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INTRODUCTION

As the reports from the individual research groups on the following
pages demonstrate, 201 | has been another productive year for the
Institute. The most notable changes have been the arrival of Dr Jenny
Gallop as a new group leader, and the departure of Dr Masanori

* Mishima. Jenny joins us from Marc Kirschner's group at Harvard Medical
School, where she developed an in vitro model for the formation
of cellular protrusions, such as filopodia. She has been awarded a
Wellcome Trust Research Career Development Fellowship and a
European Research Council starting grant to study how membranes
and actin regulators interact to control the assembly of various actin
structures. Masanori is leaving us after six years in the Institute to
become a Professor at the Centre for Mechanochemical Cell Biclogy
that has just opened at the University of Warwick. We shall all miss him
and his group very much, and wish them every success in their exciting
new venture. Ve also said farewell to the staff of Mission Therapeutics,
who had been provided space in the Institute for a year, while they set
up their own laboratories. Mission Therapeutics is a new biotechnology
company founded by Professor Steve Jackson to develop new
anticancer treatments based on the work on DNA damage pathways
coming out of his lab.

As usual, the outstanding research of my colleagues has been
recognised by various prizes and awards. Steve Jackson was awarded
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the Royal Society’s Buchanan Medal " in recognition of his distinguished
contribution to medical sciences”, as well as a European Research
Council Advanced Investigator award to support his research into
DMNA damage responses. Tony Kouzarides has also been awarded a
European Research Council Advanced Investigator grant to study the
role of non-coding RMNAs in transcription, and Azim Surani has won a
Wellcome Trust Senior Investigator Award to study the principles and
programming of the mammalian germline. Phil Zegerman was awarded
the Cancer Research UK Hardiman Redon prize 2010. Many other
groups in the Institute have also secured new research funding, bring
our annual income from grants to over £12 million this year.

Advanced imaging has always been one of the strengths of the
Institute and 201 | has seen several important developments that
will significantly improve our facilities in this area. For many years, the
resolution of light microscopy was limited by diffraction, making it
impossible to distinguish structures that are less than 200nm apart. A
number of recent advances have now made it possible 1o resclve mucn
smaller structures and the Institute has been awarded funding to invest

in several systems that break the diffraction limit in different ways.
Firstly, we have been awarded a Wellcome Trust equipment grant with
other groups in Cambridge to purchase an OMX microscope that uses
structured illumination to give twice the resolution of a standard light
microscope. Secondly, Jenny Gallop has secured funding for a dSTORM
(direct stochastic optical reconstruction microscopy) system that can
resolve structures as small as 20nm, although it cannot image quickly.
Finally, my group has been awarded a Wellcome Trust Strategic Award
to collaborate with groups at Yale and Oxford Universities and the
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molecular biology, biochemistry, microarray technology, bioinformatics,
cell culture, imaging and embryonic manipulations. There is, therefore,
a major benefit in having scientists with different but complementary
knowledge and technical skills working in close proximity to one
another as is the case in the Institute.

The Institute is an integrated part of Cambridge University, and all
. group leaders are also members of another University department
within the School of Biological Sciences, and contribute to both
undergraduate and graduate student teaching,

CENTRAL SUPPORT SERVICES

The Institute's ‘core staff’ provides essential administrative, technical and
computing support to our scientists so that the scientists can spend as
much time as possible on their research.

FUNDING

Our two major funding bodies, the Wellcome Trust and Cancer
Research UK continue to offer the Institute vital backing in the form
of Fellowships, individual programme, project and equipment grants, in
addition to our invaluable core funding.

Other sources of funding, both direct and indirect, include The
European Commission, BBSRC, MRC, the Royal Society, NIH, the
Eurcpean Molecular Biology Organization, HFSE, the Isaac Newton
Trust, the Association for International Cancer Research, the
Alzheimer's Research Trust, the Federation of European Biochemical

:

Grant sources (July 2010 - July 201 1)

Societies, the Japan Society for the Promotion of Science, the Sankyo
Foundation of Life Science, the Swiss National Science Foundation,
the Wenner-Gren Foundation, the Wiener-Anspach Foundation, the
Cambridge Overseas Trust, Gates Cambridge Scholarships, DAAD, the
Thai Government, the Liechstenstein Government, the Ramon Areces
Foundation, Fundacao para a Geréncia e Tecnologica, KAUST, March of
Dimes, GSK and the Darwin Trust.

The University has also been very generous in its support of the
Instrtute, particularly in funding equipment.

RETREAT

Our Annual Retreat this year was held at the Five Lakes Hotel, Maldon,
Essex on 29th and 30th September 201 |. The event was highly
successful. Many Institute members attended and all gained from the
experience both scientifically and socially.

The Institute on retreat, October 201 | (image by John Overton, Brown Group)
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Julie Ahringer

Chromatin regulation in transcription and splicing, and cell polarity establishment and transduction

Co-workers: Alex Appert, Dasha Ausiannikava, Ron Chen, Mike Chesney,Yan Dong, Bruno Fievet, Moritz Herrmann, Josana Rodriguez, Mariana
Ruiz Velasco, Przemyslaw Stempor, Christine Turner; Eva Zeiser

iy

Regulation of chromatin structure plays a central role in
transcriptional control and also impacts mRNA post-
transcriptional events. The small well-annotated genome,

mutants of C elegans make it an excellent system for
studies of chromatin function. Through generation of

a genome-wide map of |8 histone modifications in C
elegans, we found that many modifications are organised
into broad chromosomal domains that differently mark
the more recombinagenic distal arm regions and the
central regions. We also found that exon and intron
sequences are differentially marked by H3K36me3, and
that H4K20mel is enriched on the X chromosome and
has a role in dosage compensation.We are studying the

functions of different histone modifications in transcription
and post-transcriptional processes such as mRNA splicing,

We are also investigating the functions of C elegans
counterparts of major chromatin regulatory complexes
that are implicated in human disease including the
histone deacetylase complex NuRD, the Retinoblastoma
complex DRM, and a TIP60 histone acetyltransferase
cornplex.We study the function of these proteins in
transcriptional control and development using chromatin
immunoprecipitation followed by deep sequencing,
global mRINA expression analyses and other genetic and
genomic methods.

Cell polarity is crucial for many of the functions of
aniral cells, such as migration, axis formation, and
asymmetric cell division. Many of the known molecules
involved in cell polarity are conserved across animals,
however, the mechanisms by which these function are
not well understood. We use the one-celled C elegans
“embryo to investigate the polarity cue, its reception, and
how polarisation leads to downstream events such as
asymrnetric spindle positioning, We have completed a

. large number of genetic interaction RNAI screens that

have identified many new cell polarity genes. We have

g
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powerful RNAI technology, and rich resource of chromatin

generated a large cell polarity network and are probing
the functions of the new genes using a range of techniques,
including live cell imaging, genetics, and biochemistry.

Selected publications:
* Cheung M-S, Down TA, Latorre | and Ahringer | (2011)

Systematic bias in deep sequencing data and its correction
by BEADS. Nucleic Acids Research 39(15):e103

» Zeiser E, Frekjzrjensen C, Jorgensen E and Ahringer |
(201 1) MosSCl and Gateway compatible plasmid toolkit
for constitutive and inducible expression of transgenes in
the C elegans germline. PlosOne 6(5):e20082

* LiuT, Ahringer ] et al (201 1) Broad chromosomal
domains of histone modification patterns in C. elegans.
Genome Research 21:227-236

* Gerstein MB, Ahringer | et al (2010) Integrative Analysis
of the Caenorhabditis elegans Genome by the mod
ENCODE Project. Science 330, 1775-87

* Kolasinska-Zwierz P Down T, Latorre |, Liu T, Liu XS
and Ahringer | (2009) Differential chromatin marking
of introns and expressed exons by H3K36me3. MNature
Genetics 41, 376-38|
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Figure | Many chromatin regulators under study are counterparts of
proteins implicated in human disease.
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Figure 3 H4K20me! has a role in X chromosome dosage
compensation. ChiP tracks show enrichment on the X chromosome
that is dependent on dosage compensation.

Figure 4 Interconnected cell polarity network derived
from genetic interaction RNAI screening
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Figure 2 Chromatin immunoprecipitation
followed by high-throughput sequencing reveals
common sites occupied by different chromatin
reguigtory complexes
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Andrea Brand

Stem cells to synapses: regulation of self-renewal and differentiation in the nervous system

Co-workers: Janina Ander, Elizabeth Caygill, Esteban Contreras-Sepulveda, Melanie Cranston, Catherine Davidson, David Doupé, Jack Etheredge,
Barret Pfeiffer, Katrina Gold, Jun Liu, Tony Southall, Pauline Spéder, Christine Turner

Discovering how stern cells are maintained in a
multipotent state and how their progeny differentiate

into distinct cellular fates is a key step in the therapeutic
use of stemn cells to repair tissues after damage or
disease.\We are investigating the genetic networks that
regulate neural stem cells in Drosophila. Stem cells can
divide symmetrically to expand the stem cell pool, or
asymmetrically to self-renew and generate a daughter

cell destined for differentiation. Symmetrically dividing
stem cells exist in the optic lobe of the brain, where

they convert to asymmetrically dividing neuroblasts. By
comparing the transcriptional profiles of symmetrically and
asymmetrically dividing stem cells, we identified Notch as a
key regulator of the switch from symmetric to asymmetric
division.The balance between symmetric and asymmetric
division is critical for the generation and repair of tissues,
as unregulated stem cell division results in tumourous
overgrowth.

During asymmetric division cell fate determinants, such

as the transcription factor Prospere, are partitioned from
the neural stem cell to its daughter. We showed that
Prospero acts as a binary switch between self-renewal and
differentiation. By identifying Prospero's targets throughout
the genome we showed that Prospero represses genes for
self-renewal and activates differentiation genes. In Prospero
mutants, differentiating daughters revert to a stem-cell-like
fate: they express markers of self-renewal, continue to
proliferate, fail to differentiate and generate tumours.
Neural stem cells transit through a period of quiescence
at the end of embryogenesis. We showed that insulin
signalling is necessary for these stem cells to exit
quiescence and reinitiate cell proliferation, we identified
nutrition-responsive glial cells as the source of the insulin-
like peptides that reactivate neural stem cells in vivo.

For more infermation, see the Brand lab home page:
http:/www.gurdon.cam.ac.uk/~brandlab/

Selected publications:

+ Chell M and Brand AH (2010) Nutrition-responsive
glia control exit of neural stem cells from quiescence. Cell
143(7), 1 161-1173

* Egger B, Gold KS and Brand AH (2010) Notch
regulates the switch between symmetric and asymmetric
neural stem cell division in the Drosophila optic lobe.
Development, |37, 2981-2987

* Bardin AJ, Perdigoto CN, Southall TD, Brand AH and
Schweisguth F (2010) Transcriptional control of stem cell
maintenance in the Drosophila intestine. Development |37,
705-7 14

* Monier B, Pelissier A, Brand AH and Sanson B (2010)

An actomyosin-based barrier inhibits cell mixing at

compartmental boundaries in Drosophila embryos. Nature
Cell Biology 12, 60-65

* Southall TD and Brand AH (2009) Multiple transcription
factor binding identifies neural stem cell gene regulatory
networks. EMBO |. 28, 3799-807
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Nick Brown

Molecular analysis of morphogenesis

Co-workers: Natalia Bulgakova, Jonathan Friedlander, Anabel Griffiths, Sven Huelsmann, Yoshike Inoue, Benjamin Klapholz, John Overton, Nikki

Parsons, Peerapat Thongnuek

Cellular adhesion and communication are vital during the
development of multicellular organisms. These processes
use proteins on the surface of cells, receptors, which
stick cells together (adhesion) and/or transmit signals
from outside the cell to the interior, so that the cell can
respond to its environment. Our research is currently
focused on how adhesion receptors are linked with the
cytoskeleton to specify cell shape and movement within
the developing animal. This linkage between the adhesion
receptors and the major cytoskeletal filaments contains
many components, giving it the ability to grow or shrink
in response to numerous signals. For example, as the
cytoskeleton becomes contractile and exerts stronger
force on the adhesion sites, additional linker proteins are
recruited in to strengthen adhesion.

We use the fruit fly Drosophila as our model organism
to discover how the complex machinery linking cell
adhesion to the cytoskeleton works, and contributes to
morphogenesis. Ve are seeking to discover how adhesion
receptors form contacts of differing strength and longewvity;
at one point mediating dynamic attachments as the cell
maves, and at another point stable connections essential
for the functional architecture of the body At these
stable sites of adhesion, such as the integrin-dependent
attachments of the muscles, we can see that the different
components have unigue properties and distribution
: (Fig 1). By combining quantitative imaging with genetics
we are discovering the rules that govern the assembly of
the integrin adhesion complex. To combine biophysical
approaches with genetics, we are establishing muscle
attachments in culture (Fig 2).VWe find that the other
major cytoskeletal element, microtubules, regulates both
i integin and cadherin adhesion (Fig 3). Another important
! question is how a variety of actin-membrane linkages
are formed in the same cell, which can be addressed
particularly well in the developing egg chamber, There is
a rapid change in the actin structures in nurse cells, with

[0 THE GURDON INSTITUTE
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new synthesis of cytoplasmic actin cables from the plasma
membrane, extending inwards to connect to an actin
network surrounding the nucleus (Fig 4).We are currently
addressing how the different actin structures in the cell are
coordinated by actin-binding proteins, such as adducin and
spectraplakin.

Selected publications:

= Brown NH (201 1) Extracellular matrix in development:
insights from mechanisms conserved between
invertebrates and vertebrates. Cold Spring Harb Perspect
Biol E-pub ahead of print

*» Zervas CG, Psarra E, WilliamsV, Solomon E, Vakaloglou
KM and Brown NH (201 |) Central multifunctional role of
Integrin-Linked Kinase at muscle attachment sites | Cell Sci
124, 1316-1327

* Delon | and Brown NH (2009) The integrin adhesion
complex changes its compaosition and function during
morphogenesis of an epithelium. | Cell Sci 122, 4363-4374

* Delon | and Brown NH (2007} Integrins and the actin
cytoskeleton. Curr Opin Cell Biol 19,43-50




Fig I Different views of muscle attachment sites from Drosophila embryos,
showing the distribution of two proteins that link integrin extracellular matrix
receptors to the cytoskeleton (Git in green and inte
Note that they are in distinct regions of the attc
that the two proteins have different roles.
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Snapshots from a computer simulation of microtubule erganisation in
a virtual cell.

microtubule regulators

microtubules 3D simulated cell

A high-throughput/high-content microscopy workflow used to systematically scr
through the genome for novel regulators of cell morphogenesis.

High-resolution image of cells expressing GFP-tubulin,
generated with an autornated high-throughput
spinning disc confocal microscope.
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Thomas Down

Epigenomics and transcription informatics

Co-workers: Paulina Chilarska, Kenneth Evans, Jing Su
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We study the mechanisms by which programs of gene
expression are selected and perpetuated during the
development of multicellular organisms. Regulatory
sequence elements contain clusters of binding sites

for transcription factors, most of which interact with
some specific DINA sequence motif. By discovering

the repertoire of transcription factor binding sites, we

can uncover an important part of the cell's regulatory
network. Ve are addressing this question using a new
computational motif discovery tool, Nested™MICA, to find
DMNA sequence motifs that are over-represented in larger
sets of regulatory sequences from across the genomes of
a panel of multicellular organisms.

It has become increasingly clear that the function of
regulatory elements depends on their context in terms of
nuclear location and chromatin structre. To this end, we
are keen to understand the landscape and functions of
stable epigenetic madifications - particularly DINA cytosine
methylation. High-throughput sequencing technologies
allow epigenetic marks to be studied on a genome-wide
basis, and we have used a combination of deep sequencing
and a new analytical technigue to generate the first

map of DNA methylation across a complete vertebrate
genome. We are now combining this technology with
other analysis and data visualisation methods in order

to study how DMNA methylation interacts with other
regulatory and epigenetic mechanisms. We are also
investigating how human DMNA methylation changes are
associated with ageing and complex diseases.

Selected publications:

* Rakyan VK, Down TA, Maslau S, Andrew T, vang T-F Beyan
H,Whittaker B McCann OT, Finer 5,Valdes AM, Leslie

RD, Deloukas P and Spector TD (2010) Human aging-
associated DNA hypermethylation occurs preferentially at
bivalent chromatin domains. Genome Res 20:434-439

- THE GURDON INSTITUTE

* Kolasinska-Zwierz P Down T, Latorre |, Liu T, Liu XS
and Ahringer ] (2009) Differential chromatin marking
of introns and expressed exons by H3K36me3. Nature
Genetics 4(:376-38|

* Down TA, Rakyan VK, Turner DJ, Flicek P Li |, Kulesha E,
Graf S, Johnson N, Herrero |, Tomazou EM, Thorne NP
Backdahl L, Herberth M, Howe KL, Jackson DK, Miretti
MM, Marioni |C, Birney E, Hubbard TJP Durbin R, Tavare

S and Beck 5 (2008) A Bayesian deconvolution strategy
for immunoprecipitation-based DNA methylome analysis.
MNature Biotech 26:779-785

* Down TA, Bergman CM, Su | and Hubbard TJP (2007)
Large scale discovery of promoter matifs in Drosophila
melanogaster. PLoS Comput Biol 3:e7

« Down TA and Hubbard TP (2005) NestedMICA:
sensitive inference of over-represented motifs in nucleic
acid sequences. Nucleic Acids Res 33, 1445-1453
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John Gurdon

Nuclear reprogramming by cocytes and eggs

Co-workers: Dilly Bradford, Richard Halley-Stott, Jo-Anne Johnsen, Jerome Jullien, Kei Miyamoto, Patrick Narbonne, Vincent Fasque,
Marta Teperek-Tkacz, Stan Wang

The differentiated state of adult cells is remarkably
stable, and ensures the normal function of our body
tissues and organs. Hardly ever does a cell of one kind
change into a different kind of cell. However, there

are certain experimental procedures by which gene
expression of a specialised adult cell can be reversed to
that of an embryonic cell. This opens the way to provide
therapeutically useful replacement cells of any kind from
other readily available cells of ancther kind, such as skin.

One procedure for reversing the differentiated state

of a cell is by transplanting its nucleus to an egg or
oocyte. Our aim is to understand how eggs or oocytes
achieve this, so as to identify the reprogramming
maolecules involved, and thus, eventually, to improve the
efficiency of this route towards cell replacement without
immuNosuUppression.

We use the growing eggs (“ococytes”) of amphibia to
activate embryo-expressing genes in the transplanted
nuclei of adult mammalian cells. We have recently
identified polymerised actin and its cofactors as a
significant component of this oocyte transcriptional
apparatus for reprogramming somatic nuclei. A
question of at least as much importance is how the
differentiated state of a cell makes its nucleus resistant
to the reprogramming activities of an oocyte. Genes
that become transcriptionally repressed in normal
development are of this kind. Such genes show an
epigenetic memory of their quiescent state. We have
identified macroH2A as one chromatin protein that
helps to confer an inactive state of genes on the inactive
X chromosorme of female mammals. We have recently
developed a procedure by which chromosomal proteins
can be progressively removed from somatic cell nuclei to
improve embryaonic gene reactivation. This can lead to
the identification of chromosomal components that resist
reprogramming by oocytes, The removal of these could
greatly improve the efficiency of nuclear reprogramming,

o

Selected publications:

» Miyamato K, Pasque V. Jullien | and Gurdon B (2011)
Nuclear actin polymerization is required for transcriptional
reprogramming of Oct4 by cocytes. Genes &
Development 25(9):946-958

« PasqueV, Gillich A, Garrett N and Gurden JB (201 1)
Histone variant macroH2A confers resistance to nuclear
reprogramming. EMBO | 630(12):2373-87

* Jullien J, Halley-Stott RF, Miyamoto K, Pasque V and
Gurdon |B (201 |) Mechanisms of nuclear reprogramming
by eggs and oocytes: a deterministic process! Nature
Reviews Molecular & Cell Biology, 12, 453-459

= Narbonne F, Simpson DE and Gurdon |B

(201 1) Deficient induction response in a Xenopus
nucleocytoplasmic hybrid. PLoS Biology 9(I | ):el01 197

* PasqueV, Jullien |, Miyvamoto K, Halley-Stott RP and
Gurdon |B (201 |) Genetic and epigenetic factors affecting

nuclear reprogramming efficiency. Trends in Genetics
27(12)516-525
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Steve Jackson

Maintenance of genome stability

Co-workers: Linda Baskcomb, Rimma Belotserkovskaya, Melanie Blasius, Sebastien Britton, Jessica Brown, Julia Coates, Kate Dry, Josep Forment, |
Yaron Galanty, llaria Guerini, jeanine Harrigan, Abderrahmane Kaidi, Delphine Larrieu, Carlos Le Sage, Matalia Lukashchuk, Ryctaro Nishi, Tobias
QOelschldgel, Helen Reed, Christine Schmidt, Matylda Sczaniecka-Clift, Neha Thakkar, orrit Tjeertes, Jon Travers, Paul Wijnhoven
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Our work focuses on the DINA-damage response (DDR):
the set of events that optimises cell survival and genomic
integrity by detecting DNA, darnage, signalling its presence
and mediating its repair. The importance of the DDR

is underscored by defects in it being associated with
various pathologies, including neurodegenerative disease,
immunodeficiency, developmental defects, premature
ageing, infertility and cancer: Indeed, we recently identified
mutations in the DDR protein CtIP that cause Seckel
syndrome, a recessively inherited dwarfism disorder
characterised by microcephaly, and a related disease called
Jawad syndrome ().

For many years, we have been studying how protein
phosphorylation controls the DDR.We have now carried
out phospho-proteomic screens in collaboration with Dr:
Chunaram Choudhary (Copenhagen, Denmark), enabling
us to identify novel substrates of the cell-cycle checkpoint
kinase Chk| (2). In addition, we identified a DINA-damage
dependent phosphorylation site on the key homologous
recombination protein Rad5| that controls Rad5| function
(3). Furthermore, we have studied how DNA damage
arises in the absence of Chk| activity, showing that this is
mediated by the endonuclease Mus8|/Eme| (4). Ancther
recent highlight has been our data showing how DNA
replication stress leads to the formation of chromosomal
fragile sites in G| phase of the next cell cycle (5).This
work has thus helped our understanding of how fragile
sites arise and contribute to cancer and other diseases.

In addition, our studies have led to new therapeutic
opportunities. To exploit these, with the assistance of
Cancer Research Technology and Cambridge University,
Steve Jackson founded MISSION Therapeutics whose aim
is to translate new molecular understandings of human
cell biology into drugs that will markedly improve the
management of life-threatening diseases, particularly
cancer (http://www.missiontherapeutics.com/).
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Selected publications:

]
1) Quist R Huertas P Jimeno S, Nyegaard M, Hassan MJ, |
Jackson 5P and Barglum AD (201 1) CtIP mutations caus
Seckel and Jawad syndromes. PLoS Genetics 7, e|0023 11

2) Blasius M, Forment JV, Thakkar N,Wagner SA,

Choudhary C and Jackson SP (201 1) A phospho- i
proteomic screen identifies substrates of the checkpoint |
kinase Chk|. Genome Biol 12(8), R78 ‘

3) Flott S, Kwon', Pigli YZ. Rice PA, Sung P and jal:ksonsz
(2011) Regulation of Rad5 | function by phosphorylation
EMBO Rep 12,833-9 J

4) Forment |V, Blasius M, Guerini | and Jackson SP (2011
Structure-Specific DNA Endonuclease MusB |/Emel| |
Generates DNA Damage Caused by Chkl Inactivation. |
PLoS ONE 6,e23517 {
5) Harrigan JA, Belotserkovskaya R, Coates |, Dimitrova |
DS, Polo SE, Bradshaw CR, Fraser P and Jackson SP (20I|
Replication stress induces 53BP | -containing OPT domair
in G| cells. ] Cell Biol 193,97-108 |
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Rick Livesey

Mammalian neural stem cell biology, fundamental and applied

Co-workers: essica Alsio, Therese Andersson, Chibawanye Ene, Peter Kirwan, Jodo Pereira, Nathalie Saurat, Yichen Shi, James Smith, Anthony Walsh

LM o

The cerebral cortex, which makes up three quarters

of the huran brain, is the part of the nervous system

that integrates sensations, executes decisions and 15
responsible for cognition and perception. Given its
functional importance, it is not surprising that diseases of
the cerebral cortex are major causes of morbidity and
mortality. Understanding the biclogy of cortical neural
stem cells is essential for understanding human evolution,
the pathogenesis of human neurodevelopmental disorders
and the rational design of neural repair strategies in adults.
During embryonic development, all of the neurons in

the cortex are generated from a complex population

of multipotent stem and progenitor cells. Much of the
research in the lab centres on the cell and molecular
biclogy of cortical stem cells.VWe are particularty
interested in the molecular mechanisms controlling
multipotency, self-renewal and neurogenesis, and how
these are coordinated to generate complex lineages in a
fixed temporal order. A number of ongoing projects in the
group address the functional importance of transcriptional
and epigenetic mechanisms in this system.

In the other major strand of research in the group, we
have developed methods for directing differentiation of
human pluripotent stem cells to cortical neurons, via a
cortical stem cell stage. Human stem cell-derived cortical
neurons form functional networks of excitatory synapses
in culture.We are using this system for studies of human
neural stem cell biology and to generate models of
cortical diseases. Our initial focus has been on dementia,
where we have used stem cells from people with Down
syndrome and from patients with familial Alzheimer’s
disease to create cell culture models of Alzheimer’s disease
pathogenesis in cortical neurons. VWe are using those
models to study Alzheimer's disease pathogenesis and the
efficacy of current therapeutic strategies.

RDON INSTITUTE

Selected publications:

* Pereira |D, Sansom SN, Smith |, Dobenecker MW,
Tarakhovsky A and Livesey F) (2010) Ezh2, the histone
methyltransferase of PRC2, regulates the balance between
self-renewal and differentiation in the cerebral cortex,
Proc MNatl Acad Sci USA 107, 15957-15962.

* Andersson T, Rahman S, Sansom SN, Alsio JM, Kaneda M,
Smith |, ©'Carroll D, Tarakhovsky A and Livesey F| (2010)
Reversible block of mouse neural stem cell differentiation
in the absence of dicer and microRMNAs, PLoS ONE 5,
el3453

* Subkhankulova T,Yano K, Robinson HP and Livesey F|
(2010) Grouping and classifying electrophysiologically-
defined classes of neocortical neurons by single cell,
whole-genome expression profiling. Front Mol Neurosci
310

* Sansom SN, Griffiths DS, Faedo A, Kleinjan D, Ruan

Y, Smith ], van Heyningen'V, Rubenstein JL and Livesey

FJ (2009) The level of the transcription factor Paxé is
essential for controlling the balance between neural stem
cell self-renewal and neurogenesis. PLoS Genetics 5,

el 00051 |

* Sansom SN and Livesey FJ (2009) Gradients in the brain:
the control of the development of form and function

in the cerebral cortex. Cold Spring Harb Perspect Biol
1:a002519




Human PSCs Cortical neural Neurogenic cortical neural rosettes:
rogsettes radial glia, intermediate/asal progenitor cells and cells

+ Retinowds

|
!
r

E— e g L
=
|
SMAD inhibition
Octd+ = =
Nanog+ axb+ Ix1- Day 21+
FoxG1+ MNkx2.1- ¥
Otx1/2+ HoxB4- it
Emxi+  Isli-
4 &
| 7 T T Deep layer Upper layer
:Extrt]ce.'fuldr aggregates (green) of the Alzheimer’s neurons neurons
disease pathogenic peptide AP42 in cultures of Directed differentiation of human pluripotent
| hurnan cortical neurons generated from Down stern cells to cerebral cortex neural networks. ' '
| syndrome iP5 cells. l
Synaptogenesis 5 &

& network formation

Super-resolution
microscopy image of

I

iPS cell-derived cortical
neurons

Hurman cortical stem cells f

ﬂ!“l."\'}['.':].':rli | rosefies | th cen

(red) located apically at fthe rosette

THE GURDON INSTITUTE 25



Ericiidisia

Small regulatory RNA

Co-workers: Javier Armisen Garrido, Alyson Ashe, Alejandra Clark, Leonard Goldstein, Ethan Kaufman, Miranda Landgraf, Nic Lehrbach, Jeremie Le
Pen, Helen Lightfoot, Sylvianne Moss, Kenneth Murfitt, Greta Pintacuda, Amie Regan, Alexandra Sapetschnig, Peter Sarkies, Eva-Maria Weick, julie

Woolford

microRNAs (miRNAs), a large class of short non-

coding RNAs found in many plants and animals, often

act to inhibit gene expression post-transcriptionally.
Approximately 3% of all known human genes encode
miRNAs. Important functions for miRNAs in animal
development and physiclogy are emerging. A number of
miRMNAs have been directly implicated in human disease.
We have generated loss-of-function mutations in almost
all of the | 12 known miRNA genes in the nematade
Caenorhabditis elegans. This collection provides the only
comprehensive resource for the genetic analysis of
individual miRNAs to date. Our main goal is to understand
the genetic networks underlying miRNA-dependent
control of development.

Ve are also studying other short RNA (sRNA) species,
their biclogy and mechanism of action. For example, we
recently identified the piRNAs of C elegans, piRNAs are
required for germline development and maintenance in
worms, flies and mammals. Neither the biogenesis nor
the mechanism of action is understood for this class of
small RMNAs. We are using genetic screens, biochemical and
molecular biology approaches to address basic questions
about sRNA biology. Of particular interest is how small
RNA regulatory networks interact with the genome and
the environment.

In addition, we have developed tools for the analysis of
miRMNA expression in human disease and have discovered
miRMNAs that have potential as molecular markers for
diagnosis and prognosis.

Selected publications:

= Lehrbach N, Armisen |, Lightfoot H, Murfitt K, Bugaut
A, Balasubramanian S, Miska EA (2009) LIN-28 and the
paly(U) polymerase PUP-2 regulate let-7 microRMNA
processing in Caenorhabditis elegans. Nature Struct Mol
Biol 16, 1016-1022

DOM INSTITUTE

* Armisen ), Gilchrist M|, Wilczynska A, Standart IN and
Miska EA (2009) Abundant and dynamically expressed
miRMNAs, endo-siRNAs and piRNAs in the African clawed
frog Xenopus tropicalis. Genome Research |9, 1766-1755

* Das PP, Bagijn MP, Goldstein LD, Woolford |R, Lehrbach
MJ, Sapetschnig A, Buhecha HR, Gilchrist M|, Howe K,
Stark R, Berezikov E, Ketting RF, Tavaré S, Miska EA (2008)
Piwi and piRMNAs act upstream of an endogenous siRNA
pathway to suppress Tc3 transposon maobility in the
Caenorhabditis elegans germline. Mol Cell 31, 79-90

* Miska EA, Alvarez-Saavedra E Abbott AL Lau NC,
Hellman AB, Bartel DP Ambros VR, Horvitz HR (2007)
Most Caenorhabditis elegans microRMNAs are individually
not essential for development or viability. PLoS Genet 3,
e2l5

* Clark AM, Goldstein LD, Tevlin M, Tavaré S, Shaham S,
Miska EA (2010) The microRNA miR-124 controls gene
expression in the sensory nervous system of
Caenorhabditis elegans. Nucleic Acids Res 38(| 1):3780-93,
Epub 2010 Feb 21
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first miRNA to be identified was the product of
C elegans gene lin-4. Loss of function of lin-4 leads
1e failure of a stem cell lineage to differentiate.
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We have discovered that let-7, LIN-28 and the poly(L))
polymerase form an ultraconserved switch that regulates stem
cell decisions in C elegans
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Eugenia Piddini

Comepetitive cell interactions in normal physiology and cancer

Co-workers: Laura Blackie, Alexis Braun, Maja Goschorska, Golnar Kolahgar, Carolina Mendoza-Topaz, Kathy Oswald, Enzo Poirier, Benjamin Smith,
Silvia Vivarelli, Laura Wagstaff

Cell interactions are at the basis of all multti-cellular life.
They allow cells to coordinate decisions such as whether
to proliferate, differentiate or die and are therefore
essential to generate and maintain healthy tissues

and organs. Our lab studies the mechanisms and the
physiological role of competitive cell interactions. These
interactions were first discovered in Drosophila when it
was found that, within tissues, cells compete for survival
and less fit cells are induced to die.

We have recently found that, in Drosophila, cells with
different signalling levels of the growth factor Wingless

(the Drosophila homolog of the mammalian Wnit family
oncogene Whnt- 1) engage in cell competition and, in
particular; that cells with abnormally high signalling levels
induce the death of neighbouring wild-type cells. Since
Wt signalling is overactivated in a variety of cancers, Whnt-
induced cell competition could allow cancer cells to kill
surrounding normal cells during early tissue colonisation.

Based on these cbservations, our current work is
expanding in two main directions. First, we want to
understand at the molecular level how this newly-
discovered type of competition is brought about. To this
end, we are using the power of Drosophila genetics to
investigate how cells sense differential Wingless signalling
levels among them, and what molecules they exchange
that lead to the selective elimination of low Wingless
signalling cells. Secondly, we want to investigate the
relevance of this phenomenon in Wnt-induced cancers.
For that purpose, we are working towards reconstituting
Wht-induced cell competition between normal cells and
Wnt-induced tumour cells in culture. This will allow us to
translate our findings from Drosophila to mammals and to
identify novel mediators of cell competition of potential
therapeutic relevance.

,THE GURDON INSTITUTE
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Selected publications:

= Vincent |P*, Kolahgar G, Gagliardi M and Piddini E*. Steep
differences in Wingless signalling trigger Myc-independent
competitive cell interactions. Dev Cell 201 | 21, 366-374.
* Corresponding authors

» Hogan C, Dupré-Crochet 5, Norman M, Kajita M,
Zimmermann C, Pelling AE, Piddini E, Baena-Lépez LA,
Vincent |R ltoh, Hosoya H, Pichaud F, Fujita’Y (2009)
Characterisation of the interface between normal and
transformed epithelial cells. Nat Cell Biol Apr;| 1 (4):460-7

* Piddini E andVincent |P (2009) Interpretation of the
Wingless gradient requires signalling-induced self-inhibition.
Cell Jan 136, 296-307

* Piddini E* Marshall F*, Dubois L, Hirst E Vincent P
(2005) Arrow (LRP&) and Frizzled2 cooperate to degrade
Wingless in Drosophila imaginal discs. Development
Dec;132(24):5479-89. * equal contribution

* Franch-Marro X, Marchand O, Piddini E, Ricarde 5,
Alexandre C,Vincent |P (2005) Glypicans shunt the
Wingless signal between local signalling and further
transport. Development Feb; | 32(4):659-66
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We are working towards reconstituting cell competition among Winners: cancer cells

turmour cells and normal cells in vitro. \We do so by mixing them

in culture and analysing how this affects the proliferation and
survival of normal cells,

Losers: non-cancer cells
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Mass spectroscopy analysis reveals the dynamic interactions of
the different cydlins through the cell cycle.
Credit: Felicia Walton-Pagliuca & Mark Collins (Sanger Institute)

Key {interaction dynamics):

G1 enriched
— 5 enriched
e G2 enriched
M enriched

All phases

& Protein interactor
Maontage of a prometaphase cell in which the Venus fluorescent
protein has been knocked into the Mad2 locus. Mad2 binds to
unattached kinetochores.The chromosomes are labelled with ectopically
expressed Histone H2B-mRuby. (Philippe Collin, 2010)

Venus-Mad?2
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Emma Rawlins

Stem and progenitor cells in the mammalian lung
Co-workers: Gayan Balascoriya, Christoph Budjan, Simon Gerber, Usua Laresgoiti, Rachel Seear

o gl

Qur lungs have a complex three-dimensional structure
which facilitates respiration and host defence. Building this
structure requires that lung embryonic progenitor cells
produce the correct types and numbers of cells in the
correct sequence. How is this controlled? And how is the
final structure maintained in the adult? Our lab investigates
the cellular and molecular mechanisms which control
stem and progenitor cell fate decisions in the developing
and adult lungs. Key unanswered questions include what
mechanisms control the decision of lung progenitors

to self-renew or to differentiate? Which pathways are
required for cell lineage specification in the lung? Our
approach is to use the power of mouse genetics to
understand the control of lung progenitor cell behaviour
at the single cell level. This allows individual cells to be
analysed quantitatively in vivo, or by live-imaging in organ
culture systerns.

We have previously shown that in the embryonic lung
there is a population of |d2+ multipotent epithelial
progenitor cells located at the distal tips of the budding
epithelium. The developmental potential, or competence,
of these cells changes during embryogenesis, At the
same time the cells undergo a change in gene expression
pattern. Ve are currently exploring the cellular and
molecular basis of this change in competence.

The identity of the epithelial stem and progenitor cells

in the postnatal lung remains controversial. Our previous
work has shown that each anatomical region (trachea,
bronchioles, alveoli) has its own progenitor cell population
and that the behaviour of these progenitors can change in
response to local conditions. Our current postnatal work
focuses on:

* Better characterising the adult lung progenitor cells.
This includes testing whether progenitor cell behaviour is
widespread or there are stem cells.

* Understanding the genetic regulation of the progenitors

under several different physiologically-relevant conditions.
In particular, we are focusing on genes that are

THE GURDON INSTITUTE

hypothesised to control the decision to self-renew or
differentiate.

Our long-term vision is to combine the developmental
and homeostatic aspects of our work to develop new
approaches to ameliorate human pulmeonary disease. In
particular, we are working towards being able specifically
to direct endogenous lung stem cells to generate any lung
epithelial cell type.

Selected publications:

* Rawlins EL, Okubo T, Xue Y, Brass DM, Auten RL,
Hasegawa H, Wang F and Hogan BLM (2009) The role of
Scgblal+ Clara cells in the long-term maintenance and
repair of lung airway, but not alveolar, epithelium. Cell Stem
Cell 4 525-534

* Rawlins EL, Clark CP, Xue Y and Hogan BLM (2009)
The |d2 distal tip lung epithelium contains individual
multipotent embryonic progenitor cells. Development 136
3741-3745

» Rawlins EL (201 I) The building blocks of mammalian
lung development. Developmental Dynamics 240 463-76

* Onaitis M, D'Amico TA, Clark C, Guinney |, Harpole
DH and Rawlins EL ( 201 1) A 10-gene progenitor cell
signature predicts prognosis in lung adenocarcinoma.
Annals of Thoracic Surgery 921 1046-50
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Studies of clonal fate using a multi-colour inducible genetic
labelling system provide a vivid demonstration of neutral drift
dynamnics and the progession towards monoclondlity in crypt. The
left-hand image shows @ section through the base of the crypt
showing the clonal progeny of the stem/paneth cell compartment
at 7 days post-induction. The right-hand image shows the
migration streams of differentiated cells moving up (fully-clonal
erypts) and onto vill

2 weeks

of a set of pr
timepoints. The data show

of clones from
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Lineage-tracing studies show that mechanisms of stochastic stem cell fate play a central
role in the homeostasis of adult tissues. However, it remains unclear whether such
patterns of fate play a role in the development of tissue. Currently, we are warking with
expenimentalists to resolve the pattern of progenitor cell fate in reting, where retinal
precursors must coordinate to give rise to multiple differentiated cell types
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Mouse germ line cycle with the origin of primordial germ cells
and pluripotent stem cells. PGC specification is accompanied by
unprecedented genome-wide epigenetic program, including DNA
demethylation and chromatin modifications. Matemnal inheritance
of epigenetic modifiers in the zygote is critical for the establishment
of the pluripotent state
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Philip Zegerman

The regulation of DNA replication initiation in eukaryotes

Co-workers: Davide Mantiero, Vincent Gaggioli, Oleg Kovalevskiy, Christine Hanni, Barbara Schopf

To successfully pass on its genetic information, every cell regulatory step, but the function of this intermediate

must make a perfect duplicate of the genome in every is not known. Furthermare, the pre-IC also integrates

cell cycle. Failure to copy every chromosome faithfully information from other kinases, such as the DNA damage
leads to genomic instability. which is the cause of cancer. checkpoint and may be responsible for regulating how

As a result, replication initiation is strictly regulated, both efficiently and when an origin fires during S-phase. Much
within the normal cell cycle and after DNA damage. We of our understanding of the pre-IC in eukaryotes comes
are interested in how this regulation of DINA replication from studies in budding yeast, but how replication inrtiation
is achieved in eukaryotes during the cell cycle and when is regulated in other eukaryotes is largely unknown. Our
replication forks stall. aim is to take advantage of the expertise in the wide

variety of organisms within the institute and extend these
from multiple origins. This has the advantage of facilitating ~ budding yeast studies to the nematode C elegans and to
the evolution of much larger and more complex genomes, rnammalian cells.

but it does create a problem: If there are multiple origins in~ Selected publications:

the genome, how is origin firing coordinated to make sure
that no origin fires more than once!

Unlike prokaryotes, eukaryotes replicate their genomes

* Mantiero D, Mackenzie A, Donaldson A and Zegerman P
(201 1) Limiting factors execute the temporal programme

The assembly of the eukaryotic replication apparatus of origin firing in budding yeast. EMBO ] 23, 4805-4814
at origins is tightly regulated in two critical steps. The

first step, pre-replicative complex (pre-RC) formation, * Walton-Pagliuca F, Collins M, Zegerman P, Choudhary
involves the loading of the replicative helicase Mcm2-7 J and Pines | (201 1) Quantitative proteomics reveals

in an inactive form at origins. This complex can only form the basis for the biochemical specificity of the cell cycle
in G| phase of the cell cycle when the APC/C is active machinery. Mol Cell 43, 406-417

and CDK activity is low. This is because CDKs and other : ]

APC/C targets such as Geminin are potent inhibitors of * Zegerman P and Diffley JF (2010) Checkpoint

pre-RC formation. Once cells enter S-phase, the APC/C is  dependent inhibition of DNA replication initiation via
inactivated, CDK activity (and also Geminin) rises and any ~ phosphorylation of Sld3 and Dbf4. Nature 467, 474-478 i

further pre-RC formation is blocked. + Zegerman P and Diffley |F (2007) Phosphorylation of
Do il Ay In addition to its role as an inhibitor of pre-RC formation, 5"5'2. and SlFB by cyclin-dependent kinases promotes DNA
- CDK, together with a second kinase - DDK (Cdc7/Dbf4),  replication in budding yeast. Nature 445, 281-285

are essential for the second step in replication initiation,
which involves the activation of the Mcm2-7 helicase
and the recruitment of DMNA polymerases to origins. We
have previously shown that CDK phosphorylates the
two essential initiation factors Sld2 and 5Id3, which in
turn allows binding to another essential initiation factor
called Dpb| |. How CDK phosphorylation of these targets
. facilitates replication initiation is not known, but the
ﬁ* ! transient association of these factors at origins has been
= termed the pre-initiation complex (pre-IC). Since CDK
activity bath inhibits pre-RC formation and is essential to
o initiate replication; this produces a switch that only allows
replication initiation in S-phase.
Our research is focused on the pre-initiation complex
. % . step in the replication reaction. This step is the key CDK
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3D reconstruction of the mouse embryo (| 6-cell stage).

vtoplasmic flows in
insed mouse egg

130 projection of a dividing 8 cell stage embryo
(DNA, in red and a-tubulin, in green).
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3D reconstructions of preimplantation mouse development.
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TALKS BY INSTITUTE RESEARCHERS

JANUARY

AMNDY BANNISTER: Domainex, Cambridge, UK

ANDREA BRAND: Centre for Biological Sciences, TIFR. Bangalore, India
PHILIPPE COLLIN: Panis (Orsay-Ville), Institut Curie, Orsay, Paris, France
BORIS EGGER: University BEFRI, Leysin, Switzerland

JOSEP FORMENT: UK Genome Stability Network, Robinson College,
Cambridge,

JOHN GURDON: Science Society, Wolfson College, Cambridge

STEVE JACKSON: Keystone Symposium on Genetic Instability, Colorado, USA
RICK LIVESEY: Cambridge Stem Cell Initiative Seminar, CIMR, Cambridge

ERIC MISKA: TAU microRMNA Consortium, Tel Aviv, Israel; University of Oxford,
Oncford

EMMA RAWLINS: ECCPS Mini-Symposium MPI Bad Mauheim and University of
Giessen, Germany

AZIM SURANI: Keystone Symposiurm, Litah, USA; Keystone Symposium, MNew
Mexico, LSA

EMMANELLE VIRE: Universite Paris Diderot Paris, France

MAGDALENA ZERNICKA-GOETZ: Stanford Stem Cell Institute, USA

C elegans wild-type embryo stained for SPD-1 (green), tubulin (red) and DNA
(blue). At anaphase, SPD-| accumulates to the central spindle. (Kian-Yong Lee,
Mishima Group, 201 1)

FEBRUARY

JULIE AHRINGER: Astra Zeneca Seminar, Manchester University

ANDY BANNISTER: Domainex, Cambridge

TILL BARTKE: Friedrich-Miescher Institute, Basel, Switzerland; CRUK London
Research Institute, Clare Hall, London

ANDREA BRAND: MRC Centre for Regenerative Medicine, University of
Edinburgh, Edinburgh
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OMX imaging of 5 pombe microtubule organising motor protein (green) and
cytoskeletal microtubules (red). Cell outlines are visualised using transmitted light
(blue). (Jonathan Lawson, Caroze Salas Group, 201 1)

STEVE JACKSON: Department of Biochemistry, Queens’ College, University of
Oxford

TONY KOUZARIDES: Epigenetics in Development & Disease, Miami, USA;
Institute for Stem Cell Research, University of Edinburgh

RICK LIVESEY: Institute for Child Health, Great Ormond Street, London WT
Cambridge Stem Cell Initiative Retreat, Hinxton,Cambridge; Department of
MNeurology, Addenbrooke's Hospital, Cambridge

ERIC MISKA: EMBL/CIBB, Grencble, France

EMMA RAWLINS:WT Cambridge Stem Cell Initiative Retreat,

Hinxton, Cambridge; Division of Asthma, Allergy & Lung Biology, Kings College
London

MARCH

JULIE AHRINGER: German Society for Cell Biology 34th Annual Meeting, Bonn,

Germany
ANDY BANNISTER: Cellzome, Cambridge
TILL BARTKE:The Beatson Institute for Cancer Research, Glasgow

DELPHINE COUGOT, Department of Plant Sciences, University of Cambnidge,

Cambridge

JAMES DODGSON.: British Yeast Group Meeting, Bnighton

THOMAS DOWN: Institut Curie, Paris, France; European Bioinformatics
Institute, Hinxton, Cambridge; Epigenetics and Developmental Programming
Conference, Newtcastle

STEVE JACKSOMN: Centro Andaluz de Biologia Molecular y Medicina
Regenerativa (CABIMER) Spain; 50th Anniversary Meeting of the American
Society of Toxicology, Washington, USA

TONY KOUZARIDES: Institute for Sterm Cell Research, Edinburgh; Frontiers in
Biclogy Symposium, CRG-Barcelona, Barcelona, Spain






TALKS BY INSTITUTE RESEARCHERS

EMMAMELLE VIRE: Laboratoire de Biochimie, Faculté de Médecine, Université
d'Auvergne, France

JULIE WATSON: EuroSyStem Consortium, Prague, Czech Republic; U3A
Cambridge Group, Cambridge

JuLY

JULIE AHRINGER; 70th Annual Meeting of the Society for Developmental
Biology, Chicago, USA;

MELAMIE BLASIUS: Genetic Toxicology, Gordon Research Conferences, Barga,
Italy

TILL BARTKE: Institute of Molecular Biology, Mainz, Germany

ANDREA BRAND: 70th Annual Meeting of the Saciety for Developmental
Biology, Chicago USA

RAFAEL CARAZO SALAS: EMBL, Heidelberg, Germany

THOMAS DOWN: Advances in Medical Genomics, QMUL, London; BOSC,
Vienna, Austna

JOHN GURDON: Cambridge University Science Summer School, University of
Cambridge

RICK LIVESEY: Institute of Neurology, London; Science Surnmer School,
University of Cambridge; The Belgian Society for Cell and Developmental
Biology, Summer Meeting, Rochehaut, Belgium

ERIC MISKA: MRC Clinical Centre, London; Sanger EBI, Hinxton, Cambridge;
EMBO YIP Meeting. Heidelberg, Germany; Biochemical Society, Cambridge
EMMA RAWLINS: Stem Cells and Cell Therapies in Lung Biology and Lung
Diseases, University of Vermont College of Medicine, USA

AZIM SURANI:Wellcome Trust Centre for Stem Cell Research, Cambridge;
University of Oxford, Oxford

Follicle cell clones (Dmitry Nashchekin, St johnston Group, 201 1)
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SILVIA VIVARELLI, Mational Institute for Medical Research, London
LAUPRA VWAGSTAFF: Mational Institute for Medical Research, London

MAGDALENA ZERMNICKA-GOETZ: European Society of Human
Reproduction and Embryslogy Meeting, Barga, taly

AUGUST

ANDREA BRANMND: School of Biological Sciences, University of Sydney, Australia
STEVE JACKSON: Biochemical Saciety, Hinxton, Cambridge

NIMESH JOSEPH: Sphere Fluidics Talk, Cambridge

TONY KOUZARIDES FASEB Summer Research Conferences, Snowmass,
Colorade, USA

MAGDALENA ZERNICKA-GOETZ: EMBO Intracellular RNA Localization and
Localized Translation, Barga, Italy

SEPTEMBER

JULIE AHRINGER: European Science Foundation: From Phenotypes to Pathways,
Cambridge; EMBO Nuclear Structure and Dynamics, Isle sur la Sorgue, France,
PAOLO AMARAL: Computational Biology Seminar Series, Institure for [Molecular
Bioscience, University of Queensland, Brisbane, Australia

ANDREA BRAND: Cambridge Meural Stem Cell Symposium, 5t Johns College,
Cambridge; Howard Hughes Medical Institute, Ashburn Virginia, US; Cold Spring
Harbor Laboratory Stem Cell Biology Meeting, Cold Spring Harbor, New York
USA; SKMB Gene Regulation Workshop, Center for Integrative Genomics,
Lausanne, Switzerland

RAFAEL CARAZO SALAS: 8th Bertinoro Computational Biclogy Meeting,
Bertinoro, ltaly; Physics of Living Matter Meeting, CMS, Cambridge

VINCENT GAGGIOLI: Cold Spring Harbor Laboratory Eukaryotic DINA
Replication and Genome Maintenance, Cold Spring Harbour, New York, USA
JOHN GURDON: Athens Academy, Athens, Greece; Anne Mclaren Laboratory
for Regenerative Medicine, Leckhampton House, Cambridge; St Mary's School
College, Ascot, Kent

STEVE JACKSOMN: EMBO-EMBL, Greece

TONY KOUZARIDES: Justus-Liebig-Universitdt Giessen, Germany

RICK LIVESEY: Wellcome/MRC MNeurodegeneration Initiative Annual Meeting,
Edinburgh; Cambridge Neural Stem Cell Sympaosium, St Johns College,
Cambridge

JOM PINES: University of Utrecht, The MNetherlands; Paterson Institute
Manchester; Norwegian Cancer Symposium, Oslo, Norway

EMMA RAWLINS: Cambridge Stem Cell Initiative Seminar, Cambridge Institute
for Medical Research, Cambridge

DANIEL ST JOHNSTON: ERDC Conference, Lisbon, Portugal

ALEX SOSSICK: Friedrich-Miescher Institute for Biomedical Research, Basel,
Switzerland

AZIM SURANI: Max Delbriick Center for Molecular Medicine, Berlin, Germany

PHIL ZEGERMAN: Cold Spring Harbor Laboratory Eukaryotic DNA Replication
and Genome Maintenance, Cold Spring Harbour, MNew York, USA



TALKS BY INSTITUTE RESEARCHERS

OCTOBER

JUAN FRANCISCO ABENZA, MARTINEZ: Manoday Conference, Newnham
College, Cambridge

JULIE AHRINGER: Max Planck Institute for Molecular Genetics, Berlin, Germany
ANDY BANNISTER: Domainex, Cambridge

RAFAEL CARAZO SALAS: Cancer Research UK, London

MARK DAWSOMN: Cambridge Haematopiesis Seminar Series, Cambridge
Institute for Medical Research, Cambridge

JENNY GALLOP: Department of Biochemistry, University of Oxford; EMBO-
FEBS Lecture Course/European Cytoskeletal Forum Meeting, Stresa, Htaly
VERONIKA GRAML: First International System X.ch Conferences on Systems
Biology, Basel, Switzerland

JOHN GURDON: EMBO Workshop, IGBMS Strasbourg, France

STEVE JACKSON: Queens University, Belfast; 39th Annual Meeting, Frontiers
in Cell Bioclogy, Copenhagen, Denmark; Babraham Institute, Cambridge; 5th
Chemical Biology and Molecular Medicine Symposium, CRI, Cambridge
TONY KOUZARIDES: Cellzome/CellCentric/BioFocus, Chesterford Research
Park. Chesterford; MRC Clinical Sciences Centre, London

RICK LIVESEY:Takeda UK Ltd, Cambridge

JOERG MANSFELD: Centre for Protein Research, Copenhagen, Denmark
JON PINES: Insititute for Research in Immunology and Cancer, Montreal,
Canada; 5th International Workshop on Cell Regulation in Division and Arrest,
Okinawa, Japan

DANIEL ST JOHNSTON: Institut Curie, Paris, France

NOVEMBER

PAOLO AMARAL: London Chromatin Club, University College London
AMNATOLE CHESSEL: OMX Users' Meeting, Paris, France; Cancer Research UK,
London Research Institute, London

MARK DAWSON: Australian Centre for Blood Diseases, Melbourne, Australia;
Peter MacCullum Cancer Institute, Melbourne, Australia

JENMNY GALLOP: Cambridge Cell Biology Seminar, CIMR, Cambridge;
Department of Biochemistry, University of Bristol

JOHN GURDOM: Academy of Medical Sciences Honorary Fellowship, Londom;
Cardiff Scientific Society Cardiff, Wales; MRC/NIMR. Mill Hill, Lendon

STEVE JACKSON: Universidad Interacional de Andalucia, Baeza, Spain; Health
Research Board, Science Foundation Ireland and Molecular Medicine, Dublin,
Ireland

RICK LIVESEY: Department of Cell and Developmental Biclogy, University
College, London

ERIC MISKA: CSHL C elegans Course Organiser; Cold Spring Harbour, New
York, LSA; University of Wisconsin, Madison, USA

JON PINES: Cell Polarity in Health and Disease Workshop, Ottawa, Canada
DANIEL ST JOHNSTOMN: Cell Polarity in Health and Disease Workshop,
Ludwig Institute for Cancer Research, Oxford

reporter, red is Histone H3 Lysine 27 trimetf
mount staining. (Reopsha Sengupta, Surani Group, 201 )

AZIM SURANI CNIO (Spanish Mational Cancer Centre) Conference, Madrid,
Spain; Royal Society, London; Wellcome Trust, Hinxton, Cambridge
MAGDALENA ZERNICKA-GOETZ: Institute of Reproductive Science, Oxford
Cell Polarity in Health and Disease Workshop, Ludwig Institute for Cancer
Research, Oxford

DECEMBER

JUAN FRANCISCO ABENZA MARTINEZ Institut Curie, Paris, France
ANDREA BRAND: Rosalind Franklin Society, Washington DC, USA

MARK. DAWSON: American Society of Haematology Annual Meeting, San
Diiego, USA

JENNY GALLOP: Tissue Systems Seminar Series, University of Manchester;
Manchester

JOHN GURDON: Charterhouse School, Gedalming Cell Symposia: Stem Cell
Programming and Reprogramming, Lisbon, Portugal

STEVE JACKSON: Genes and Cancer Symposium, Warwick

TONY KOUZARIDES: University of Leeds, Leeds; Abcam Chromatin: Structure
and Function 201 |, Aruba

JON PINES: Nordic Mitotic Network Meeting, Copenhagen, Denmark

AZIM SURANI: BIOTEC (Biotechnology Centre) Dresden, Germary
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DESTINATIONS OF LEAVERS DURING 201 |

GROUP LEADERS JEANINE HARRIGAN: Scientist at Mission Therapeutics, Cambridge, UK

{Jackson Group)
MASANORI MISHIMA ."*:‘:,OI’;JIF‘ Professor, Centre for Mechan '\c'r‘u'r‘uc:i Cel 4 - o iz :
tactiet ot Miceian Therapeutics. Cambridee: LK (lack
Biology, Warwick University Medical School, Warwick, UK (Mishima Group) F.AWER JACGh sserri-t Y sl s el g
Lalron, J."-

SABBATICALVISITORS NIMESHJDSEPH

smbridee, UK (Mi
JARI YLANME: Returned to NSC, University of Jyviskyld, Finland (Brown Group) 2
* KYLE MILLER: Assi

POSTDOCTORAL RESEARCHERS University ofTexas at
AMNNA AJDUK: Assistant Professor, Department of Embryalogy, University of SfM?LNkTH? MORRLS-r
\Warsaw, Poland (Zemicka-Goetz Group) i
HATICE AKARSL: Cell Engineering Scientist, Horizon Discovery, Cambridge, UK
(Kouzarides Group) e o
Cambridge, UK (5t
TILL BARTKE: Group Leader. MRC Clinical Sciences Centre, Imperial College = Ae i 5,
Faculty of Medicine, London (Kouzarides Group) FUNDA SAR: Assistant Fr
SUZAN BER: Researcher, Brain Repair Centre, Addenbrocke’s Hospital, ANTOMO\"’EGA RIOJA
Cambridge, UK (Surani Group) y Alergia, nital Universit:
BORIS EGGER: Lecturer, Department of Biclogy, University of Fribourg, BLERTA XHEMALCE Ir
Switzerland (Brand Group) Malecular Biology, Unive
MIGEL GARRETT: Enforced career break (Gurdon Group) RESEARCH ASSISTANTS/TECH NICIANS
LOUISE JOMES: Scientist at Mission Therapeutics, Cambnidge, UK (Jacksor
'\_1 Ol.|,.|
CHARLOTTE KMNIGHTS: Scientist at Mission Therapeutics, Cambridg
(Jackson Group)
NGOC SUNG LY: D
Cambridge, UK (M
LISA SMITH: Scientist at ) peutics, Ca
NEHA THAKKAR: Returned to India (Jackson Group
AMMNEVIELLE: Ingenieur, University of sopr
Group)

PHD STUDENTS
MARLOES BAGI|N: Consultant, PRMA Consulting (Miska Group
TIM DAVIES: F ¢ ;

Warwick Unive dical 1MW J
CELIA FARIA: Science Demonstrator, Bath, UK (5t : [
FAUL]NA KOLASINSKA-ZWIERZ: ( eted PhD and left in 20

Il

e |r_| it i

EVA PABLO-HERNANDO!T
JOHANNA REES: Biochemistr

KIAN- YONG LEE: Pos for I
Biology. \ Jnivel JK (I
STEPHEN SANSOM | \T. MR
Genomics Unit 1O
BEDRA SHARIF: Completed P M
GFP-RNF36 (Ring Finger 36 p aging in U205 cells. RNF36 is an Goetz Group)
Ubiquitin E3-ligase. (Yaror ooty ) JING sU: e K
(Collabor o
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DESTINATIONS OF LEAVERS DURING 201 1

ROY (TANG Y1) TEO: Returned to Singapore to complete his A*STAR PhD
course (Zernicka-Goetz Group)

URUPORN THAMMONGKOL: Left to work in business in Thailand (Livesey
Group)

ALYSON THOMPSOMN: Bain & Co, London, UK (Brand Group)

JORRIT TJEERTES: Presidential Postdoctoral Fellow, Novartis Institute for
Biomedical Research, Switzerland (Jackson Group)

JUTTAWELLMAN: Deceased (Brown Group)

LUCY WHEATLEY: Field Application Specialist, Promega (5t Johnston Group)

PAO-5HU (PAUL) WU: Clinical Resident. Department of Pathology, Taipei
Veterans General Hospital, Taipei, Tarwan (Brand Group)

MPHIL STUDENTS

SKY FEUER: PhD student, UCSF, San Francisco, USA (Ahringer Group)
CLARE HOWARD: Fulbright Scholar, Ludwig Institute for Cancer Research,
Karolinska Institute, Stockholm, Sweden (Brand Group)

KAMILA JOZWIK: PhD student, CRUK Cambridge Research Institute,
Cambridge, UK (Jackson Group)

VISITING/VACATION STUDENTS/VISITING RE-
SEARCHERS/VOLUNTEER RESEARCHERS
HERVE ALEGOT: (Visiting student) Université Blaise Pascal, France (5t johnston

Group)

SQURIMA B SHIVHARE: (Visiting student) PhD student, University of
MNewcastle (Zernicka-Goetz Group)

MARTIN BINDER: Part lll Maths student, University of Cambridge (Livesey
Group)

INGER BRANDSMA: (Visiting student) Masters student, Utrecht University, The
Metherlands (Jackson Group)

MARCOS GALLEGO LLORENTO: (Vacation student) Undergraduate student,
mperial College, London (Jackson Group)

CHIARA GALLONI; (Visiting student) Batchelors Student, Bologna University,
taly (Pines Group)

MARIA JESUS GOMEZ LAMARCA: (Visiting PhD student) PhD student, CABD,
Seville (Piddini G."C}UL‘_‘.‘

HARRY HAN: (Visiting student) Undergraduate student, Rice University. Texas,
LISA I:lHl'r"_I".d Cr'oup]

ELEANOR HULLIS: (Vacation student) Undergraduate student, Cambridge
University (Brown Group)

KAl LUDWIG: (Visiting student) Undergraduate student, University of
Wisconsin-Madison, USA (Miska Group)

MACIE|] MEGLICK!: (Vacation student), PhD student, University of Warsaw,
Poland (Zemnicka-Goetz Group)

SARAH MANSOUR: (Visiting Master’s student) PhD student, Max Planck
Institute of Molecular Cell Biology and Genetics, Dresden, Germany (Piddini
Group)

60 THE GURDON INSTITUTE

MATT NEWTON: (Volunteer researcher) Completing A-Levels (Brown group)
HANMNA REUTER: (Visiting student) PhD student, Ruprecht-Karls University in
Heidelberg (St Johnston Group)

MAXIE ROCKSTROH: (Visiting student) PhD student, University of Leipzig
(Jackson Group)

MATTHIAS ROMAUCH: (Visiting student) PhD student, Karl-Franzens
University, Graz, Austria (Zernicka-Goetz group)

ANNE SAPIRC: (Visiting student) Undergraduate student, University of
Wisconsin-Madison, USA (St Johnston group)

MARIA SUCIU: (Visiting student) Masters student. UCL, London, UK (Zernicka-

Goetz group)

ELIANA TACCONI: (Volunteer researcher) PhD student, Gray Institute for
Radiation Oncology and Biology, University of Oxford, UK (Pines group)

Mouse embryo expressing GFF. (Samantha Morms, Zernicka-Goetz Group, 201 1)



Professor Sir John Gurdon investigates one of science’s great unanswered questions; what does it
actually feel like to be a frog! Hoppity-hop... (photo by John Overton)
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