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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. A second pandemic year continued with 
disruption but research activity has started to pick up, also some very significant and high profile publications 
were produced this year. It was definitely a good year for Peterhouse biology despite the circumstances. 

 

Biodiversity surveys 

Termly surveys of the college gardens have continued to 
add species although at a slow rate this year. 48 more 
brings the list to 675 animals. On the large animal side, a 
family of foxes set up residence in the spring and are 
regularly seen around the gardens at all times, pretending 
not to notice the human residents (although keeping a 
wide distance). The most interesting invertebrate may 
have been the fig psyllid bugs Homotoma ficus, a southern 
European species that was recorded in Britain in 1938 and 
1948, and then not until 2002. In 2021 it was locally 
common in Cambridge. It is under recorded, is it actually 
established or are these just temporary colonisations, 
coming closer to establishment as the climate changes? 
The biodiversity surveys have not yet expanded into 
plants but 2021 was definitely botanically notable. It was 
an excellent year for bee orchids Ophrys apifera and the 
Deer Park was a particularly good environment for them 
throughout the summer. 
 
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. No in-person meetings were held but two on-
line sessions entitled ‘Get to know PetFellows’ were held, followed 
by a series of on-line talks (list below).   
 
 
26.01.2021 – Why does malaria still exist. 
             Prof Julian Rayner, Institute for Medical Research, Cambridge 
16.02.2021 – AI: the model is simple until proven otherwise 
             Dr Anita Faul, British Antarctic Survey, Cambridge 
9.03.2021 – Where is my Nanobot? 
             Prof Jeremy Baumberg, Department of Physics, Cambridge 

 

 

  

http://islandbiodiversity.com/petwildlife.htm


Undergraduates 

 

Sebastian Ljung 

Over summer I got to do an internship at the Wolf Reik lab, Babraham institute. A new subpopulation of cells 
has been identified, by Jasmin Stowers, with similar expression patterns to embryonic cells undergoing zygotic 
genome activation (ZGA). This is the stage where embryos activate their transcriptional machinery. My project 
consisted of two parts. In the wet lab we knocked out ZGA genes of interest to investigate whether they 
altered the proportion or expression patterns of the subpopulation. During this I got an opportunity to learn a 
variety of skills including transformations, designing CRISPR guide RNA, tissue culture, and qPCR. The dry lab 
involved applying RNA velocity analysis on RNA seq of the subpopulation of interest. The RNA velocity 
procedure/program distinguishes between spliced and unspliced RNA reads, using a package called velocyto, 
and uses the proportion of spliced vs unspliced RNA for each gene in each cell to assign a relative trajectory 
and pseudo time between the single cells. This can be 
used to infer what different cell clusters will 
differentiate from and to, in addition to identifying 
the dynamics of driver genes, using the scVelo 
package. The objective was to find clues to the 
relationship/dynamics of the subpopulation. From 
this I gained my first proper bioinformatics experience 
and we got to learn a little bit more about the nature 
of these fascinating cells. 

 

 

Hana Godfrey 

 

Over 6 weeks Professor Yoshiko Takahashi of Kyoto 
University was generous enough to offer me a 
research opportunity, studying the enteric nervous 
system of embryonic chicks. The gory work 
involved a lot of dissections (which were of course 
humane) and microscopy.  
While I did get to dabble in cryosectioning, the 
majority of my time was spent immunostaining. 
Each sample took a week to prepare and visualise, 
but the resulting fluorescent green nerve cells 
were certainly worth it! Assistant professor 
Masafumi Inaba oversaw my work and frequently 
offered guidance.  
Although the entire placement was conducted in 
Japanese, the lab members knew most scientific 
terminology in English which certainly  came in 
handy! 
 

 

 



Juliana Nacita 

Over the summer, I spent 8 weeks at the SLCU in Cambridge, joining the Jönsson group which has a focus on 
developing computational morphodynamics models to describe the various dynamic processes in plants. My 
project involved modelling the regulation of vasculature development in Medicago nodules by the gene 

ENOD40. Most legumes can form nitrogen-fixing nodules 
through mutualistic symbiosis with nitrogen fixing bacteria. 
ENOD40 is one of the first molecular markers expressed at the 
onset of nodule organogenesis but its exact function has 
largely remained unknown.  
 
The project I joined aimed to elucidate the function of and the 
pathway in which ENOD40 acts, by segmenting nodule tissue, 
analysing the phenotypes and building a mathematical model 
to investigate the regulatory pathway ENOD40 is involved in. 
Using Tissue, a simulator for biological systems using C++ 
software, I worked to reproduce the phenotypes observed in 
experimental nodules. Since legumes form nitrogen fixing 
nodules, they do not rely heavily on nitrogen fertilisers. High 
nitrogen fertiliser use has many environmental implications 
therefore the engineering of nitrogen-fixing crops could 
provide a more sustainable option for agriculture. I greatly 
enjoyed my time at the SLCU, learned so much about what a 
career in academia would be like as well as found a new love 
in coding and modelling. 
 

Expression of the micropeptide enod40 in a nodule vascular bundle 
 
 

 

Sabrina Guzen 

Over the summer, I investigated the role of cortical 
gibberellic acid in the symbiosis between the legume 
Medicago truncatula and nitrogen-fixing rhizobia over the 
course of 10 weeks at the Sainsbury Laboratory. The project 
had me altering the level of GA in the root cortex 
chemically through the use of varying concentrations of the 
GA inhibitor paclobutrazol and also genetically by 
transforming the plants to express GA catabolic enzymes 
using Agrobacterium rhizogenes. I had a lot of fun creating 
my constructs and learning how to make transgenic plants, 
even if there was a lot of troubleshooting that had to be 
done! Afterwards, I got to look at roots under the 
microscope (having GUS stained the rhizobia within the 
nodules!) and looked for differences in phenotype. You can 
see the rhizobia in the nodule in the picture all stained a 
lovely blue! After having online practicals for so long, it was 
great to be in a lab again doing things we learnt in term and 
completely new techniques too. My favourite part of the summer was probably the first time I saw pink roots 
in my Medicago; it was so cool seeing the signs of my very first successful transgenic plant from the RUBY 
marker gene (even if we had to redo the hairy root experiment again)! I was fortunate that I was able to do 
this project with such a supportive and friendly supervisor and lab group and I’m really grateful for all their 
help over the summer 
 



Rosie Strong  

Over the summer I spent two months working with the Jönsson Group at the Sainsbury Laboratory in the 
Botanical Gardens in Cambridge, which focuses on the regulatory systems involved in plant development. My 
work involved optimising a protocol for the direct conversion of lateral root primordia to shoot primordia in 
the model organism Arabidopsis, including gaining more spatial and 
temporal control over the development of the primordia. We also 
considered whether such an approach would work in Medicago, which 
is a legume so forms nodules.  

My work was successful in increasing the yield of the protocol in 
Arabidopsis, further identifying the importance of the root tip and the 
presence of an optimal region on the root where most of the primordia 
develop. A closer look at the primordia showed that a large proportion 
were leaf rather than shoot primordia, although the reason for this is 
unclear, and we were able to gain some insight into the structure of 
the vasculature as well. In the future my work will be used to establish 
in more detail the pathways and mechanisms involved in early shoot 
formation in Arabidopsis through time-lapse imaging, as well as 
continuing to work on a suitable protocol for Medicago. De novo shoot 
formation requires high levels of the plant hormone cytokinin, similar 
to nodule formation, so establishing a successful protocol for de novo 
shoot formation in Medicago would be a step towards understanding 
the similarities between nodule and shoot development. On a larger 
scale, elucidating the pathways involved in nodule development has a 
potential purpose in modifying cereal crops to produce nodules, 
reducing the need for fertilisers globally.  

I had a brilliant experience working in the lab for those two months, 
and I learnt so much, not only about the area of study I was working 
on, but also about the day-to-day experience of working in a lab. I am 
so grateful that my supervisor entrusted her research to me for the 
time I was there, especially since I have not been inside a laboratory 
for the 18 months before this! 

 

  
. 

 

 

 

 

 

 

 

 

 



MPhil students 

Jaruwatana Lotharukpong 

Cephalochordates (also known as amphioxus or lancelets) are a group of marine invertebrates consisting of 
only three genera: Branchiostoma, Asymmetron and Epigonichthys. They occupy a critical phylogenetic 
position as the sister group to the remaining members of the chordate phylum (vertebrates and tunicates). 
This position has been indispensable in detailing the origin and evolution of the vertebrate genome, anatomy 
and development. However, most studies have focused exclusively on the genus Branchiostoma, while the 
other two genera of amphioxus have received little attention, and their evolutionary relationship 
with Branchiostoma is still unclear. Only Branchiostoma draft genomes have been published. 

During my MPhil, I assembled and 
annotated the genomes of Asymmetron 
and Epigonichthys, and analysed other 
publicly available sequencing data. I then 
performed multi-locus phylogenetic 
analyses which all overturned the 
prevailing amphioxus phylogeny with high 
support. Analysis of individual gene 
phylogeny found that many disagree with 
each other and the species phylogeny, a 
phenomenon known as gene tree 
discordance. This discordance was also 
distributed unequally between the 
alternative topologies, suggesting possible 
introgression between Branchiostoma 
and Epigonichthys. 

  
 
 
Ivan Phanada 

At the height of the pandemic, I started my MPhil with Philip Zegerman’s lab at the Gurdon Institute. In the 
lab, we study the control of eukaryotic DNA replication, and I was particularly interested in how the process is 
coordinated to the cell cycle. My project was mainly aimed at studying how protein phosphatases reverse CDK 
marks on replication proteins during mitotic exit, and how this process prevents DNA replication from 
occurring more than once per cell cycle, which would otherwise be catastrophic for genome stability and 
lethal! Although it had been challenging to 
perform experiments amidst the changing 
restrictions and lockdown, an optimal ratio of 
early-birds to night-owls in the lab had 
facilitated shift work, ensuring that all lab 
members had maximum time on the bench. I 
am also grateful to the safety team at the 
Gurdon, who are always quick to adapt the 
institute life depending on the public health 
situation accordingly, making sure the 
Institute remains a safe place to work and 
study in! It is truly their contribution which 
had made it possible for me to finish my 
project seamlessly despite the situation. Find 
here the photo of my supervisor teaching me 
Western blots, with our COVID-safety gear 
on, in our ‘stylish’ lockdown-imposed long hair. 

 



PhD students 

Charlotte Wright 
 
At the end of last summer I embarked upon my PhD at 
the Wellcome Sanger Institute. I spent the first nine 
months undertaking three different research projects 
in three diverse lab groups. This ranged from using 
single cell sequencing to understand early human 
development to developing new protocols to extract 
DNA from flying insects in a high-throughput and cost 
efficient manner. Following these rotations I started 
my main research project which is focused on 
understanding the evolution of Lepidoptera, the 
butterflies and moths. My work on Lepidoptera is part 
of a much larger, collaborative project known as the 
Darwin Tree of Life project which aims to generate a 
high-quality genome sequence for one representative 
family member of all families of plants, animals and 
fungi in the British Isles. This means that I have been 
involved in not just collecting samples of insects but all 
kinds of species. During summer, my research group, 
alongside taxonomists from the Natural History 
Museum, visited Millport in Great Cumbrae where we 
scoured the shores at low tide for various species of 
seaweed, sea spiders, isopods and amphipods. A 
particularly exciting find was four hermit crabs 
parasitised by a tiny isopod Athelges paguri which 
based on our sampling infects 1 in 100 crabs!  

Another highlight has been presenting my research at 
Cambridge Evolutionary Genetics and Genomics 
Symposium (in front of real live people)! I have also 
enjoyed being part of a public engagement project for 
schools that involves introducing children to the 
diversity of insects and the principles of DNA 
barcoding. We help the students to set up traps that 
collect insects for 24 hours, which are then sequenced 
leading to the discovery of what is flying around their 
school grounds. Currently, I am analysing our first 
dataset of 100 lepidopteran genomes to understand 
the evolution of chromosome structure in this group. I am also planning the next steps for an even deeper dive 
into the evolution of Lepidoptera with even sampling across the taxon. I’m looking forward to helping with 
collections in Wytham Woods, Oxford in October and learning more about the evolution of this ecologically 
diverse group. 

 

 



Will Orchard 

Last year I started my PhD at Cancer Research UK - Cambridge Institute. My research centres around one of 
the most important challenges in the effective treatment of cancer, the emergence of drug resistance. Cancers 
which initially respond to treatment can adapt or evolve to become resistant, often returning in a more 
aggressive and more difficult to treat form. In response to targeted chemotherapy, the cancers are able to 
rewire the underlying signalling networks which are targeted, either circumventing or compensating for the 
effects of the treatment. However, in 
most cases the precise mechanism of 
resistance is unknown, and developing 
new drugs which can overcome 
resistance must be done ‘blind’. My 
work therefore aims to develop new 
statistical and machine learning 
approaches for discovering how the 
targeted signalling networks get 
rewired between drug-sensitive and 
drug-resistant cancer, and use the 
findings to identify new drug targets 
and therapeutic strategies. In 
particular, I am making use of data 
generated using new experimental 
techniques which enable large-scale, 
high-throughput perturbations of 
individual proteins in single cells. 
 

 

Danai Kontou 

This past year has been a challenging but 
rewarding one. I have just completed my 
first year as a Peterhouse-funded PhD 
student here in Cambridge. I work with 
the 'Ecosystems & Global Change' 
research group, supervised by Dr 
Andrew Tanentzap. Integrating genetics, 
resurrection ecology and ecological 
modelling, my research investigates the 
repeatability of adaptation in the wild, 
variations in its pace and magnitude and 
its impact on populations’ genetic 
structure. I am studying dormant 
Daphnia pulicaria (water flea) embryos 
from the Canadian Shield lakes of 
Ontario and my aim is to correlate 
changes on a genomic level with existing 
environmental data, such as 
temperature and invasive species, to provide a better insight into the effects of global environmental change 
on vulnerable freshwater communities and ecosystems. Although I did not get to travel this past year, I 
completed an extensive literature review, learned new techniques, was introduced to great collaborators, and 
established my work protocols based on pre-collected samples. The preliminary results are promising, so I am 
excited for my upcoming (and long overdue) sampling trip to Canada and all the great research ahead! 

*Fun-fact: Although I work with lakes for my PhD, my first time seeing one was just two years ago during a trip 
to Scotland!  



Eleanor Sheekey: updates on the science show 

Another year of my PhD has flown by, and with that so has 
another year of creating videos for my YouTube channel “The 
Sheekey Science Show”. What started as a bit of fun has 
continued to grow, now surpassing 15K subscribers! But numbers 
are just numbers, and the more exciting change from last year 
has been the introduction of interviews with expert scientists in 
their field. My first interview was with Professor David Liu, a 
legend in the CRISPR field who developed base editing 
technology – the ability to edit DNA precisely without having to 
introduce a double-stranded break, potentially improving the 
safety of editing too. More recently, I interviewed the fasting 
guru Prof Valter Longo, known for his book “The Longevity Diet” 
and for his appearance on the Netflix show “Down To Earth with 
Zac Efron”. I hope to continue with these interviews throughout 
the next year whilst I manage my PhD project exploring p53 in 
cellular senescence. 

 

 

Research Fellows 

Wesley Robertson  

Despite the challenges of the last year due to the pandemic (e.g. ordering any pipette tips we could get our 
hands on), we were able to publish our work on the emergent applications of synthetic bacteria with recoded 
genomes. In the lab of Prof Jason Chin at the MRC LMB, we programmed synthetic E. coli cells to synthesize 
unnatural polymers consisting entirely of unnatural building blocks not found in nature. We engineered these 
cells as programmable factories that produce a chemically-diverse range of molecules which can benefit 
biotechnology and medicine. As the lead author on this work, I primarily focused on 'opening up' the three 
removed codons from Syn61, a recoded E. coli strain which we designed and built from scratch in 2019. Once 
opened up, I could then reassign them to three distinct non-canonical amino acids (ncAAs). An additional 
benefit of the cells' 61-codon genetic code is its orthogonality to the canonical 64-codon genetic code – this 
conferred complete resistance to infection by a cocktail of viruses, which typically rely on hijacking the natural 
genetic code of their hosts.  

We’d like to think that this year’s research has 
demonstrated that a synthetic E. coli genome is ‘not 
just a fancy molecular biology parlour trick.’ The 
biosynthetic applications of Syn61 could lead to the 
development of novel therapeutically-relevant 
polymers such as macrocycles, a class of molecules 
commonly found in many drugs including antibiotics. 
Additionally, the synthetic bacteria's resistance to viral 
infection should make the manufacturing of high-value 
protein-based drugs (e.g. insulin) more reliable. 
Currently in the lab, we're applying this Syn61 
platform for the directed evolution of macrocycles 
with 23 building blocks available as evolutionary 
fodder.  

Robertson WE et al. Sense codon reassignment enables viral resistance and encoded polymer synthesis. 
Science. https://www.science.org/doi/full/10.1126/science.abg3029 

https://www.science.org/doi/full/10.1126/science.abg3029


Fellows 

Justin Gerlach 

A very odd year saw work on old projects and a totally unexpected new one. As referred to last year, recent 
work on invasive predators of snails resulted in a major paper, but leading 20 authors in the right direction 
took time, and then the pandemic hit the review process. It did get published this year though; so that’s one 
out of the way. 

Then there’s one in progress. I’ve been working up a taxonomic revision of the snails of one small area of 
Madagascar. We are describing loads of new species, and hopefully this one won’t take so long to appear in 
print. That’s currently waiting for coauthors to do their bits while I try (unsuccessfully) not to get impatient. 

The most notable research though did not involve snails, but giant 
tortoises. The conservation manager of an island in Seychelles 
filmed a remarkable event but its significance wasn’t realised until 
she mentioned it to me. What she had filmed was a giant tortoise 
pursuing, killing and eating a bird – the first documentary evidence 
of hunting by a tortoise. This startling and rather horrifying video 
made for the fastest publication of my experience: she mentioned it 
to me on the 8th May, we submitted the manuscript on 23rd May, it 
was accepted on 1st June and published on 23rd August. They don’t 
often work that way! I hoped the story would get some publicity 
but didn’t expect it to go viral. It was covered by media around the 
world and the University’s media tracker identified 591 outlets that 
covered it. In just one week the video abstract became the most 
viewed of any of the films on the University’s YouTube channel in 
August (286,000 views). 

So now a new research chapter opens up to answer the next questions: how common is this behaviour, is 
hunting important to these tortoises and what do they get out of it? 

Gerlach J et al. Negative impacts of invasive predators used as biological control agents against the pest snail 
Lissachatina fulica: the snail Euglandina ‘rosea’ and the flatworm Platydemus manokwari. Biological 
Invasions. https://link.springer.com/article/10.1007/s10530-020-02436-w  

Zora A & J Gerlach. Giant tortoises hunt and consume birds. Current Biology. https://www.cell.com/current-
biology/fulltext/S0960-9822(21)00917-9  

 

 

 

Andrew Tanentzap 

This has been a busy year in terms of publications by the group as a number of studies came to fruition. Our 
contribution to a major long-term study of the ecology of lake Maggiore in Italy, was published in October. This 
found that 2˚C of warming benefited predatory water fleas, enabling population peak 60 days earlier and 
extending their growing season threefold. This resulting in a restructuring of the lake’s food web over 3 
decades. This effect was far exceeded that of nutrient depletion and overfishing. 
 

https://link.springer.com/article/10.1007/s10530-020-02436-w
https://www.cell.com/current-biology/fulltext/S0960-9822(21)00917-9
https://www.cell.com/current-biology/fulltext/S0960-9822(21)00917-9


Our ongoing research in 
Canada’s Northwest 
Territories produced a 
paper reporting that 
carbon stocks frozen in 
permafrost are not lost 
downstream of boreal 
peatlands after thaw. This 
is important as around 
20% of all carbon is 
locked up in permafrost 
peatlands, which are 
thawing as a result of 
climate warming and 
wildfires. Carbon isotope 
ratios enabled us to 
determine the age of 
carbon in different parts 
of the ecosystem: dissolved in soil water, streams, fish, invertebrates and micro-organisms. Whilst the ancient 
carbon is not leaching out significantly this study shows the importance of preserving those peatland soils and 
preventing them from becoming future sources of carbon . 
 
A study of the edelweiss in the Carpathian 
Mountains of Romania found that increasing 
temperatures will promote flowering but push the 
plants range higher up the mountains, leading to an 
expected range contraction of 35%. Sticking with 
mountains, our latest paper was on the effects of 
mountains on evolution of bird and mammal 
diversity over the past 3 million years. This separated 
direct effects of mountain uplift from its indirect 
effect via temperature using the statistical approach 
of path analysis. Our conclusion was that the 
elevation change itself was more important than the 
associated temperate effects 
 
 
 
Tanentzap, AJ, G Morabito, P Voltam M Rogora, ND Yan & M Manca 2020. Climate warming restructures and 

aquatic food webs over 28 years. Global Change Biology 28(12): 6852-6866 
https://doi.org/10.1111/gcb.15347 

Igea J & AJ Tanentzap 2021. Global topographic uplift has elevated speciation in mammals and birds over the 
last 3 million years. Nature Ecology & Evolution https://nature.com/articles/s41559-021-01545-6 

Maghiar LM, IA Stoica & AJ Tanentzap 2021 Integrating demography and distribution modeling for the iconic 
Leontopodium alpinum Colm. In the Romanian Carpathians. Ecology & Evolution 
https:doi.org/10.1002/ece3.7864 

Tanentzap AJ, K Burd, M Kuhn, C Estop-Aragonés, SE Tank & D Olefeldt 2021 Aged soils contribute little to 
contemporary carbon cycling downstream of thawing permafrost peatlands. Global Change Biology 
https://doi.org/10.1111/gcb.15756 

https://doi.org/10.1111/gcb.15347
https://nature.com/articles/s41559-021-01545-6
https://t.co/CZbkH1tuUt?amp=1
https://doi.org/10.1111/gcb.15756
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