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THE INSTITUTE IN 2005

CHAIRMAN'S INTRODUCTION

" This has been another eventful and successful year for the Gurdon
Institute. Most significantly, perhaps, we have now moved into our new
building, less than 100 yards away from the original ‘Wellcome/CRC'
building and on the other side of the Biochemistry Department.

The move went smoothly, and although we had some difficulties at
the beginning with, for example, the temperature and the lifts, these
problems have almost been resclved and we can enjoy working in
state-of-the-art accommodation.

b %hu :

Professars Jim Smith and Tony Minson, and Professor Sir John Gurdon look on
as Professor Sir Aaron Klug formally opens the new Gurdon Institute. [Phlilp
Mynott, 2005)

To celebrate the move, and the renaming of the Institute that took
place on John Gurdon's retirement as Chairman, we held a Symposium
at which leading experts in cell, developmental and cancer biclogy
discussed their latest work. The meeting was a great success, and we
were particularly pleased and honoured that Professor Sir Aaron

Klug, FRS, OM, former Director of the MRC Laboratory of Molecular
Biology in Cambridge, Nobel Laureate, and former President of the
Royal Society, agreed to conduct the formal opening (see photograph
above). We were also delighted that shortly before the Symposium, the
Chancellor of the University. the Duke of Edinburgh, visited the Institute
to learn about our research; in the photograph opposite Andrea Brand
describes asymmetric cell division in Drosophila neuroblasts.

The success of the Institute depends on the core support provided by
the Wellcome Trust and Cancer Research UK. We were very pleased
that both charities agreed to renew our core funding in 2005.\We
remain encrmously grateful for this support, and thank the Trust and
CR-UK for their confidence in our work.

Last year | mentioned the arrival of Eric Miska as a new group leader.
Eric has settled in well, and has started all of us thinking about how
microRINAs might be relevant to our research. This year | am pleased
to report that Masanor Mishima has joined us from the Institute of
Molecular Pathclogy inVienna. Masanori uses C elegans embryos and
mammalian cells in culture to study the molecular basis of cytokinesis.
In particular; he is interested in how the central spindle and midbody
are assembled and how the central spindle/midbody contributes to the
progression of cytokinesis.

HRH The Duke of Edinburgh, the Chancellor of the University. on a recent tour
of the new Institute (Migel Luckhurst, 2005)

Research in the Institute, and indeed throughout Cambridge, thrives
on interactions between different researchers. To promote such
interactions, members of the Gurdon Institute founded the Friday
lunchtime Developmental Biology lectures, which we still coordinate,
as well as the Cambridge Drosophila seminar series. More recently,
Rick Livesey has instituted the monthly Developmental MNeurobiclogy
Seminar Series, which is open throughout the University, and offers an
opportunity for postdoctoral workers and PhD students to present
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Abnormal distributions of polarity
proteins PAR-3 (red) and PAR-2
(green) after RNAI of genes
involved in establishing embryonic
polarity. Top, wild-type, mutants

below.

Ras signalling promotes vulval development and is antagonised by

synMuv proteins, which are cornponents of different cf

of synMuv function results in ectopic vulval tissue

bottom), the multivulval (Muv) phenotypes. Wild type, top

Fluerescent reporters for vulval and
sonadal cells can be used to assay cell
fates in live animals, Top two panels:
primary vulval cells are blue, gonadal
anchor cells are green/yellow; bottom
panel: indirect immunofluorescence of a
fixed animal outlines vulval cell junctions

een), primary vulval cells (red) and

W

nuclel (blue).

€ elegans embryos are highly polarised. At the 2-cell stage, the
anterior cell 15 larger than the posterior one, the two cells have
different cortical proteins (PAR-3, red; PAR-2 green), different
spindle onientations, and different cell cycle times.

THE GURDON INSTITUTE 7












’
A neuromu
MLUSCL

labelled i
d in ereen
4 il

THE GURD
{E GURDON INSTIT!
UTE






THE GURDON INSTITUTE 13
























Corfical plate:
T | neurons

Veniricular zone
progenitor cells

control Progenitor cell miRNA  Neuronal miRNA






Oct-4

FGF-2,
24 hours

¥ JrGF-2,
-!‘" 4-5 days

FGF-2

FGFR-3 FGFR-3
LIF LIF m

FGFR-3 FGFR-3

EG cells






chromosomes

‘tef

mitotic spindle

central spindle
(spindle midzone) - -

actin contractile ring_

midbody

(9

centralspindlin
r.‘

ZEN-4

meta anaftelo

Tubulin
DNA
CYK-4

MKLP1
L/‘? K. 4

CYK-4/ZEN-4

=
—f-:-:"-___.'*:i:

central spindle/midbody

).

= ZEN-4/PavarottiMKLF1
o CYK-4/RacGAP50C/MgcRacGAP
s Mmicratubule F phosphorylation by CDK1

SR centralspindlin

THE GURDOMN INSTITUTE

ZEN-4/PavarottiMELP1
—feai——1  (Kinesin-6)

binding
C‘ﬂ( 4/RacGAP50C/ MacRacGAP

(RhoGAP)

25






wild-type lin-4

.52;
_ microRNA viral
RNAI precursor infection
18-26 nt RNA

ImG — AMA 7MG e M. AAA \;\
mRNA degradation inhibition of

translation gene silencing












THE GURDON INSTITUTE 3|






N

P-D-TACC

mut







Fix gastrula Chromati Microarra
stage embryos Imnummelp?mﬂon amlysiar

> Beta-actin 2 |

Examples of genes expressed during gastrulation.

Chromatin immunoprecipitation combined with genomic microarrays
identifies actively transcribed genes in the zebrafish gastrula embryo.

Activin expressed in cells whose membranes are stained blue (left)

can activate Smad signaling (green nucler, right) at a distance

As part of a large-scale antisense morpholino
oligonuclectide screen, we have inhibited the functions of

all known T box penes expressed dunng gastrula stages.

Mis-expression of Thxé in the head of a Xenopus embryo
causes the formation of ectopic tails.
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The following is a list of articles by members of the Institute that

were either published or accepted for publication, since the date of
publication of the last Annual Report. (note: refs no 24 and 45 were
published prior to 2005, but previously unlisted in Institute reports).

* Indicates equal priority.
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