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This newsletter gives brief summaries of some of the activities undertaken by Peterhouse’s 
biologists (undergraduates, graduates and Fellows) over the past academic year. 

Biodiversity surveys 

We completed the second year of surveys of the biodiversity of the 
Peterhouse gardens. The termly surveys have now recorded 459 
animal species in the gardens, 200 more than this time last year. 
Monthly moth trapping has also been added to the surveys, this 
revealed a surprisingly diverse caddisfly fauna (as well as a big 
increase in the moth list). 

The full list can be found at 
http://islandbiodiversity.com/petwildlife.htm 

photo: the small predatory soldier beetle Maltinus balteatus, note 
the skin of the aphid behind it, probably its last meal 

Kelvin Club 

The Kelvin Club is the scientific society of Peterhouse which hosts a 
diverse selection of speakers from Biology, Chemistry, Geology, 
Engineering to Physics. In addition to the regular talks (listed below), 
2019 saw an innovation with the first Kelvin Club Dinner. Hopefully this 
will now be a regular event.   

9.10.2018 – Do dinosaurs need relationship counselling? 
Dr David Norman, Department of Earth Sciences, Cambridge 

25.10.2018 – Displacing big data: how cybercriminals cheat the system. 
       Dr Alice Hutchings, Computer Laboratory, Cambridge 

06.11.2018 – Dendritic cells in initiation of anti-tumour immune responses 
 Dr Patrycja Kozik, MRC Laboratory of Molecular Biology, 
Cambridge 

22.01.2019 – Spore biotechnology 
 Dr Graham Christie, Department of Chemical Engineering and 
Biotechnology, Cambridge 

12.02.2019 – Petrean chemistry, Euler and the Bridges of Koenigsberg 
       Dr Roger Mallion, Peterhouse Visiting Fellow 

28.02.2019 – Rewiring photosynthesis for power and fuel generation 
Dr Jenny Zhang, Department of Chemistry, Cambridge 

http://islandbiodiversity.com/petwildlife.htm


Undergraduates 

Rosalind Huang 

I was a summer student in Prof. Colin’s lab in the 
Department of Pharmacology in Cambridge. The project 
was focusing on the role of inositol 1,4,5-trisphosphate 
receptor type 2 in human glioblastoma. The first part of 
this project is to quantify the corresponding percentage 
of IP3R type 1,2 and 3 in the U87(human glioblastoma 
cell) cells. After quantifying U87, we continue with 
quantifying the percentage of IP3Rs in patient stem cell 
line. The second part of this project is to clone plasmid 
containing shRNA targeting IP3R2 which can be made 
into Lenti virus to knock down IP3R2 to observe the 
change in loss of cell adhesion. This experience was 
really wonderful for me, gained help and friendship with 
the lab members, I also enjoyed spending time in the 
Department of Pharmacology, in which I will enjoy my 
Part II life. 

 

 

Johanna Winder 

I've been collecting samples for my Part II project all summer. I'm collecting sediment from the edges 
of boreal peatland ponds along a permafrost gradient from the Northern Northwest Territories (past 
the arctic circle), to Northern Alberta, Canada. I will extract RNA and DNA from these samples and 
sequence it to determine the microbial community structures and expression profiles. This gradient 
serves as a model for the 
effects that permafrost 
thaw might have on 
microbial activity in the 
North. I've been travelling 
with a research group 
from the University of 
Alberta who measure 
greenhouse gas 
emissions from these 
lakes, so it will be 
interesting to compare 
data about the microbial 
transcriptomes and the 
actual gas emissions. 
Aside from the 
mosquitoes, it's been an 
absolutely fantastic 
experience!  

 

 



Charlotte Wright 

 
Diagram of ATP synthase from 
Mycobacterium tuberculosis. The 
enzyme consists of two main domains, 
F1 and Fo. F1 faces inside the 
mitochondrion while Fo resides in the 
mitochondrial membrane. 

 

This summer, I carried out a research project at the MRC 
Mitochondrial Biology Unit in Cambridge. This was 
supervised by Dr Ian Watt in Prof. Sir John Walker’s group. 
The group studies ATP synthase, an enzyme which 
generates the cellular metabolite ATP. ATP is the energy 
currency of the cell and is used to power the metabolic 
processes that maintain life. As ATP synthase is essential to 
life, the enzyme is an excellent drug target. This was 
recently realised when an antibiotic that targets the ATP 
synthase of the tuberculosis-causing mycobacterium was 
found. The challenge is now to uncover more antibiotics 
against ATP synthases in other disease-causing pathogens. 
A first step in doing this is to understand the behaviour of the 
enzyme in the presence of inhibitors such as antibiotics. My 
project focused on developing a method to incorporate an 
ATP synthase into artificial membranes that mimic their 
natural environment in their cell. In the future, the system 
may then be used to test the effects of such inhibitors. Over 
the summer, I learnt a lot about mitochondrial biology and 
the techniques used to study enzymes. I thoroughly enjoyed 
my time in the unit and I am extremely grateful for the 
mentorship that I received. The project has provided me with 
more confidence and experience in the lab that will be very 
useful in my continuing studies. 
 

 

Bětka Roeselová 

In summer 2019 I was allowed to 
work at University of Lausanne as 
part of the Summer Undergraduate 
Research Program. My project 
focused on the human protein 
CARD8 which is expressed in a 
broad range of human tissues. Its C-
terminus contains a FIIND domain – 
able to undergo auto-cleavage, and 
a CARD domain – acting as a 
protein-protein interaction surface. It 
has been linked to auto-inflammatory 
diseases (e.g. IBD, PFAPA) and 
shown to be overexpressed in several different types of cancer. The project aimed to investigate 
the role of the cleaved form of CARD8 in the context of inflammasome activity and cell death – 
intrinsic and extrinsic apoptosis as well as pyroptosis (inflammation-induced cell death). HeLa and 
U937 human myeloid leukaemia cell lines were selected as the main cellular models. Methods 
and strategies applied to accomplish the aims included Western blot, flow cytometry, generating 
knock-out cell lines using CRISPR, Gateway cloning, cell-death assays and others. The project 
output was a poster presented at a EPFL/UNIL Summer Research Program poster session. 
 
 

 

 

 



Eleanor Sheekey 

 
Turns out I actually went to a mystery island 
called Canad 

Life in the lab as a present-day Victorian:  
This summer I went back in time, literally, although 
only by 8 hours, as I jetted off to Victoria, BC, Canada 
to spend 10 weeks working in Dr John Burke’s lab at 
the University of Victoria. The lab focuses on 
understanding the regulation of proteins involved in 
lipid signalling and use a variety of techniques from X-
ray crystallography to Hydrogen-Deuterium 
Exchange-Mass Spectrometry (HDX-MS) to achieve 
this. During my time there I got to experience these 
different biophysical techniques to further understand 
the protein PI3K-gamma and its regulatory partners. 
 
The biochemistry:  
Initially I got trained on the mass spectrometer; 
learning how to operate it, run samples and retrieve 
data. Mass spectrometry (MS) is an analytical 
technique for determining the mass to charge ratio of 
ions, often used as a “detective” technique to identify 
the compounds in a sample. In our case, we already 
knew which protein was present. Instead what we 
were interested in was the dynamics of the protein – 
this can be determined through coupling the MS to 
HDX. In HDX, your protein is first exposed to 
deuterium, the heavier isotope of hydrogen and 
regions of proteins more flexible are more likely to 
exchange their hydrogen to deuterium. This heavier 
deuterium isotope can then be identified using MS 
and hence dynamic regions of proteins can be 
identified. Besides HDX-MS, I also ran standard 
samples to identify regions of the protein that were 
phosphorylated.  
 
Back to the future:  
When I return to Cambridge I will begin my PhD at 
Cancer Research UK. The lab and life experience I 
have gained whilst at UVic has been the perfect way 
of taking a break whilst expanding my skill set, 
preparing me well for starting. Moreover, international 
experience is invaluable for a future in academic 
research, since it depends so heavily on international 
collaborations and sharing of knowledge. I am very 
grateful for Peterhouse for providing a grant enabling 
me to afford to live on this paradise island for 10 
weeks and to the Burke lab who have trained me well 
and provided a mass-spectacular experience I will 
never forget! 

 
Me and the mass spec. 

 
Part of the analytical process to quantify the 
levels of phosphorylation of the protein in 
different conditions - I liked to think of it as 
Painting by Numbers, Mass Spec style 

 



PhD students 

István Taisz 

I work on understanding how neural 
circuits guide behaviour in the 
model Drosophila melanogaster. 
Fruit flies are a good model for 
studying the brain as their complex 
behavioural repertoire (associative 
learning, courtship song, 
aggression, mile-range navigation) 
is produced by a relatively simple 
nervous system of 150,000 
neurons. We believe that in order to 
understand the brain we need to 
map the connections made by 
neurons, which allows us to follow the flow of information from sensory periphery to motor output. We 
use an electron microscopic image dataset of a whole fly brain to produce a connectome, a full set of 
connectivity information in a brain, and then leverage the genetic tools of Drosophila to measure and 
manipulate activity of specific neural circuits during behaviour. There were big advances in the field of 
connectomics during the second year of my PhD. My lab collaborated with Google to produce an 
automated segmentation of this electron microscopic dataset to facilitate the currently laborious work 
of neuron reconstruction. I contributed as a co-author to this preprint presenting the efficiency of flood 
filling neural networks developed at Google in neuron reconstruction. I am now focussing on the 
functional investigation of a circuitry involved in social behaviours in female flies, to understand the 
mechanism underlying mate selection. Thanks to a Study Grant from Peterhouse I attended the 
Neural Systems and Behavior course in Woods Hole over the summer that was very helpful to learn 
electrophysiology and other techniques that will allow me to answer my proposed questions. 

 

 

Carolina Orozco 

I am a PhD student in Biophysics 
in Prof. Sophie Jackson’s group, 
working on novel formats of 
therapeutic antibodies, more 
specifically on antibody-drug 
conjugates, in collaboration with 
AstraZeneca. 
Antibody drug conjugates are 
promising drugs for cancer 
treatment, which combine the 
specificity of an antibody with the 
potency of a cytotoxic payload. 
Site-specific conjugation of 
payloads can be achieved by 
reacting a payload and linker to 
cysteine residues. In my project, I investigate the physical stability of several antibody mutants, both 
at global resolution (chemical denaturation curves, stopped-flow, differential scanning calorimetry) 
and high resolution (hydrogen-deuterium mass spectrometry).  



Sam Woodman 

Much of my recent work has focused on my lab 
group's survey of over 100 European lakes 
ranging from southern Italy to the Norwegian 
Arctic. As part of the survey I am attempting to 
understand if higher inputs of terrestrial organic 
matter (e.g. leaves) to lakes increase the growth 
rate of zooplankton, an  important food source for 
fish. The aim it to better understand what factors 
fuel aquatic food webs and how these systems 
might respond to change. Collecting the data has 
been as wonderful opportunity to travel and see 
some the stunning landscapes Europe has to 
offer. In one summer, I've been lucky enough to 
see the Mediterranean coast, the Swiss Alps, and 
the Arctic tundra of Scandinavia, to name a few. 

 

  
 

 

 

 



Fellows 

Justin Gerlach 

This year has seen two field trips, one 
continuing my research into the impacts of 
invasive predators and one a more open-ended 
biodiversity survey. In April I visited a site in 
north-west Madagascar to look at the possibility 
of a research project there. Biologically 
Madagascar is the most remarkable place in 
the world; so much diversity, so many weird 
species and so much undiscovered, plus there 
are the completely irresistible lemurs. In just a 
week I found dozens of new species, ranging 
from snails to cave crickets and frogs. August 
saw a visit to Florida to study predatory snails 
and invasive flatworms. With an alligator in 
every lake and almost every puddle Florida is 
undoubtedly the most disturbing place I’ve 
worked. The Florida work now leads into lab 
studies of the predators, following on from this 
year’s publication on flatworms. Even to me 
this seems obscure, but my flatworm friends 
(don’t ask) are very enthusiastic about it: there 
aren’t very many flatworm ecology papers in a 
year!  
https://www.degruyter.com/downloadpdf/j/biolet.2019.54.issue-1/biolet-2019-0005/biolet-2019-0005.pdf 

 

Andrew Tanentzap 

Summer has been busier than 
usual with our research group's 
largest field season ever. The main 
project has involved a team of five 
travelling for the last six months 
from southern Italy to northern 
Norway to sample the chemical 
and microbial diversity of Europe's 
lakes. After nearly 30,000 km of 
driving, they have managed to 
sample more than 120 lakes! I was 
fortunate to join for some of the 
most picturesque sites, such as in 
lovely Croatia. Other projects have 
involved a PhD student and three 
Cambridge undergraduates 
embedded with the Canadian 
Forest Service to understand how 

forest management practices impact downstream water quality. Another undergraduate has been 
working in Ontario to start up a new project on the repeatability of evolutionary adaptation using lake 
water fleas as a model system, and another student has been traveling the extent of the Canadian 
Arctic to understand how future changes in the extent of frozen ground will influence the release of 
carbon from soils to the atmosphere. Finally, I sampled 30 forest plots in Canada as part of a global 
project to discover what species should occur in ecosystems but are actually missing. You can track 
all these adventures @ecochangegroup on Twitter or Insta. We also published an important study this 
year that explains why some places on earth are so rich in species diversity:  
https://advances.sciencemag.org/content/5/2/eaau8067 

https://www.degruyter.com/downloadpdf/j/biolet.2019.54.issue-1/biolet-2019-0005/biolet-2019-0005.pdf
https://advances.sciencemag.org/content/5/2/eaau8067


  
Graham Christie 

Research highlights from the Christie Lab in 
2019 include a couple of publications concerning 
the identification and characterisation of 
enzymes that are involved in the process of 
bacterial spore germination. One of the articles 
was selected as the ‘Editor’s Choice’ for a 
particular issue of the journal, and subsequently 
as the department’s inaugural Paper of the 
Month! Elsewhere the lab has been making the 
transition from working with predominantly 
aerobic spore forming bacteria to anaerobic 
spore formers. These organisms are much more 
challenging to work with, more so as many of the 
fluorescence-based cell biology techniques that 
we take for granted in aerobic systems do not 
function under anaerobic conditions. However, 
good progress has been made and we now have 
glowing spores and protein crystals that should 
yield insights to the molecular and structural 
biology of these organisms. 
 
https://www.ncbi.nlm.nih.gov/pubmed/31269194 
https://www.ncbi.nlm.nih.gov/pubmed/31421778 
 

 
Sporulating Bacillus megaterium cells showing (in 
green) the deposition of a novel germination-
associated enzyme within the vicinity of the 
developing spore coat. 
 

 

https://www.ncbi.nlm.nih.gov/pubmed/31269194
https://www.ncbi.nlm.nih.gov/pubmed/31421778
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