 
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electrical activity, detected by EEG, to control the 
light source. This light then activates opsins fused to 
ion channels, G proteins, or transcriptional regulators. 
The possibilities are mind-blowing. I must confess I got 
more sense out of “The Scientist” article on the work.  
You need degrees in neurophysiology, biochemistry, 
genetics, bioengineering, and electronics to fully 
understand this one! 

Folcher et al.  Mind-controlled transgene expression 
by a wireless-powered optogenetic designer cell 
implant. Nature Communications 5, Article number: 
5392 doi:10.1038/ncomms6392 

Or the simple version: http://www.the-
scientist.com/?articles.view/articleNo/41416/title/Min
d-Controlled-Gene-Expression/  

How did you get into science?  

I had a fantastic teacher at intermediate, awesome 
1st year biology lecturers at Victoria University and an 
inability to memorise mathematical formulae that 
halted my Maths major. The rest is history … 

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

I was supposed to be a land surveyor, like my Dad, 
grandad, great-grandfather and great-great 
grandfather (who has a road in Masterton, “Hughes 
Line”, named after (or by?) him. I spent enough time 
holding a staff or the end of a tape for Dad as a kid 
for it to rub off. 
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The EMT (Epithelial-Mesenchymal Transition)
International Association 

TEMTIA-VII
October 11-14, 2015
Melbourne, Australia

SAVE THE DATE!

Venue: Pullman Melbourne, Albert Park
www: http://emtmeeting.org

Convenor: Erik (Rik) Thompson
co-Convenor: Don Newgreen

3

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

It hasn't happened yet. The ultimate highlight would 
be finding a cure for Batten disease. This will only 
happen by the combined efforts with other 
researchers, clinicians and families living with this 
horrible disease. My highlight so far would have to be 
the interactions with families, scientists and clinicians, 
and the inspiration they provide to keep pushing the 
science forward. In the lab, the first time I managed 
to grow neurons in culture and generate a functional 
gene therapy vector – it still amazes me that it works! 

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

None, just a good book (or kindle), sunscreen and a 
ticket home after a couple of weeks – I am sure I 
would be bored by then. 
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Apply for the next NZSBMB travel award round  

Do you want support for your next 
conference overseas? 

Student Travel Awards are available to support travel to any international conference. Awards are up to NZ$1000 each, and 
are intended to assist post-graduate students to attend their first conference outside New Zealand. There are two rounds of 
student travel awards each year. 
 
In addition, we are now offering a new category of award - the Early Career Travel Award. This is in conjunction with the 
Biochemical Society (UK), and it is open to student members, as well as early career researchers (0-3 years post-PhD). These 
awards are specifically to enable attendance at Harden Conferences or Focused Meetings of the Biochemical Society. 
  
Details of the awards, and the application form, are available at http://nzsbmb.science.org.nz/awards.html. 
  
Completed application forms and letters of recommendation should be emailed to the Secretary, Dr. Kerry Loomes 
(k.loomes@auckland.ac.nz).  

Students and New Post-docs!  

Recently, NZSBMB member Professor Kurt Krause (right) went to Korea, and on behalf of former President Wayne 
Patrick, did a fine job signing a Memorandum of Understanding with our sister society, the Korean Society for 
Molecular and Cellular Biology, The president of the KSMCB, Professor Kyungjin Kim, is on the left. 

Reaching Out to the Korean Society for Molecular 
and Cellular Biology 
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Left. Student Poster Competition prizes: 
1st place -- Becky Edgar, University of Otago (on right) 
2nd place -- Jasmine Chan-Hyams, Victoria University (second 
from left) 
3rd place -- Konny Shim, University of Waikato (first on left) 

Congratulations 
  

To the prize winners from the NZSBMB/NZMS joint meeting... 

Left. 2014 Custom Science NZSBMB Award for 
Research Excellence - David Ackerley, Victoria 
University (right, pictured with Duncan Kay from 
Custom Science, left). 

 

Right. Student Oral Competition prizes: 
1st place -- Nick Palevich, Massey University (upper) 
2nd place -- Denis Simonov, University of Auckland (lower) 
Both shaking hands with (then) NZSBMB President, Wayne 
Patrick in blue. 
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Minutes of the NZSBMB  
Annual General Meeting 

 NZSBMB/NZMS Meeting Rutherford House, Victoria University, Wellington 
20th November, 2014 

1

Meeting opened at 12.30 pm 
 
Attendees: Matt Templeton, Renwick Dobson, Wayne 
Patrick, Monica Gerth, David Ackerley, Leonardo 
Negron, Bill Jordan, Ant Poole 
 
Apologies: Kerry Loomes, Stephanie Hughes, Iain 
Lamont, Paul Gardner, Kerry Loomes 
 
1. Minutes for the 2013 Meeting were accepted—

moved by Monica, seconded by Ren. 
 

2. President’s Address (report presented by Wayne 
Patrick – appended) 

The report highlighted the following areas: 
• Our new agreement with the Australian 

Society for Biochemistry and Molecular 
Biology, around future conferences. 

• Other international linkages, including with the 
Korean Society for Molecular and Cellular 
Biology and the Federation of Asian and 
Oceanian Biochemists and Molecular 
Biologists. 

• NZSBMB’s recent support of NZBIO’s submission 
to Government, calling for reform of the HSNO 
Act. 

• The enjoyable consultation process that 
resulted in an NZSBMB Equality Policy. 

• A vote of thanks as out-going President, and a 
welcome to the new President.  

3.  Treasurer’s report. (report presented by Ren 
Dobson – appended) 

1. The Society recorded a net loss of $2,771 for 
the 2013-14 year. 

2. The benefits of conferences that make profits 
(and potentially a loss) are important for the 
financial viability of the society. 

3. We should consider increasing the 
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membership fees for full members. 
4. Need to crystallise (on paper) the intent of the 

funds held by the society for the NZ structural 
biology meetings and BIC. 

5. Forecast is for a small loss in the 2014/15 
financial year, but the society is still in a strong 
position. 

Leonardo N. suggested a corporate membership, 
which was discussed.  Ren to negotiate with 
Callaghan Innovation as a trial in the coming year. 

Bill Jordan asked whether the Society should formally 
approve our continued membership of the 
Federation of Asian and Oceanian Biochemists and 
Molecular Biologists (FAOBMB). Wayne noted that the 
executive has traditionally made this decision.  The 
Society is in favour of continuing with the FAOBMB (no 
one spoke against it).   

The financial state of the NZSBMB was circulated and 
approved by the attendees.  Approval of the audited 
financial accounts was moved by Wayne Patrick and 
seconded by Monica Gerth. 

3. Election of officers.  

Debbie Hay has stepped down as Auckland regional 
representative.  (Wayne notes that Matt T. not an 
Aucklander at heart.) Ivanhoe Leung was elected as 
the new Auckland regional representative.  Matt T. to 
continue working at the CRIs to represent NZSBMB.  
We signed this off and no one voted against. 

The office of President was open for election this year. 
Ant Poole (U. Canterbury) was nominated for 
President (moved by Wayne and seconded by Dave 
A.). Voted on by those at the AGM and passed 
(unanimously).  Ant thanked Wayne and asked what 
he had got himself into.  Looking forward to engage 
more meaningfully and try to keep the momentum. 
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Executive committee: 
President: Ant Poole 
(elected2014) 
Secretary: Kerry Loomes 
Treasurer: Ren Dobson 
 

Regional representatives: 
Auckland: Ivanhoe Leung (elected 2014) 
Waikato: Tom Wheeler 
Manawatu: Helen Fitzsimons 
Wellington: David Ackerley 
Canterbury: Margreet Vissers  
Otago: Stephanie Hughes 
 
Dave A. thanked Wayne for his service to the Society 
– nodding and applause all round. 

5. NZSBMB Equality Policy. 

Motion: That the NZSBMB Equality Policy (attached) 
be adopted by the Society. Moved: Wayne Patrick; 
seconded (by email): Juliet Gerrard.   (Policy 
attached) 

Came out of practices in other societies (UK 
Biochemical Society/ASBMB/Lorne Proteins) – 
particularly gender balances with conferences.  
Wayne P. notes that it is important that by having this 
policy conference organisers will be more aware of 
gender inequalities.  Dave A. notes that the 
NZMS/NZSBMB meeting would have benefited from 
this policy. 

Ant P.: Looks good.  But notes that it concentrates on 
gender equality, but could benefit by being broader, 
as signalled in the document – e.g. other 
underrepresented groups.  Supports making clearer to 
address these groups also.   

Dave A. suggests as a first instance addressing gender 
equality.   

Ant P. Needs to deal with gender equality differently 
to other types of equality groups, suggests for 
example a travel grant for those with disabilities/lower 
socio economic groups.  Resolve later.  Agreed by Bill 
J. and Matt T. 

The motion was passed unanimously (together with 5 
proxy votes in favour and none against). 

6. Other business 

Other discussion items 

• Wayne P.  Update on annual meeting – 

4

COMBIO (Melbourne) in 2015.  Wayne 
reported on NZSBMB’s agreement with ASBMB 
(based on formal discussions between him 
and the ASBMB President, Peter Gunning). 
COMBIO will no longer be held in NZ in the 
future.  Every three years, starting in 2015, 
NZSBMB will be a formal partner society, with 
full partner rights, revenue sharing based on 
attendance, involvement in planning, and in 
those years our AGM will occur at COMBIO.  
NZSBMB representatives on the conference 
organising committee for 2015 are Ren 
Dobson and Monica Gerth. In off years, our 
members will be charged the same 
registration rates as ASBMB members, while 
ASBMB members will also be charged NZSBMB 
rates for our meetings.  Possibly, our students 
may be eligible for COMBIO student travel 
grants – TBC.   

• QMB – Matt T. asked where this new 
agreement leaves us with the Queenstown 
conference.  Wayne P. confirmed that we 
have an ad hoc arrangement, although 
members are heavily involved and NZSBMB will 
continue to sponsor earlier career members.  
Matt T. noted that not many members will go 
to COMBIO and that we should consider 
running a QMB satellite meeting.  Ren D. noted 
that we really need a profit making 
conference.  Dave A. suggested having a 
Structural Biology meeting at Queenstown and 
to have QMB in a regular 3-year rotation with 
COMBIO and one other meeting. Structural 
Biology meeting: Talk about having them more 
frequently – Wayne raised the possibility of a 
Structural Biology/NZSBMB joint meeting 
(possibly 2016).  Bill J. suggested doing this at 
Queenstown – and to share some of the profits 
(Ant P. to talk with Peter S.).  Overall: 2015 
conference is organised; 2016 needs to be 
organised, perhaps think about NZIC meeting 
(or perhaps 2017). 

• Ren D.  Need to look at membership drive in 
some regions that are not well represented 
(Waikato/Wellington/Auckland).  Bill J.  Need 
to increase young members involved. 

Wayne declared the meeting closed 1:30 pm. 
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New Zealand Society for Biochemistry 
and Molecular Biology 
 
Equality Policy 
 
He aha te mea nui o te ao? He tangata! He tangata! He tangata! 
What is the most important thing in the world? It is people! It is people! It is people! 
 
The New Zealand Society for Biochemistry and Molecular Biology (NZSBMB) is 
committed to ensuring equal opportunities for everyone engaged in the molecular 
biosciences.  
 
We acknowledge that the make-up of the New Zealand molecular biosciences community 
does not necessarily reflect the make-up of New Zealand society. In general – nationally 
and internationally – women, some ethnic groups (including Maori and Pasifika in New 
Zealand), individuals from lower socio-economic backgrounds, and people with 
disabilities are under-represented in science-related education and employment.1,2  
 
The NZSBMB aims to address this imbalance in all of the activities that it undertakes and 
supports. 
 
The conferences that we organise, sponsor and support provide the Society with a 
particularly important mechanism to demonstrate our commitments to diversity and 
equality. Therefore, NZSBMB conferences will adhere to the following guidelines: 
 
1. Organising committee membership and conference session chairs. At least 40% of 

members should be female and at least 40% should be male. In addition, opportunities 
should be provided for early-/mid-career researchers to be committee members and 
session chairs. 

2. Invited plenary speakers. An initial list of possible invited plenary speakers should be 
developed that is at least 40% female and at least 40% male. When speakers decline, 
they should be replaced with a speaker of the same gender, where possible. The final 
percentage of speakers of each gender should be at least 30%. 

3. Appropriate representation. The conference programme should also reflect the 
balance in our research community, and thus be free from bias with respect to 
ethnicity, age, sexual orientation, disability, or any other factor. 

 
Addressing these guidelines will also be a prerequisite for other meetings to obtain 
NZSBMB sponsorship and/or endorsement. 

                                                
1 In May 2014, the Campaign for Science and Engineering summarized the situation in the UK: 
http://sciencecampaign.org.uk/CaSEDiversityinSTEMreport2014.pdf  
2 The needs to increase girls’ participation and to increase Maori engagement in science are discussed in the 
Government’s national strategic plan for science in society (July 2014): “A Nation of Curious Minds – He 
Whenua Hihiri i te Mahara”; http://www.msi.govt.nz/update-me/major-projects/science-and-society-
project/ 
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Tales From the Land of Oz 
  

Chu Kong Liew 
Editor, Australian Biochemist 

1

Greetings NZSBMB, 

As the Editor of Southern Blot's Australian equivalent, 
the Australian Biochemist, it is a real privilege to be 
able to share some of the things that the Australian 
Society for Biochemistry and Molecular Biology 
(ASBMB) has been involved with this year. As I write 
this, ComBio 2014 is in full swing. ComBio is ASBMB's 
annual conference, held in conjuction with 
the Australian Society of Plant Scientists and 
the Australia and New Zealand Society for Cell and 
Developmental Biology. 
Every third year, NZSBMB 
will also be a partner 
society for ComBio. 
Currently being held in 
sunny Canberra, the past 
two days of ComBio have 
delivered a smorgasbord 
of exciting talks, in fields as 
diverse as cell imaging, 
macromolecular 
crystallography, human 
genomics, epigenetics 
and cellular 
reprogramming. We were 
lucky enough to have 

Nobel laureate John 
Gurdon delivered the 
opening plenary lecture, 
where he described his 
work on nuclear 
transplantation and cell differentiation. Other 
highlights include Susan Buchanan's elegant 
description of the structures of proteins involved in 
membrane insertion and Marilyn Anderson's 
characterisation of anti-fungal proteins derived from 
plants and their potential for reducing crop losses. 
Arguably the best talk of the conference was Steve 
McKnight’s lecture on how RNA is compartmentalised 
by proteins containing low-complexity sequence 
domains until needed. 

The past twelve months has seen ASBMB sponsor 
conferences such as the 2013 Translational Cancer 
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Research Conference, Science Amongst the Vines 
(cell signalling meeting) and the 5th Asia-Pacific NMR 
Symposium. ASBMB has also helped propel the 
winners of its awards to far-flung destinations to 
attend conferences and workshops, to give seminars 
or visit collaborators to learn new techniques. For 
example, Louise Lutze-Mann was awarded the ASBMB 
Education Award and used it to visit the American 
Society for Biochemistry and Molecular Biology 
meeting to delve into hot topics in Learning and 
Teaching. Iain Murchland, winner of an ASBMB 

Fellowship (awarded to 
young scientists) visited 
collaborators at the Center 
for Models of Life in 
Copenhagen to learn how 
to construct mathematical 
models of RNA 
polymerase. The ASBMB 
also provides funding for a 
number of special interest 
groups (SIGs) to enable its 
members to network and 
develop their key research 
interests. Melbourne, 
Adelaide, Queensland 
and Sydney all have 

protein SIGs and the 
ASBMB also supports SIGs 
dedicated to RNA, yeast 
and education. 

This year has seen honours 
bestowed upon a number of our members. Three 
ASBMB members (Jean Finnegan, Angel Lopez and 
Jamie Rossjohn) were recently elected as Fellows of 
the Australian Academy of Science. Two members 
(Nick Hoogenraad and Phillip Nagley) were awarded 
Queen's Birthday Honours for their contributions to 
Australian biochemistry and molecular biology. As I 
hope you can appreciate from this brief summary, the 
ASBMB is a dynamic, mutli-faceted organisation 
dedicated to advancing the interests of its members. I 
look forward to keeping NZSBMB members abreast of 
our activities in subsequent editions of Southern Blot. 
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Is  microscopy a tool  in your research toolbox?  Join Microscopy New Zealand as they help kick 
off the International Year of Light and Light-based Technologies at their biennial conference. This conference 
allows microscopy users from all fields of study an opportunity to share their work, techniques and challenges 
with a unique mix of academia, industry, and research institutes. Submit an abstract for a poster, talk or 5 
minute thesis presentation on any theme or subject under the microscopy umbrella.  
 

Submission of ORAL abstracts has now closed. Submission of POSTER abstracts has been extended 
unt il the 12th of December 2014.  

 
We are pleased to announce that we have four international microscopists confirmed as keynote speakers. 
Professor Werner Kühlbrandt, Max Planck Institute of Biophysics in Frankfurt, Germany. 
Dr . Paul  Verkade, Reader from School of Biochemistry, University of Bristol in Bristol, UK. 
Professor Joanne Ether idge, Faculty of Engineering, Monash University, Melbourne Australia. 
Dr  Azdiar Gazder, Australia Research Network for Advanced Materials, University of Wollongong, Australia. 
 
Our guest speakers will bring to this conference ground breaking techniques and achievements in: 
1. The investigation of the structure and organisation of membrane proteins by cryo-electron microscopy and 
crystallography. 
2. The visualising of intracellular transport processes, both biosynthetic and endocytic using correlative 
immunofluorescence and transmission electron microscopy, and in particular electron tomography. 
3. High resolution electron diffraction and imaging in solids and the determination of atomic structure and bonding in 
nanostructured materials. 
4. Analysing and modeling the deformation and recrystallisation behaviour of materials. 
 
As well as a full scientific programme we will be offering six workshops: 
 

Single Particle Reconstruction � Correlative Light Electron Microscopy � Electron Backscatter Diffraction 
Image Analysis � Atomic Force Microscopy � Atomic Resolution Imaging of Materials (TEM) 

 
Student support available for attendance and presenter prizes. 
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NZSBMB Student Travel Awards: 
Conference Reports 

1

The 54th International Conference on Antimicrobial 
Agents and Chemotherapy, otherwise known as 
ICAAC, took place on 5-9 September 2014 at the 
Walter E. Washington Convention Center in the 
capital of the United States of America, Washington, 
DC. This conference is an annual event of the 
American Society for Microbiology (ASM), and is 
focused on antimicrobial agents and infectious 
diseases. This year more than 6,000 people attended 
the conference, and from all the abstracts submitted 
for consideration we were fortunate to be asked to 
present our work at a slide session themed “Recent 
Advances in the Fight Against Mycobacterium sp.” 
Prof. Kurt Krause, our group leader and supervisor, 
presented recent findings from our lab on glutamate 
racemase from mycobacteria, with special emphasis 
on the 

54th International Conference on Antimicrobial Agents 
and Chemotherapy  

Washington DC, USA 
September 2014 

Sinothai Poen and Roman Mortuza 
Department of Biochemistry, University of Otago 
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crystal structure of glutamate racemase. 

During the conference, there were multiple 
remarkable talks from invited speakers, but four in 
particular stand out to us. The first one was the 
opening keynote session given by John Rex, who is 
the current Vice President and Head of Infection of 
Global Medicines Development at AstraZeneca. He 
explained about difficulties associated with 
antimicrobial drug discovery and development and 
the recent efforts to address these issues.  

The second talk was an ICAAC Lecture. In this session, 
Karen Bush from Indiana University provided a review 
lecture on β-lactamases. She reviewed the history and 
classification of these enzymes, and explained the 
epidemiology of β-lactam resistance in many 

infectious 

From left, Professor Kurt Krause, Roman Mortuza and Sinothai Poen in Washington DC. 
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bacteria. She then focused on the TEM family of 
enzymes, including the powerful carbapenemases 
that are contributing to the loss of β-lactam therapy to 
treat serious infections. She also discussed the 
interrelationship between β-lactam development and 
β-lactamase evolution.  

The third talk was from the winner of the cubist-ICAAC 
award, Mark Weinberg. He is from the Jewish General 
Hospital and McGill University in Montreal. Mark won 
this award for his outstanding contributions in the field 
of HIV/AIDS. He talked about progress in the 
treatment of HIV. During the talk, he highlighted the 
superior efficacy of a newly approved drug, 
dolutegravir for the treatment of HIV.  

The last talk in this group of four was a special address 
by Constance Benson from University of California, 
San Diego. She also elaborated on major advances in 
the field of HIV/AIDS epidemiology, pathogenesis, 
treatment and prevention and was very compelling in 
her presentation. 

Another interesting session worth mentioning was the 

4

New Agents Discovery Summary session. In this session, 
selected authors from the poster session gave short 
summaries on their discovery of new preclinical 
antibacterial and antifungal agents, and screening 
technologies. Many speakers were from 
pharmaceutical companies based in Japan and the 
US. Remarkably, Yoshinori Yamano from Shinogi and 
Co. announced the parenteral siderophore 
cephalosporin named S-649266, which is effective 
against several multidrug-resistant Gram-negative 
bacteria. S-649266 uses an ingenious route to get into 
the bacterial cells by binding to iron. As Gram-
negative bacteria take up iron bound to S-649266, 
they also absorb S-649266, carrying it through the 
outer membrane into the periplasmic space where it 
binds to penicillin-binding proteins, thus disrupting cell 
wall synthesis. Hopefully, some of the promising 
compounds presented in this session will be clinically 
approved to help replenish the depleted 
antimicrobial armamentarium in the near future. 

This conference also provided us with the opportunity 
to hear experts discuss advanced technologies for 
infectious disease research. Although these Meet-the-
Experts sessions took place early from 7:00-8:15 am 
every day during the conference (!), we managed to 
attend our selected topics. One of the most 
impressive topics was MALDI-ToF Mass Spectrometry 
and Laboratory Workflow. Two experts in the field, 
Mellisa Miller and Stefan Zimmermann, described the 
principles behind and the application of this 
technique, which is capable of rapidly identifying 
microorganisms at the species level with a high level 
of accuracy. However, conventional bacterial 
identification methods based on their genotypic and 
phenotypic are still necessary for resolving certain 
ambiguous cases. 

The poster sessions were featured from 6-8 September. 
We viewed a prodigious number of poster displays. 
There were around 30-35 poster sessions every day, 
and approximately 25 posters were displayed under 
each session! That makes around 875 posters each 
day. We visited selected groups of posters from this 
broad spectrum of science topics.  

The conference also afforded an excellent 
opportunity to meet new colleagues involved in anti-
microbial research. We met lots of new people, 
learned about their research and shared our research 
in reciprocation. We have learned many new ideas 
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that will certainly help us streamline our respective 
experiments. Surprisingly enough, one of these groups 
turned out to be a collaborator to our lab! 
Furthermore, a potential new collaboration with the 
pharmaceutical company ‘AstraZeneca’ has been 
initiated from these poster sessions (see below). 

Our slide presentation took place on 9th September. 
Prof. Kurt Krause presented a talk with the title 
“Glutamate Racemase as a target for antibiotic 
design in Tuberculosis”. The cell wall peptidoglycan 
contains D-glutamate, which is not synthesized by 
humans, but by bacteria. The glutamate racemase 
(MurI) enzyme catalyses the interconversion of L- 
glutamate to D-glutamate by deprotonating the 
opposite sides of the α-carbon in glutamate. Since 
MurI is widely essential, multiple attempts have been 
made to use it in drug discovery targeting 
Streptococcus pneumoniae, Enterococcus faecalis, 
and Helicobacter pylori. This research was carried out 
by drug companies like Eli Lilly and AstraZeneca.  

In prior genetic studies, the murI gene has been 
proven essential in many other bacteria, like E. coli. 
However, in mycobacteria it has proven to be a 
complicated question with some studies suggesting it 
was essential, but others suggesting it was not. Thus, 
we decided to reinvestigate the essentiality of the 
murI gene in M. smegmatis by gene deletion 
experiments. We found in the growth testing 
experiments that the wild type and murI knock-in 
grew normally in the absence of D-glutamate; 
however, the murI knock-out (KO) mutants could not 
grow normally without D-glutamate. These 
experiments argue that glutamate racemase from 
mycobacteria is an essential target for antimicrobial 
drug development. We have done additional work 
on the murI operon, promoter mapping and the 
regulation of the operon as well.  

Until recently, we have struggled a bit in the structure 
determination of this enzyme. However, we have just 
recently solved the crystal structures of MurI from M. 
tuberculosis and M. smegmatis at resolutions of 2.3 Å 
and 1.8 Å, respectively. The structures of MurI from M. 
tuberculosis and M. smegmatis are similar to that of 
MurI from other bacterial species. They are bi-domain 
enzymes. As structural analysis shows that the active 
site is similar to that of glutamate racemase from 
other pathogenic bugs, there is a chance that active-
site inhibitors developed for the enzyme in other bugs 
might work for mycobacterial enzyme as well.  
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The next thing we looked at is the oligomeric structure 
of the mycobacterial MurI, and we have four lines of 
evidence that indicate that mycobacterial MurI is a 
dimer: crystallography, dynamic light scattering, size 
exclusion chromatography and analytical 
ultracentrifugation. Interestingly, although the 
structures of the MurI determined to date are similar, 
the arrangement of the dimer of mycobacterial MurI 
is unique. The next step of this research will be 
attempts to use it in structure-based drug design. In 
the conference, we were fortunate to meet Ed 
Buurman, a principal scientist at AstraZeneca, who 
was a member of the project to develop compounds 
against glutamate racemase from Gram-positive 
bacteria a few years ago. He agreed to send us some 
compounds for testing on our mycobacterial 
glutamate racemases. We are currently working on 
picking out some compounds, based on structural 
information from available co-crystal structures. 

Some other highlights of this session were on rapid 
detection technique of multi-drug resistant TB from 
clinical samples using next generation sequencing. 
This technique generates a genotype, which can 
indicate the presence of resistance in clinical isolates 
of M. tuberculosis (Translational Genomic Research 
Institute, Flagstaff, AZ, USA). We also heard about a 
potential new antimycobacterial compound, 
Griselimycin (GM), developed overseas (HIPS/HZI, 
Saarbruecken, Germany). In vitro and in vivo activity 
of GM showed no cross resistance with current TB 
drugs and low levels of resistance. 

Finally, after the conference we were able to spend a 
little time sightseeing in the US capital. The places we 
noted the most included the United States Capitol 
Building, the Smithsonian Natural History Museum, the 
Washington Monument, the Lincoln Memorial, the 
Smithsonian National Air and Space Museum, the 
Vietnam Veterans Memorial, the White House, and 
the Pentagon. In most of these sightseeing tours, our 
supervisor accompanied us. He reminisced ‘about the 
old days’ and we gossiped about U.S. history, while 
enjoying the long walk! Our last thought is a food 
recommendation to you. If you ever go to the States, 
you’ve got to try out burgers and fries from ‘Five 
Guys’.  If you do, you may never want to try any other 
burgers again; that much better they were! Well, that 
treat would be on us (hypothetically)! 

Peace out! 
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14th International Conference on 
Neuronal Ceroid Lipofuscinosis (Batten 
Disease) and 2nd International Patients 
Organisation Meeting  
Córdoba, Argentina 
October 2014 
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Neuronal ceroid lipofuscinosis (NCL, Batten disease) 
refers to a group of severe childhood 
neurodegenerative lysosomal storages diseases, with 
symptoms including loss of vision, regression in 
cognitive function, motor dysfunction, epilepsy, 
mania and hallucinations. Unfortunately, there are 
currently no cures for any form of the disease, which 
are fatal by the late teens or early twenties. 

Every two years the NCL research community gets 
together for a conference to share our latest ideas 
and breakthroughs. Usually these biyearly 
conferences are held alternatively between the USA 
and Europe. This year was the first to break that trend, 
with the conference held in Cordoba, Argentina.  

One of the first things I realised after landing in South 
America was that being unable to speak or 
understand a word of Spanish (in a city with next to 
no English speakers outside of the tourism sector) 

Nicole Neverman 
Department of Biochemistry  
University of Otago 
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made for a great deal of difficulty and awkward 
exchanges – particularly in trying to order food! 
Language difficulties aside, Córdoba was a beautiful 
city. Córdoba is Argentina’s second largest city, 
located right in the centre of the country. Córdoba is 
also home to the National University of Córdoba, 
Argentina’s oldest and largest University, with an 
impressive 111,000 students. Part of the city centre is a 
World Heritage Site, owing to a large group of 17th 
century Spanish Colonial buildings and monuments, 
including the beautiful Catedral de Córdoba 
(pictured), which began construction in 1598.

Of course it wasn’t all sun and sightseeing – the 
conference itself was packed with a range of 
fascinating talks, with sessions ranging from the basic 
cell biology of the NCLs, through to clinical and 
ethical issues. Of particular interest were sessions on 
the links to other diseases and experimental therapies. 
New links between the NCLs and other, 
neurodegenerative or lysosomal storage diseases are 
becoming apparent. NCL was linked to both MPS-IIIA 
and Niemann Pick Type C These links are particularly 
exciting as they suggest potential new therapeutic 
targets. A major theme at the conference was the 
development of therapeutic strategies. Progress was 
being made in a number of therapeutic areas, 
including small molecule therapy, enzyme 
replacement, and gene therapy, including gene 
therapy investigations from our group in the sheep 
model of disease. Most of these therapies were 
currently in development in NCL animal models, with 
some progressing as far as patient clinical trials.  

Catedral de Córdoba 
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The last session of the conference featured speakers 
from the Battens Animal Research Network, which 
includes our lab at The University of Otago as well as 
groups at Lincoln, Australia, and collaborators in the 
UK. During this session, I gave a talk titled “Synaptic 
pathology in CLN6 ovine Neuronal Ceroid 
Lipofuscinosis”, presenting data from my Ph.D on the 
correction of prenatal synaptic pathologies using 
lentiviral-mediated gene therapy. This was my first 
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presentation at an international conference and it 
was a wonderful opportunity to speak to the “big 
names” in NCL research.  

I am very grateful to the NZSBMB for awarding travel 
grants to both myself and other postgraduate 
members, which aid greatly in allowing us to attend 
and participate in the leading conferences of our 
specific fields. 

A handful of the members of Australian and New Zealand BARN group. From left: Nadia Mitchell, 

Stephanie Hughes, Nicole Neverman, David Palmer, Jarol Chen (front), and Imke Tammen.  

Jarol Chen  
Lincoln University 
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Batten disease or the Neuronal Ceroid Lipofuscinoses 
(NCLs) is a group of devastating neurodegenerative 
diseases that affect children. Different forms are 
caused by mutations in a number of genes, but the 
underlying pathogenic mechanisms remain unclear. 
The 14th International Conference on Neuronal Ceroid 
Lipofuscinoses and Patients Organisation Meetings 
brought the professionals from around the world 
together with patients to achieve productive 
interactions.  

It was an exciting journey to attend the conference in 
Córdoba, Argentina. The journey was not only for the 
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purpose to present an interesting work on a molecular 
dissection of neuroinflammatory pathway in ovine 
Batten disease, but also for personal enlightenment 
on the meaning of research. 

The conference held between 22 and 26 October 
covered a wide range of studies including genetics, 
pathological biochemistry, and therapeutic and 
clinical studies. Workshops were organised to provide 
opportunities for communication between patients, 
scientists and clinicians. Presentations from members 
of BARN (Batten Animal Research Network) were 
positively received and attracted collaboration 
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worldwide.  

As a member of BARN (proudly), I gave an oral 
presentation on recent findings on neuroinflammatory 
pathways in ovine Batten disease. 
Immunohistochemical investigations on ovine Batten 
disease revealed neuroinflammation preceded 
neurodegeneration in a regionally specific manner. 
Previous study of chronic treatment with minocycline 
did not inhibit the neuroinflammation, emphasising 
the need for understanding of the specific 
neuroinflammatory cascade in Batten disease to 
identify likely druggable targets. Selective 
neuroinflammatoy modulators were studied 
longitudinally by qPCR and with some were studied 
by immunohistochemistry, revealing solely one 
modulator (SOCS3) was actively upregulated prior to 
neuroinflammation. Pro-oxidation inflammatory 
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pathways were eliminated as they disrupted the 
blood-brain barrier, while pro- and anti-inflammatory 
cytokines regulated pathway remain (Figure below).  
This laid the groundwork for a wider screening of 
genes that would possibly be responsible for disease 
mechanisms, probably by transcriptomics. The SOCS3 
result will be pursued. 

The conference was very successful and a worthwhile 
experience for every attendee. The scope of the 
research presented during the conference 
broadened my views and sparked my interests. 
Moreover, meeting the patients make me realise the 
significance of the workaday effort in the lab, and all 
the frustrations and successes of experiments could 
lead to a greater good, no matter how insignificant it 
may appear to be at the time. 

Proposed (above) and updated (below) versions of a neuroinflammatory pathway in ovine CLN6 Batten disease. 
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CO2 Assimilation in Plants: Genome to Biome 
Gordon Research Seminar,  

New Hampshire, USA  
June 2014 

Jeremy Keown 
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The Gordon Conference and associated research 
seminar on ‘CO2 Assimilation in Plants from Genome 
to Biome’ was held in June in the wilderness of New 
Hampshire, USA. The conference pulled together 
researchers looking at proteins, genes, cells and 
whole plants, all trying to further our knowledge of 
photosynthetic processes. 

Many interesting topics were covered during the 
conference; of particular interest were the 
presentations from a number of research groups on 
the Carboxysome. These plant cell compartments 
allow the concentration of CO2, reducing a major 
source inefficiency in photosynthesis. Some of this 
work has recently been published in Nature and 
exemplifies just how cutting edge the science 
presented was. It also generates how beneficial it is to 
attend conferences, which encourage the 
presentation of unpublished work. This was my first 
exposure to the wide range of research currently 
progressing in this field and I found both the science 
and the global implications fascinating.  

Prior to the main conference there was a day-long 
research seminar where some early career scientists 
were given the opportunity to speak. I was awarded 
the first presentation slot for the seminar and 
presented my work on the photosynthetic chaperone 
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protein Rubisco activase. My research focuses on how 
changing conditions within the stroma affects the 
oligomeric state of Rubisco activase. Our findings 
suggest that only small oligomers are required to 
reactivate Rubisco. 

Being able to present my protein work to an audience 
primarily composed of cellular and whole plant 
researchers generated some really interesting 
questions and subsequent discussions. Meeting these 
researchers allowed me to see how my results 
affected the environment as a whole, and provided 
some nice context after working with colourless 
solutions for three years. 

In addition to the talks and posters presented there 
was a strong social aspect to the conference. The 
social functions held each night after the final sessions 
were a highlight, allowing those of us who are new to 
photosynthetic research to easily interact over a beer 
with senior researchers in a relaxed environment. This 
sort of interaction is really important in building 
relationships with future supervisors and collaborators.  

The conference and research seminar was a very 
enjoyable and interesting experience and I would like 
to thank NZSBMB for helping make my attendance 
possible. 

Jeremy Keown presenting his research. 
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Thomas Edison famously said that "Genius is one 
percent inspiration, ninety-nine percent 
perspiration," but what are the psychological 
bases of insight and motivation?  I believe that 
four ingredients, namely Privilege, Desperation, 
Ego and Crazy are essential for creativity, at 
least in science. 

First and foremost, it helps a lot to go to the right 
schools, know the right people and have access 
to the most funding and highly talented students 
and postdocs. The ideas that attract funding are 
rarely those that cause reviewers to think "Wow. I 
would never have thought of that." but instead 
those that make them think "How obvious. If only 
I had the resources to do it myself." 

Second, innovation does not come from a place 
of comfort or life satisfaction. A scientist who 
believes that her career will end if she cannot 
solve a particular problem will naturally be highly 
motivated. Third, a scientist who believes that 
she is smarter than all of her contemporaries and 
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all the greats who came before her will not 
hesitate to take necessary risks. One could call 
such a person "courageous," but most would 
recognize that quality as  profoundly anti-social. 

Finally, it helps to be a little crazy but not too 
much. People who are not comfortable in their 
own skins perceive the world differently than 
those who are emotionally well-adjusted. 
Occasional detachment from reality can inspire 
non-paradigmatic thinking, which is genius in 
those rare cases when everyone else is on the 
wrong track, or insanity the rest of the time. A 
person who is too far ahead of her time cannot 
be distinguished from someone who is psychotic. 

Others may have better recipes for creativity, 
and this one probably wouldn't work well in other 
innovative disciplines and industries. I expect that 
the nature of scientific creativity will change as 
new questions demand different technical skills 
and personalities, so that all scientists including 
me will someday be obsolete. 

Ichiro’s Recipe for Scientific 
Creativity 

Ichiro Matsumura is Associate Professor of Biochemistry at Emory University, Atlanta. He also has the 
distinction of being Wayne Patrick’s postdoc advisor. 

Caption Competition 
 
Can you write a caption for this 
dialogue between former President 
Wayne Patrick and NZSBMB 
Meeting Oral Competition 
prizewinner Nick Palevich? 
 
Send your captions to 
miriam.sharpe@otago.ac.nz by the 
end of 2014, and your entry could 
feature in the next issue of Southern 
Blot. 
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