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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
Surveys of the biodiversity of the Peterhouse gardens started
in October 2017, these are repeated termly, supplemented
with casual observations made at other times. 257 animals
species have been identified to date.
The full list can be found at
http://islandbiodiversity.com/petwildlife.htm

Kelvin Club – Eleanor Sheekey
The Kelvin Club is the scientific society of Peterhouse which
hosts a diverse selection of speakers from Biology,
Chemistry, Geology, Engineering to Physics. Sir John Meurig
Thomas kicked off last year’s talks (right) with the historical
connections of Peterhouse with the origins of Molecular
Biology. The rest of the year took us from gravitational
waves, snails to circadian rhythms, drawing in a full house
for each talk. With the majority of talks set to take place in
the theatre next year, a larger committee team and a
termcard ranging from dinosaurs to cybercriminals, Kelvin
Club is in for an exciting year. On behalf of the committee,
we hope to see many of you at our talks throughout the year!
10-10-2017 - Bragg, Perutz and Kendrew and the origins of Molecular Biology.
Sir John Meurig Thomas, University of Cambridge
24-10-2017 - The dawn of the gravitational wave era.
Dr Ulrich Sperhake, Department of Applied Mathematics and Theoretical Physics, University
of Cambridge
07-11-2017 - Using software to understand hardware: from iron to graphene in atomistic detail
Professor Gábor Csányi, Engineering Department, University of Cambridge
23-01-2018 - From atoms to planets: Understanding planetary magnetic records using nanoscale
microscopy
Dr Joshua Einsle. Department of Earth Sciences, University of Cambridge
13-02-2018 - Snailing in High Society, or what I did in my holidays
Dr Justin Gerlach, Peterhouse
27-02-2018 - Does a neuron know that it's asleep?
Dr David Tourigny Molecular Biology and Applied Mathematics, University of Cambridge

Undergraduates
Aiste Kudulyte
Over the summer, I joined Dr Katerina ArtavanisTsakonas‘ lab in the Department of Pathology
(Microbiology and Parasitology division) as a summer
student. My 8-week-long project involved cloning proteins
secreted by Trichinella spiralis nematode worms which
possibly affect the cell cycle (with a potential to
investigate their expression further later in the year) as
well as culturing HEK-293 cells. This internship increased
my enthusiasm about the subject and provided me with
invaluable experience.

Rosalind Huang

Zebrafish

I spent two weeks in the Institute of Neuroscience, Chinese Academy of
Science, for a summer school. During this programme I took a series of
lectures which not only introduced a basic knowledge in Neuroscience
but also showed us the related researches. Apart from the lectures, I
visited many labs in the Institute and had discussions with the
researchers, which helped me get a broader picture and deeper
understanding of the current research areas and progresses in
Neuroscience around the world, and in China especially. Some groups
were doing research on neurodegenerative diseases on different levels,
from genetics and biochemistry to pharmacology, which were all very
attractive to me. There were also some special groups working on
monkeys, such as cloning by somatic cell nuclear transfer and using
monkeys as model organisms in investigating the mechanism and brain
area related to perception. Overall, this summer programme really
deepened my interest in Neuroscience!

Chris Chan-Jin-Jie
I was in Munich over the summer taking part in the
Amgen programme, working on an evo-devo project
looking at wing patterns in drosophilid fruit flies. Novel
traits are often variations on a common theme and in
drosophilids, there is a significant diversity of
pigmentation patterns on wings. We investigated whether
diversification of melanic intensity in the adult wing can be
attributed to changes in a cis-regulatory element of the
melanisation associated yellow gene. We attempted to
rescue a yellow mutant of the wing-spotted species
Drosophila suzukii with a yellow mini-gene driven by
yellow 5' regions isolated from different species.

Charlotte Wright
Last summer I participated in an Operation Wallacea expedition to
Hoga Island, Indonesia. This started with a PADI open water
diving course and a Reef Survey Techniques Course. Once
trained, I assisted in collecting data on marine biodiversity. This
gave me invaluable insight into how field work is carried out and
what life as a marine biologist encompasses. Overall, it was a
brilliant experience.
This summer was very different - I spent 8 weeks at the Babraham
Institute in the Cook signalling lab. There I helped to unravel a
novel link between a relatively understudied group of proteins
(DYRKS) and the Hippo signalling pathway, one of the key
networks behind regulation of cell proliferation, with cancer
implication. During my time at the Babraham I gained a deeper
understanding of how to address scientific questions and,
following a series of setbacks, learning how to overcome problems
of experimental design. This will no doubt be of use later this year
when completing third year project.
Eleanor Sheekey
It may have been one of the hottest summers on record, but my summer remained cool (and at times <
-150 C) while I carried out a research project in the air-conditioned and well-equipped LMB-MRC
research centre in Cambridge. Alongside my supervisor, Dr Juan Rodríguez, a member of Dr Lori
Passmore’s lab, I joined their investigation into the function and interactions made by a very important
protein complex, CPF.
CPF is involved in translating DNA to protein. This highly regulated process requires production of an
RNA intermediate. This RNA is first modified by adding adenine (A) residues to the end, forming a
poly(A) tail. This is done by the CPF complex which also cleaves the RNA (hence its full name:
‘cleavage and polyadenylation factor’). Different components of CPF take on these different activities.
During my project, I focused on the components involved in cleaving RNA and their regulation.
Easy to grow and genetically modify, yeast was an attractive experimental model. After culturing yeast
in different conditions and flash-freezing them in liquid nitrogen, RNA could be extracted and analysed
to see how the expression levels of different genes were affected. In addition to RNA, protein could
also be extracted from yeast and analysed to see which proteins and how much of them were present.
If you purify high concentrations of a protein and place them in the right conditions, you can get the
protein to crystallise. Whilst far too delicate and small to hang around your neck or on a wedding ring,
protein crystals can be used to analyse their atomic structure. Protein structures are really useful for
determining how mutations cause disease. However, getting crystals is by no means a trivial task.
Nonetheless, I gave it a go
trying a variety of different
crystallising conditions and
got to experience the
preparation and equipment
used to study the crystals.
All in all, I had a great
summer and am very
grateful to the MRC for
funding the project and to
the lab, for providing the
perfect blend of mentoring
and entertainment. I have
gained much more lab
confidence and am now
excited to further pursue my
CPF adds A residues to RNA, an intermediate molecule during the decoding
career in scientific research!
of DNA to protein.

PhD students
Lucy Roberts
As the first year of my PhD, the past research year has been one
of many new experiences. Being based in the Museum of
Zoology I was part of its development and grand opening this
June, which has been a truly unique experience. Additionally, I
attended my first conferences and spoke at a vertebrate
palaeontology conference at the Natural History Museum,
London, speaking in front of many scientists I knew from the
literature and from Twitter! This October I’m speaking at my first
international conference (the Society of Vertebrate Palaeontology
meeting in Albuquerque), which is exciting and nerve-wracking in
equal measure. My research is focused on analysing the
evolution of vertebral morphology in reptiles, but I’ve spent much
of this September helping out with palaeontological fieldwork
focused at the opposite end of the metazoan evolutionary tree,
laser scanning the Ediacaran fossil surfaces of Newfoundland
with Dr. Emily Mitchell and colleagues.
In terms of my studies over the past year, I have got to grips with
the evo-devo literature and the various computational techniques
I will be using for the foreseeable future, and have conducted a
multitude of analyses on vertebral count data across various
reptile groups, with a current focus on dinosaurian (including
avian) vertebral morphology.
Sam Woodman
The past year has been full of opportunity to expand my research and learn new techniques. Before
arriving in Cambridge I never thought I would be able to experience so much in one year and I couldn't
be happier with all that I have done. In May, I attended a workshop on aquatic invertebrate taxonomy at
the Natural History Museum, London where I learnt how to properly identify various aquatic organisms.
The highlight of the year was a week-long trip through the Highlands of Scotland with my supervisor, Dr
Andrew Tanentzap, to measure greenhouse gas emissions of lochs in relation to their surrounding
environment. Getting to see so much of the UK while working in the field was an absolute joy and has
made me even more excited for the fieldwork I am planning to conduct across Europe next summer.
My own research aims to understand the effects of climate change mediated disturbance on the
connections between terrestrial and aquatic ecosystems. Currently, I am combining satellite data with
measures of lake chemistry to understand how insect outbreaks over the past 30 years are altering the
productivity of aquatic systems in the boreal forest of Canada.

Fellows etc.
Justin Gerlach
Last year’s field-work in Polynesia has kept me busy
investigating the history of exploration in the islands and
using the animals I collected there to study the ecology of
snail-eating flatworms. This work led to an invitation to
speak at this summer’s American Malacological Society
conference in Hawaii. It’s a tough job, but I nobly agreed to
go. As well as the interest of the conference, this gave me
the opportunity to see some of Hawaii’s forests and their
unique miniature reserves, just for tree snails. I’ve now got
tanks full of carnivorous snails for more ecological research.
These are much less unpleasant than the flatworms.
http://islandbiodiversity.com/explorers.htm

Andrew Tanentzap
Our recent Nature Communications paper shows that the
vegetation in and around lakes can influence how much of the
potent greenhouse gas methane is produced by microbes.
Methane production from lakes can account for up to 16% of the
total produced by natural ecosystems. We showed in the lab that
methane production can vary by at least 400-times because of
differences in sediment chemistry from plant litterfall. As aquatic
plants are predicted to migrate northwards in the near future with
a warmer climate, they will encounter more suitable lakeside
habitat and pose a risk that methane production from northern
lakes may double.
https://www.nature.com/articles/s41467-018-04236-2

Graham Christie
Christie lab research highlights this year included publication of
two papers focused on different aspects of the protective multilayered shell that surrounds bacterial spores. The first paper
describes the application of a novel super resolution
microscopy technique enabling precise location of proteins
known to influence the permeability of the spore coat. The
same technique was used subsequently to directly assess the
molecular sieving properties of the spore coat, measuring the
ingress of fluorescently labelled dextran molecules of different
sizes into the spore. The second paper, selected by the journal
editors as a ‘Spotlight’ article, used molecular genetic and
electron microscopy techniques to characterise proteins that
form the outermost shell that serves as spores’ point of contact
with the environment. A recombinant version of one of these
proteins was shown to self-assemble in vitro, forming ultra-thin
two-dimensional crystals; on-going research is characterising
the structural and functional properties of this material.
https://www.ncbi.nlm.nih.gov/pubmed/29728391
https://www.ncbi.nlm.nih.gov/pubmed/30097448
.

Schematic bacterial spore; we are
interested
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and
charactering the structural and
functional properties of proteins that
form the spore coat and exosporium

