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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. 

 Given the Covid-19 pandemic disrupted our lives from late March 2020 this is a somewhat 
thinner newsletter than usual. 

 

Biodiversity surveys 

Termly surveys of the college gardens 
continued despite lockdown and have 
added another 168 animal species to the 
list. This bring us up to 627 species. 
Monthly moth trapping and leaf litter 
sampling has continued, and is starting to 
show the seasonal patterns. The most 
notable finding was by Steven Henry who 
found the rove beetle Platydracus 
sterocorarius in Cosin Court. Initially it 
seemed to be a nationally rare species, but 
turned out to be a very similar-looking more 
widespread species, striking nonetheless. 
Also notable was the aptly named thread-
legged bug Empicoris vagabundus. 
 
The full list can be found at 
http://islandbiodiversity.com/petwildlife.htm  
 
 

 

 

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. We managed a full progamme of talks (list 
below).   
 
22.10.2019 – Nanophotonics: from Michael Faraday to single molecule 

sensing  
             Dr Marlous Kamp, Department of Chemistry, Cambridge 
5.11.2019 – Every Man’s Fluid Mechanics  
             Prof Ian Wilson, Department of Chemical Engineering and 

Biotechnology, Cambridge 
19.11.2019 – Turning cells inside out: how epithelial cells polarise and 

why this goes wrong in cancer 
             Prof Daniel St Johnston, Gurdon Institute, Cambridge 
21.01.2020 – Where does cancer come from? 
             Prof Richard Gilbertson, Department of Oncology, Cambridge 
18.02.2020 – Hacking the Code of Life 
            Dr Nessa Carey, Carey International Impact Training 
10.03.2020 – Is Electricity Storage in Hot Water?   
            Dr Alex White, Department of Engineering, Cambridge 

 

 

http://islandbiodiversity.com/petwildlife.htm
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Biology Symposium 

We held the first annual Peterhouse Biology Symposium 
in March, with an afternoon of presentations of 
undergraduate projects, MSc and PhD research. It was 
well attended and talks were, without exception 
excellent. 
Presentations covered everything from synthetic DNA 
and protein function to ecosystem process and 
conservation, by way of genetics, psychology of learning 
and disease development. Abstracts can be found at 
http://islandbiodiversity.com/petbiosymp.htm  
 

 
 

 

 

 

 Undergraduates 

Bea Huissoon 

I spent 6 weeks of the summer working in the 
Biochemistry R&D lab at The Binding Site, a 
protein diagnostics company in Birmingham. A 
new method for separating whole human 
plasma by charge had recently been 
developed, and sheep were immunised with the 
fractions created, leading to the production of 
antisera. My project involved studying the 
relationships between the different fractions 
and antisera, and identifying the most prevalent 
proteins in each of the fractions. Techniques 
used to look at properties of the fractions and 
their respective antisera included 
Immunoelectrophoresis, titre ELISAs, Western 
Blots, Mancini plates and blocking ELISAs. 
From these, we could identify which sheep 

responded best to immunisation, and qualitatively see how the contents of each fraction varied. In 
order to get a more quantitative picture, we then performed Liquid Chromatography - Mass 
Spectrometry on each of the fractions, enabling us to clearly identify the major proteins present in 
each. I was pleasantly surprised to discover how versatile the technique of mass spectrometry was, 
and how definitive the data produced is. This information will then be used to inform the production of 
new quality control standards, and used to check purities of antigens and antisera used in the 
diagnostic kits produced by the company. I learnt a lot about the different techniques required to work 
with and understand proteins and biological material, as well as what life is like in industrial research. I 
thoroughly enjoyed the experience (especially as it was an excuse to get out of the house after 6 
months of lockdown…), and am very grateful to the company for allowing me to join their lab in what 
was a very busy time for them. 

 

A mass spectrometer with fairy lights: what 
more could you want? 

http://islandbiodiversity.com/petbiosymp.htm
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MPhil students 

William Orchard 

Over the summer I completed an MPhil at the MRC Laboratory of Molecular Biology here in 
Cambridge. My project was to investigate the transcriptional regulation of a large class of proteins 
called G Protein-Coupled Receptors (GPCRs). GPCRs are immensely important physiologically, 
modulating of a wide range of processes from neurotransmission, and immune response, to taste and 
smell. GPCRs are also immensely important in pharmacology as approximately 34% of all FDA 
approved drugs target a GPCR. One might think that research into an area of biology that has been 
so important to large pharmaceutical companies might have left no stone unturned, but, fortunately for 
me, the transcriptional regulation of GPCRs has been almost entirely ignored. This is surprising 
because transcription is the first step from converting the information contained in our DNA into the 
proteins that we are made of, and thus 
is a critical point of control in the cell. 
By leveraging statistical and machine 
learning approaches, my project 
represents the first systematic and 
genome-wide study into how GPCRs 
are transcribed. It has been a fantastic 
experience, despite the challenges of 
the Covid-19 pandemic lockdown, and 
I learnt a huge amount about how to 
design and carry out a large research 
project! Next, I am off to Cancer 
Research UK Cambridge Institute to 
continue to develop machine learning 
approaches to apply to problem of 
acquired drug resistance in cancer.  

 

 

Charlotte Wright 

Earlier in the year I was lucky enough to travel to 
Gamboa, Panama to collect samples of butterflies for my 
MPhil project. My project focused on understanding the 
developmental basis of wing pattern diversity in 
Heliconius butterflies. I spent two months at the 
Smithsonian Tropical Research Institute where I helped 
to maintain butterfly stocks established from wild 
populations and collected many samples. To sample 
butterflies at specific developmental time points, I 
observed the butterflies pupate in the morning, and then 
dissected in the following evenings. While most of my 
samples could come from stocks maintained at the 
insectaries, one of my study species, Heliconius erato 
demophoon, could also be found in the jungle which was 
just a short walk from the institute. Catching a flash of 
red and yellow out of the corner of my eye, I gained a 
deeper appreciation for the adaptive benefit of colour 
patterning and the natural history of these butterflies. By 



attending talks hosted by the institute, I was also able to learn about genomic studies of other tropical 
animals, including bats and hamlet fish. Since returning from my field work, I have used the samples 
to perform long-read RNA sequencing and explore the genes underlining colour pattern variation in 
butterflies. I am very grateful for Peterhouse for providing a study grant that made this trip possible 
and to Prof. Owen McMillan and his group for making my visit so rewarding. 

 
  
 
 

 

PhD students 

Eleanor Sheekey 

 “Hello and welcome to The Sheekey Science Show!”  

Post-masters, pre-PhD, I decided to start a YouTube channel. 
Being the modest person that I am, I thought I’d name the 
channel after myself. Given that my background was in biology, 
“The Sheekey Science Show” was born. Whilst many join 
YouTube for instant fame, my motivation was to create a store of 
videos where I can talk about the biological subjects that I find 
interesting (& hopefully others do to), that can provide value by 
explaining science concepts in an accessible manner… and 
provide value to myself, when I forget what I was talking about a 
few months later. But most importantly, it allowed me to spend 
time doing something I enjoyed separate to my PhD work, but 
also slightly related, depending on what I decided to talk about.  



6 months in, I had gained 100 subscribers and made around 30 videos, with each successive video 
hopefully improving in quality. It wasn’t until lockdown though, during the months when I could no 
longer look after my cells and perform in vitro experiments, that I taught myself how to use the lesser 
well-known Adobe packages besides Illustrator and Photoshop that I get license to use from the 
CRUK-CI (where I do my PhD). One of these packages is Adobe Character Animator. As the name 
suggests, the programme enables you to animate a character, which in my case is an animated 
version of myself, or “Sheeky” as commonly incorrectly named by viewers in my video comments. 
Since my channel “redesign” it has grown in popularity, recently hitting 1000 subscribers. It is unclear 
whether this is due to my animated character or my video topics with my latest covering subjects 
from gene editing with CRISPR, understanding why we age, to how memories form. This size of 
following apparently now means I am an “influencer” which is both exhilarating and terrifying. Like 
with my PhD progression, I feel like the journey has just begun and am excited to see where the next 
few years will take me. 
 

 

Leo Kiss 

I am a PhD student with Drs. David Neuhaus and Leo James at the MRC Laboratory of Molecular 
Biology (LMB) where I study a post-translational modification called ubiquitin. Ubiquitin is a rather 
small protein that can be attached to itself and other proteins, resulting in their mono- and poly-
ubiquitination. Most commonly known as a ‘death’-marker, ubiquitination is involved in essentially all 
cellular pathways. Moreover, failure in ubiquitination results in severe disease. However, the writers of 
the ubiquitin code can also be repurposed by using small molecule drugs to alter their specificity to 
degrade disease-causing proteins in patients. 
In my research, I am trying to understand specificity in the ubiquitin system. Due to the huge 
complexity of ubiquitination, I have to employ a broad variety of methods, ranging from biophysics to 
cell biology. In my PhD, I could show how the E3 ligase and intracellular antibody-receptor TRIM21, 
specifically recognizes its ‘co-enzyme’ Ube2N (Kiss et al., 2019, Nature Communications). Just 
recently I was also able to visualize and explain how these two proteins together form a ubiquitin 
chain on TRIM21 itself and how this leads to degradation of TRIM21’s substrates (Kiss et al., 
manuscript submitted). 
 

 

 



Lucy Roberts 

I spent the first two and a half months of 2020 travelling around the USA collecting data for my thesis. 
I was visiting natural history collections to 3D surface scan whole presacral vertebral columns of as 
many fossil and recent reptile specimens as I could get my hands on. These vertebra models are 
being used in my 3D geometric morphometric analysis of regionalization, or how the vertebral column 
is divided into discrete morphological and functional units, across the whole reptile group. Below is a 
list of all the museums I visited on my trip: 
 

- Smithsonian National Museum of Natural 
History, Washington, D.C. 

- Yale Peabody Museum of Natural 
History, New Haven 

- Harvard Museum of Comparative 
Zoology 

- Carnegie Museum of Natural History, 
Pittsburgh 

- Field Museum, Chicago 
- Texas Memorial Museum, Austin 
- Denver Museum of Nature and Science 
- Natural History Museum of Utah, Salt 

Lake City 
- University of California Museum of 

Paleontology, Berkeley 

  
NHMU dinosaur galley 

 
This link (https://www.facebook.com/watch/?v=995061737544103) should lead you to a video of me 
scanning a vertebra at NHMU, demonstrating how the scanner works and a bit more detail on what 
the data is for. 
 

 
My scanner set-up at the Yale Peabody 
 
 

https://www.facebook.com/watch/?v=995061737544103
https://www.facebook.com/watch/?v=995061737544103


  
Sue the T.rex at the Field Museum Anzu wyliei at the Carnegie museum 

 

 

 

 

Fellows 

Justin Gerlach 

Not surprisingly all plans for field-work were 
completely messed up this year. The most I’ve 
manged has been quite a lot more surveying 
of the college gardens, which is better than 
nothing but not the same thing.  
It’s been a more productive year for 
publications, but that’s coincidence rather than 
having time on my hands. A major paper  on 
invasive snail predators got stuck in the review 
process (partly my fault for making it twice the 
journal’s page limit) but two papers did appear 
and got a fair bit of attention in conservation 
circles. 
 
International scientists formulate a roadmap 
for insect conservation and recovery 
https://www.nature.com/articles/s41559-019-
1079-8.pdf 
 

 

A strategy for the next decade to address data deficiency in neglected biodiversity 
https://doi.org/10.1111/cobi.13589 
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Andrew Tanentzap 

As much of our research depends on 
fieldwork, our group's research has been 
inevitably slowed by the pandemic. 
However, we have managed to start a 
new long-term lab experiment to 
understand how bacteria evolve to 
degrade organic matter and release it as 
carbon dioxide or methane. The hope is 
that we will discover general rules about 
the repeatability and pace of evolution in 
our model communities with practical 
implications for mitigating greenhouse 
gas production.  So far our work has 
focused on the bacterium Pseudomonas 
fluorescens.  By marking some 
individuals blue we can compare how 
ancestral vs evolved colonies perform in 
different environments to measure 
adaptation.  We also published an 
important study this year on the remarkable diversity of organic matter and how it interacts with 
microbes to influence greenhouse gas emissions from lakes: 
https://www.pnas.org/content/116/49/24689.short. You can follow our work @ecochangegroup on 
Twitter or Instagram. 
 
 
 
  
Graham Christie 

Something of disrupted year in the Christie 
lab, however, lockdown presented the 
opportunity to write a couple of review 
papers on bacterial spores with Peter 
Setlow, my colleague in Connecticut who 
has been working with spores since the 
1960s! A third paper with Peter where we 
characterise the activity of phage against 
germinating spores is currently in review. Of 
course the year has been dominated by 
Covid, so when the opportunity came to re-
open the lab for Covid related activities, my 
group decided to try and help with the 
Cambridge effort. As such we have spent 
the past few months testing materials 
(textiles intended for PPE etc.) for anti-
coronavirus properties. This necessitated a 
crash course in virology and a lot of 
assistance from colleagues in Pathology, 
however, we’ve made great progress and 
are currently offering our Coronavirus test 
facility on a commercial basis. Research 
funding has also been secured to further 
develop our activities in this area, so the 
focus of the lab has switched, entirely 
unexpectedly, since the last Biology 
Newsletter! 
 
https://pubmed.ncbi.nlm.nih.gov/32721540/  

 
Dual colour super -resolved image of Bacillus cereus 
spores. The red foci represent clusters of germinant 
receptor proteins (termed the 'germinosome'), buried 
deep on the inside of the spore. The green ring is an 
inner spore coat protein fused with GFP. Some spores 
appear to lack receptors meaning they are permanently 
locked in a dormant state! 
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