JANUARY 2015 | ISSUE 72

GENETICS SOCIETY NEWS
In this issue
• Medal awarded
• Meetings
• Student and Travel Reports

Cover image from the Genetics Society forthcoming Spring Meeting
Breeding for Bacon, Beer and Biofuels.

The Genetics Society News is edited by
Manuela Marescotti and items for future
issues can be sent to the editor, by email
to m.marescotti@brainwave-discovery.
com. The Newsletter is published twice a
year, with copy dates of July and January.

A WORD FROM THE EDITOR

A word from the editor
Welcome to issue 72.
Welcome to a new issue of the
Genetics Society newsletter! In
the following pages, you will
find interesting articles and the
most recent news from the world
of genetics. This newsletter is a
platform where Genetics Society
members can really see how
much this society supports them
in advancing in their studies
and their growth as scientists.
In fact, the Genetics Society
has grant schemes allowing the
successful applicants to take part
in international conferences,
workshops and training
experiences. Moreover, this society
organizes meetings to which
speakers from all over the world
are invited, enabling them to
show how their achievements are
contributing to the enhancement of
the knowledge of genetics.
In November, the Autumn 2014
Genetics Society Conference was
hosted by the Royal Society in
London: an enthusiastic report
of the highlights of this event

is included in this newsletter.
The speakers invited to this
conference have granted
interviews about their research to
the Naked Genetics podcaster Kat
Arney. You will find all of them
in the Naked Genetics December
http://www.thenakedscientists.
com/HTML/podcasts/genetics/
show/20141214/. The interview
granted by Dr Elizabeth
Murchison has also been reported
in this newsletter. Dr. Murchison
has been awarded the Genetics
Society 2014 Balfour prize lecture
that is given every year to a
successful young independent
researcher with less than ten
years postdoctoral experience.
Her research focuses on the rare
transmittable cancers that can
be passed between individuals
by the transfer of living cancer
cells. This type of cancer has been
identified in dogs and Tasmanian
devils. Please, look out for this
article in the newsletter.
Read on and enjoy.
Best wishes,
Manuela Marescotti

the Genetics Society has grant schemes allowing the successful
applicants to take part in international conferences, workshops
and training experiences.
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2015 Genetics Society Spring Meeting

Breeding for Bacon,
Beer and Biofuels
16 –17 April 2015. The Roslin Institute, Edinburgh
The growing world population demands a sustainable
intensification of agricultural production across the globe.
At the same time there is competition for land use and
we have to mitigate both the causes and consequences of
climate change. This poses a range of challenges for plant
and animal breeders who have to select the genotypes
that are best suited to future production circumstances
which are uncertain.
At the same time, technological and methodological
advances provide breeders with a range of tools to
accelerate genetic progress and enable ‘precision
breeding’. This meeting will bring together scientists
from different disciplines related to artificial selection and
highlight different aspects on how genetics continues
to be a cornerstone of food production. The topics of
the meeting will be across plant and animal species and
range from domestication of new species for agriculture
to genomic selection, genetic modification and novel
phenotyping approaches.

for registration, visit
www.genetics.org.uk

Speakers
Li-Hua Zhu, Swedish University of Agricultural Sciences
Thomas Lubberstedt, Iowa State University
Jennie Pryce, La Trobe University
Helen Sang, The Roslin Institute, University of Edinburgh
Chris-Carolin Schön, Technische Universität München
Alison Bentley, The John Bingham Laboratory
Graham Moore, John Innes Centre
Catherine Howarth, University of Aberystwyth
John Hickey, The Roslin Institute, University of Edinburgh
Anna Sonesson, Nofima
Scientific Organisers
Helen Sang, Roslin Institute, University of Edinburgh
Alan Archibald, Roslin Institute, University of Edinburgh
Ian Mackay, NIAB
DJ de Koning, Swedish University of Agricultural Sciences

2015 Genetics Society Autumn Meeting

Building the brain:
from genes to circuits and cognition
19 – 20 November 2015, The Royal Society, London
The aim of this conference is to discuss current progress on the
genetics underlying the formation and function of the brain. In
contrast to other contemporary conferences, a comparative and hence
evolutionary perspective will be applied to review recent findings from
major phyla of the animal kingdom to uncover conserved or divergent
genetic mechanisms underlying the functional anatomy of the brain:
from genes to circuits and cognition. The program of invited speakers
comprises a balance of specialists using non-model as well as classical
invertebrate and vertebrate model organisms. Speakers have been
chosen to cover the following areas:
Functional anatomy of the brain: Genetics and evolution:
Evolutionary origin of the central nervous system and of brain
modules; comparative anatomy of the brain; cellular organisation
and cell number control; neural circuit topology; identification and
visualization of circuits in action; experience-dependent structural
plasticity and circuit remodelling.
Genetics of behaviour and cognition: Genes, cell lineages and
the emergence of innate circuits and behaviors; adaptive motor
behaviour; aggression and social behaviour; attention and decision
making; genetics of language; learning and memory.

for registration, visit
www.genetics.org.uk

Speakers
Pasko Rakic Yale, USA
Detlev Arendt EMBL, Germany
Benny Hochner Hebrew University Jerusalem, Israel
Corinne Houart King’s College London, UK
Richard Benton University of Lausanne, Switzerland
Rui M Costa Champalimaud Center for the Unknown, Lisbon
Gaia Tavosanis Center for Neurodegenerative Diseases, Bonn, Germany
Gerhart Schratt Marburg, Germany
Sten Grillner Karolinska Institutet, Sweden
Patrick Callaerts VIB Laboratory of Behavorial and Developmental
Genetics, Leuven

Liliana Minichiello University of Oxford, UK
Bruno Van Swinderen University of Queensland, Australia
Birte Forstmann University of Amsterdam, Netherlands
Gene Robinson University of Illinois at Urbana-Champaign, USA
Dianne Newbury Wellcome Trust Centre for Human Genetics, Oxford
Martin Heisenberg University of Wuerzburg, Germany
Scientific Organisers
Alicia Hidalgo University of Birmingham, UK
Frank Hirth King’s College London, UK

EXTERNAL MEETINGS DIARY
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We will happily include any announcements for genetics-based
meetings in this section. Please send any items to the editor.
Genomics Medicine for Clinicians
28-30 January 2015
Wellcome Trust Genome Campus, Hinxton, UK
https://registration.hinxton.wellcome.ac.uk/
display_info.asp?id=458

The Challenge of Chronic Pain
11-13 March 2015
Wellcome Trust Genome Campus, Hinxton, UK
https://registration.hinxton.wellcome.ac.uk/
display_info.asp?id=451

Biomarkers for Brain Disorders:
Challenges and Opportunities
1-3 February 2015
Wellcome Trust Genome Campus, Hinxton, UK
https://registration.hinxton.wellcome.ac.uk/
display_info.asp?id=303

Proteomic Forum 2015
22-25 March 2015
Technical University, Berlin, Germany
https://registration.hinxton.wellcome.ac.uk/
display_info.asp?id=451

Biophysical Society 59th Annual Meeting
7-11 February 2015
Baltimore, Maryland
http://www.biophysics.org/2015meeting/Main/
tabid/4837/Default.aspx
Monogenic Diabetes Symposium 2015
11-12 February 2015
University of Exeter Medical School, Exeter, Devon
http://www.diabetesgenes.org/content/
monogenic-diabetes-symposium-2015
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Epigenetics - in dialogue with the genome
1-5 June 2015
“Dynamic Earth”, Holyrood, Edinburgh
http://www.biophysics.org/2015meeting/Main/
tabid/4837/Default.aspx
13th Symposium on Bacterial Genetics and Ecology
14-18 June 2015
University of Milan, Italy
http://www.bageco2015.org
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SECTIONAL INTEREST GROUPS

The Genetics Society helps support several
sectional interest groups by providing
meeting sponsorship. We currently have
11 groups who organise sectional interest
meetings with the organizers and dates of
any forthcoming meetings are listed below.
If you are interested in any of these areas,
please contact the relevant organiser.
Groups who wish to be considered for
sectional interest group status should see
the Society website for further details.

Arabidopsis
Organiser: Ruth Bastow
(ruth@garnetcommunity.org.uk)
www.garnetcommunity.org.uk

London Fly meetings
Organisers: Manolis Fanto and Nic Tapon
(manolis.fanto@kcl.ac.uk) and
(nic.tapon@cancer.org.uk)

Archaea group
Organiser: Thorsten Allers
(Thorsten.Allers@nottingham.ac.uk)

Mammalian Genetics and Development
Organisers: Nick Greene, Andrew Copp,
Andrew Ward
(mgd.workshop@ich.ucl.ac.uk)

British Yeast Group
Organiser: Jane Usher
(j.usher@exeter.ac.uk)
C. elegans
Organiser: Stephen Nurrish
(s.nurrish@ucl.ac.uk)
Drosophila
Organiser: David Ish-Horowicz
(david.horowicz@cancer.org.uk)
Monthly meetings are organised by:
Joe Bateman
(joseph_matthew.bateman@kcl.ac.uk)
Ecological Genetics
Organiser: Paul Ashton
(Genetics@BritishEcologicalSociety.org)
Genetics Society Pombe Club
Organiser: Jacky Hayles
(j.hayles@cancer.org.uk)

Mammalian Genes, Development and Disease
Organisers: Rosalind M John and David Tosh
(JohnRM@cf.ac.uk)
Meiosis group
Organisers: Hiro Ohkura
(h.okhura.ed.ac.uk)
Population Genetics Group
Organiser: Dr Barbara Mable
(pgg@populationgeneticsgroup.org)
The Zebrafish Forum
Organiser: Rachel Ashworth (r.ashworth@ucl.ac.uk),
Caroline Brennan (C.H.Brennan@qmul.ac.uk),
Corinne Houart (corinne.houart@kcl.ac.uk).
There are meetings at 5:30pm-8.00pm on the first
Thursday of every other month. Room G12, New
Hunt’s House, King’s College - London SE1 1UL
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Honorary Secretary’s Notices
Tanya Whitfield . Honorary Secretary, University of Sheffield

The Genetics Society
Annual General Meeting
Minutes of the April 2014 AGM can be found on the Society’s website. Current Committee members are listed in
this Newsletter and can also be found on the Society’s website.

T

he 2015 Annual General
Meeting of the Genetics Society
will take place on Thursday,
16th April 2015, in the context of
the Society’s Spring Meeting on
‘Breeding for Bacon, Beer and
Biofuels’ at the Roslin Institute,
Edinburgh (16-17 April 2015).
The business includes the
election of new members to the
Society, and of new members
to the Society’s Committee and
Executive sub-Committee.
Nominations for Committee
and Executive sub-Committee
vacancies for 2015 are now closed.
Nominees will be publicised in
advance of the AGM by emails
to members, and on the Society’s
website www.genetics.org.uk.

Provisional Agenda
1. Minutes of previous Annual General Meeting (Friday, 4th April 2014);
matters arising
2. President’s Report
3. Honorary Treasurer’s Report
4. Honorary Secretary’s Report and Business for Transaction
a. Genetics Society Medal 2016
b. Mary Lyon Medal 2016
c. Balfour Lecture 2016
d. JBS Haldane Lecture 2016
e. Applications for new membership
f. Election of new Executive sub-Committee officers:
Vice-President, Public Understanding of Genetics
Scientific Meetings Secretary
Postgraduate Representative
g. Election of new Ordinary Committee members:
Area ‘A’ (Gene structure, function and regulation)
Area ‘B’ (Genomics)
Area ‘C’ (Cell and developmental genetics)
Area ‘D’ (Applied and quantitative genetics)
Area ‘F’ (Corporate genetics and biotechnology)
5. Any other business

Important Note
The 2015 AGM will allow advance voting on the Society’s website for those unable to attend in person.
Members will be notified by email of the motions to be voted on in this way, and of the mechanisms for
online voting. To ensure your involvement in the AGM by this mechanism, please check that the Society has
your correct email address.
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Life Membership in
the Genetics Society
H

ave you reached the age of
retirement (65), but wish to
continue with your involvement
in the Society? If so, and you are
an ordinary member who has
discharged any arrears the might be
due to the Society, then you might
consider applying to become a Life
Member of the Society. Life members
will continue to receive notices and

remain eligible to vote in the Society
AGM, but will not be required to pay
further subscriptions. Recipients of
the Genetics Society Medal will also
be offered Life Membership. Should
you require additional information
about becoming a Life Member,
please contact The Genetics Society
Office (theteam@genetics.org.uk).

The Genetics Society Medal is an
award that recognises outstanding
research contributions to genetics.
The Medal recipient, who should
still be active in research at the
time the Medal is awarded, will be
elected annually by the Committee
on the basis of nominations
made by any individual member
of the Society. Those making
nominations must be members of
the Genetics Society, but there is no
requirement for the nominee to be
a member, nor any restriction on
nationality or residence. Neither
current members of the Committee
nor those who have retired from
office in the past four years may
be nominated for the award. The
recipient will be invited to deliver
a lecture at a Genetics Society
meeting, where the medal will be
awarded.

Newsletter for a profile of Alan’s
career. Professor Ashworth will
present his lecture at the Genetics
Society Autumn Meeting, November
2015, at the Royal Society.

Upcoming
committee
vacancies Genetics Society Medal
Four Committee posts will be
falling vacant as of 1st May 2016:

1. Vice President
Corporate Affairs

2. Vice President
External Relations

3. Honorary Secretary
4. Ordinary Committee member, Area ‘E’
Evolutionary, ecological and population genetics
The nomination deadline for these
posts is Friday 27th November 2015.
All members in good standing are
welcome to nominate individuals
for these upcoming vacancies
from members of the Society.
Nominations should be sent to
the Honorary Secretary, Tanya
Whitfield (t.whitfield@sheffield.
ac.uk), and must be made with the
nominee’s consent.

The 2015 Genetics Society Medal
is awarded to Professor Alan
Ashworth (Institute of Cancer
Research). See the July 2014

The winner of the 2016 Genetics
Society Medal will be announced at
the AGM.

Call for Nominations
Nominations are now being invited
for the 2017 Genetics Society Medal.
To make a nomination, please
confirm that your candidate is willing
to be nominated, and then forward
a two-page CV of the candidate,
together with a list of his or her ten
most important publications, plus a
one-page letter of recommendation
outlining why you feel their
contributions to the field have been
outstanding. Please submit these
supporting documents via email
to the Honorary Secretary of the
Genetics Society, Tanya Whitfield
(t.whitfield@sheffield.ac.uk), by
Friday, November 27th, 2015.

www.genetics.org.uk . 9
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The Mendel Medal 2015

Professor John Doebley
and knowledgeable expert on the
role of genetic variation in crop
domestication. He is recognized as
a theoretical visionary for grasping
the evolutionary significance of
plant domestication, and as an
experimental pioneer for developing
methods to identify the individual
genes involved. Although best
known for his landmark work
identifying genes responsible for the
domestication of maize, Professor
Doebley is also recognized for his
work investigating how such genes
behave in populations in response
to selective pressures, geographic
isolation and linkage to other genes.

J

ohn Doebley is a Professor of
Genetics and a member of the
Plant Breeding Faculty at the
University of Wisconsin-Madison.
Doebley and his laboratory group are
working to understand the genetic
basis of morphological evolution
in plants, which is a fundamental
challenge for evolutionary biologists.
The questions that they are
addressing include: How many genes
contribute to the evolution of a new
trait? Are these genes regulatory
or structural? Do the alterations in
these genes affect protein function
or gene expression? To investigate
these questions, Doebley and
his laboratory group study the

domestication of cultivated maize
from its wild ancestor, teosinte, a
species of grass native to Mexico and
Central America. Maize and teosinte
differ profoundly in morphology
although they are members of the
same biological species and diverged
from one another only 10,000 years
ago. Using a combination of classical,
quantitative and molecular genetic
approaches, Doebley’s group has been
able to isolate several of the major
genes involved in the domestication
of maize and reveal the nature of the
changes in these genes that occurred
during maize domestication.
Professor Doebley is considered by
many to be the most accomplished

10 . GENETICS SOCIETY NEWS . ISSUE 72

Although initially trained as an
anthropologist, Doebley earned
his PhD in plant biology at the
University of Wisconsin-Madison and
did postdoctoral work in molecular
and statistical genetics at North
Carolina State University. With
this diverse background, Doebley
devised genetic tools and methods
that enabled him to identify the
genes responsible for the striking
morphological differences between
corn and teosinte. This research was
undertaken with the expectation that
each dissimilar trait would be due
to the collective effects of mutations
in multiple genes. Surprisingly, he
discovered that many traits are
governed primarily by just a single
gene, such as the teosinte branched
(tb1) gene, which largely controls
the differences in plant architecture
between corn and teosinte.

GENETICS SOCIETY BUSINESS
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This landmark work reshaped the
thinking of evolutionary biologists
by demonstrating that morphological
evolution in plants can occur by the
large effects of single mutations,
as opposed to the summing of
small effects of many mutations.
More importantly, it established
an experimental paradigm for
identifying individual genes
responsible for discrete evolutionary
steps. Doebley’s ideas, methods and
findings have had a lasting impact
on evolutionary biology and plant
breeding. The tb1 gene has been
recognized as the first domestication
gene to have been isolated. Since
then, his lab has isolated two others
domestication genes, tga1 and zfl2.
Beyond isolating the genes that
underlie maize domestication,
Doebley has done path-breaking work
in the molecular and biochemical
dissection of the underlying causative
differences between the wild and
domesticated versions of these
genes. His lab identified the first long
distance cis regulatory element (CRE)
in any plant species. Prior to this
discovery, it was thought that that
long distance CREs were a feature of
animal genomes but lacking in plants.
Doebley’s discovery has changed
that view; since his pioneering study,
several additional long distance
CREs have been found in plants. His
work changed our understanding of
how plant genomes are constructed.
Similarly, his lab has narrowed down
the causative difference in one of
the maize domestication genes to a
single amino acid change that alters
a regulatory protein such that it acts
as a repressor of its target genes.
This exquisite biochemical work
demonstrates how a subtle change
in a single gene or protein can have
profound effects on development and
agronomic phenotypes.

Professor Doebley is a member of
the National Academy of Sciences
USA (2002), a Fellow of the American
Association for the Advancement
of Science (1991), and a member of
Phi Kappa Phi (1975) and Sigma Xi
(1980). He has received the Gamma
Sigma Delta’s Award of Merit for
Outstanding Service to Agriculture
(1992) and the Kellet Mid-Career
Award at the University of WisconsinMadison (2000). In 2005, he served as
President of the American Genetic
Association. He has also served a
member of several editorial boards,
advisor boards and panels.
While Professor Doebley’s
accomplishments to date have
changed our understanding of plant
genetics and evolution, the best is
yet to come. In March 2009, Doebley
and his collaborators received a
major grant from the NSF to take
our understanding of the genetics
of domestication to the next level.
Using high-throughput genomic
technologies, this group will isolate
20 additional crop domestication and
improvement genes, but even more
importantly, they will develop a set
of genetic and genomic resources to
allow other researchers to identify
hundreds more such genes. This
work promises to change the way in
which geneticists, agronomists, and
evolutionary biologists do business,
and to set the stage for understanding
how the tens-of-thousands of genes
within each cell work in concert to
control evolutionary and agronomic
traits.
Professor Doebley will deliver his 2015
Mendel Medal Lecture at the Genetics
Society Spring Meeting ‘Breeding
for Bacon, Beer and Biofuels’ at the
Roslin Institute, Edinburgh, 16-17
April 2015. Do not miss it!

The Mary
Lyon Medal

T

his award, named after the
distinguished geneticist Mary
Lyon FRS, has been established to
reward outstanding research in
genetics to scientists who are in the
middle of their research career. The
Mary Lyon medal will be awarded
annually, and the winner will be
invited to present a lecture at one
of the Genetics Society scientific
meetings.
The inaugural 2015 Mary Lyon Medal
is awarded to Professor Loeske
Kruuk (University of Edinburgh).
See the July 2014 Newsletter for a
profile of Loeske’s career. Professor
Kruuk will present her lecture at the
Genetics Society Population Genetics
(PopGroup) Meeting, December 2015,
in Edinburgh.
The winner of the 2016 Mary Lyon
Medal will be announced at the AGM.

Call for Nominations
Nominations are now being invited for
the 2017 Mary Lyon Medal. To make a
nomination, please confirm that your
candidate is willing to be nominated,
and then forward a two-page CV of
the candidate, together with a list
of his or her five most important
publications, plus a one-page letter of
recommendation outlining why you
feel their contributions to the field
have been outstanding. Please submit
these supporting documents via
email to the Honorary Secretary of
the Genetics Society, Tanya Whitfield
(t.whitfield@sheffield.ac.uk), by
Friday, November 27th, 2015.
It is with sadness that we report that Mary
Lyon died on December 25th 2014, aged 89.
A full obituary, detailing her outstanding
contributions to Genetics, will be published
in the July newsletter.

www.genetics.org.uk . 11
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The Balfour Lecture
T

he Balfour Lecture, named
after the Genetics Society’s
first President, is an award to mark
the contributions to genetics of an
outstanding young investigator. The
Balfour Lecturer is elected by the
Society’s Committee on the basis of
nominations made by any individual
member of the Society. The only
conditions are that the recipient of
the award must normally have less
than 10 years’ postdoctoral research
experience at the time of nomination.
Any nomination must be made
with the consent of the nominee.
Those making nominations must be

members of the Genetics Society,
but there is no requirement for the
nominee to be a member, nor is there
any restriction on nationality or
residence.
The 2015 Balfour Lecturer is
Professor Ben Lehner, from the
Centre for Genomic Regulation
(Barcelona). Ben was profiled in the
July 2014 Newsletter, and will present
his lecture at the Genetics Society
Meeting in 2016.
The winner of the 2016 Balfour
Lecture will be announced at the
AGM.

The JBS Haldane Lecture
T

he JBS Haldane Lecture
recognises an individual for
outstanding ability to communicate
topical subjects in genetics research,
widely interpreted, to an interested
lay audience. This speaker will have
a flair for conveying the relevance
and excitement of recent advances
in genetics in an informative and
engaging way. The annual open
lecture will be delivered on a topic,
and in a place, agreed with the
Genetics Society. In addition to
delivering the Lecture, the recipient
will receive an honorarium of £1000
and a three-year membership of the
Society.

The Genetics Society is delighted to
announce that the winner of the 2015
JBS Haldane Lecture is Professor
Alison Woollard (University of
Oxford). Alison will be delivering
her JBS Haldane Lecture at the
British Science Festival, Bradford,
in September 2015. A profile of
Professor Woollard will appear in the
July 2015 Newsletter.
The winner of the 2016 JBS Haldane
Lecture will be announced at the
AGM.
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Call for Nominations
Nominations are now being invited
for the 2017 Balfour Lecture. Note
that there is no restriction on
the subject matter of the Balfour
Lecture. To make a nomination,
please confirm that your candidate
is willing to be nominated, and
then forward a two-page CV of
the candidate, together with a list
of his or her ten most important
publications, plus a one-page letter
of recommendation outlining why
you feel their contributions to the
field have been outstanding. Please
submit these supporting documents
via email to the Honorary Secretary,
Tanya Whitfield (t.whitfield@
sheffield.ac.uk), by Friday, November
27th, 2015.

Call for Nominations
Nominations are now being invited
for the 2017 JBS Haldane Lecture.
The recipient will be selected by a
committee chaired by the Genetics
Society’s Vice President for the
Public Understanding of Genetics
from nominations made by Society
members. Nominees need not be
members of the Society, but should
be active researchers working in the
UK. To make a nomination, please
confirm that your candidate is willing
to be nominated, and then submit
both a two-page CV and a short
explanation of how the candidate
meets the criteria above. Please
submit nominations to the Honorary
Secretary, Tanya Whitfield, by email
(t.whitfield@sheffield.ac.uk), by
Friday 27th November 2015.

GENETICS SOCIETY BUSINESS
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Local Representatives
The Local Representative acts as a key liaison between the membership and the Society’s Office and Committee
by helping to recruit new members, publicising the Society’s scientific meetings and other activities, and in
providing feedback from the membership on matters of professional concern. The Society normally appoints only
one local representative per company, institution or department, but exceptions can be made when there are
semi-autonomous sub-divisions containing a substantial number of members or potential members.
We seek to fill vacancies and to update our database of Local Representatives on a yearly basis. Should you wish
to volunteer as a local representative or if existing representatives wish to update their contact details, please
contact the Honorary Secretary, Tanya Whitfield, by e-mail at t.whitfield@sheffield.ac.uk.

SEE FULL LIST ON PAGE 14
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Genetics Society Local Representatives
Location
Aberdeen
Aberystwyth
Bath
Belfast
Birmingham
Birmingham
Brighton
Bristol
Bristol
Cardiff
Cardiff
Coventry
Coventry
Dundee
Edinburgh
Edinburgh
Exeter
Glasgow
Glasgow
Harwell
Hull
Kent
Leeds
Leicester
London
London
London
London
London
London
Manchester
Newcastle
Norwich
Norwich
Nottingham
Nottingham
Oxford
Oxford
Oxford
Plymouth
Reading
Sheffield
Southampton
St Andrews
Stirling
Swansea
York

Local representative
Prof. Anne Donaldson
Dr Glyn Jenkins
Dr Araxi Urrutia
Dr Declan McKenna
Prof FCH Franklin
Dr Charlotte Rutledge
Dr Felicity Z Watts
Prof Patty Kuwabara
Dr Colin M Lazarus
Dr Timothy Bowen
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The Genetics Society Autumn Meeting 2014

Genetic Approaches to
Study the Neurobiology of
Learning Memory
Christoph Treiber, University of Oxford . Julia Heckenast, University of Bristol

and optogenetics, she suggested that
neurons compete for inclusion in a
memory trace. This is particularly
intriguing in light of a later talk by
Thomas Preat, who presented an
model for memory consolidation
in Drosophila, linking calcium
oscillations in dopaminergic neurons
after olfactory conditioning with the
metabolic demands of neural coding.

T

he Royal Society in London
played host to the 2014 Genetics
Society Autumn Meeting, uniting an
interdisciplinary and international
crowd of neuroscientists in pursuit
of the neural bases of learning and
memory.

Organizers Matt Jones and Scott
Waddell selected speakers using
genetic approaches in Drosophila,
rodents, fish and humans to probe the

mechanisms of memory at molecular,
cellular, synaptic and systems
levels. The meeting also included
short presentations by selected PhD
students, postdocs and new PIs, and a
number of poster sessions.
Sheena Josselyn kicked off with
her own “search for the engram”,
focussed on the neurons of the lateral
amygdala during fear learning. Using
genetic tools including DREADDs

Scott Waddell’s results further
demonstrated the value of Drosophila
as a model, showing how bidirectional plasticity in a few cells
of the fly brain steers their learned
behaviour in an olfactory choice
assay. Later in the afternoon Ron
Tanimoto described how he identified
subsets of dopaminergic neurons
that encode reward in flies. These
Drosophila studies linked to Ilana
Witten’s work dissecting the circuitry
of the ventral striatum in the rat:
optogenetic control of the cholinergic
influence of dopaminergic neurons
impaired cocaine place preference
conditioning. Also using optogenetics
to identify dopaminergic and
GABA neurons in the VTA of the
mouse, Naoshige Uchida probed
prediction error signalling, moving
electrophysiology beyond the “stamp
collecting” belittled by Francis Crick.
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Karla Kaun, one of the selected
presenters, discussed how Drosophila
can be used to identify molecular
pathways that underlie alcohol
addiction. Flies initially show
aversive behaviour following alcohol
exposure, which later switches to
long-term attraction.
Rumour has it that aversive
behaviour to alcohol was not
observed during the conference
dinner.
Matt Jones attempted to rouse the
audience on the second morning,
describing the hippocampal
and prefrontal neural network
oscillations that define our sleep, and
their roles in memory consolidation
and neuropsychiatric disease. Kazu
Nakazawa also highlighted neural
oscillations, exploring the outcomes
of genetic ablation of cortical
and hippocampal interneurons in

mouse models of mental disorders.
Thomas McHugh discussed the
often overlooked CA2 region of the
hippocampus, and suggested its
role in spatial memory is a unique
sensitivity to small changes in
context.

studies to understand the genetics
of the only two known transmissible
forms of cancer in higher organisms,
a facial cancer in the Tasmanian
devil, and a venereal tumour in dogs.
Some of the slides were not pretty,
but the science was very elegant.

Danielle Posthuma highlighted
the importance of the aftermath
of the latest GWAS studies for
schizophrenia risk genes, which
drives the development of new
genetic models. David Bannerman,
working on one such model,
concluded the meeting discussing
a remarkable behaviour in Gria1
knockout mice, which is associated
with aberrant salience, an element of
psychosis.

In conclusion, the 2014 meeting
highlighted how different
genetic approaches in several
model organisms contribute
to understanding principles of
learning and memory, leaving the
delegates confident that our growing
genetic toolkit and understanding
will continue to drive fascinating
neuroscience for years to come.

The meeting also featured the
2014 Balfour lecture, presented by
Elizabeth Murchison. She explained
next-generation genome sequencing

Karla Kaun, one of the
selected presenters,
discussed how
Drosophila can be used
to identify molecular
pathways that underlie
alcohol addiction. Flies
initially show aversive
behaviour following
alcohol exposure, which
later switches to longterm attraction. Rumour
has it that aversive
behaviour to alcohol was
not observed during the
conference dinner.
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8th Mammalian Genes, Development
and Disease Meeting
4th July, 2014, Bristol

T

his year’s meeting attracted
over 75 participants from
Bath, Cardiff, Exeter and Bristol
Universities. In opening, Dr. Malik
thanked the Genetics Society for
their support, and encouraged
attendees to consider the value of
Genetics Society membership.
Talks were presented by PhD
students, invited principal
investigators and the Keynote
speaker. Together they delivered
a series of fascinating and varied
talks, further supported by poster
presentations.
Talks in the first session focused
on genes and mechanisms involved
in tumorigenesis. The first invited
speaker, Dr Abderrahmane Kaidi
(Bristol) began proceedings,
reporting on the application of super
resolution microscopy to visualise
complexes involved in the repair of
DNA double-strand breaks (DSBs).
This allows direct visualization
of previously hidden repair
complexes at virtually any type of
DSB, including those induced by
anticancer agents. He illustrated how
these methods can be used to define
cellular sensitivities and resistance
mechanisms to anticancer agents.
Tulay Gulsen, (Bath, PhD
student), then, presented data on
characterisation of Ras association
(RA) domain–containing protein
(RASSF7) functional domains
that might regulate subcellular
localization and be involved in
centrosome amplifications, defects
which are common in tumours. Dr.
David Allard (Exeter) elaborated on

the phenomenon termed “neighbour
suppression”. He reported how
normal cells in a physiologically
relevant mouse model of pancreatic
cancer progression, cause a
substantial delay in the onset of
preneoplastic lesion formation in
vivo. Microarray analyses showed
that co-culture of primary mouse
pancreatic ductal epithelial cells
expressing KRAS-G12D with their
normal counterparts normalizes
expression of a subset of genes
modulated by KRAS-G12D and
leads to growth arrest of oncogenetransformed cells. Normalization
of expression of certain genes in
tumorigenic cells is thus a key block
to preneoplastic lesion development.
Eleanor Star (Bristol, PhD student)
introduced the importance of
alternative splicing (AS) aberrations
in cancer, and how factors
influencing AS might be monitored
using bichromatic splicing-sensitive
fluorescent reporters (SSFRs), which
allow alternative splicing events to be
easily visualized in vitro. SSFRs have
been constructed to mimic vascular
endothelial growth factor (VEGF)
terminal exon splicing, which is
associated with cancer progression.
Such vectors can be used to screen
new anti-cancer compounds.
The Keynote speaker, Professor
Nicholas la Thangue (University
of Oxford) presentation was titled
“Epigenetics and the cancer cell
cycle”. Following an overview
of the importance of cell cycle
dysregulation in tumorigenesis,
Professor La Thangue went on to
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discuss how cell-cycle regulating
factors such as E2F1 are exquisitely
sensitive to post-translation
modifications of arginine residues
mediated by protein arginine
methyltransferases (PRMTs). A
balance of these modifications was
able to regulate E2F1 protein stability
and “toggle” its functions between
promoting cell-cycle progression and
inhibiting growth.
After lunch, Dr Catherine
Hogan (European Cancer Stem
Cell Research Institute, Cardiff
University) continued the theme
of normal-tumour cell interactions
demonstrating that RasV12
transformed epithelial cells
communicate with the normal
neighbouring epithelia through
EphA-ephrinA signaling. This cellcell communication signal triggers
RasV12 cells to shrink, segregate
and extrude from normal epithelia.
Specifically, EphA2 expressed on
RasV12 cells is activated following
binding to ephrinA ligands expressed
on the surrounding normal cells.
This suggests that in order to expand

GENETIC SOCIETY SPONSORED EVENTS
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within a tissue, transformed cells
must first overcome a suppressive
barrier imposed by the normal cells.
Dr. Rob Nunan (Bristol), then, talked
about the role of ephrinBs (EphB)
in the wound re-epithelialisation.
EphrinB1 and its receptor EphB2
are upregulated in the front 50
rows of keratinocytes during the
migratory phase with reciprocal
down regulation of E-Cadherin.
Loosening of migrating cells
may provide shuffle room for
lamellipodia and thus cell crawling.
Interestingly, EphB knock-out mice
exhibit increased junctions, reduced
intercellular spaces and hindered
re-epithelialisation. Dr. Nobue Itasaki
(Bristol) also presented work on
cell-cell interactions, specifically
an in vitro 3D system where cancer
cells and non-cancerous epithelial
cells are co-cultured. In the 3D
culture, cancer cells have greater
freedom of movement whereas
epithelial cells form a spherical
morphology (epithelial sphere)
thus providing cancer cells with the
accessibility to the basal surface
of epithelia similarly to the in vivo
condition. Time-lapse analysis of
co-cultures revealed that cancer
cells displayed a strong attraction to
the epithelial spheres, surrounding
and engulfing them. This culture
method is a powerful technique
to assess cancer cell dynamics in
response to the microenvironment.
Rosie Jones (Bristol, PhD student)
then presented data showing that
the stem cell marker and Wnt
pathway regulator LGR5 can be
down-regulated in colorectal cancer
cells by dietary butyrate, and that
this likely involves specific classes
of histone deacteylases. Therefore,
she, proposed a role for epigenetics
and chemo preventive dietary
components in the regulation of
cancer stem cells.

The Keynote speaker, Professor Nicholas la Thangue
(University of Oxford) presentation was titled
“Epigenetics and the cancer cell cycle”.
In the final session the focus
diverted from cancer. Dr Silvia
Muñoz-Descalzo (Bath), used a
multidisciplinary approach including
single cell immunofluorescence
quantifications on embryos
expressing different β-catenin levels
in order to explore how β-catenin
regulates the dynamics between selfrenewal and differentiation through
a network of protein complexes,
involving also Nanog, Oct4 and Tcf3.
Dr. Martin Schepelmann (Cardiff)
elaborated on a knock-out model
for extracellular-calcium sensing
receptor (CaSR) where the receptor
is deleted specifically from vascular
smooth muscle cells (VSMC) and
cardiomyocytes. Cardiac magnetic
resonance imaging, and ex vivo
wire myography showed that blood
vessels from knock-out animals
were less contractile. Thus VSMC
CaSR is a direct modulator of blood
vessel contractility, highlighting
the importance of the CaSR in the
regulation of blood vessel tone and
blood pressure control. Dr. Polina
Yarova, (Cardiff) also presented
work on CaSR, but in the context of
airway hyperresponsiveness (AHR)
and inflammation. It was shown that
certain polycations, such as spermine
and eosinophil cationic protein
may trigger AHR by acting via the
calcium/cation-sensing receptor,
CaSR. Thus, the CaSR pathway may
represent a potential novel treatment
of chronic inflammatory lung
disorders.

how in the mouse model of multiple
sclerosis, glycogen synthase kinase-3
(GSK3) inhibition induces expression
of IL-10 in TH1/TH17 cells. Disease
tolerance has been shown to be IL10 dependent, and the pathogenic
potential of GSK3 inhibitor treated
murine Th1 cells was significantly
reduced. IL-10 promoter analysis
after GSK3 inhibition in Th1 cells
showed a switch to permissive
histone modifications, ie an
increase in H3 acetylation and H3K4
trimethylation, and a decrease
in H3K9 dimethylation and K27
trimethylation. Understanding
the regulatory processes of IL-10
secretion will enable new drug
targets to be identified and allow the
modulation of the immune system
towards a tolerant phenotype in
autoimmune diseases such as MS.
In closing, special thanks were
given to Kate Davies for her help
in organising the meeting. Five
individual prizes were awarded to
postdocs and PhD students due to
the excellent presentations made. A
convivial drinks reception was held
after the meeting, allowing an open
exchange of ideas.
The meeting was organised by Dr.
Karim Malik (Bristol), Dr. Andrew
Chalmers (Bath) and Dr. Rosalind
John (Cardiff).

Finally, Mr. Tien Haeng Sky Ng,
(Bristol, Phd Student) presented his
work showing
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Harwell United Kingdom Clock Club
27th May, 2014, Oxford

T

he Mammalian Genetics Unit,
MRC Harwell hosted the Harwell
UK Clock club meeting. This meeting,
organized by Dr. Patrick Nolan,
provided an opportunity for the
United Kingdom circadian community
to share and discuss their diverse
research interests.
The conference consisted of two
invited international speakers, Prof.
Paul Franken from the University
of Lausanne (Switzerland) and Dr.
Valter Tucci from the Istituto Italiano
di Technologia (Genoa, Italy), as well
as 11 additional speakers, consisting
primarily of students and young
investigators, selected to represent
the wide range of both research
interests and groups of the United
Kingdom circadian field. All of these
speakers presented their diverse work
in front of an encouraging audience
consisting of the 160 circadian
biologists in attendance.
The meeting started with a special
Genetics Society sponsored session
including work encompassing the
genetics underpinnings of sleep and
circadian rhythmicity in Drosophila,
mouse and human. Dr. Qing-Jun
Meng (University of Manchester)
started the session by discussing the
role that the ubiquitin ligase UBE3A
plays in regulating the circadian clock
in both fly and mouse models, thus
furthering the existing literature
showing that ubiquitin ligases play
an important role in regulating the
clearance of key regulators of the

molecular clock. Dr. Michael Parsons
(MRC Harwell) next discussed the role
that a novel circadian transcription
factor plays in regulating the
expression of neuropeptide networks
critical for normal functioning of
the core molecular clock. Dr. Kofan
Chen (University of Cambridge),
presented work on a Drosophila
genetic model of Alzheimer’s disease
showing a weakening of peripheral
clock robustness in the presence
of a strong central molecular
clock, suggesting that a decrease
in key signalling pathways likely
underlies the presence of behavioural
arrhythmia in this model. Dr.
Edgar Buhl (University of Bristol)
used a combined optogenetic and
electrophysiological approaches to
determine specific influences on the
Drosophila clock.
Finally, Dr. Valter Tucci (Genoa, Italy)
gave an invited lecture discussing the
role of epigenetics in the modulation
of sleep. He specifically discussed the
role that genetic imprinting of the
Gnas locus plays in sleep phenotypes,
as well as the converging data from
both human patients and a mouse
genetic model suggest that the
Snord116 gene underlies the REM
sleep deficits seen in Prader-Willi
syndrome.
The afternoon sessions again
represented the wide range
of research within the field of
chronobiology. They ranged from
the presentation of novel technology

for the longitudinal measurement
and analysis of activity in mice
(Dr. Laurence Brown, University
of Oxford), the characterization of
circadian rhythms in developing Sea
Urchin (Dr. Libero Petrone, University
College London) and studies
investigating circadian influences on
sports performance (Ms. Elise FacerChilds, University of Birmingham)
and slow wave oscillations during
sleep (Dr. Alpar Lazar, University of
Surrey).
Other presenters included Dr. Lynsey
Atkinson (University of Kent) who
demonstrated that photoentrainment
relies on the Kcnk9 potassium
channel, Dr. Marco Brancaccio (LMB
Cambridge) who presented a number
of elegant lentivirus based genetic
studies showing the relationship of
glutamate and calcium rhythms in
the SCN in both neurons and glial
cells, and Dr. Xiao Yu (Imperial
College) who found that a local clock
in hypothalamic neurons regulates
the release of the “wakefulness
transmitter” histamine.
Finally, the keynote speaker, Dr. Paul
Franken discussed his impressive
body of work on the role of clock
genes in sleep homeostasis. Using
a wide range of experimental
approaches including gene expression,
quantitative mapping and transgenic
models, he showed that a number of
core clock genes play dual roles in
governing both circadian rhythms and
sleep homeostasis.

Using a wide range of experimental approaches including gene expression, quantitative
mapping and transgenic models, Dr. Paul Franken showed that a number of core clock genes
play dual roles in governing both circadian rhythms and sleep homeostasis.
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Genetic Alliance UK’s annual conference
10th July, 2014, Genetic Alliance UK, London

T

his year Genetic Alliance UK’s
annual conference was held at
the beginning of July at Amnesty
International UK’s headquarters in
Shoreditch, London. Most attendees
came from our patient organisation
membership, and there were also
representatives from non-member
patient organisations, academia,
healthcare and the pharmaceutical
industry in attendance. Genomic
sequencing was the theme of this
year’s conference, and we were very
pleased to invite people working in
this field to give us a greater insight
into this topic.
The day began with Vivienne Parry,
broadcaster and Head of Engagement
at Genomics England, who spoke
about the history of diagnosis and
how much medicine has evolved since
the time of Hippocrates. Next up was
Mark Bale, Deputy Director in the
Health Science & Bioethics Division
at the Department of Health, who told
us about how the NHS is responding
to advances in genomic sequencing
technology and what is likely to
change with regards to genetic testing
in the future.
After a sandwich lunch and
networking session, we all sat down to
hear about the experience of Edward
Sherley-Price and his family. Ed’s
daughter, Alysia, had a previously
undiagnosed genetic condition
that was eventually diagnosed via
the Deciphering Developmental
Disorders (DDD) study. Ed spoke of
the importance of having a diagnosis
and what it meant for his family in
terms of having a focus for research,
finding other families in a similar
situation, the potential for support

Next up was Mark Bale, Deputy Director in
the Health Science & Bioethics Division at
the Department of Health, who told us about
how the NHS is responding to advances in
genomic sequencing technology and what
is likely to change with regards to genetic
testing in the future.

groups for diagnosed conditions and
an indication of the future for Alysia.
Ed’s story put the content of the
previous talks into context, which
many people the room could strongly
relate to.
With genomic medicine already here
and initiatives such as the 100,000
Genomes Project already taking off
we then took the opportunity to ask
our members about their thoughts
on genomic sequencing and its
related ethical issues. Our afternoon
interactive session was facilitated by
Saskia Sanderson who works in the
Department of Genetics and Genomic
Sciences at Mount Sinai School of
Medicine.

data being stored for future use in
research. This is the first time we have
hosted an interactive session at our
annual conference we have received
unanimous positive feedback attendees loved the chance to interact
with others and further explore
some of the issues that had been
highlighted in the morning’s talks.
We’re already excited about next
year’s conference and will be speaking
with our membership to ensure that
the chosen theme will be informative,
engaging and insightful.

We asked attendees a variety of
questions relating to whole genome
sequencing including whether
they’d be willing to have their own
genome sequenced, their child’s
or that of an unborn baby. We also
explored whether people would
want to know about any incidental
findings that could arise as a result
of whole genome sequencing or
what they thought about their
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Genome Science 2014: Biology,
Technology & Bioinformatics
1st -3rd September, 2014, University of Oxford
and ‘Plant Genomics’ took centre
stage. The business part of the day
ended on a high note with the second
keynote address, this time from
Professor George Weinstock of the
Jackson Laboratory, who gave an
engaging talk on ‘Genetic studies of
the human microbiome and disease’.
After this, delegates enjoyed a drinks
reception and gala dinner at Lady
Margaret Hall.
Day three of the conference opened
with a lively Sponsors Session, which
was followed by parallel sessions on
‘Clinical Genomics’ and ‘Microbial
Genomics’.

F

ollowing the success of the last
four years’ UK Genome Science
meetings, the newly-named Genome
Science: Biology, Technology &
Bioinformatics 2014 meeting brought
together genome scientists and
technologists to discuss all aspects of
genome analysis.
Hosted by CGAT (Computational
Genomics Analysis and Training;
www.cgat.org) at the University of
Oxford’s Department of Zoology,
this three-day conference covered
a broad range of topics including
recent technological developments,
the technical challenges faced by
those who generate genomic data,
and the challenges faced by biologists
and bioinformaticians tasked with
unravelling the biological meaning
behind these huge datasets.
The conference opened on 1
September with a keynote address

by Professor Jackie Hunter, Chief
Executive of the BBSRC. Jackie gave
a thought-provoking talk entitled
‘From genome to phenome—the
promise of big data’.
The keynote address was followed
by two parallel sessions covering
‘Emerging Technologies’ and
‘Genome Evolution’. The day
concluded with a drinks reception at
the Department of Zoology, at which
delegates were able to enjoy a glass
of wine while browsing the many
posters displayed in Poster Session 1.
The morning of day two comprised
parallel sessions on ‘Big Data
Analysis’ and ‘Environmental
Genomics’, as well as a session
covering proffered abstracts. Over
lunch, delegates could again browse
the posters on show in Poster Session
2, while, in the afternoon, sessions
on ‘Bioinformatics Infrastructure’
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Genome Science 2014 proved highly
successful. 270 delegates were
registered—the largest number for
this conference to date; abstract
submissions for both talks and
posters were numerous and of
high quality; and competition for
sponsor stands was fierce. Much
positive feedback was received,
both on the session content, and the
organisation, of the conference.
The Organising Committee would
like to thank all of the conference’s
many sponsors (including the
Genetics Society) for their generous
support, without which this event
would not have been possible. We
now look forward to the Genome
Science 2015 conference, which
will be held at the University of
Birmingham, dates to be confirmed.
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Of Dogs and Devils
Dr Kat Arney . Science Information Manager at Cancer Research UK

The winner of this year’s Genetics Society Balfour prize lecture, awarded to an exceptional
young scientist, is Dr Elizabeth Murchison from Cambridge University. Her research focuses on
transmissible cancers – extremely rare tumours that can be passed between individuals by the
transfer of living cancer cells. Naked Genetics podcaster Kat Arney spoke to her at the recent
Autumn meeting to find out more about these unusual diseases.

W

e normally think of cancer as
a disease that arises when a
cell in our body acquires mutations
that cause it to grow into a tumour,
and sometimes that can spread
inside the body. And we also think
that cancer doesn’t survive beyond
the body of its host. But we know
of two cancers – in Tasmanian
devils and dogs – where they have
acquired adaptations enabling them
to survive beyond the deaths of the
original dog and devil that first gave
rise to them and spread through the
population as a transmissible cancer.
Tasmanian devils are currently
threatened with extinction due to
the emergence of a transmissible
cancer known as devil facial tumour
disease (DFTD). The cancer was
first observed in 1996, and since
then it has spread rapidly through
Tasmania. It’s now affecting more
than 60% of the devils’ habitat,
causing massive population declines
in the most severely affected areas.
In fact the disease is threatening
to cause extinction of the species
within only 20 to 30 years.
We know that it’s a highly virulent
disease, spread by biting between
devils. Devils get tumours on the
face or inside their mouth, and
when they bite another devil they
physically implant the living cancer

cells. Somehow these cells are able to
escape the immune system and grow
into a new tumour in that next devil,
causing death within a few months
of the appearance of symptoms.
Originally it was thought the disease
was spread by a virus, similar to
oncogenic viruses such as HPV
which causes cervical and other
cancers. We now know that this is
not the case thanks to key genetic
experiments. Normally if a cancer
arises from a cell in the body, it
retains most of the genetic variants
within that person’s normal DNA.

But we found that the patterns that
you see in the DNA of the devil
cancer are all very similar to other
devil cancers, and very different to
the host. So it’s really clear from the
genetics that it arose a long time ago
in one devil and spread through the
population.
In terms of saving the devils, there’s
a lot of effort going into captive
breeding programmes in case the
disease does cause extinction in
the wild. Of course we have a lot of
hope that there will be eventually a
vaccine or cure, or perhaps the devils
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themselves might acquire some
resistance to it. But unfortunately
at the moment we still haven’t got
any of these things, although it’s
something that we’re working on.
Similar to the devils, the dog cancer
(canine transmissible venereal
tumour, CTVT) is also spread by
transfer of living cancer cells
between dogs, but this cancer is
sexually transmitted. The tumours
normally appear in the genitalia, and
when the dogs mate with each other
the cancer cells get passed on.
Today, this dog cancer is found
almost everywhere around the
world. The main places where it’s
absent are places where you don’t
find free roaming dogs, which
mate randomly and seem to be the
reservoir for the disease. This is why
we don’t see CTVT normally in the
UK, although there are a few cases
reported in dogs that have come in to
the country from abroad.
The fact that CTVT is found all
over the world suggests it must be
very old to have spread so widely.
So we were interested to try and
use genetics to figure out how old it
might be. We sequenced the entire
genome of the dog cancer and then
looked at a specific type of mutation
which is known to be acquired at
a consistent rate throughout the
lifetime of a cancer. By doing this we
discovered that this tumour probably
first appeared in a dog that lived
about 11,000 years ago. And rather
than dying when that dog died, its
cancer is still alive today having
spread through the population by
the transfer of cancer cells.
We don’t know exactly where
that original dog lived - it could
have been anywhere. However we
know from genetic studies that it
probably only spread around the

The genome of the dog that first gave
rise to CTVT is actually still alive in the
tumours affecting dogs today, even though
that dog itself died 11,000 years ago. So
we’ve been able to piece together what
that original dog might have been like by
looking at the DNA of its cancer.
globe about 500 years ago, so it was
probably confined to the area where
the original dog lived for most of
its history. And then about 500
years ago it seems to have escaped
from there and spread widely. This
timepoint is interesting, because
that’s around the time of the age of
exploration, when seafarers were
exploring the world. It’s interesting
to speculate that perhaps some
people went to this place where
CTVT first arose, picked up a dog
from there took it with them - and
the rest is genetic history.
The genome of the dog that first
gave rise to CTVT is actually still
alive in the tumours affecting dogs
today, even though that dog itself
died 11,000 years ago. So we’ve been
able to piece together what that
original dog might have been like by
looking at the DNA of its cancer. It
was probably most closely related
to a group of dogs known as the
ancient breeds, including east Asian
breeds like Akitas, African dogs such
as the Basenji, and northern breeds
like the Alaskan Malamute and
Husky.
In addition to that we were able to
look at specific genetic regions that
are associated with certain traits
in dogs. We were able to determine
that the founder dog probably had
an agouti coat, which is a browny
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greyish colour. It probably had
pointy ears and a straight or wavy
coat. We were even able to look at
some of its potential behavioural
characteristics – for instance it
doesn’t seem to have had a higher
risk of obsessive-compulsive
disorder.
More generally speaking, cancer
itself is obviously quite common in
humans and in other animals, so
it’s interesting that transmissible
cancers are so rare. That suggests
that the process of going from
being a cancer in one host to being
a transmissible tumour spreading
through the population is very
unlikely to occur.
It’s also interesting to speculate
that because we know of two
transmissible cancers in nature
today, it’s highly likely that
transmissible cancers have occurred
several times in evolutionary
history. These diseases may have
even contributed to the extinction of
species in the past, although that’s
going to be very difficult to prove.

Listen to the full interview with
Elizabeth Murchison, along
with other scientists who spoke
at the Autumn meeting, in the
December and January editions
of the Naked Genetics podcast:
nakedscientists.com/genetics

The Naked
Genetics
Podcasts

Download, or subscribe for FREE, at www.thenakedscientists.com/genetics.
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How scared are you of living?
Eliza Wolfson . The University of Edinburgh

T

he year is 2021 and a brief and
understated article with a long,
confusing title is published in a
leading scientific journal. The press
release makes a bit more sense; it
is clear between the conservative
language and hedged assertions that
the authors of this paper have made
an exciting discovery. That day, the
newspapers are full of stories about
a ‘wonder drug’ that will stop people
dying of the big 3: cancer, diabetes
and heart disease. The clinical trials
are so promising that ‘LXirTM’ is
registered for use within the year. A
true success story for the scientific
community! Perhaps those people
in white coats aren’t so bad after
all. Here, have some LXir with your
morning fry-up… Sounds pretty good
doesn’t it? Most people don’t want
to die of cancer, diabetes or heart
disease. Most people know someone
who already has, and has seen them
suffer, in these silent epidemics.
Our taxes are channeled into
biomedical research with the hope
that in the not too distant future
someone will discover something
like LXir. I said that LXir could
stop you from dying from the big 3.
However, no one said it could cure
you. No one said anything about
your quality of life. Let’s say it didn’t
stop you from being ill. Would you
still take LXir if it merely halted the
progress of a disease that already
causes you suffering and pain? Of
course there is no right answer, and
everybody has different reasons for
the decision they would make. For
instance, could our society even
afford to look after that many ill or
unproductive people? At a personal

We jump at new chemotherapies for cancer, asking the NHS for
six months longer. But perhaps there’s a danger in that.
level, our decision may relate more to
the collective fear we have of death.
If we could just invent something
that would cure this or prevent that,
we wouldn’t have to die yet… Why is
it taking them so long?! For better or
for worse, medical advances following
scientific discovery now allow us the
luxury of choice. For example, in
the past if someone fell into a deep
coma, they would eventually stop
breathing and die. Now we have the
technology to keep them alive until
they recover. We can let them exist in
this state indefinitely, or not, at the
touch of a button. They just look like
they’re sleeping, and maybe if you
wait long enough, they’ll wake up.
If it were your loved one lying there,
how would you know they weren’t
going to wake up? Perhaps you are
just looking at their physical shell
like the doctor says, but are you really
ready to let them go? We can be so
scared of death that we’ll make any
choice that allows another chance at
living, without necessarily thinking
it through. Once the decision is made
though, there’s no going back.
If your loved one was in a coma
and you decide to turn off that
lifesupport machine, you can’t just
turn it back on again. The decision
can also set up a chain of events that
could lead to recovery, or to years
of suffering. Say you decide not to
turn off the machine. You have given
your loved one another chance to
live. If they don’t wake up, we have
no scientific evidence of whether
they are suffering or not. If they do
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wake up, how do you know this will
be any better? Maybe your loved
one will have to choose between
intensive long-term treatment and
a life of unbearable suffering. Yet
because you made the initial choice,
you effectively made this choice too.
What makes these decisions even
more difficult is that we can’t know
in advance which chain of events
we are setting in motion. We haven’t
mastered the science sufficiently to
know enough about recovery odds.
An informed prognosis for coma
recovery is generally guesswork,
based on patient test results and
clinical expertise. This is because
it is not possible to predict all the
consequences of these decisions, as
science and medicine are empirical.
While we can be informed by
the present situation and past
experience, we can only really know
what works by trying it out.
For the most part though, science
shares its discoveries with us and
we choose to welcome them. We try
that new fad diet and exercise regime
to improve our blood sugar levels.
We wait as patiently as possible
for a suitable heart, hoping for a
new lease of life. We jump at new
chemotherapies for cancer, asking
the NHS for six months longer. But
perhaps there’s a danger in that. In
spite of our fear of death, there are
big differences between living and
existing, the dying and the dead. New
advances in science and medicine
simply give us more of a choice.
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The Edinburgh Alliance for
Complex Trait Genetics (E-ACTG)
Dr Josephine Pemberton and Prof Chris Haley . The University of Edinburgh

T

he E-ACTG brings together over
200 researchers in the Edinburgh
area who have similar objectives
and use common analytical tools
but investigate different traits in
different organisms. Expertise
and interests range from animal
breeders studying production
traits, to evolutionary biologists
studying fitness in wild organisms,
to medical geneticists studying
our own species. These different
disciplines are physically scattered
across the university and associated
institutions, and prior to the Alliance
were sometimes unaware of each
other’s existence. Started in April
2012, the Alliance was recently
awarded Special Interest Group
status by the Genetics Society.
Researchers at all career stages meet
for half a day 2-3 times a year to
discuss the full range of quantitative
genetics. Although always an open
meeting, as the Alliance has grown
we have invited external speakers
and attendees.
With the advent of GS funding our
meetings are now advertised on
several list servers. Here we report

on the seventh meeting (the first
supported by the GS) which was held
at the Royal Society of Edinburgh on
Friday 31st of October, 2014; by recent
standards this was a somewhat
human-orientated meeting.
The first speaker was Gail Davies
from the Centre for Cognitive
Ageing and Cognitive Epidemiology,
University of Edinburgh, speaking
on ‘General cognitive function:
a meta-analysis of genome-wide
association studies in the CHARGE
Consortium (N=53,949)’. General
cognitive function is a moderately
heritable measure of a person’s
thinking ability and the aim here
was to identify genomic regions
underpinning it. The study involved
31 cohorts of people of European
ancestry living in 13 countries
on 3 continents studied by 129
researchers. Significant effects were
noted in three genomic regions,
with gene-based analysis suggesting
an additional region. Despite the
scale of this study, Gail’s take-home
message was that sample size is still
limiting, a sobering message for
some of us!

Next up, Doug Speed from University
College London spoke on ‘Gene
based association testing and other
fun things to do with heritability
analysis’. This was a romp through
various approaches to analysing
quantitative variation using high
density SNP data, with particular
reference to implementation in
Doug’s software LDAK (see http://
dougspeed.com/). In a talk covering
many topics, Doug made a strong
case for the merits of chromosome
partitioning as a first pass analysis
to determine where quantitative
genetic variation for a trait might
lie, of gene-based association testing
and of MultiBLUP, allowing accurate
trait prediction even when fitting
multiple random effects.
The third speaker was Eileen Wall
from SRUC Edinburgh speaking on
‘Genetic improvement options for
reducing greenhouse gas emissions
from ruminant production systems.’
Eileen introduced us to the fact
that ruminants (cows, sheep and
goats) generate methane, a powerful
greenhouse gas, in the rumen,
which is then emitted from the front

The first speaker was Gail Davies from the Centre for Cognitive Ageing and
Cognitive Epidemiology, University of Edinburgh, speaking on ‘General
cognitive function: a meta-analysis of genome-wide association studies in the
CHARGE Consortium (N=53,949)’.
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Peter Joshi from the Centre for Population Health Sciences, University of
Edinburgh, spoke on ‘Inbreeding depression for complex traits in humans’
reporting results from an enormous human consortium called ROHgen where
ROH stands for runs of homozygosity, detected using SNP data.

and not the back end. As methane
is produced as a by-product of
digesting food, there is a strong
correlation between emissions and
productivity. Reducing methane
emission is a current focus of
livestock research around the world,
with genetic improvement one
of the approaches being studied.
Eileen quoted work from her team
and research by AgResearch in New
Zealand which has demonstrated
that methane production is
heritable in ruminants.
Santosh Atanur from the Institute
of Genetics and Molecular Medicine
(Edinburgh) gave the final talk
before tea, entitled ‘Genome
sequencing reveals loci under
artificial selection in laboratory
rats’. Santosh reported an analysis
of whole genome sequences of 28
inbred rat strains, in particular
multiple strains which are models
for hypertension and diabetes, and
their control strains. In total this
project recorded 9.6 M SNPs, 3.5 M
indels and 37.5K structural variants.
The data were used to identify
regions that had experienced
selective sweeps during the
development of each rat line and
were thus potentially associated
with the selected conditions. Those
wishing to read more should go to
Atanur et al (2013) Cell 154:691–703.
After the break Jacob Moorad
from the Institute of Evolutionary
Biology (Edinburgh) asked

why women live beyond their
reproductive lifespans, listing three
hypotheses that might explain this
curious fact of human evolution.
Jacob has been investigating these
possible routes using historical
data from the 19th Century Mormon
population of Utah and reported
extremely preliminary results from
his application of animal models to
this data set: so far, there is little
evidence for an intergenerational
genetic effects model.
Next Heather Cordell from the
Institute of Genetic Medicine,
Newcastle University spoke on
‘Comparison of family-based
association test in complex
genetic diseases: Application to a
Brazilian family study of visceral
leishmaniasis’. Heather made the
case that whereas many GWA
studies of unrelated individuals
had made considerable progress
in identifying genes underlying
traits, there were still good reasons
for using family data where it
was available. However, analysis
ignoring pedigree structure can
result in false positive findings.
A number of approaches have
been described to account for
such population structure, but
which is best? Heather described
a comparison of 12 different
approaches. Anyone wishing to see
the full results should go to EuAhsunthornwttan et al (2014) PLoS
Genetics 10 e1004445.
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Finally Peter Joshi from the
Centre for Population Health
Sciences, University of Edinburgh,
spoke on ‘Inbreeding depression
for complex traits in humans’
reporting results from an enormous
human consortium called ROHgen
where ROH stands for runs of
homozygosity, detected using SNP
data. In this study 102 cohorts
drawn from four continents and
containing 350,000 subjects were
studied for inbreeding effects on
16 traits. Runs of homozygosity
are defined by length and the total
length of genome in ROH is a metric
of individual inbreeding. Peter
showed some extremely convincing
evidence of inbreeding depression
for measures of body size and
educational attainment.
The afternoon ended with drinks,
nibbles and intensive discussion of
the papers that had been presented.
The final parties emerged onto
George Street at around 7pm and
carried on at local hostelries.
Anyone reading this who would
like to be put on the mailing list
for future events should email
j.pemberton@ed.ac.uk or
chris.haley@roslin.ed.ac.uk.
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What cost mitochondria?
Maintenance and evolution of mtDNA
Compiled and edited by Duur Aanen, Johannes Spelbrink and Madeleine Beekman

M

itochondria are energyproducing endosymbiont-derived
organelles of eukaryotic cells with a
genome (mtDNA) separate from the
nuclear genome. The peculiar biology
of mtDNA can have detrimental
consequences for organismal health
and lifespan, as selection within the
cell may favour mtDNA variants with
a deleterious effect on cell fitness,
and maternal transmission removes
the opportunity for recombination
among mtDNA from different
individuals, reducing the scope for
repair. While an understanding of the
clinical aspects of ageing and diseases
linked to mitochondria requires an
intimate knowledge of the molecular
processes that occur within cells,
the appreciation of the causes of
such processes should be found in
evolutionary biology.
This special issue brings together
researchers from diverse fields which so far have largely operated
separately - allowing us to answer
not only how mitochondria are costly
but also why we expect them to be.
Combining evolutionary biology
and medical science should lead to
better predictions regarding the role
mitochondria play in certain diseases
and ageing.
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Control of mitochondrial integrity in ageing and disease Radek Szklarczyk,
Marco Nooteboom and Heinz D Osiewacz
Mitonuclear interactions: evolutionary consequences over multiple biological
scales Jonci N Wolff, Emmanuel D Ladoukakis, José A Enríquez and Damian K
Dowling
The road to rack and ruin: selecting deleterious mitochondrial DNA variants
Ian J Holt, Dave Speijer and Thomas BL Kirkwood
Quality matters: how does mitochondrial network dynamics and quality
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Does autophagy mediate age-dependent effect of dietary restriction responses
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VIth International
Mycobacterium bovis Conference
16th – 19th June, 2014, Cardiff
Smaragda Tsairidou . University of Edinburgh

T

his June, I participated
in the VIth International
Mycobacterium bovis Conference in
Wales. The four-day event took place
at the City Hall of Cardiff, hosting
more than 500 delegates and with
many notable invited speakers from
outstanding universities all over the
world.

Bovine Tuberculosis (bTB) is
caused by Mycobacterium bovis, an
intracellular pathogen spread mainly
through aerosol droplets that attacks
the macrophages causing a chronic
infection. BTB is a zoonotic disease
increasingly constituting a public
health concern as humans can also
be infected through consumption of
unpasteurised milk from infected
animals. It is a disease of significant
economic importance, being one of
the most persistent animal health
problems currently in the UK, and
with bTB control remaining a major
challenge despite the on-going
eradication programmes.
This conference addressed a wide
range of topics associated with
bTB control, linking bovine with
human tuberculosis and setting the
contrast between the increasing
bTB prevalence in the UK and the
successful control achieved in other
countries such as Australia and New
Zealand. With disease control policies
undergoing a major scrutiny, one
of the aims of the conference was
to outline new directions for policy
formulation and further research

needed in order to develop practical
programmes that will allow for
delivery of successful bTB control
in the countries where bTB is still
prevalent. The conference focused
on the diagnosis, epidemiology,
surveillance and bTB control, as
well as the policies, social impacts
and economics of the disease, while
the subjects of vaccinations and
wildlife control were also covered.
Further, the conference programme
encompassed a “new methods and
innovation” session promoting
new ideas and the development of
alternative approaches.
Control of bTB in the UK cattle
industry has traditionally relied on
diagnosis through the tuberculin
skin test and abattoir carcass
inspections. However, limitations
in the sensitivity of these methods,
along with our incomplete
understanding of bTB transmission,
prevent successful eradication and,
thus, it is becoming increasingly
clear that complementary strategies
will be needed to control bTB.
Mycobacterium tuberculosis
infection is a complex trait with
several environmental factors having
an impact on disease severity and
spread. Moreover, recent studies on
host genetic variation, including
genome wide association analyses,
have demonstrated the presence
of a heritable genetic background
underlying bTB resistance. Using
the new tools available and the

technology of genetic markers
(marker assisted selection, MAS),
prediction and selection of animals
genetically predisposed to be more
resistant to TB is feasible. The
analysis I presented as part of my
PhD project aimed to take the first
steps in investigating the presence of
genetic loci that display non-additive
genetic variation and have an effect
on bTB resistance, understanding the
mechanisms through which such loci
lead to differences between animals
and comparing findings with results
from standard genome scans.
Communicating our science and
exposing new audiences to the
principles of genetics research
is of crucial importance. This is
because disseminating findings
and explaining the potential of the
genetics-based approach to other
scientific communities increases
awareness of the potential for
applying genomic selection for
disease resistance. Therefore, I am
grateful to the Genetics Society for
proving me funding to attend this
international conference and present
the results of my study. Finally, a big
thank you also goes to my primary
supervisor, Professor Stephen Bishop,
Chair of Animal Disease Genetics,
at the Roslin Institute, Edinburgh,
for supervising and supporting this
project with his invaluable help and
advice.
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Evolution Meeting 2014
20th – 24th June, 2014, Raleigh, NC, USA
Antonia Ford . University College London, UK

T

he Evolution conference (a joint
conference of the American
Society of Naturalists, the Society for
Systematic Biologists, and the Society
for the Study of Evolution) is one of
the major international conferences in
the field of evolutionary biology, and
the 2014 conference, held in Raleigh,
NC, USA, was attended by ~2000
participants.
In addition to the main conference,
I attended a two-day symposium
and software school on Methods
in Genomics immediately prior to
the conference. The symposium
provided an introduction to several
new phylogenetic software programs,
in-depth tutorials on their usage,
and the chance to discuss software
directly with the developers, as well
as extensive discussions among the
entire group regarding novel ways
to analyse large and/or fragmentary
datasets.
The conference opened with the
Stephen Jay Gould Lecture, which is
awarded annually by the Society for
the Study of Evolution in recognition
of sustained and exemplary efforts
to advance public understanding
of evolutionary science. The 2014
winner was Professor Steve Jones
of University College London, who
gave a fascinating talk on ‘Snails
in Art and the Art of Snails: An
Evolutionist’s Journey Through
Science and the Arts’. There were
also keynote lectures every evening
of the conference from each of the
organising societies’ Presidents.

It was certainly useful to talk to other researchers
using such techniques and employing similar analysis
as I have done during my doctoral research, as well
as meeting others working in the same field and on
similar topics.
In particular, the address from the
SSB President Professor Lacey
Knowles (University of Michigan),
entitled ‘Phylogenomics and NextGeneration Inferences: the Future of
Phylogenetics in an Era of Big Data’
provided a note of caution for those of
us utilising NGS data in our research.
The four days of the main conference
included ~15 parallel sessions of
oral presentations, with varied
topics including Coevolution, Sexual
selection, Adaptation, Speciation,
Behaviour, Phylogeography,
Phylogenetic Methods, and many
others. Poster sessions in the evening
further promoted discussion and
interaction among the attendees. An
overarching theme in the discussions
at sessions that I attended was the
use of large sequencing datasets
(often with a particular focus on
NGS and reduced representation
methodologies, such as RAD-Seq)
and the necessary caveats that must
be considered in the analysis and
interpretation of such data. It was
certainly useful to talk to other
researchers using such techniques
and employing similar analysis
as I have done during my doctoral
research, as well as meeting others

32 . GENETICS SOCIETY NEWS . ISSUE 72

working in the same field and on
similar topics.
I gave an oral presentation on the first
day of the conference in the SSB Ernst
Mayr symposium. The presentation
considered diversification of East
African soda lake cichlid fishes
Alcolapia, using genomic (RADSeq), morphological (geometric
morphometric) and ecological (stable
isotope analysis) datasets. It was
a fantastic opportunity to present
my research to an international
audience, with useful feedback from
the wider scientific community, and
engage in discussion of results and
interpretation of project findings.
The entire trip, encompassing
both the software school and main
conference, was a great experience
and offered the chance to meet
other researchers, as well as to
discuss my own and other’s research
in a stimulating and inspiring
environment. I am grateful for the
Genetics Society travel grant that
allowed me to attend the Evolution
conference this year.
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Josianne Lachapelle . University of Edinburgh

T

he Evolution Conference is a joint
meeting of the Society for the
Study of Evolution (SSE), the Society
of Systematic Biologists (SSB), and
the American Society of Naturalists
(ASN). It is one of the largest
international scientific meetings
in evolutionary biology. This year’s
meeting had close to 2,000 attendees,
with 1,200 talks and 450 posters.
There were many quality and
stimulating talks given at this
meeting. Looking back, a few stand
out for me. The ASN Vice Presidential
Symposium on ‘Modern approaches
to local adaptation’ is without a doubt
one of them. The symposium aimed
to demonstrate the contribution
of theory, statistical genetics, and
field and laboratory experiments
to the study of local adaptation. In
particular, Graham Coop reported
on theoretical predictions for the
role of migrants, standing genetic
variation, and mutation to adaptation
to a patch that is separated from
the current patch by a zone of low
fitness. Jill Anderson reported on
the study of local adaptation along
environmental gradients using
common garden experiments with
plants living at different altitudes in
the Rocky Mountains. Finally, Rees
Kassen reported on the contribution
of microbial experimental evolution

to the study of the genetics of
local adaptation, highlighting
the contribution of synonymous
mutations to adaptation.
There were also a number of
contributed talks on the subject of the
evolution of multicellularity. William
Ratcliffe and Maria Rebolleda-Gomez
from Michael Travisano’s group both
reported on the ‘snow flake yeast’,
i.e. the evolution of multicellular
yeast using settling as a selection
pressure. W. Ratcliff talked about
the geometry and the propagation
of the clusters, as well as about how
the unicellular genetic bottleneck
limits the potential for genetic conflict
inside clusters. M. Rebolleda-Gomez
talked about the large amount
of diversity in size of propagules
and life history traits among lines
that have evolved multicellularity.
Santosh Sathe from Pierre Durand’s
group, as well as Bradley Olsen
and his student Tara N. Marriage,
reported on the use of predators
to induce intra- and interspecific
group formation in Chlamydomonas,
and on how the transfer of a
transcription factor from Gonium into
Chlamydomonas generates clustering
in Chlamydomonas.
Finally, Carlos Andres Botero, an
invited speaker in the SSE symposium
‘Seeing the forest for the trees:

the contributions of synthesis
to evolutionary science’ gave a
stimulating talk on his theoretical
study of predicting future responses
to environmental change. He showed
that different combinations of the
degree of predictability and the
timescale of environmental change
lead to different types of responses
(e.g. reversible or irreversible
plasticity, adaptive tracking, or bet
hedging). Moving from one region of
this 2 dimensional space to another
requires different kinds of responses,
and most often leads to the extinction
of the population.
Attending this meeting gave me the
opportunity to network with many
other students and researchers, get
exposed to a vast array of research
topics in evolutionary biology, and
share my work. The talk I gave was
on the contribution of sex and of
acclimation to adaptation to novel
ecological conditions. Adaptation in
this system appears to be conditional:
genetic changes are responsible
for adaptation, provided they
are expressed in the appropriate
environment of acclimation.
I am grateful for the financial support
provided by the Genetics Society as it
made it possible for me to attend this
stimulating meeting.

There were many quality and stimulating talks given at this meeting. Looking
back, a few stand out for me. The ASN Vice Presidential Symposium on ‘Modern
approaches to local adaptation’ is without a doubt one of them. The symposium
aimed to demonstrate the contribution of theory, statistical genetics, and field and
laboratory experiments to the study of local adaptation.
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The Society for Research in Biological
Rhythms 2014 Meeting
14th – 15th June, 2014. Big Sky, Montana USA
Marie Nugent . University of Leicester

he Society for Research in
Biological Rhythms (SRBR) held
its 14th biennial meeting in Big Sky,
Montana near Yellowstone National
Park.

T

It was great to have the opportunity
to put faces to the names of the many
authors of papers I’ve read over my
PhD so far and see them talk about
their research.

The resort was located at the summit
of Lone Mountain, which registrants
had the pleasure of walking up to
every morning. To say this was an
unusual choice of location is an
understatement, particularly as the
previous four meetings had been held
in sunny Sandestin, Florida but I
personally was thrilled to be in such
beautiful surroundings for my first
SRBR meeting. This meeting was
the first international meeting on
biological rhythms that I could attend
and present my PhD work on a poster.

The meeting took place over four days
from 15th to 18th June. The mornings
started off with three parallel
symposia from 8.15am followed by
slide sessions until lunchtime. The
afternoon was left free in order
give us the chance to take in our
surroundings and explore the many
activities on offer at the resort. The
first afternoon we were there we took
the scenic lift up Lone Mountain
then trekked back down towards
the resort which was a perfect way
to get a good view of the amazing

34 . GENETICS SOCIETY NEWS . ISSUE 72

mountain ranges in the distance. The
afternoon sessions then kicked off
at 4.15pm with again three parallel
symposia and the poster sessions in
the evening. One of the things that
struck me at this meeting was just
how many different areas of research
are being conducted within the area
of biological rhythms. There were
symposia on such a wide range of
topics it was impressive and there was
certainly something for everybody.
Topics including how the clock is in
involved in cell cycle, metabolism,
sleep, immune function, entrainment,
neuroscience and all were using a
variety of model organisms. I must
mention that there was even a talk
on looking at the circadian clock
in sheep with Huntington’s disease
given by Jenny Morton, University of
Cambridge. In particular I attended
the Neural Circuits symposia as my
PhD involves conducting whole cell
patch clamp on Drosophila CNS clock
cell neurons. They were incredibly
helpful in giving me a broader sense
of my project’s context as well as
highlighting common factors that I
can now use for my own work.
The meeting ended with a drinks
reception and entertainment
graciously given by the SRBR
President Carl Johnson. Overall I was
very grateful to be given the Junior
Travel Grant award from the Genetics
Society in order to have this fantastic
experience.
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The 10th International Conference and
Workshop on Lobster Biology
18th – 23th May, 2014. Cancun, Mexico
Adam Bates . University of Exeter

T

he 10th International Conference
and Workshop on Lobster Biology
(ICWL) was held this May in enviable
location of Cancun, Mexico. The
conference is held once every 3-4 years
and, now, in its 37th year attracts a
dedicated team of lobster scientists,
fishery managers and commercial
interests from around the globe.
This year’s conference theme was
“Lobsters in a changing climate”
but also featured a session devoted
to lobster genetics. This particularly
sparked my interest since part
of my own research is aimed at
comparing the transcriptomes of
juvenile European Lobsters (Homarus
gammarus), and I presented my
first conference poster (entitled
“Stock-lobsters: Improving Homarus
gammarus through transcriptome
analysis”). At this early point in my
studies it was an aims-and-methods
presentation, but gave me a great
opportunity to discuss how to
handle these mysterious and often
demanding organisms.
With modern sequencing techniques
being deployed across biological
research, lobsters are no exception
and it appears these methods may
finally provide answers to the many
questions that have stumped us for
so long. Two presentations from
Cecilia Villacorta-Rath (University
of Tasmania) and Laura Benestan
(Université LAVAL) both used SNP
data from RAD-seq analysis to
revealed population structures of
lobster species. Key to their findings

were the improved resolution that
SNP loci can generate which revealed
that intricate sub-populations do form
based on dispersal and recruitment
of juveniles to different areas as a
result of prevailing currents. When
considering the management of these
fisheries this kind of information is
invaluable and ties in well with other
modelling research (also presented)
on predicted dispersion patterns and
the influence of fluctuating climate
conditions.
Another exciting study was presented
by Prof Win Watson (University of
New Hampshire) on his work with
cryptochrome (CRY) detection in
the nervous system of Homarus
americanus. First using RNA-seq
they discovered and identified the
expressed CRY genes and then
developed antibody probes to
visualise its distribution within an
intact lobster ganglion.
Elsewhere, several studies presented
data using tried-and-tested

microsatellite techniques; Tonja
Sørdalen (University of Agder)
showed, for the first time, evidence
of multiple-paternity broods within
H.gammarus from Norway. Her
findings may have implications for
male fitness and sex-ratios within
marine protected areas and exploited
populations, and certainly sets a
precedent for future monitoring.
Similarly, the first hybrid brood
of H.gammarus-americanus was
identified by Dr Knut Jørstad (IMR,
Bergen) following the suspected
release of a female H.americanus into
Norwegian waters. Whilst a novelty
for now, the potential for further
release and/or escape and subsequent
interbreeding of imported American
lobster is a growing threat with rising
demands for affordable lobster meat,
and represents yet another pressure
facing our European populations.
Finally, two contrasting studies
from Prof Paulo Prodöhl (Queens
University Belfast) and my
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16th international conference on
the cell and molecular biology of
Chlamydomonas
8th – 13th June, 2014. Monterey, California
colleague Charlie Ellis (University
of Exeter) both presented work
using microsatellite profiling of
H.gammarus from Northern Ireland
and a larger study across Europe,
respectively. Whilst the former
demonstrated small scale population
structure in Northern Ireland,
Charlie’s study indicates an absence
of complex population structure, and
whilst these studies are not mutually
exclusive they do seem contradictory.
In light of the two RAD-seq
presentations these latter studies
perhaps add further support for the
application of massively-parallel
sequencing to non-model organisms.
Where the genetic resources are
limited the time and resources
required to develop reliable markers
and probes may surpass the everdecreasing cost of a full-sequence
analysis. It certainly offers us the
tantalising opportunity to exploit
state-of-the-art techniques with the
promise of much greater resolution
and the potential for discovering
numerous novel loci.
Simply engaging with the wider
research community is such a boost
to a first year PhD student; it has
put my work in perspective, shown
me avenues which I have yet to
consider, and allowed me to meet
fellow researchers (and hopefully
collaborators) from around the
world. I would highly recommend to
any new PhD students to attend a
“big” conference early on; it’s a little
intimidating but it certainly worth
the effort.

Ginnie Trinh Nguyen . Cambridge University

G

reen algae Chlamydomonas
has long recognised for their
potential as a platform not only for
biological sciences in photosynthetic
plants but also for production of
biofuels and high-valued products
for food, neutraceuticals, and other
applications. My current research
interest focuses on exploring the
potential of Chlamydomonas for basic
sciences and biotechnology. I am
particularly interested in developing
a wide range of molecular tools and
techniques which also provide the
strong foundation for algal synthetic
biology. Hence, I have attended
the 16th international conference
on the cell and molecular biology
of Chlamydomonas in Monterey,
California where I have connected
with many graduates, post-docs, and
principle investigators in gaining my
knowledge about both algal basic and
applied sciences.
The conference was divided into
several sections focusing on
understanding its lipid metabolism
for biofuel purposes using both
conventional approaches like random
mutagenesis and next-generation

approaches like proteomics or
transcriptomics in order to exploit
how the organism is able to produce
lipid without affecting its life cycles.
Highlighted talks were related to
the adaptation of this unicellular
organisms in response to predation,
giving the first evidence to connect
the beneficial advantages of evolving
to be multicellular and sexual
eukaryotes like higher plants or
animals. I have given the presentation
about generating novel tools for
algal synthetic biology, in which I
have learnt many other advanced
techniques and discoveries including
using RNA silencing as a genomeediting tool in C. reinhardtii, long
non-coding RNA to regulate gene
expression based on circadian clocks,
or prediction platform for miRNAbased silencing mechanism. Hence, I
would like to appreciate the Genetics
Society to give me a rare opportunity
to travel to US, connect with other
professionals sharing the same
interests for future collaborations,
as well as learnt how to present in
an international conference clearly,
strictly on time, and enthusiastically.

I have given the presentation about generating novel tools for algal
synthetic biology, in which I have learnt many other advanced
techniques and discoveries including using RNA silencing as a
genome-editing tool in C. reinhardtii, long non-coding RNA to
regulate gene expression based on circadian clocks, or prediction
platform for miRNA-based silencing mechanism.

36 . GENETICS SOCIETY NEWS . ISSUE 72

TRAVEL GRANTS FOR JUNIOR SCIENTISTS

37

Canadian Conference on Epigenetics:
Epigenetics, Eh! 2014
23th – 27th June, 2014. London, Ontario, Canada
Avinash Thakur . University of Ulster

T

he 2nd Canadian conference on
Epigenetics was held in Western
University in London, Ontario,
organised by Melissa Mann, Nathalie
G. Bérubé, David I Rodenhiser
Thomas A. Drysdale, Christopher L.
Pin and Victor Han. The conference’s
focus was Biochemistry and
Clinical applications. There were
very informative talks by various
researchers over 4 days, many
relevant to my research work, but I
will mention a few highlights below.
The conference started with
Hiroyuki Sasaki who was the plenary
speaker. He first talked about the
early years of his research career
and the problems he faced with his
mouse models of disease because
of imprinting. He explained his
fascination for the mechanism of
imprinting. During the second half
of his talk, he showed some recent
findings from his lab, where they
have used post-bisulfite adaptor
tagging (PBAT) to study the
methylation status of postnatal
sperm stem cells.
This research revealed large partially
methylated domains similar to
those found in placenta and cancer
cells but not in somatic cells. They
also discovered a high level of
non-CG methylation in neonatal
prospermatogonia, and stage-specific
differentially methylated regions,
both potentially important for
regulation of stem cell properties and
differentiation.

There were poster sessions on the second and third
day of the conference at which I also presented my
own recent paper on two new classes of genes which
share some features with imprinted genes and are
controlled in part by DNA methylation. I was very
happy to see people showing interest in our work
and got good feedback and advice that can help me
shape my future work and career.
On the second day, Dr Matthew
Lorincz talked about transcriptional
regulation of transposons. His
lab demonstrated a role for DNA
methylation in controlling expression
of Endogenous Retroviruses
(ERVs). Then, Dr. Carolyn Brown
explained how dosage compensation
is associated with X chromosome
inactivation. Her lab focuses on
XIST RNA, DNA sequences and
interacting proteins that establish
silent chromatin. Using an inducible
transgene for X-inactive specific
transcript (XIST), they dissected
the region of RNA necessary for
localization and silencing, as well
as the recruitment of proteins and
heterochromatin modifications. She
also showed the importance of DNA
sequence in the spread of silencing
using DNA methylation to discover
genes subject to, or escaping from
silencing.

my own recent paper on two new
classes of genes which share some
features with imprinted genes
and are controlled in part by DNA
methylation. I was very happy to see
people showing interest in our work
and got good feedback and advice
that can help me shape my future
work and career.
Overall, the conference was a great
experience as it provided me with
a chance to present my work at
an international meeting and to
learn about new developments in
other relevant areas in the field of
epigenetics. It also offered me the
opportunity to network with many
leading scientists globally.
I would like to thank the Genetics
Society for providing me with this
great opportunity.

There were poster sessions on
the second and third day of the
conference at which I also presented
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XVI International Congress on Molecular
Plant-Microbe Interactions
6th – 10th July, 2014. Rhodes, Greece
Claire Stoker . University of Warwick

T

he 16th International Congress
on Molecular Plant-Microbe
Interactions (IS-MPMI) was held
in July 2014 in Rhodes and was
one of the largest plant pathology
conferences ever hosted, with almost
1,200 attendees from institutions
across the world. In recent years the
understanding of plant-pathogen
interactions has progressed greatly in
a range of areas from effector biology
to epigenetics to biocontrol.
The meeting had many sessions
running concurrently, allowing
for focus on specific areas in
plant pathology such as the role
of hormones in plant immunity.
Attending this meeting gave me the
opportunity to listen to the excellent
findings of many research groups
around the world, gain inspiration
for my own work and importantly
network with other scientists in the
filed of plant-microbe interactions.
The conference began with lectures
from prominent scientists in the
field, including Frederick Ausubel,
Jeff Dangl and a very interesting
talk on the evolution of effectors
from a vascular wilt pathogen from
Bart Thomma. The next day was
much more intense, opening talks
included very eminent researchers,
David Baulcombe opened with a great
talk on the roles of RNA silencing
and epigenetics in plant immunity.
Interestingly, among many things
the Baulcombe group found that
epigenetic methylations that occur in
response to stresses are passed from
one plant progeny to the next. After

opening talks the concurrent sessions
began, these ran from the morning tea
break till the evening poster session,
there was a wide selection of lectures
to choose from a huge range of
topics. One concurrent session, plant
hormones, was of particular interest
to me.
Speakers within the hormone session
included Corné Pieterse, whose
work I find fascinating, after giving
a general overview of hormonal
cross talk. Pieterse went into greater
detail on the interactions between
jasmonic acid and salicylic acid. The
subsequent days were filled with
many interesting talks on all areas
of plant-microbe interactions as
well as poster presentations. In my
poster presentation I received helpful
feedback on my work and got some
great ideas for future experiments.
This was an excellent opportunity to
practice communicating my science to
people of different knowledge levels.
Wednesday was a shorter day of the
conference, with only plenary lectures
occurring. One talk that really stood
out to me was Hailing Jin’s talk on the
involvement of small RNAs (sRNAs)
in fungal attacks. Previously it has
been shown sRNAs regulate defence
responses against pathogens and
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induce gene silencing by binding to
AGO proteins and directing the RNAinduced silencing complex to specific
genes. Jin’s group showed the fungus,
Botrytis cinerea, secretes small RNAs
(Bc-sRNAs) capable of suppressing
host genes during infection. This was
then confirmed as the group observed
binding of the small RNAs to the host
AGO proteins during ChIPseq and
also B. cinerea lacking these small
RNAs had decreased pathogenicity.
The conference closed on the
Thursday evening after a wonderful
set of plenary talks. The closing
ceremony was then followed by the
conference dinner held in a large
beautiful room with a central pool,
entertainment at the dinner was
provided in the form of traditional
Greek dancing!
I would like to thank the Genetics
Society for the funding that allowed me
to attend this great meeting. Overall
this meeting was very beneficial and
interesting, I learned a lot from some
of the top research groups around
the globe and I got to meet some very
prominent and wonderful scientists.
I would recommend attending
this conference to any other plant
pathologists in the early or later stages
of their research careers.
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Endocrine Society’s Annual Meeting and Expo
21st – 24th June, 2014. Chicago, U.S.
Mary Cleaton . Cambridge University

I

attended ICE/ENDO 2014, the
Endocrine Society’s Annual Meeting
and Expo, which was held from
Saturday 21st – Tuesday 24th June in
Chicago, U.S.A.
This was a large, international
meeting at which I was selected
to present my research as a poster
entitled ‘Maternal plasma DLK1 in
pregnancy is conceptus-derived and
may act as a read-out of fetal and
maternal wellbeing’. My poster was
awarded an Outstanding Abstract
Award and a Presidential Poster
Prize, demonstrating the quality of

my work. Presentation of my poster
enabled me to receive feedback
on my project and meet potential
collaborators – essential, as I am
nearing the end of the third year of
my PhD.
Additionally, whilst at ICE/ENDO
I attended numerous lectures, oral
sessions and poster sessions. These
were both interesting and very
useful, as the themes (endocrinology,
metabolism, obesity, diabetes) were
not only exceedingly relevant to my
project but also invaluable to inform
me of new research, techniques and

ideas. This was especially important
as the rest of the laboratory in which
I work does not focus on these topics,
thus this was not an opportunity that
I otherwise have when in Cambridge.
In particular, I found presentations
on cholesterol metabolism and on the
interrelation between bone density
and adipose tissue phenotypes to
inform and inspire my research.
I am thankful to the Genetics Society
for awarding a Junior Scientists Grant
to me, which enabled me to attend this
meeting.

The 5th European Design of Experiment User Meeting
9th – 11th July, 2014. Cambridge, U.K.
Steven Brown . University of Exeter

A

s an industrially funded PhD
student, I had been introduced
to the application of a statistical
methodology for design and analysis
of experiments whilst in the first year
of my split-site research project.
The Design of Experiments (DoE)
methodology was being utilised in
the workplace largely by chemical
engineers in order to evaluate the
potential synergistic effects of
manipulating different process
variables on multiple measured
outputs. This was allowing them to
find process optima based on desired
criteria. The analysis of the data
generated during the experiments
provided a data-derived predictive
model, which at its lowest resolution
predicted the process outcome of
manipulating a single variable
and with further iterations of data

generation was predictive about the
interaction of variables.
I wanted to learn more about
the DoE methodology to see if I
could adapt its use from process
engineering to molecular genetics,
ultimately allowing me to further
my understanding of the biological
system I am researching.
The 5th European DoE User
Meeting was held in the beautiful
surroundings of Downing College
in the historic city of Cambridge.
The format of the meeting included
workshops where delegates could
discover features involved with
software used to analyse DoE
applications and which included
consultations with experts, with
advice being readily dispensed. The
meeting also included a full agenda of

presentations, largely from industrial
speakers, all of whom were passionate
communicators on the benefits,
merits, problems and challenges of
applying DoE using “real world” case
studies.
I am very grateful to the Genetics
Society for their support allowing
me to attend this meeting. I feel my
research will greatly benefit from
the knowledge gained throughout
the course of the meeting and there
will be continued value added by
the contacts I made within this
community.
I am hopeful that developing my
understanding of the variability
of my biological system and how I
perform measurements will allow
me to effectively utilise the DoE
methodology during my research.
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5th Meeting of the European
Society for Evolutionary
Developmental Biology
22nd – 25th July 2014. Vienna, Austria

Anna Schönauer . Oxford Brookes University

The 5th Meeting of the European
Society for Evolutionary and
Developmental Biology was held
in Vienna last July. This year’s
event brought together almost 600
researchers from 35 countries for
scientific exchange and discussion.

The concluding talk of the first day was a keynote
lecture on cell and tissue polarity in plant development
by Veronica Grieneisen followed by a poster session
and the opportunity to engage further in scientific
exchange with peers.

After the welcome address by the
president of the society, Gerd B.
Müller, the meeting took off with a
fascinating keynote lecture on human
evolution by anthropologist JeanJacque Hublin and was followed by
a welcome reception at the historic
university campus venue for a first
meet and greet.

Schröder. For me, this was a great
opportunity to present my work to
a prominent audience. I relished the
chance to discuss presented results
and debate follow-up experiments in
more depth with my peers following
the talk.

Starting the following morning, a
series of talks were held in parallel
on topics ranging from “Mechanical
Mechanisms of Development”,
“Uncovering the genomic bases of
phenotypic change in the NGS era”
to “Living fossils, myth or reality?”,
providing a varied choice of talks
throughout the day.
As a second year PhD student
attending the biannual meeting for
the first time, I had the opportunity
to give a talk on my research during
the session entitled “Perspectives on
Wnt signalling”, chaired by Reinhard

The concluding talk of the first day
was a keynote lecture on cell and
tissue polarity in plant development
by Veronica Grieneisen followed by a
poster session and the opportunity to
engage further in scientific exchange
with peers. A particularly nice
opportunity to meet colleagues in
a very congenial environment took
place at the Vienna city hall that
evening. Each conference participant
obtained a personal invitation from
the Major of Vienna, for dinner and
a drinks reception, accompanied by a
live band in the grand city hall.
Preceding the fascinating keynote
lecture by Ulrich Technau on
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regulatory developmental networks
in cnidarians, Denis Duboule was
awarded with the Kowalevsky Medal
for outstanding achievements in the
field of evolutionary developmental
biology. On the last day of talks,
Stuart Newman concluded the
scientific program with a keynote
lecture on “Ancient genes, mesoscale
physics, and the origins of animal
development.” Lastly the more
informal part of the conference
dinner at a traditional restaurant,
located within the picturesque scenic
vineyards of Vienna.
Overall, the Genetics Society travel
grant for visiting the 5th EED
meeting enabled me to foster my
scientific knowledge upon listening to
numerous excellent talks, present and
discuss my work to a large audience
and to promote connections with
researchers in the field.
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Nathan Kenny . The Chinese University of Hong Kong

A

long with a record number of
attendants, I arrived in Vienna
for the 2014 European Society for
Evolutionary Developmental Biology
(Euro Evo Devo) conference, the 5th
of that series and the 3rd which I
have had the good fortune to attend.
The perhaps inappropriately named
‘Euro’ Evo Devo Conference again
attracted speakers from around the
world (including yours truly and
labmates from Hong Kong), and
was coupled with not one but two
satellite meetings – on Tribolium and
Amphioxus – that brought together
those communities as well.
For the first time in my admittedly
limited experience I was pleased
to see substantial additions to the
listed symposia. The full listing –
along with speakers – is noted at
http://evodevo.eu/conferences/2014/
symposia and spanned the gamut
from focused questions on, for
example, tooth evolution and
development, to broad investigations
as to what bioinformatics hath
wrought, and what it could do
for us in the future. This shifted
the focus of the conference
somewhat from traditional
strengths to up-and-coming fields
of research, particularly noting the
transformative effect the advent of
next-generation sequencing has had

on Evo Devo (and biology in general,
to be fair…).
Along with the bioinformaticsfocused sessions, for me, the
“Ecological and environmental
impacts in the evolution of
organismal development”
symposium was a highlight, and it
was also heartening to see research
on epigenetics get a bit of an airing.
There were a few remaining blind
spots – it would be great to get more
of an Evo Devo perspective on noncoding RNA evolution, for example,
but these topics may well be getting
more broadly addressed by the time
the next conference comes along, in
Uppsala in two years’ time.

It speaks well to the health of
the society that not only were
registrations closed due to
insufficient space after record
enrolments, but also that the genesis
of a sister society, the PanAmerican
Society for Evolutionary
Developmental Biology, was
announced, with meetings to run
in alternate years to its European
paralogue. The first of these will be
in Berkeley next August, and it will
be interesting to see the degree of
overlap (or lack thereof) in content
and attendance that will result from
the future intersection of these
conference series.

Many thanks to the Genetics Society for their generous aid in my attendance
at this stimulating meeting, and to the organizers and participants for their
efforts – I greatly enjoyed the feedback that came about from the chance to
present my work, and collaborative opportunities and new ideas that unfolded
as a result. Hopefully everyone else found it as productive as I did!
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11th EMBL Conference:
Transcription and Chromatin
23rd – 26th August, 2014. Heidelberg, Germany
Joanna Giemza . King’s College London

I

learned about this conference
in February 2014 and since then
I have anticipated it. Conference
website (http://www.embl.de/
training/events/2014/TRM14-01/)
revealed excellent line up of speakers
and listed topics that match my
research interest, such as: chromatin
modifications, Pol II function, pausing
and the role of RNA in transcription.
The first session was chaired by the
main conference organiser Eileen
Furlong. I liked the talk by Caroline
Dean the most, where she presented
current understanding of mechanisms
at FLC locus in plants, which include
antisense transcripts COOLAIR. Even
though in my project I work with
mouse and human data, I found the
talk very inspiring. I also liked the
talk by Hendrik Stunnenberg, where
he credited “the person who teaches
him mathematics”. I felt proud that
my degree is appreciated.
The EMBL ATC building is famous
from its DNA-inspired architecture.
To move between building levels,
people can choose not only from lifts

and stairs, it is possible to climb up or
down the two helices. Together with
canteen serving healthy and mouthwatering meals, very helpful reception
desk, taxi drivers referring me history
of the town, Heidelberg seemed to me
a paradise on Earth.
My poster presentation took place on
the second conference day, Sunday. I
was referring what I had done so far
in my PhD project for over 2 hours! I
was pleased that I managed to gain
attention of numerous participants,
I got positive feedback and, most
importantly, constructive feedback. I
learned that the CpG island promoter
annotation I used in my data analysis
is not the best available one. Funnily,
it was Robert Illingworth, the first
author of the paper providing
annotation I used, who told me that
Fantom V data are better. Another
constructive feedback I got was about
PolyA-seq protocol. I was told that it is
not complicated and currently widely
used as an addition to RNA-seq. I hope
that the molecular lab, which I am
collaborating with, will adapt it soon.

The most memorable conference
session for me was the last one.
Joaquin Espinosa presented how the
pleiotropic gene p53 and its network
is regulated. This topic is not directly
linked to my research interest, but
Joaquin is definitely a showman.
Tony Kouzarides spoke about novel
epigenetic modification pathways. He
mentioned modifications, about which
I had never heard before, such as
arginine citrullination or H3K37me1.
After Tony’s talk, Eileen Furlong gave
closing remarks and participants
headed for the last delicious dinner.
It was followed by the party with
live music. It seemed that the more
Science and Nature papers a person
has, the more he or she danced.
Many thanks to Genetics Society for
awarding me with travel fellowship. I
had a great time, opportunity to meet
like-minded researchers and a very
intense advanced molecular biology
course.

My poster presentation took place on the second conference day,
Sunday. I was referring what I had done so far in my PhD project
for over 2 hours! I was pleased that I managed to gain attention of
numerous participants, I got positive feedback and, most importantly,
constructive feedback.
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FEBS EMBO 2014 Conference
30th August – 4th September, 2014. Paris, France
Jennifer Hunter . University of Edinburgh

T

his year marks the 50th
anniversary of both the
Federation of European Biochemical
Societies (FEBS) and EMBO along
with the 100th anniversary of the
French Society for Biochemistry
and Molecular Biology (SFBBM). To
celebrate these milestones FEBS and
EMBO joined forces, replacing their
usually separate annual conferences
with one large joint anniversary
conference, hosted by SFBBM.
Concurrent sessions ran each
morning giving a choice of seven
different subject areas, each with
5 talks linked by the session title.
For example Tuesdays ‘chromatin
and epigenetics’ session included
talks focused on Polycomb group
proteins, chromatin assembly and
DNA methylation from Kristian
Helin, Geneviève Almouzni and Dirk
Sch bler respectively. Afternoons
brought everyone together in the
Grand Auditorium for plenary
lectures, which included presentations
from winners of the EMBOs Gold
Medal (Sophie Martin), the FEBSEMBO Women in Science Award
(Pascale Cossart) and The Theodor

Bücher Medal (Arthur Konnerth)
amongst others. In addition there
were more than 1500 posters on show
over the 4 days, meaning there was
no shortage of things to see between
sessions. Following the afternoon
poster session were the plenary
sessions, which brought everyone
back to the Grand Auditorium for
three similarly themed lectures. The
final few hours of the evening were
reserved for varying sessions, from a
Science and Society Session covering
safety and security in the biological
sciences to the FEBS/EMBO Women
in Science Session with Curt Rice to
an illuminating session on scientific
publishing.
The conference played host to over
60 exhibitors, from Promega and
Addgene to PLOS to the L’Orèal
Foundation, with exhibition stands
covering all aspects of science you
might expect from such a wide-range
conference. Satellite symposiums
were also available in the afternoon
where some of these exhibitors/
conference sponsors had the
opportunity to present, in more detail,
information on their latest products

and opportunities with things ranging
from new product developments to
funding prospects across both Europe
and India.
With such an assortment of posters
and presentations it would have been
easy to get lost in all the goings on
over the 6 days, however prior to my
arrival at the conference I downloaded
the conference program in its mobile
app form, which allowed me to make
up my own personal programme
based on the sessions I wanted to fit
in. The conference app particularly
shined when it came to the poster
sessions as the ability to search by
keyword meant you did not miss out
on relevant posters. It also included a
floor plan feature to help direct you to
session rooms, posters and exhibitor
stalls.
Overall the conference was a great
opportunity to hear talks not only
from individuals within your field
but also from a variety of speakers
covering a broad range of biological
disciplines. It was a conference big
enough to be full of choices, but too
large to see everything on offer.

Satellite symposiums were available in the afternoon where some of
these exhibitors/conference sponsors had the opportunity to present,
in more detail, information on their latest products and opportunities
with things ranging from new product developments to funding
prospects across both Europe and India.
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Join the online
44 debate
Keep in touch with your colleagues via the
Genetics Society Group on LinkedIn

W

e have added another way to
keep in touch with society
and your colleagues by creating a
Genetics Society group on LinkedIn.
In order to ensure that all content
on that group is meaningful to you,
we have set this up as a moderated
group. This means that when you
join the group this needs to be
formally approved, but as long as we
can see you are active in a genetics
related area this is not a problem.
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This prevents a lot of indiscriminate
postings from online recruiters that
have affected some of the Genetics
related groups. As a member of the
LinkedIn group you will be updated
on our activities but you can also
comment and add you own events.
If you are not already on LinkedIn
please consider joining. Especially
young scientists hunting for a job
outside academia do well to build up
their profile on LinkedIn.
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Reproduction in plants have
ecological consequences
Pauline Oliveira Pantoja . University of Stirling

P

lants are able to combine sexual
and asexual reproduction
to ensure population dispersal
and maintenance. Both modes
of reproduction have different
ecological consequences for plant
population success. While sexual
reproduction may be important in
colonization of new environments
asexual reproduction may help to
overcome the difficulty of seedling
establishment in unfavorable
conditions such as riparian
habitats. Moreover the investment
in reproduction by asexual means
can shape the genetic structure
of populations since sexual
reproduction promotes genetic
variability by recombination and
outcrossing. The allocation to both
modes of reproduction often shows
an intraspecific variation that can
change in response to ecological
factors. For instance in locations
with high altitudes plants tend
to increase clonal reproduction
because of reduced pollinator
limitation, also physical disturbance
in the environment increase asexual
reproduction, creating new available
spaces that favours quickly clonal
spread (Gagnon and Platt 2008).
I study Mimulus guttatus, a
herbaceous species introduced in

U.K and other parts of Europe in
nineteenth century, and which
has been extremely successful in
colonising riparian areas. This
species reproduces both sexually
via seeds and asexually via clonal
propagation simultaneously. The
goal of my project is to determine
the correlation between ecological
success and relative contribution
of sexual and asexual (clonal)
propagation of M. guttatus along a
gradient of altitude, and disturbance
caused by rivers with different
flow regimes. My hypothesis is
that clonal reproduction is more
important for ecological success
of M. guttatus populations than
sexual reproduction with increasing
altitude and disturbance.
The Heredity field work grant
I received was used to conduct
the first systematic survey of
the relative rates of sexual and
clonal propagation in naturalised
populations of M. guttatus in the
U.K. I carried out multiple field
trips to different regions in England
and Scotland. In each population I
measured percentage Mimulus cover
as a measure of ecological success
and collected leaf tissue samples
to estimate the rate of clonal
reproduction using genetic markers.

In Cornwall, we collected samples
from nine populations in nine
different rivers. In in the Highlands
on North West Scotland we sampled
six populations, in Shetland three
more and in Central Scotland a
further 10 populations. In total I
collected 28 populations and leaf
tissue samples of 750 individuals
from different rivers from around
UK.
During the month of November
I will start the DNA extractions
and genotyping analysis using 12
microsatellites previous developed
for M. guttatus. After genotyping
I will determine clonal richness,
i.e., the proportion of different
genotypes relative to the number of
samples of each population, as well
as measures of clonal diversity such
as Simpson’s Index.
I would like to thank the Genetic
Society for providing me the grant
for conducting this field work. I
am thankful to my supervisor Dr.
Mario Vallejo-Marin to give me
the opportunity to work in his
Laboratory and for his continuous
support. I also would like to thank
Dr. Violeta Simón-Porcar, Zarah
Pattison and José Barragan for
helping me with the sampling.

While sexual reproduction may be important in colonization of
new environments asexual reproduction may help to overcome the
difficulty of seedling establishment in unfavorable conditions such as
riparian habitats.
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Evolutionary
Biology workshop
Anastasia Wass . University of Reading

I

n June 2014 I attended an
Evolutionary Biology workshop
in Guarda, Switzerland. The
Guarda course is a one-week
intensive workshop with
participants attending from around
the globe. This course is run jointly
by Basel University and the ETH
Zurich, and I was able to attend
thanks to the genetics society travel
grant.
The aim of the workshop is to teach
skills which are difficult to ‘pick up’
during the course of a PhD, such
as critical thinking and confidence
as well as key skills such as how to
write a grant application and group
collaboration.
Led by Dieter Ebert, the week
started off when we were divided
into groups of 4 or 5 and had to
come up with a topic to write a
grant proposal on.

My group decided to spend some
time talking about what interested
us and a day later we’d managed to
narrow all this down to one area –
the trade-offs and benefits of plastic
traits over stochastic ones!
Over the week this idea was
improved and elaborated as well
as critiqued and re-written many
times! Inspiring talks were also
given by each of the leaders on
their area of research and what had
led them through their career and
the choices and discoveries they’d
made to get there, my favourite
talk was given by Professor Joan
Strassmann. She gave an inspiring
talk about how to succeed at a
career in academia giving lots
of general life tips which were
especially useful for women. The
whole week was finished off with
a spectacular and fun bonfire and
BBQ on the side of a mountain.

As my background is in
biomedical science attending this
evolutionary intensive workshop
has really helped me progress in
my own research where I apply
experimental evolution techniques
to cancer cells lines. The writing
techniques and communication
skills gained will also help me
throughout the course of my PhD,
and the advice will definitely stay
with me and help in future choices.
Thank-you very much to the
genetics society for helping fund
my attendance at this workshop.

The aim of the workshop is to teach skills which are difficult to ‘pick
up’ during the course of a PhD, such as critical thinking and confidence
as well as key skills such as how to write a grant application and group
collaboration.
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Discovery of small/noncoding RNA (ncRNA)
Claudia Cabrera . Queen Mary University of London

T

ransfer RNA (tRNA) and
ribosomal RNA (rRNA)
were discovered in the 1950s,
yet it was not until recently
that the understanding of their
functions was largely expanded.
Subsequently, sequencing and
high-throughput technologies
have identified a large number of
various small non-coding RNA
classes (e.g. siRNAs and piRNAs).
These studies have found ncRNA
to play a role in a number of
functions, such as regulation
of gene expression, guidance of
DNA synthesis, differentiation,
and genome rearrangement.
Furthermore, is now hypothesised
that many functions of ncRNA
remain unknown. At the present,
there are several ncRNAs databases
available, for example: NONCODE,
Rfam, fRNAdb, deepBase, and
miRBase.
The course I attended in Barcelona,
focused in the discovery of ncRNA
and the identification of the
miRNA gene targets. The ncRNA

discovery process suggested for
sequencing data consisted of:
1) reads processing, 2) miRNA
identification, 3) target search and
4) functional annotation. The read
processing step is similar to the
one followed for next generation
sequencing. Reads are quality
control checked and aligned using
a spliced aligner to the reference
genome (e.g. TopHat). This step is
followed by the transcript model
reconstruction, with the options
of performing a reference-based
assembly (e.g. Cufflinks) or a de
novo assembly (e.g. Velvet). Then,
the RNA-Seq differential expression
is computed, some available
softwares for this analysis are
DESeq, EdgeR and Cuffdiff. The
identification of miRNA can be
achieved utilizing the softwares,
such as miRDeep2, miRcheck, and/
or miRanalyzer. Once the miRNA
list was obtained, targetScan can
be used to identify miRNA gene
targets. Here, in case of having
quantitative data, the miRNAs
of interest would be those with
opposite expression than the
genes, for instance where the
expression is up-regulated in the
miRNA but down-regulated in the
target gene. Another very useful
tool covered during this course
was the DIANA-TarBase tools.
The database available within
these tools is currently the largest
curated miRNA target database.

Furthermore, they also have a
pathway analysis tool available for
miRNAs (mirPath).
Currently, most high-throughput
and sequencing studies leave
non-coding regions unexplored.
However, recent studies have
proved that there is much to be
discovered by analysing non-coding
regions, thus, ncRNA should
be investigated in more depth.
The computational algorithms
to categorize, annotate and
identify the ncRNA target genes
are still in its early stages and in
constant development, yet already
functional. This course was very
helpful. The better understanding
of the process to find and annotate
ncRNA will allow us to improve
the analyses and make the most
of the in-house high-throughput
cardiovascular datasets. I would
like to thank the Genetics Society
for having these great grant
schemes, and giving me the
opportunity to attend this course
(Thank you!).
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The 155th Wellcome Trust Advanced
Course - Exome Sequencing 2014
Yanushi Dullewe Wijeratne . St George’s University of London

T

he Wellcome Trust Exome
Sequencing training course
was a nine day intensive residential
course on whole exome sequencing
set in the idyllic Hinxton Campus in
Cambridge that I was fortunate to
attend this year. The award of the
Genetics Society Training Grant,
together with the Wellcome Trust
bursary that covered part of my
course costs, enabled me to attend
this highly acclaimed course, the
content of which is inherently
relevant to my PhD.
My current interest in whole exome
sequencing is an extension of
the clinical research I have been
pursuing as an NIHR Academic
Clinical Fellow in Cardiology at
St George’s University of London
since 2012. The major part of my
work is focussed on inherited ion
channel disorders of the heart that
cause sudden death.
The inherited ion channel
disorders Long QT syndrome and
Brugada syndrome account for
approximately half of sudden
arrhythmic death syndrome

(SADS). The aim of my work,
which will form the basis of my
PhD, is to attempt to identify and
characterise genetic modifiers in
Long QT and Brugada syndromes.
These are both inherited
electrophysiological disorders
characterised by sudden death and
highly variable penetrance. During
my PhD, I shall be trying to identify
putative genetic modifiers that
may be responsible for variation
in phenotype in a unique sample
of individuals affected by these
conditions.
The eighteen participants at the
course had been carefully selected
from all over the world and each
of us had a unique reason why we
wanted to be on the course, ranging
from development of personal
research skills to development of
local clinical genetics services.
The eighteen participants came
from France, Spain, Cyprus, Hong
Kong, Egypt, Nigeria, India South
Korea, Denmark, Singapore, and
UK, which gave a varied and
multicultural perspective to the
course. The Faculty, from both
UK and USA, was excellent and
there was always opportunity for
interaction, forming collaborative
networks and to apply the concepts
learnt to our own individual
research or clinical questions.
The first three days were spent
in the laboratory, carrying out
library preparation, followed by
intensive bioinformatics training
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during the latter part of the course.
Additional regular special seminars
from experts at the Wellcome
Trust Sanger Institute provided
an unprecedented insight into the
different ways in which exome
sequencing can be applied to solve
different problems and other varied
avenues of translational work
leading from it.
The course enabled me to gain a
comprehensive overview on the
latest principles and techniques of
exome sequencing through both
hands-on wet laboratory training
and bioinformatics-based training.
I was able to acquire essential skills
needed for sample processing,
quality control, effective data
handling, and bioinformatics
analysis for variant-calling that
is required for identification of
potential novel causative variants
and genetic modifiers in unique
families with inherited arrhythmia
syndromes.
Exome sequencing is an integral
part of my work and I am grateful
to the Genetics Society for
awarding me the training grant
that enabled me to attend the
course. The knowledge and skills
I learnt during would empower
me to successfully carry out the
research during my PhD to identify
putative genetic disease modifiers
in inherited cardiac conditions.
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Expression levels of Transcribed UltraConserved Regions (T-UCR) in skeletal muscle
in response to short term high fat overfeeding
Student Ana-Maria Nastase
Supervisor Dr Colin Moran, University of Glasgow

I

t is now well known that one of
the main contributors to Type2-Diabetes is the overconsumption
of ‘Westernised’ high-fat diets.
Excess fat intake leading to weight
gain is associated with obesity and,
implicitly, with development of
insulin resistance. Even relatively
short-term episodes of consumption
of excess energy and fat have
been shown to result in insulin
resistance. The mechanisms leading
to insulin resistance are clearly
multifactorial and complex with
various overlapping components.
A recently recognized factor may
be the influence of epigenetics.
Epigenetics refers to all heritable
changes in phenotype or in gene
expression states which are not
mediated through changes in the
DNA sequence itself. These changes
include DNA methylation, histone
modification and RNA interference
by non-coding RNAs. The central
dogma of genetics suggests that
DNA is transcribed into RNA
which is translated into proteins.
However, ~97% of RNA species are
not translated into proteins: these
are also known as non-coding RNA.
These non-coding RNA include
well known examples such as
ribosomal RNA, microRNA and the
very recently recognized species
such as T-UCRs. In total, there
are 481 known T-UCR sequences.
They are 100% conserved between
human, mouse and rat suggesting

that they have a critical function
influencing gene expression,
probably analogous to microRNA
or by acting as antisense inhibitors
of coding messenger RNA. The
importance of T-UCRs is only
beginning to be understood. Most of
the research done in T-UCRs so far
was only related to the cancer field.
MicroRNAs which have been more
widely studied than T-UCRs have
been shown to be involved diseases
such as diabetes, osteoarthritis,
cardiovascular disease and more.
However, no published work has
described T-UCR involvement in
metabolic diseases. Elucidation
of the mechanisms, including
potential T-UCR changes, leading to
glucose intolerance resulting from
high-fat overfeeding will add critical
information that can be utilized
to develop strategies to combat
diabetes.
Therefore, the aim of this project
was to investigate the effect of an
acute glucose stimulus and of 6
days of high fat feeding on T-UCR
expression levels and to relate the
changes in T-UCR expression levels
to the changes in insulin sensitivity
associated with the development of
pre-diabetes.
Before I joined the lab, a PhD
student had recently finished
sample collection on a study
utilizing a model of pre-diabetes.
The main focus of the high-

fat overfeeding study was to
understand the mechanisms by
which high-fat feeding affects the
activity of microRNAs and the
development of insulin resistance.
During the study, twenty healthy
volunteers were prescribed normal
dietary intake and activity for 3
days. Afterwards, their muscle
biopsies were taken (baseline)
before and after a standard 75g
OGTT. Next, they were prescribed
a 6 days high fat, hypercaloric diet:
60% of the energy intake (EI) was
fat (high in saturated fat), the rest
of 25% of EI and 15% of EI were
made up of carbohydrates and
proteins, respectively. Moreover,
the caloric intake was 50% higher
than the normal energy intake.
Final muscle biopsies pre- and postOGTT were collected. RNA was
extracted from all muscle biopsies
samples and further used to study
the activity of microRNAs and of
T-UCRs.
Most of my five-week research
project focused on determining
which T-UCRs are expressed
in skeletal muscle. Firstly, an
RNA pool, containing equal
concentrations from the different
72 muscle biopsies samples was
made and, afterwards, cDNA was
synthesized and used for further
analysis. All 481 TUCR primers
were first resuspended in water
and then utilized to select the
cDNA fragments of interest. Next,
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qPCR was used to determine the
concentration of each T-UCR in
the RNA pool created, i.e. the level
of expression of each T-UCR in
skeletal muscle. Around 70% of
all 481 TUCRs were found to be
expressed in the skeletal muscle.
The first 100 with the lowest cycle
threshold, i.e. highest level of
expression, were selected for further
analysis.
In order to investigate the effect
of 6 days of high-fat feeding and
of an acute glucose stimulus on
TUCR expression levels 24 RNA
pools were further created. Each
pool contained the RNA obtained
from three different subjects at the
same time point of the experiment.
For example, pool 1 contained RNA
extracted from baseline pre-OGTT
muscle biopsies from subjects
1,2 and 4, pool 2 contained RNA
extracted from baseline post-OGTT
muscle biopsies from same subjects.
Afterwards, results obtained from
qPCR were statistically compared
for each T-UCR. Another summer
student completed this part of the
project.
I am grateful to the Genetics
Society for funding my 5 weeks
project which has allowed me not
only to gain valuable research
experience, but also to expand
my knowledge into the fields of
epigenetics. I would also like to
thank Dr Colin Moran for providing
me the opportunity to work in his
lab and for teaching me many of the
techniques I used to carry out the
experiments. Finally, this summer
project has confirmed my desire to
follow a career in molecular biology
research.

Sequencing genomic sequences flanking
5’ human specific L1 Ta-1d subfamily
using ATLAS and Ion Torrent
Student Chun Hang Lau
Supervisor Dr Richard M. Badge, University of Leicester

L

INE-1 (Long Interspersed
Nuclear Elements-1), hereafter
L1s, are non-LTR retrotransposons
that constitute 17% of the human
genome. They can mobilise within
the genome and cause mutations.
L1 retrotransposition occurs via
an RNA intermediate and target–
primed reverse transcription occurs
directly on chromosomal DNA.
However, most L1s are inactive
because they accumulate mutations
and become pseudo-genes. It is
estimated that 60-100 L1s remain
retrotransposition competent (RC)
in the human genome. RC-L1s have
two non-overlapping ORFs (open
reading frames), both required for
retrotansposition. ORF1 encodes a
RNA binding protein and ORF2p is
a larger protein with endonuclease,
reverse transcriptase activities. L1s
can also act in-trans, mobilising nonautonomous transposable elements
like Alu and SVA elements. L1s vary
in retrotransposition activity and data
suggest that individual variation in
total L1 retrotransposition capability
could contribute to human genetic
diversity.
The L1 Ta subfamily is specific to
humans and the Ta-1d subset is a
young group in the subfamily; 90%
of Ta-1d L1s show presence absence
dimorphism between individuals. As
a result, genomic sequence database
lack many recent L1 insertions. The
aim of my project was to construct
5’ ATLAS (Amplification Typing of
L1 Active Subfamilies) libraries and
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subject these libraries to sequencing
using the Ion Torrent PGM system.
The sequencing data was mapped
to the reference genome to find new
L1 insertions. The fact Ion PGM
gives large numbers of reads, is
rapid and relatively inexpensive,
significantly increases the capability
of ATLAS, saving time and money.
By combining ATLAS and NGS, it is
possible to locate and genotype all
full length L1s in the entire genome
in one run, using multiply restricted
libraries. The combined technique
could, in principle compare all RCL1s in parent/child trios to provide
segregation data of polymorphic loci
and detect new L1 insertions in the
child’s DNA.
In this research, we used saliva DNA
from anonymous healthy volunteers.
Then DNA was digested by NlaIII and
ligated to a suppression PCR linker.
The purified ligated products were
subject to suppression PCR, which
selectively amplifes the 5’ end of L1s
and their flanking genomic sequence.
We size selected the suppression
PCR products into large (300-1000bp)
and small (200-300bp) fractions.
For the large fractions, we tried to
shear them to under 400bp using
sonication and fragmentase but this
was unsuccessful. Finally we used Ion
ShearTM Plus reagent to successfully
fragment the DNA into the range
between 200 and 500bp. The sheared
large fragments and end-repaired
small fragments were pooled together
and ligated to Ion Torrent adapters
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and barcodes. Having purified the
ligated DNA away from the adapters,
the DNA was checked for size
distribution and concentration using
the Agilent bioanalyser. The DNA
was captured on Ion sphere particles,
subjected to emulsion phase in Ion
PGM.
The sequencing data were
uploaded onto Galaxy, a web-based
bioinformatics workbench. The
linker and 5’ L1 sequences were
clipped and the reads were mapped
to reference genome hg19. We plotted
coverage on mapped reads and
retained reads having coverage higher
than 40 to remove background. The
coverage plot was lined up against
the mapped reads on IGV and each
peak of coverage was shown to be
a L1. As expected, most L1s were

human specific and they absent from
primates. Data analysis is ongoing,
but so far we have discovered an
L1 insertion in the ERC2 gene that
is absent from the hg19 reference
genome. This L1 was reported in
2011 by Ewing et al, by analysing the
1000Genomes Project data. Our results
showed targeted amplicon sequencing
can find young L1s much more
inexpensively than whole genome
sequencing.
In addition to being more
economical and faster than the
original polyacrylamide gel based
ATLAS display method, iontorrent
sequencing enables better genome
coverage as PCR amplicons of the
same size can be discriminated by
sequencing, which is impossible by
gel electrophoresis. Also in principle

the coverage level of amplicons
should reflect their zygosity – we
have observed that some loci show
coverage levels that differ by a factor
of 2, suggesting these represent
heterozygous and homozygous
insertions. This will need to be
validated by PCR genotyping but
it implies that NGS amplicon
sequencing can simultaneously
genotype dozens of L1 insertion loci.
Finally, thanks to the Genetics Society
Summer Studentship for funding this
project and Dr Richard M. Badge for
giving me this opportunity to work in
his lab. I would also like to thank Mrs
Rita Neumann who trained me to use
the Ion OneTouch 2, ES instruments
and Ion PGM and guided me through
the experiment.

Identification of immune signalling components via a novel
activation-tagging forward-genetics screen in Arabidopsis thaliana.
Student Tanja Seissler Supervisor Dr Rosa Lozano-Duran, The Sainsbury Laboratory, Norwich, United Kingdom

W

hen plants encounter potential
pathogens, pathogen-associated
molecular patterns (PAMPs) are
recognized by pattern recognition
receptors (PRRs) at the cell surface.
This recognition activates a signalling
pathway in the cell that leads to
an immune response called PAMPtriggered immunity (PTI). In spite
of the importance of PTI for plant
defence against pathogens, signalling
events downstream of PRRs are still
poorly understood.

The aim of our work has been to
characterize novel components of the
plant PTI signalling pathway. For this
purpose, an activation-tagging screen
has been conducted on the immunedeficient bak1-5 bkk1-1 background
in Arabidopsis thaliana, which

lacks two main PRR co-receptors.
For the activation-tagging, a T-DNA
containing four 35S enhancers from
the Cauliflower Mosaic Virus (CMV)
35S promoter has been inserted in
random places in the Arabidopsis
genome by Agrobacterium
tumefaciens-mediated transformation.
This insertion enhances the
expression of a nearby gene, which is
expected to restore the plant’s ability
to mount an immune response if the
affected gene encodes a component
that positively regulates immune
signalling downstream of the PRR
complex. A total of 30 mutants have
been selected based on their ability
to restore PAMP-induced seedling
growth inhibition (SGI).

The aim of my project has been to
further characterize which immune
responses other than SGI are restored
in the identified candidates in order
to define which branches of immune
signalling are affected.
Plants that have been pre-treated
with a PAMP display enhanced
resistance to the bacterial pathogen
Pseudomonas syringae pv. tomato.
The first part of my project has been
to test whether the mutants are able
to mount a PAMP-induced resistance.
For this experiment I used 5-week-old
plants and I infiltrated them with
either water or a solution containing
elf18, which is the active epitope of the
bacterial PAMP Elongation factor Tu
(EF-Tu). One day later these plants
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were infiltrated with P. syringae.
Two days after bacterial inoculation,
I sampled the infiltrated leaves
and assessed bacterial growth. The
immune-deficient bak1-5 bkk1-1 does
not show PAMP-induced resistance.
When compared with bak1-5 bkk1-1, 14
out of the 26 candidates tested so far
failed to restore induced resistance.
8 candidates show a statistically
significant decrease in bacterial
growth when primed with elf18 in at
least one out of two replicates. 5 other
candidates show a clear tendency to a
decrease in bacterial growth which is
not statistically significant.
These 13 candidates potentially
restore induced resistance which
means that the activation tagging in
these candidates must affect a gene
involved in a branch of immune
signalling that leads to this kind of
response. Given that all candidates
restore seedling growth inhibition,
but only half of them potentially
restore induced resistance, we can

conclude that these two immune
outputs are not necessarily coupled.
Mitogen-associated protein kinases
(MAPKs) are a known component
of the PTI signalling pathway and
act upstream of PAMP-induced
transcriptional reprogramming.
In wild-type plants, MAPKs are
phosphorylated and thereby
activated between 5 and 30 minutes
after PAMP treatment. In the bak15 bkk1-1 mutant, MAPK activation
is detectable only very weakly at 15
minutes after PAMP-treatment.
The second part of my project was
to test whether MAPK activation is
restored in the mutants after PAMPperception. For this experiment, I
used 7 to 11-day-old seedlings, treated
them with elf18 and sampled them at
0, 5 and 15 minutes after treatment.
I then extracted total proteins and
performed a western blot to detect the
phosphorylated MAPKs. We couldn’t
see a restoration of the wild-type level
of MAPK activation for any of the 27

candidates tested so far which shows
us that the activation tagging in the
candidates must affect components
downstream of MAPKs or in other
branches of immune signalling.
The phenotypic characterization of
the mutants that I have conducted will
allow us to place the affected genes in
relation to the different branches of
immune signalling. This will facilitate
a more detailed functional analysis
once the causative genes have been
identified.
I would like to thank the Genetics
Society for giving me the opportunity
to work on this project. I am also very
grateful to Prof Cyril Zipfel for having
me in his lab, to Dr Rosa LozanoDuran for teaching me and to Moira
Walters who conducted the induced
resistance experiments with me. I
would also like to thank everyone else
in the lab for their help and support.

Investigating the role of Stc1 in RNA
interference
Student Robert Crawford
Supervisor Dr Liz Bayne & Rekha Pillai, University of Edinburgh

R

NA interference (RNAi) is
a conserved mechanism for
gene silencing, which uses short
interfering RNA (siRNA) to direct
silencing to the correct site in
the genome. In the fission yeast
Schizosaccharomyces pombe,
RNAi directs heterochromatin
formation at the centromere by
guiding chromatin modifying
enzymes to repeat sequences around

the centromere, where they add
repressive histone modifications.
Stc1 is a key protein, discovered by
the Bayne group, which has been
identified as being the link between
RNAi and chromatin modification
in S. pombe. However, this is not
the only role of Stc1 – it is also
known to have separate roles in both
RNAi and chromatin modification.
The importance of Stc1 in RNAi
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is known because deletion of the
protein leads to the complete loss of
siRNA – a characteristic of deletion
mutants of all RNAi components in
S. pombe.
My project focused on two of the
complexes in the RNAi process –
argonaute siRNA chaperone (ARC)
and RNA-induced transcriptional
silencing (RITS). ARC is the
complex that first accepts the
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My project focused on two of the complexes in the RNAi
process – argonaute siRNA chaperone (ARC) and RNAinduced transcriptional silencing (RITS).
siRNA after processing, passing
this on to RITS by an unknown
mechanism. RITS is then localised
to the outer centromeric repeats,
where it recruits chromatinmodifying enzymes via Stc1. My
project aimed to investigate the
role of Stc1 in relation to these
complexes, specifically ARC, about
which little is currently known.
Interactions have been found
between Stc1 and two of the RITS
components – Ago1 and Tas3 – so
my first aim was to investigate if
Stc1 is required for RITS integrity
(“Q1”). My second aim was to look
for interactions between Stc1 and
components of ARC, which had
not previously been investigated
(“Q2”). My third and final aim was
to investigate the possibility that
Stc1 could be required for ARC
integrity, even though no interaction
was previously known (“Q3”). An
additional part of this final question
was to look at the requirement of
siRNA for ARC integrity.

target proteins (RITS and ARC
components), as well as deletions
of Stc1 and Dcr1 (the enzyme that
processes siRNA). All of the tagged
proteins I needed were already in
existing strains made by the Bayne
group, except for Tas3-HA. I had
to add the HA tag to this protein,
which involved transforming a PCR
construct containing the HA tag
into yeast cells and then allowing
it to be added to the end of the Tas3
gene by homologous recombination.
Once all of the tagged proteins
were present in existing strains, I
had to cross the strains to obtain
appropriate combinations for the
CoIPs – both the protein being pulled
down in the CoIP and the interacting
partner being looked for need to be
tagged. Colonies with the correct
components were selected using
antibiotic resistance associated with
the tagged version of each protein.
In addition, colonies were checked
by using PCR to amplify regions
specific to the tagged proteins.

All three questions are based on
looking for in vivo interactions
between different proteins,
so I used the technique of coimmunoprecipitation (CoIP) to
investigate them. CoIP works by
using a specific antibody to pull
down a target protein, which
brings its interacting partners with
it – interacting proteins can then
be detected on a Western blot. In
order to perform CoIPs, I had to
prepare S. pombe strains containing
epitope-tagged versions of the

Unfortunately not all of the strains
I needed for Q1 could be prepared
during the time available due
to problems with crossing and
selecting the correct colonies. As
a result, I was not able to perform
CoIPs to investigate the requirement
of Stc1 for RITS integrity. However,
this work will be carried on in the
future by Rekha as it relates closely
to her current work. The Bayne
group already had the strains for Q2
prepared, while I prepared all of the
strains required for Q3, so I was able

to perform CoIPs for both of these
questions.
For the CoIP for Q2, Stc1 was
successfully pulled down. No bands
appeared that corresponded to either
Arb1 or Arb2 (the ARC components
being looked for), so there is no
evidence of an interaction yet.
However, the positive control
failed – the strain used was later
discovered not to contain the tag it
was supposed to have – so no valid
conclusions can be drawn.
Most interestingly, the CoIP for
Q3 was successful in pulling down
Ago1 and apparently Arb1. The
exact position of the Arb1 band is
not known, but two potential bands
were identified. At this stage, it
appears Dcr1 (and therefore siRNA)
is not required for ARC integrity
as the potential Arb1 bands are
both present in the CoIP for the
Dcr1 deletion strain. However,
one of the bands is missing in the
CoIP for the Stc1 deletion strain –
without further investigation we
can’t conclude anything, but if the
missing band is Arb1 then Stc1 is
required for ARC integrity.
I am very grateful to the Genetics
Society for enabling me to undertake
this research. The whole experience
has confirmed my desire to continue
in science. I would also like to thank
Dr Liz Bayne, Rekha Pillai and the
rest of the Bayne Group for taking
me on for this project and for all of
their help throughout it.
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Epistatic Y-linked Variation and
Drosophila Male Fitness
Student Yan Zi Au
Supervisor Dr. Max Reuter, GEE, University College London

T

he Y-chromosome of most
species is relatively gene-poor
and constitutes a small proportion
of the genomic DNA. The lack of
meiotic recombinations during
gamete formation has prompted the
consensus of rapid degeneration
and little genetic variation in the Y.
However, Y-variants do differ in their
length of heterochromatin and rDNA
repeats in both flies and humans and
recent empirical studies in Drosophila
melanogaster have documented
epistatic variation for male fitness and
global modulation of gene expression
in both males and XXY females.

In fruitflies, the Y-chromosome
consists of ~14 protein-coding genes,
many of which are involved in
spermatogenesis and male fertility.
Despite this paucity of protein
coding genes, a substantial number
of autosomal and X-linked genes in
experimental Drosophila populations
were found to be regulated by the
Y-chromosome. The genes susceptible
to Y-linked regulatory variation
(YRV) are still unclear, but some
studies have noted an association
with immune response. One
mechanism by which Y-chromosomes
can modulate gene expression is
by altering the epigenetic states of
the genome. As a heterochromatic
chromosome, the Y was speculated
to attract heterochromatin factors,
thereby preventing the silencing of
genes in other regions of the genome.
In addition, the Y-chromosome
influences male fitness, and this effect

is largely dependent on the interaction
with its genetic background—
autosomes and X-chromosome.
The aim of the 8-week project was
to investigate whether epistatic
Y-linked variation influences the
mating success of males in the UCL
LHm population, maintained in the
Reuter lab. This was a preliminary
experiment of a larger study to
investigate the mechanisms by which
Y-chromosomes modulate gene
expression.
A series of genetic crosses
were necessary to generate the
experimental males of interest. We
utilized 6 different Y-chromosomes
sampled from the UCL LHm
population and placed each in 5
different genetic backgrounds.
This generated a total of 30 lines
where each line possessed a specific
Y -background combination. All
experimental males within the same
line were hemiclones—they have
genetically identical haplotype (X, II,
III) as well as the same Y-chromosome.
The rest of the genome consists of
random chromosome II and III from
the LHm population.
To obtain males with specific
genotypes, DxLHm females and
Target Genome (TG) males were
used. DxLHm flies possess two
X chromosomes linked at the
centromere, making them obligate
females. These females were crossed
with a founder male from the LHm
population. The female progeny of
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this cross carried the compound X
chromosome and the Y-chromosome
of interest. This ensured the maternal
transmission of Y-chromosome to
male offspring in the following cross.
TG males were utilized to provide the
5 different X, II, III haplotypes. They
are carriers of chromosome II-III
translocation resulting in a recessive
brown-eye phenotype. To generate
experimental males, female progeny
and TG males were crossed. From this
cross male offspring with a red-eye
phenotype (indicating the desired
genotype) were collected. These redeye males possess the Y chromosome
of interest as well as a random II and
III (inherited from the females) and a
known X, II, III haplotype (inherited
from TG males).
To assess the mating success of the
experimental males, we conducted
blocked fitness assays—3 flies from
each line were assayed per day,
repeated for 19 days. In separate vials
for each line, a brown eyed female
interacted with one experimental
and one brown eyed competitor male
simultaneously for a 90-minute period.
This was done under a constant 25°C
environment. After the interaction
interval, both males were removed
and discarded, leaving the females
left to oviposit in 18°C for 6 days. The
females were subsequently removed
from each vial for the eggs to hatch at
25°C. The eye-colour of progeny was
then scored to determine which male
was successful in each mating trial.
As brown eye is a recessive marker,
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it reflects the success of competitor
males.
Using generalized mixed effect
models and ANOVA, we found
that Y-by-background epistatic
interactions did not significantly
influence the mating success in
the LHm population (P = 0.4361).
Y-chromosome alone also did not
contribute to the fitness (P = 0.1062).
Background however, was shown
to explain the variances in mating
successes between the lines (P =
8.828e-08).
Because we found that in some
backgrounds, the Y-chromosome
has a more variable effect on the
mating success, we would like
to repeat the experiment with
more Y-chromosomes from the
same population, placed in more
backgrounds, but additionally control
for the body size. Large differences
in body size between experimental
and competitor males may influence
mating success, thus preventing
the subtle Y-linked epistatic effects
from being detected. Additionally, we
want to utilize female Su(var) stocks
to mate with males carrying the
different Y-chromosomes of interest.
The Su(var) stocks are carriers of
an X-linked euchromatic eye colour
marker gene artificially positioned
in a euchromatin-heterochromatin
boundary. This would show whether
the Y-chromosomes sampled from
the LHm population were different in
terms of gene regulation.
I would like to express my gratitude
to Dr. Max Reuter for offering this
invaluable research experience to
me, and to Mark Hill for his guidance
along the way. Thank you to the
Genetics Society for funding the
project and hosting the best workshop.
I am now entirely convinced that I
want to pursue a career in academic
research.

A role for the membrane
regulator OCRL1 in
innate immunity and
synaptic transmission
Student Bethany Wilson
Supervisor Dr Sean Sweeney, York University

I

n humans mutations in the
protein CHMP2B are associated
with Frontal Temporal Dementia.
When mutant CHMP2B, truncated
in intron 5, is expressed in a
Drosophila eye this produces a toxic
eye phenotype. During a genetic
screen mutations in the gene OCRL1
was found to enhance this toxic
eye phenotype implying the OCRL1
protein interacts with CHMP2B and
therefore may be involved in Frontal
Temporal Dementia pathways.
OCRL1 is thought to be involved in
endocytosis.
Mutations in OCRL1, found in
vertebrates, results in Lowe Disease
which causes physical and mental
handicaps. You cannot examine
the phenotype of mutated OCRL1
in model vertebrates as when
OCRL1 is knocked out in mice
there is genetic redundancy with
its paralog INPP5B. And when both
OCRL1 and INPP5B are knocked
out mice die in early foetal stage.
So an OCRL1 homologue, dOCRL,
was located in Drosophila and null
mutations were made in this gene
to examine its function as there is
no redundancy effect is Drosophila.
TEM analysis of dOCRL Drosophila
deficient synapses shows a lack of

synaptic vesicles; Synaptic vesicles
are created by endocytosis so the
lack of them when dOCRL is absent
supports the idea OCRL is involved
in endocytosis.
The main aim of my project was
to confirm if dOCRL was involved
in neurological activity and my
secondary aim was to see where
OCRL was required for viability.
The 3 main tissues it is thought to
be required in are neuronal, muscle
and haemocyte. For my project I
investigated haemocyte tissue.
To investigate if OCRL had a
neurological function I used two
dOCRL mutants, c52 and ∆3. C52
mutants have a large deletion in
dOCRL that removes the start codon
and leaves the gene unviable. ∆3
mutants have had a P transposon
inserted into the 5’ region of the
dOCRL gene and then ripped out
again, this removes the start codon
making translation unviable. I
carried out crawling experiments
on mutant 3rd instar male larvae
by placing them onto an agar plate
and tracking the speed of their
movement for two minutes with
the VDub program. I compared the
mutant crawling data to Wildtype
and OCRLpre control larvae;
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OCRLpre is the dOCRL gene where
the P transposon is inserted but not
ripped out and is the control for ∆3
mutants. I then crossed mutants
to Drosophila that had a gene
duplication of OCRL on chromosome
3 to create gene rescued Drosophila;
I hoped this would restore OCRL
function in the fly and therefore
affect and improve crawling
behaviour.
I found that there is significantly
slower crawling in mutants than
Wildtype and OCRLpre, my controls.
The crawling speed of my rescues
was significantly higher than
mutants and was similar to wildtype
crawling rates. All this data indicates
that OCRL has a neurological
function as crawling, a movement, is
controlled by synapses.
For my second aim – where is OCRL1
required – I wanted to express
dOCRL in haemocyte tissue. This is
because when dOCRL is mutated in
fruit flies the larvae develop black
visible tumours. These tumours
are caused by an aggregation of
haemocytes in the hemolymph. In
order to see if dOCRL is required in
tissues such as neuronal tissue it
would be useful to express dOCRL
in haemocyte tissue only in order
to restore haemocyte function;
hopefully this would prevent
tumours from forming therefore
allowing neuronal tissue to be
examined more easily. I PCR cloned
a Drosophila haemocyte promoter
and a dOCRL gene and used these
to create a hybrid gene that would
allow expression of dOCRL in
haemocytes. My aim was to insert
this newly created gene construct
into a Drosophila adult so that the
dOCRL gene would be driven and
expressed in haemocytes. I then
wanted to measure the crawling
activity of 3rd instar male larvae

of these transformed flies. However
cloning genes can take a long time,
especially double ligations such
as this one, and by the end of my
placement I had made the hybrid
gene but I had not inserted it into
fruit flies.
Future studies could involve
expressing mutated dOCRL
separately in 3 specific tissues in
Drosophila; neuronal, muscle and
haemocyte. This would allow the
effects of mutated dOCRL to be
observed in three main tissues.
The Haemocyte promoter attached
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to dOCRL gene that I created during
my internship could be used in these
experiments.
I would like to thank my supervisor
Sean Sweeney, my PhD student
supervisor Ryan West and the
Genetics Society for the invaluable
experience I have gained from
this project. I am now much more
confident in my lab abilities and
presentation giving skills; skills
which will make my goal of
undertaking a PhD a stronger reality.
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Understanding the impact of genetic
variants in endometriosis using clinical
and biological data from ENDOX
Student Emily Tough
Supervisor Prof Krina Zondervan, University of Oxford

E

ndometriosis is a chronic,
debilitating disease affecting
around 5% of women of reproductive
age, which is characterized by
the presence of endometrial cells
outside the womb. The aetiology of
endometriosis is unclear, although it
is hypothesized to arise by retrograde
menstruation, whereby viable
endometrial fragments enter the
peritoneal cavity via the fallopian
tubes and implant onto and invade
structures such as the ovaries,
bladder and bowel. The likelihood of
this occurring is altered by factors
including menstrual flow duration
and molecular changes, which
influence the ability of ectopic cells
to implant and grow. Another theory
suggests that endometrial fragments
form outside the womb during
development.
Symptoms vary greatly between
sufferers but often include a
subset of: dysmenorrhea (painful
periods), dyspareunia (painful
sexual intercourse), dyschezia
(difficult/painful defecation) and
dysuria (difficult/painful urination).
Endometriosis is also commonly
associated with infertility. Because
of the wide variation in symptoms, it
is considered that endometriosis may
have subtypes. Less severe (stage A)
endometriosis may have a different
aetiology to more severe (stage B)
disease, and the latter has a stronger
genetic component.

The symptoms of endometriosis
are commonly dismissed as ‘part
of being a woman’ by the sufferers
themselves and health professionals,
hence women often have symptoms
for years before diagnosis. Definitive
diagnosis can only be achieved by
laparoscopy, an invasive procedure,
resulting in further delays in
diagnosis and treatment. Treatment
can involve surgery or administration
of hormones or painkillers: there is
currently no cure for endometriosis,
so aims are simply to relieve
symptoms.
The genetics of endometriosis
To improve diagnosis and
potentially develop cures, the basis
of endometriosis must be better
understood. Endometriosis has
a complex inheritance pattern,
involving environmental and
genetic interactions. Genome-wide
association studies have identified
9 single nucleotide polymorphisms
(SNPs) associated with endometriosis.
The location of these SNPs has
provided insight into potential
aetiologic pathways of the disease.
One of these SNPs, rs12700667,
on chromosome 7, is most
significantly associated with stage
B endometriosis. It is intergenic,
and probably influences pathways
regulating gene transcription,
potentially regulating expression
of distant genes. This SNP is also

associated with waist-to-hip ratio,
a measurement used to describe
fat distribution. This gives the SNP
further relevance by relating it to
obesity.
ENDOX
During my project I was involved
with ENDOX, a study designed to
discover more about the functionality
of endometriosis-associated SNPs,
particularly rs12700667. In ENDOX,
endometriosis sufferers and control
patients undergoing laparoscopy
are recruited and tissue samples are
collected before and during surgery,
along with detailed clinical and
surgical phenotypic information.
This information is important as
factors such as menstrual phase
affect sample quality and gene
expression levels, particularly in
endometrium. DNA, mRNA and
miRNA are extracted from tissue
types including eutopic endometrium,
fat and disease tissue and used
for genomic, transcriptomic and
epigenomic studies, including
targeted expression and methylation
studies. The goal is to gain insight
into the effects of rs12700667 variants
on gene expression levels and their
relationship to clinical status.
I had the opportunity to help
with many stages of the study,
spending time with the research
nurse, witnessing recruitment and
consenting of volunteers. Talking
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to patients with the disease enabled
me to understand the context and
importance of this study. I also
helped with sample collection (which
involved going into surgery to flashfreeze samples rapidly, to minimize
RNA degradation) and processing,
and had the chance to be involved
with DNA and RNA extraction and
learn about the methods used for
subsequent analyses.
A large part of my work entailed
creating a database to gather the
detailed phenotype information that
has been collected to date on surgical
and clinical sheets. I then used this
information to complete some basic
descriptive statistical analyses

to see whether the sheets had
collected adequate and appropriate
information, look at recruitment
numbers, and to look for differences
in data, e.g. between patients with
stage A and B disease.
Future work and acknowledgments
The results from my data analysis
should enable refinement of future
patient recruitment and sample
collection. They will also allow
prediction of sample quality, showing
which to send for extraction. My work
has directly fed into a pilot study of
ENDOX samples, on which I will be a
co-author. In the long-term, outcomes
from ENDOX could be identification

of disease subtypes, related novel
drug targets, possible preventative
methods and biomarkers for
diagnosis. It will also raise awareness
of this common, but often unheard of
disease.
I really enjoyed the project and
learned a tremendous amount about
the entire process of doing a clinical
study, from patient recruitment to
data analysis. The experience I gained
this summer has confirmed my
interest in a clinical research career
in genetics. I am very grateful to my
project supervisor Krina Zondervan
and her group, and to the Genetics
Society for giving me the opportunity
to do this project.

Unravelling the genetic regulation of
the kynurenine pathway and tryptophan
metabolism using Caenorhabditis elegans
Student Louisa Ive
Supervisor Dr Filipe Cabreiro, University College London

T

he nematode Caenorhabditis
elegans is an exceptional
model organism for the study of
metabolism, disease and ageing, as
well as an excellent tool for screening
purposes due to its transparent
nature. Gut granules (also called
lysosome-related organelles), which
are numerous in the intestinal
cells of nematodes, possess a
striking feature: they emit blue
fluorescence under ultraviolet light
(Gerstbrein et al., 2005 Ageing Cell).
This blue fluorescent substance
has been recently identified as
anthranilic acid, a metabolite of

the kynurenine pathway (Coburn et
al., 2013 PloS Biol). Therefore, this
feature allows for rapid screening
purposes and evaluation of the
tryptophan catabolic state in the
host. Tryptophan metabolism
and the kynurenine pathway are
emerging as key, evolutionary
conserved regulators of many
fundamental processes, such as
neurodegeneration, ageing and
death (van de Goot et al., 2012 PNAS;
Coburn et al., 2013 PloS Biol.).
Indeed, tryptophan catabolism is
required for the generation of several
important compounds, including
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the ubiquitous enzyme co-factor
nicotine adenine dinucleotide (NAD)
through the kynurenine pathway,
the neurotransmitter serotonin, and
the vitamin B3 (van der Goot and
Nollen, 2013 Trends Mol Med.). The
mechanism by which transcription
factors regulate tryptophan
metabolism in the host is largely
unknown. By using RNAi, it is
possible to knock-down transcription
factors and observe the effect on the
phenotype of the worm.
This project focused on
understanding how transcription
factors regulate the kynurenine

SUMMER STUDENTSHIP REPORTS

59
pathway. Using blue fluorescence
as an endogenous biomarker of
tryptophan catabolism, we aimed
to identify potential transcription
factors that regulated the pathway.
Further to this, we aimed to
characterize any positive targets
(transcription factors that affected
tryptophan catabolism) using real
time-PCR.
To identify transcription factors
that may regulate tryptophan
metabolism, I quantified the levels
of blue fluorescence in worms that
were 1 day old. This method involved
using a plate-reader technique that
had previously been developed
in the lab. The worms were first
frozen for 15-20 minutes at -80°C.
The temperature was set at 42°C
in the plate reader. As the worms
thaw, they die and emit a burst of
fluorescence. This fluorescence
is believed to be anthranilic
acid, which I did confirm to emit
fluorescence when excited at 360nm
(figure 1). However, I noted that the
tryptophan metabolite kynurenic
acid also emits fluorescence at the
same wavelenght. Fluorescence
was measured in worms that had
grown for at least one generation on
bacteria expressing different RNAi’s,
and the levels compared to a control
grown on the bacteria L4440. In order
to optimise the technique, I first
tested the sensitivity of the plate
reader. Using fewer worms improves
both the speed and accuracy of the
method.

The bacteria expressing the RNAi
were prepared blind from a preexisting RNAi library. I grew
cultures on plates containing IPTG
(a promoter to induce the RNAi
expression). The worms all initially
had a wild type genotype and
hence any differences in phenotype
can be considered only due to the
knockdown of specific worm genes
by RNAi.

seem to only fluoresce at one end
during the death peak (Figure 7).
This, along with the decreased basal
fluorescence level noted above, may
explain the differing peaks in the
assay.

Upon identifying positive targets,
I used fluorescence microscopy to
re-confirm differences in levels of
blue fluorescence between worms.
Videos of the worms dying helped
distinguish between differences
in baseline fluorescence level and
differences in levels during death.

ZK993.c. is not annotated on
wormbase, however Zinc Finger
and Homeobox (Zfh-2) is. Zfh-2 has
been described to play a role in
zinc storage in gut granules, which
as I have noted are also the site of
the blue fluorescence (Roh et al,
2012 Cell Metabolism). It therefore
seems possible that knock down of
Zfh-2 may be affecting storage of
kynurenine metabolites. The project
has established and optimized an
accurate and reliable technique
for the screening of many more
transcription factors, as well as
identifying Zfh-2 and ZK993.c for
further analysis including Q-PCR.

Using just 15 worms allows for a
good level of standardisation of
the technique, as demonstrated
by measuring the fluorescence of
multiple controls:
Many of the transcription factors
tested did not affect the death
fluorescence maximum value.
However, two targets that did were
identified- A4 and A10, named
arbitrarily due to their position in
the library.
Videos taken of the death of the
worms using the fluorescence
microscope showed a differential
pattern in the A4 worms compared
to the controls (Figure 6 and 7).
Whilst the control worms appear
to fluoresce along the length of the
body as the worm dies, the A4 worms

Upon identifying A4 and A10 as
potential regulators, I referred to the
library database and found them to
be Zinc Finger and Homeobox (Zfh-2)
and ZK993.c. respectively.

I would like to thank the Genetics
Society for their generous funding of
this project, as well as Dr Cabreiro
and the other lab members for their
help and support.

My project focused on two of the complexes in the RNAi
process – argonaute siRNA chaperone (ARC) and RNAinduced transcriptional silencing (RITS).
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Embryonic stress and the
maternal environment
Student Thomas Gibson
Supervisor Dr Manuela Truebano Marine Biology and Ecology Research Centre, Plymouth University

I

t is currently recognised that
the environment is an important
factor in determining the
trajectory that an animal follows
during development. There is
also evidence to suggest that the
environment an adult is exposed
to can profoundly affect offspring
phenotype and so fitness. Such
maternal effects have been studied
primarily in vertebrates such
as birds and fish, but have also
been observed in invertebrates.
Interestingly it has been shown
that exposure of adults to certain
stressors, such as metal pollutants,
can to lead increases in the
resistance of larvae. Relatively
poorly understood however, is
the role that maternal stress has
on the ability of the offspring to
cope with stress during embryonic
development within the egg.
The aim of the studentship was
to determine whether parental
exposure to stressful environments

affects the ability of their embryos
to mount a stress response. It
was hypothesised that embryos
from stressed adults would be
able to mount a stress response
to a greater extent or earlier in
development then those from
parents in control environments.
The rotation rate of the embryos
in the egg (a behaviour which
improves oxygen diffusion to the
embryo), and the expression of the
heat shock protein, HSP70 were
used as proxies of stress. There
were three objectives. Firstly,
to design and validate a qPCR
assay for absolute quantification
of HSP70 expression, secondly
to expose the F0 generation
to stressful conditions and
thirdly to quantify the extent
of the stress response of the F1
generation at two different stages
of development. The oviparous
hermaphroditic freshwater snail,
Radix balthica, was used as a
model.

Adults of R. balthica were
collected from Dartmoor National
Park and allocated to either
tanks with artificial pond water
(APW) with a salinity of 3ppt,
the stressful treatment, or APW
of 0ppt, the control, in the lab.
Eggs produced by the snails were
then collected and cultured in
0ppt APW until they had grown to
the developmental stages under
investigation (Figure 1.). The eggs
were then heat shocked at 36oC
for two hours, rotation rate was
observed and the eggs frozen for
later analysis of HSP70 expression.
The project started with an
optimization process to first
develop a suitable RNA isolation
method from low levels of starting
material and complex samples
(the components of the egg yolk
interfere with a range of isolation
methods). I also had to develop
a qPCR assay to identify an
inducible form of HSP70. RNA

Initial observations suggest differences in the rotation
speed of embryos exposed to different temperatures.
Additional samples are being analysed to provide
conclusive results, but this may indicate differences in the
ability to cope with stress between treatments.
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isolation using TRI-reagent® with
a modified protocol with additional
incubation and cleaning stages
provided the best yield. Primers
were designed for two HSP70
isoforms, initially identified as
part of an RNA-Sequence project.
The role of HSP70 in development
is complex, some isoforms being
involved in processes such as
tissue morphogenesis. Therefore
identifying the inducible isoform
was critical. One out of the two
was found to be heat inducible.
The qPCR assay was validated
accordingly and standards were
produced from purified gel extracts
of PCR products for the gene of
interest.
Initial observations suggest
differences in the rotation speed
of embryos exposed to different
temperatures. Additional samples
are being analysed to provide

conclusive results, but this may
indicate differences in the ability
to cope with stress between
treatments. Furthermore, the
material surrounding the eggs
was observed to be more opaque
in the stressed group, potentially
suggesting differences in egg mass
composition due to differences
in maternal provisioning. This
warrants further investigation.
I am currently working on
qPCR assays to quantify HSP70
expression and expect to complete
this as part of my third year
dissertation. The studentship
has been an excellent experience.
Thanks to the time I was able to
dedicate to the project over the
summer, my molecular biology
skills, as well as organisation
and confidence in the lab, have
improved dramatically. The
experience has been highly

beneficial for my personal
development and, I believe, also for
our laboratory. I now feel confident
to help other students with
their projects, and will continue
improving over the completion of
the project.
I would like to thank the Genetics
Society for funding the research
and enabling me to develop skills
in molecular biology. I am indebted
to my supervisor, Dr Manuela
Truebano for the molecular
training and opportunity to apply
for the studentship. I would also
like to thank Dr Oliver Tills, Dr
Simon Rundle and the other staff
at MBERC for their help and
support during the studentship.
I look forward to working with
them during the completion of the
research.

Life-extending dietary interventions
reduce age-related pathologies in
Caenorhabditis elegans
Student Charlotte Flanagan
Supervisor Dr Marina Ezcurra and Prof David Gems, Institute of Healthy Ageing, University College London

A

geing is the main cause of fatal
disease in the world today,
but its biological basis remains
poorly understood. One approach
to understand the biology of ageing
is to study simple, short-lived and
experimentally tractable animal
models such as the worm C. elegans.
Previous research has shown
that simple interventions such as

single-gene mutations and Dietary
Restriction (DR) can dramatically
increase lifespan in various model
organisms. The effects of these
interventions have been found to
involve evolutionary conserved
nutrient-sensing pathways.
However, the downstream effector
mechanisms involved, and the
nature of the ageing process itself

remain unclear.
A problem is that it is difficult to
deduce from an effect on lifespan
the underlying determinative
biological processes. This is often
true even where lifespan-controlling
genes have been identified, e.g.
those that specify signalling and
gene-regulatory proteins. To try to
circumvent this problem, we have
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work using UV-killed E. coli has
shown similar results. Whether
effects of antibiotics on survival
are attributable to prevention
of pharyngeal pathology and/or
intestinal atrophy remains to be
investigated.

been pursuing a new approach
based on the assumption that, as in
humans, late-life mortality results
from age-related pathologies.
In principle, it is easier to make
sense of gene effects on specific
pathologies than on lifespan.
Moreover, C. elegans is an excellent
organism in which to study
age-related pathology given its
transparent body wall.
In this Summer project, we looked
for the first time at the effect on
age-related pathology of two lifeextending interventions involving
the worms’ bacterial food source
(E. coli OP50). The first was
treatment of the E. coli food source
with antibiotics which extends
lifespan probably by preventing
infection of older worms. The
second was mutation of the gene
eat-2, which reduces feeding rate,
resulting in Dietary Restriction (DR).
Effects of these treatments on the
development of five salient agerelated pathologies was monitored:
deterioration of the muscular
pharynx, intestinal atrophy,
accumulation of yolk, atrophy and
disintegration of the gonad, and
development of uterine tumours.

Pathologies were monitored
using Nomarski microscopy, and
their severity measured by visual
inspection and use of scoring
system, allowing statistical
analysis. The effects of treatments
on lifespan were also verified, in
parallel to the pathology analysis.
For the antibiotics experiment, wildtype worms were raised on
E. coli with or without the antibiotic
carbenicillin. As a control for direct
effects of carbenicillin on C. elegans,
worms were also maintained on
carbenicillin-resistant E. coli in
the presence of carbenicillin. As
expected, carbenicillin increased
C. elegans survival (76% increase
in mean lifespan) on antibioticsensitive but not antibioticresistant E. coli. This implies that
carbenicillin acts through the
bacteria to increase worm lifespan.
Only on carbenicillin-sensitive E.
coli all pathologies (except uterine
tumours) were suppressed by
antibiotics. Effects on pharyngeal
deterioration and intestinal
atrophy were particularly
marked, implicating bacterial
proliferation in the development
of these pathologies. Preliminary
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To study dietary restriction, we
used two mutations, eat-2(ad465)
and eat-2(ad1116). Neither mutation
increased lifespan. Although
this was somewhat unexpected,
variability of effects of eat-2 on
lifespan have been noted in this lab
before, perhaps reflecting subtle
differences in culture conditions.
Pathology analysis detected a
reduction only in uterine tumour
growth and yolk accumulation.
The former could reflect the
reduced fecundity of eat-2 mutants;
tumours develop from unfertilised
oocytes left in the uterus. It was
previously reported that blocking
uterine tumour development does
not increase C. elegans lifespan.
Thus, in these trials eat-2 seems
to have acted on ageing only to
reduce pathologies that are not life
limiting.
I would like to thank the Genetics
Society for enabling me to
undertake this project. The
internship provided me with
an invaluable opportunity to
experience life in a lab and conduct
my own research, and confirmed
my desire to pursue research as
a career. I would especially like
to thank David Gems and Marina
Ezcurra for mentoring me and
Deborah Kendall for working with
me on the project. I would also like
to thank everyone in the C. elegans
lab at the Institute of Healthy
Ageing for their guidance and
friendly support.
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See the relevant web pages and downloadable Funding
Application Forms at www.genetics.org.uk

One-off Meeting Sponsorship
Purpose
Sponsorship of genetic research meetings not organised by the Genetics Society.
The Genetics Society receives several requests from members each year to sponsor meetings in the field of genetics.
These meetings are usually one-off meetings with an ad hoc organising committee and may be partly sponsored by
another Society. The guidelines below indicate a review process for applications and the conditions that must be met
for the award of Genetics Society sponsorship.

Review of applications
1)
2)
3)

Members may make applications at any time visiting the following website: http://gensoc.fluidreview.com/
The application will be circulated to the full committee for review. The review will cover suitability of the
meeting for Genetics Society sponsorship and level of support requested.
The committee will be asked to respond within two weeks and the Society aims to respond to requests within
four weeks.

Conditions of sponsorship
4)

Several levels of sponsorship are possible: (a) single lecture: £200 (b) session: £500-1000
(c) major sponsor: £1500-2000.
5) Genetics Society sponsorship must be mentioned in all pre-meeting publicity (e.g. posters, flyers, website) and
in the meeting programme. If the Genetics Society is the major sponsor the meeting should be advertised as a
“Genetics Society-sponsored meeting”.
6) Details of the programme of the meeting and registration forms should be sent as far in advance as possible
to theteam@genetics.org.uk, for inclusion in the Society’s newsletter and on the website.
7) A short report on a meeting that receives sponsorship of £1000 or more, for possible publication in the newsletter
and on the website, should be sent to theteam@genetics.org.uk within one month of the conference taking place.
8) Genetics Society sponsorship may be used at the organiser’s discretion, but budget travel and accommodation
options should normally be insisted upon. Any unused grant should be returned to the Genetics Society.
The Society will not be responsible for any losses incurred by the meeting organisers.
9) An invoice for the grant awarded should be submitted to theteam@genetics.org.uk. The grant may be claimed in
advance of the meeting and no longer than one month after the meeting.
10) The meeting organisers agree to make details of how to apply for Genetics Society membership available to nonmembers attending the sponsored meeting. Meetings that receive maximum sponsorship will be expected to
offer a discounted registration fee to Genetics Society members to encourage non-members to join the Society at
the same time. New members may then attend at the discounted rate, once confirmation of their application for
membership of the Genetics Society has been received from the Society’s Office.
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New Sectional Interest Groups
Purpose
Regular sponsorship of genetic research meetings on particular themes.
Regular (e.g. annual) funding is available for genetics research communities who wish to run regular series of
meetings. Current examples include Arabidopsis, the Population Genetics Group and the Zebrafish Forum.
Members may make applications for new Sectional Interest Groups at any time. Applications should be submitted
on the GS Funding Application Form and emailed to theteam@genetics.org.uk using message subject ‘New Sectional
Interest Group’ and your surname. The award of Genetics Society support will be subject to review of applications by
the committee and subject to the following conditions.
1)

The sponsorship of the Genetics Society must be mentioned in all pre-meeting publicity (e.g. posters, flyers,
website). It should also be acknowledged in the meeting programme booklet. It is understood that wherever
possible, the meeting should be advertised as ‘A Genetics Society Meeting’, however, where the Society’s
financial contribution support is only partial, and where this formula of words would conflict with the interests
of other sponsors, it is acceptable for the meeting to be advertised as a ‘Genetics Society-Sponsored Meeting’.

2)

Details of the programme of the meeting should be made available to all Genetics Society members via the
Society’s newsletter, and electronic copy should be sent as far in advance as possible to the newsletter editor,
at the latest by the advertised copy date for the newsletter preceding the close of registrations for the meeting.
The same details will appear on the Genetics Society website. This information should include the programme of
speakers, the topics to be covered, plus details of how to register for the meeting.

3)

A report on the meeting, once it has taken place, should be submitted for publication in the newsletter, which
is the official record of the Society’s activities. This should be sent as soon as possible after the meeting to
theteam@genetics.org.uk, and should include brief factual information about it (where and when it took place,
how many people attended and so on), together with a summary of the main scientific issues covered.

4)

Genetics Society funds may be used to support speaker travel, accommodation, publicity or any other direct
meeting costs, at the organizers’ discretion. It is understood that budget travel and accommodation options will
normally be insisted upon. Any unused funds should be returned to the Society. The Society will not be liable for
any financial losses incurred by the meeting organizers. Any profits should be retained solely for the support of
similar, future meetings, as approved by the Society.

5)

A written invoice for the agreed amount of Genetics Society sponsorship should be forwarded to
theteam@genetics.org.uk, no later than one month after the meeting date. Funds may be claimed in advance of
the meeting, as soon as the amount of support has been notified in writing.

6)

Meeting organizers may levy a registration charge for attendance at the meeting as they see fit. However, it
is understood that Genetics Society members will be offered a substantial discount, so as to encourage nonmembers wishing to attend to join the Society at the same time. The meeting organizers agree to make available
to non-member registrants full details of how to apply for Genetics Society membership, such as appear on the
website and in the newsletter, and may charge such persons the same registration fee as charged to members,
upon confirmation from the Society’s Office that their application and remittance or direct debit mandate for
membership fees has been received.

7)

The meeting organizers are free to apply to other organizations for sponsorship of the meeting, as they see fit.
However, organizations whose policies or practices conflict with those of the Genetics Society should not be
approached. In cases of doubt, the officers of the Genetics Society should be consulted for advice.
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New Sectional Interest Groups (continued)
8)

If the meeting is advertised on the Internet a link to the Genetics Society website (www.genetics.org.uk)
should be included.

9)

For those groupings holding their first such meeting with Genetics Society support, it is understood that
the Society’s support for future meetings of the series will be decided on the basis of the success of the first
meeting, including adherence to all of the conditions listed above. The first meeting is hence supported on a
pilot basis only.
10) The meeting organizers will nominate a responsible person who will liaise with the Genetics Society on all
matters relating to the meeting, and whose contact details will be supplied to the Society’s Office. This person
will inform the Society if he/she resigns or passes on his/her responsibility for the meeting or series to another
person, whose contact details shall also be supplied.

Junior Scientist Grants
Purpose
To support attendance at genetics research meetings by junior scientists. In this section, junior scientists are defined
as graduate students and postdoctoral scientists within two years of their PhD viva.

Travel and accommodation to the Genetics Society meetings
Grants up to £150 are available for travel and essential overnight accommodation costs to attend all Genetics Society
meetings, including the Genetics Society’s own bi-annual meetings and meetings of our Sectional Interest Groups.
The cheapest form of travel should be used if possible and student railcards used if travel is by train. Airfares will
only be funded under exceptional circumstances.
How to apply: For the Genetics Society’s own Spring and Autumn meetings, applications should be submitted online
(https://gensoc.myreviewroom.com) before the registration deadline of the meeting.
For meetings of our Sectional Interest Groups (e.g. Arabidopsis, Population Genetics Group, Zebrafish Forum),
junior scientist travel claims should be submitted on the GS Funding Application Form at any time and emailed to
theteam@genetics.org.uk using message subject “Travel to GS meeting” and your surname.
There is no limit to the maximum frequency at which the grants can be awarded for attending the Genetics
Society meetings.

Travel, accommodation and registration cost at other meetings
Grants of up to £750 to attend conferences in the area of Genetics that are not Genetics Society meetings (including
sectional meetings) are available to junior scientists.
How to apply: Please visit the website https://gensoc.myreviewroom.com in time for one of the quarterly deadlines
(1st day of February, May, August and November). The application must be accompanied by a supporting statement
from the applicant’s supervisor or head of department, which must be uploaded via the online application form
before the deadline.
Other conditions: Recipients of these grants will be asked to write a short report that may be included in the
newsletter. A maximum of one grant per individual per two years will be awarded.
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Training Grants
Purpose
To support attendance at short training courses.
Grants of up to £1,000 are available to enable members to go on short training courses in the area of Genetics
research. Eligible expenses include travel, accommodation, subsistence and tuition fees.
How to apply: Applications should be made online via the Genetics Society Grants application site. Deadlines are
bi-monthly (1 February, 1 April, 1 June, 1 August, 1 October and 1 December). To apply please visit the website
https://gensoc.myreviewroom.com.
Closing date: awards will be announced within two months of the closing date. A maximum of one Training Grant
per individual per three years will be awarded.

Heredity Fieldwork Grants
Purpose
To support field-based genetic research and training.
Grants of up to £1,500 are available to cover the travel and accommodation costs associated with pursuing a fieldbased genetic research project or to visit another laboratory for training. The research field should be one from which
results would typically be suitable for publication in the Society’s journal Heredity. The scheme is not intended to
cover the costs of salaries for those engaged in fieldwork or training, or to fund attendance at conferences.
How to apply: Applications should be made online via the Genetics Society Grants application site. Deadlines are
bi-monthly (1 February, 1 April, 1 June, 1 August, 1 October and 1 December). To apply please visit the website
https://gensoc.myreviewroom.com.
A panel of members of the Genetics Society committee will review applications including both information on
the student and the proposed project. Feedback on unsuccessful applications will not be provided. Awards will be
announced within two months of the closing date.
Other conditions: Only one application from any research group will be admissible in any one year. Recipients
of these grants will be asked to write a short report within two months of completion of the project that may be
included in the newsletter. A maximum of one grant per individual per three years will be awarded.
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Genes and Development Summer Studentships
Purpose
To support vacation research by undergraduate geneticists.
Grants of up to £2,350 are available to provide financial support for undergraduate students interested in gaining
research experience in any area of genetics by carrying out a research project over the long vacation, usually prior to
their final year.
Applications must be made by Principal Investigators at Universities or Research Institutes. The application must be
for a named student. Studentships will only be awarded to students who have yet to complete their first degree i.e.
those who will still be undergraduates during the long vacation when the studentship is undertaken. There are no
restrictions concerning the nationality or membership status of the student, and the student does not have to attend
a UK university.
How to apply: there is one closing date of 31st March each year. The student’s tutor or equivalent must also send a
reference. Undergraduate students who wish to do vacation research projects are encouraged to seek a PI to sponsor
them and to develop a project application with the sponsor. Both the PI and the student involved must be members of
the Genetics Society.
The studentship will consist of an award of £200 per week for up to 8 weeks to the student plus a grant of up to £750
to cover expenses incurred by the host laboratory. Both elements of cost must be justified. The award will be made to
the host institution.
A panel of members of the Genetics Society committee will review applications including both information on the
student and the proposed project. Feedback on unsuccessful applications will not be provided.
Other conditions: Recipients of these grants will be asked to write a short report within two months of completion of
the project that may be included in the newsletter.
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The Genetics Society
The Genetics Society was founded in 1919 and is one of the world’s
first societies devoted to the study of the mechanisms of inheritance.
Aims
The Genetics Society was founded
in 1919 and is one of the world’s
first societies devoted to the study
of the mechanisms of inheritance.
Famous founder members included
William Bateson, JBS Haldane
and AW Sutton. Membership is
open to anyone with an interest in
genetical research or teaching, or
in the practical breeding of plants
and animals.

Meetings
The main annual event of the
Society is the Spring Meeting. This
has at least one major symposium
theme with invited speakers, and a
number of contributed papers and/
or poster sessions.
One day mini-symposia are held
during the year in different regions
so that members from different
catchment areas and specialist
groups within the society can be
informed about subjects of topical,
local and specialist interest. Like
the spring symposia these include
papers both from local members
and from invited speakers. One of
these meetings always takes place
in London in November.

at a Genetics Society Meeting by
an internationally distinguished
geneticist.
The Society also awards the Genetics
Society Medal, the Mary Lyon Medal,
Balfour Lecture and JBS Haldane
lecture on an annual basis. Winners
of the Genetics Society Medal and
Balfour lectures present their lecture
at a Genetics Society Meeting.

International links
The Society has many overseas
members and maintains links with
genetics societies in other countries
through the International Genetics
Federation, the Federation of
European Genetics Societies and
through the International Union of
Microbiological Societies.

Publications

Medals and Lectures

The Society publishes two
major international scientific
journals: Heredity, concerned with
cytogenetics, with ecological,
evolutionary and bio-metrical
genetics and also with plant and
animal breeding; and Genes and
Development, which is jointly
owned with Cold Spring Harbor
Laboratories and which is concerned
with molecular and developmental
aspects of genetics.

The Mendel Medal, named in honour
of the founder of modern genetics,
is usually given on alternative years

A newsletter is sent out twice a year
to inform members about meetings,
symposia and other items of interest.
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Specialist interests
Six specialist interest areas are
covered by elected Committee
Members: Gene Structure, Function
and Regulation; Genomics; Cell &
Developmental Genetics; Applied
and Quantitative Genetics;
Evolutionary, Ecological and
Population Genetics; Corporate
Genetics and Biotechnology. The
Committee Members are responsible
for ensuring that the various local
and national meetings cover all
organisms within the broad spectrum
of our members’ interests.

gs

the

Membership form

geneticssociety

Membership includes free online subscription to Heredity
Please complete this form and return it, along with your cheque, Direct Debit instructions or credit card to The Genetics Society,
c/o Portland Customer Services, Charles Darwin House, 12 Roger Street, London, WC1N 2JU. Complete this section carefully. The
information you provide will help us to correspond with you efficiently and ensure that your details are accurately held on our
membership database.
1. IDENTIFICATION (as data controllers we adhere to the Data Protection Act 1998)
Title: Prof.

Dr.

Mr.

Miss.

Mrs.

Last Name:

Ms.
First Name:

Institution:
Institution Address:
Postcode:

Country:

Telephone:

Fax:

Email:
Your home address should only be given when there is no alternative. Please ensure that you have included your email address.

2. AREAS OF INTERESTS (tick as appropriate)
Gene Structure, Function and Regulation

Genomics

Cell and Developmental Genetics

Applied and Quantitative Genetics

Evolutionary, Ecological & Population Genetics

Corporate Genetics and Biotechnology

3. MEMBERSHIP FEES
Membership entitles you to reduced rate entry to meetings, discounts on journals, free Society newsletters plus free online access
to Heredity. The annual membership charges are as follows (please tick applicable box):
Full Member: *£25.00

Postgraduate Member: *£15.00

Undergraduate Member: £5.00

* there is a reduction of £5.00 from the membership charge for full and postgraduate members paying by Direct Debit

4. STUDENT MEMBERSHIP (if this section is not applicable please go to section 5)
As a student member of the Society you are eligible to apply for a grant to defray the cost of attendance at meetings organised by
the Society. Full details regarding grants is available on the web site. In addition, after one year full membership you can apply for a
grant for overseas travel to international meetings held outwith the Society.
If you are applying for an undergraduate membership please state year of graduation:
If you are applying for a postgraduate membership please state year of starting research degree:

Signature of Head of Department/Supervisor

Please note: After four years’ postgraduate membership you will be required to pay the full subscription fee.

5. PAYMENT
Option 1: Direct Debit (UK Bank Accounts only)
Complete this membership form and a Direct Debit mandate form, which can be downlaoded from our website and send
them to the address below.
I wish to pay by Direct Debit (tick box if applicable). Paying by Direct Debit entitles Full members and Postgraduates to
a saving of £5.00 from the price of their membership. Direct Debit Membership Subscriptions are renewed on an annual basis.
Option 2: Cheque/Bank transfer
made payable to Portland Customer Services
I enclose a cheque for the sum of £
Payment made by bank transfer to: Portland Customer Services, National Westminster Bank plc, 25 High Street,
Colchester CO1 1DG, UK. Account no. 01863630 Sort Code: 60-06-06.
To facilitate identification please confirm:
Your transfer reference

Date of transaction

Amount £

Bank from which the transfer has been made

Option 3: Credit/Debit Card
I wish to pay by Credit Card.
Credit Card Type: Visa

Mastercard

Switch

I authorise Portland Customer Services to use the credit card details below to pay my membership fees.
Card No

Issue No (if available)

Start Date

Expiry Date

Name of Cardholder
Signature

Date

Address of Cardholder
City

Postcode/Zip

Country

6. MEMBERSHIP NOMINATION
Your application for membership of the Genetics Society will not be accepted without the signature of a FULL MEMBER nominating
you for membership. In instances where no full member is available you must submit a copy of your CV along with a short
Academic Reference. Your application will then be considered by the Committee. Alternatively, you may contact the Society by
email for a list of Society Reps in your area: theteam@genetics.org.uk.
Signature of nominating FULL MEMBER

Print name in block capitals

Membership No.

I do not have a signature of a nominating member. I enclose a copy of my CV along with an Academic Reference for
consideration by the Committee (tick box if applicable)
Please return your membership application form along with any attachments to: The Genetics Society, Portland Customer Services,
Commerce Way, Colchester CO2 8HP, UK marking your envelope MEMBERSHIP APPLICATION.
Please note that the approval of new members is ratified at the Spring Meeting as part of our AGM. However, your membership will begin as soon as your
application is processed.

Notification of change of address form
If you wish to notify us of a change of address, you can use our online facility by visiting www.genetics.org.uk or by
emailing us at theteam@genetics.org.uk. Alternatively you can complete the form below and return it to:

The Genetics Society, c/o Portland Customer Services, Charles Darwin House, 12 Roger Street, London, WC1N 2JU
marking your envelope CHANGE OF ADDRESS NOTIFICATION.

Note that from

Title: Prof.

my new address will be:

Dr.

Mr.

Miss.

Mrs.

Ms.

(Print or Type)

Last Name:

First Name:

Institution:
Address:

Postcode:
Telephone:

Country:
Fax:

Email:
Previous address:
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Heredity has a new look:
a new front cover every month!
We are accepting figures/pictures/photos from authors that have their articles accepted in the journal.
Please contact the editorial office to receive the details!

