On December 17, 2007 ainvolvement of 5 other aca- Alberta Pork Board, Bi-
new NSERC Strategic Re- demic institutions from oniche Animal Health Can-
search Network with a na- across Canada: McGill Uni- ada, Canadian Food In-
tion-wide, diverse base of versity, University of Guelph, spection Agency, Hypor
m ry | industrial, governmental, University of Montreal, Uni- Inc, JBS United Inc, L'Al-
and academic collaborators versity of Ottawa, and the liance Boviteq, Minitube of
was approved for NSERC University of Saskatoon. America, and Nutreco —
support. The NSERC Em- bringing the amount of
bryoGENE Research Net- NSERC awarded the Net-total support for Embryo-
work is truly unique in its work with a five-year award GENE to $8.9M. The
structure in that it will con- (2008-2012) totaling almost launch of the Network is
sist of two research nodes:$4.9 million. This amount now imminent as the Net-
one at the Université Laval was matched with cash and it work Research Agreement
and the other at the Univer- -kind contributions from Net- has been signed by all part-
sity of Alberta. The Network work collaborators — Agricul- ners.
will also boast the scientific ture and Agri-Food Canada

Genomics  Epigenomics
Nutrition  Environment

In March 2003, a meeting from in vitro produced em- the production of normal
of the Animal Biotechnol- bryos for food-animal pro- embryos, and consequently
ogy Focus Group addressec duction. However, the cur- normal offspring. In paral-
the need to assess the impacrent lack of knowledge was lel with the need to under-
of developments in embryo raised as an issue in the ap stand the impact of ART on
research. This group in- plication of reproductive livestock development,
cluded the CFIA collaborat- biotechnologies in the live- there is increasing evidence
ing with Environment Can- stock industry by federal that epigenetic mechanisms
ada, Health Canada, ancagencies in charge of evalu- can substantially reshape
AAFC, to develop and im- ating assisted reproductive the phenotype of offspring
plement appropriate risk- technologies (ARTS) in live- with equal genetic poten-
based regulatory controls for stock production. This view tial, thereby raising new
the application of animal is shared by the scientific challenges and opportuni-
biotechnology to food- community. It is widely ties for the food-animal
animal production. Once accepted that ART can have jndustry. In particular an
implemented, this regulatory a critical impact on the de- ynderstanding of the role of
framework would address veloping embryo, and can maternal nutrition and
public concerns about the even result in prenatal pro- metapolic state in driving
impact of using cloned, gramming of postnatal phenotypic plasticity is
transgenically modified live- health and considered to be equally
stock, and animals derived important for the produc-
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tion of viable, healthy offspring. The through the epigenomic events that exert rative approach and focus of the then
potential role of functional nutrients as their influence over the entire life of the proposed EmbryoGENE Network would
regulators of this process has become offspring, and could potentially be trans- meet the needs identified by these various
another key focus of the regulatory agen- mitted to subsequent generations. An meetings.

cies and is seen as an important commer understanding of such multi-generational

cial opportunity in livestock nutrition. imprinting is important for both efficient

There is a growing body of evidence that livestock production, and for those work-

the environments to which embryos are ing in the area of human health, as both

exposed, either through artificial condi- the short and long-term impacts of nutri- ' “1
tions and physical stresses of reproduc- tional imbalances are considered. 2

tive biotechnologies, or through the natu- . o e "\
ral maternal environment that can be At a _fl_nal meeting in 2007 the '.‘eed was ! 0’7
influenced by nutritional status and man- 'd.e”“f'ed for a conperted effort in gener- ) o
agement practices, can impact the em- ating the df?“a required by both the regulz_a— gl
bryo. Short-term impacts are seen in em- tory agencies to help them develpp evi-
bryonic quality and survival capacity; dence-based regulat|on_s, _and the industry
while the long-term impacts are mediated to allow them. to grow within the scope of

those regulations. The expertise, collabo-

The large-scale and multidisciplinary search results for the benefit of Canada. combinations of representatives from
nature of projects funded by the NSERC . each collaborating sector. These bodies
Strategic Network Grants Program entail N Order to meet all the requirements of 5.0 e Board of Directors, the Interna-
a network approach with collaboration the funding agency and the expectations i, scjentific Advisory Committee, the
between academic researchers, govern-Of all stakeholders, each Network must g,qq\tive Committee, and the Communi-
mental agencies, and industry organiza- have an -appropriate management StIUC ;aiins Committee. The day-to-day man-
tions. The collaborating organizations are tur(_e _t9 direct, manage, and integrate its agement of the Network is overseen by
expected to be involved in all stages of activities. the Network Co-Directors and carried out
the network, from development of the The EmbryoGENE Strategic Network is by two Network Managers.

proposal to implementation of the re- governed by four main bodies made up of
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His work on animal reproduction has an NSERC grant to create a blueprint of
enriched the medical arsenal available to the genes expressed in early bovine em-
tackle both animal and human fertility bryos. This collaboration between the
issues. The methods he developed to pro universities of Guelph, Western Ontario
duce the first cows conceived in vitro are and Laval has resulted in the creation of
now used around the world. Since 2000, the BlueChip, a cDNA microarray con-
he has held a Canada Research Chair iitaining 1,200 unigenes, presented at the
Animal Genomics applied to reproduc- IETS meeting in January 2005. This bo-
tion. An international grant was awarded vine microarray contains an enriched
to Dr. Sirard to organize a taskforce on population of genes not present in other
embryo genomics, resulting in the organi- tissues which are potentially important to
Dr. Marc-André Sirard is the principal in- zation of the First International Meeting normal early embryogenesis. The exper-
vestigator and co-director of the Embryo- on the Bovine Embryo Gene Collection tise acquired through the development of
GENE Network. Based out of Université (BEGC) and a website to share results on this unique tool is at the core of Embryo-
Laval, Dr. Sirard has an established reputa-gene  expression in  bovine pre- GENE's platform development.

tion as a leader in animal genomic research.implantation embryos. He also obtained




Dr. Foxcroft, co-director of the Embryo-
GENE Network based out of the Univer-
sity of Alberta, was appointed to an
NSERC-Industry Research Chair in

Swine Reproductive Physiology in 1988. the application of a range of state-of-the-art
The research program he established wa technologies to the improvement of breed-
supported by over $4M of funding from ing management in swine. Most recently, a
the Alberta Pork Board, the provincial major CFI/ASRIP grant to establish an
government, and other industry partners Agricultural Livestock Genomics/
during the subsequent 10 years. Dr. Fox- Proteomics Unit at the University of Al-
croft was one of the first individuals from berta will allow members of the Swine
the University of Alberta appointed to a Reproduction-Development Program led by
Senior Canada Research Chair and is Dr. Foxcroft to rapidly increase the study of
recognized as a world leader in the appli- early embryonic and fetal development in
cation of basic research to improving swine at the genomic level.

breeding herd management at the produc

tion level. Dr. Foxcroft's core expertise

includes endocrinology, embryology, and

Julie Nieminen is the Network Manager Tracy Gartner is the Network Manager
for the Laval node of the EmbryoGENE for the Alberta node of the EmbryoGENE
Network. Her background is in scientific Network. Her background is in business
research and she holds a Bachelor degreand science, holding a diploma in Busi-
in Microbiology, a Master's Degree in ness Administration and a Bachelor of
Immunology and a PhD in cellular and Science in Biology. Tracy has various

molecular biology from the Université work experiences at the interface of sci-
Laval. During her graduate studies, Julieence and business, including managing a

had the opportunity to be involved in biological research station in northern

most aspects of academic research, fronCanada, administering grant funding at

bench work to project management. Juliethe University of Alberta, and working at
can be contacted at: an agricultural funding agency. Tracy can

. . be contacted at:
Centre de Recherche en Biologie de la

Reproduction

2440 Bl Hochelaga, Pavillon INAF
Université Laval, Québec, QC, G1V 0A6
tel: 418-656-2131 ext 11465
julie.nieminen@crbr.ulaval.ca

Department of Agricultural, Food and
Nutritional Science

3-10V Ag/For Building, Univ of Alberta,
Edmonton, AB, T6G 2P5

Phone 780.248.1159
tracy.gartner@ualberta.ca

The Network Managers will see to the

day-to-day activities of the Network and

ensure effective communications between
Network members and the public.
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Julie Nieminen (left) and Tracy Gartner (right)

Voting Members
The EmbryoGENE Board of Directors is
made up of representatives from various
academic institutions, industry collabora- John Brennan, (Nutreco)
tors and governmental agencies. They are ’
responsible for various tasks including: . -
fiduF::iary responsibility for use of all pro9 John Dobrinsky, (Minitube)
ject funds; authority over managerial and
funding decisions for the projects; and
ensuring compliance of the project with
any relevant NSERC, governmental and
university policies. We are excited about
the expertise of the representatives that
comprise our Board of Directors.

Patrick Blondin, (Boviteq)

Alan Mileham (PIC)
To be determined (CFIA)

Jacques Surprenant (AAC)

Brian Van Doormal (Canadian Bovine
Industry — Chair)

Non-Voting Members
George Foxcroft , UofA
Denis Mayrand, Laval
Graham Plastow, UofA
Marc-André Sirard, Laval
Lynda Wood, NSERC
Kurt Zuelke, Chair of ISAC
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The International Scientific Advisory Isabelle Hue, France and progress are benchmarked against the
Committee (ISAC) provides critical input best research in the international commu-
into the research program on an annual Poul Hyttel, Denmark nity.

basis, on aspects of program orienta- Karl Schellander, Germany

tions, removal and addition of Network
members, recommendations on appropri-
ate contributions to individual projects, Chris Tuggle, USA

and recommendations on new researct )
directions. The ISAC will include the Kurt Zuelke (chair), USA

two Network Directors as well as five  The international character of the Com-
international, independent scientists: mittee will serve to ensure that activities

Kevin Sinclair, UK

The central ideological core of the Em- 1. What defines a normal, healthy em- ucts. A full understanding of how the

bryoGENE Research Network is charac- bryo at the molecular level? nutritional and metabolic status of the
terization of the developmental normality female creates “lost opportunities” for the
of the early embryo. The application of 2. How, and to what extent, do routine pork, dairy and beef industries has impor-
assisted reproductive technologies (ART), assisted reproductive technologies affec tant economic implications. In the case of
the metabolic status of the female, and normal development? ART, a lack of knowledge is preventing

limitations in nutrient availability to the agencies from establishing a clear posi-
embryoin vivo, cause deviations from the tion on the acceptability of the technolo-
normal pattern of embryonic development gies in the face of increasing public con-
that have important economic and regula- cern about the potential risks of biotech-
tory consequences. Several of the nology in the agri-food industry and is

‘environmental’ factors leading to devia- clearly impairing the growth of the very

tions from the normal pattern of embryonic The scientific activities of the Embryo- promising livestock biotechnology sector
development appear to involve epigenetic GENE Network will provide answers to in Canada

regulation of gene expression. The role of these critical questions. Indeed, the sci-

imprinted genes in driving this phenotypic entific neutrallity of academic research is

plasticity will, therefore, be an integral part important for an objective assessment o

of the EmbryoGENE program. these sensitive issues. The answers t

these questions have broad application

being of interest to governmental agen-

cies involved in regulation of biotechnol-

ogy applied to livestock and their prod-

3. How does the metabolic state of the
dam, and availability of nutrients avail-
able to the embryo in vivo, drive pheno-
typic plasticity?

EmbryoGENE will address three basic and
very important questions:
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Initially, Network resources will be di- tions in small cellular samples available more limited. Expertise within the
rected toward the development of techo- from oocytes and early embryos. Cana- Network will be used to develop novel
nological platforms for functional com- dian scientists have been at the forefront epigenomic tools suitable for the lim-
parisons in the form of common meth- of biotechnology development in animal ited amount of material present in oo-
odological approaches to transcriptome reproduction and already hold a leader- cytes and early embryos. By mastering
and epigenome analyses. Transcriptome ship position in the application of ge- the study of such unique tissues, these
analysis will be used to draw a global nomic tools to oocyte and embryo sam- technological developments will estab-
picture, at the gene expression level, of ples. The new generation of transcrip- lish Canada’s leadership position in
the alterations caused by both ART and tomic analytical tool developed by Em- this area of research and enhance the
the metabolic status of the female. Fur- bryoGENE activities will allow the the synergy and networking capabilities of
thermore, the high-throughput genomic leadership position to be maintained. EmbryoGENE

tools developed will allow for detailed The tools currently available to study the

characterization of cellular responses to epigenetic marks in the early embryo are

any treatments or environmental condi-




/

Using the technological platforms described ab&etwork research-
ers will be able to perform comparative analyseasgess the degree of
normalcy of oocytes or embryos produced by ARToriginating from
females under diverse hormonal influences, nuir@iacegimes, or in
different metabolic states.

As presented in the figure to the right, the Netwaill be structured
under four research themes that will define theaoctpf both ART
and metabolic state on the normal transcriptomeatiie and swine.
The comparative activities of the Network are duoed according to
the nature of the perturbations to be evaluatedAskjsted reproduc-
tive activities, 2) Maternal nutritional/metabolgtates, and the live-
stock species in which these perturbations areetstbdied: 1) cattle

and 2) swine.
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In the Next Issue—Winter
2008

Research Themes-we will expound on
the 4 research themes, introducing the
theme leaders, other involved research
members, students, and look into the
goals of each theme.

Upcoming events—we will provide the
exact dates and location for our first an-
nual meeting.

Progress Reports- an update of pro-
gress on the development of platform
technologies that will underpin all further
research.

Staff and student profiles— we will
provide profiles of new staff and students
brought into the Network.

Benefits to Canada—we will explore the
potential benefits of Network activities to
governmental agencies, the agricultural
sector and Canadian citizens.
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With Thanks

We would like to take this opportunity to
thank the numerous people and organiz:
tions that have played a part in getting tht
EmbryoGENE Network in place includ-
ing all Network members from academia,
governmental agencies, and industry. /
special thank you to Lynda Wood of
NSERC, our Program Officer, who has
fielded numerous questions and provider
excellent direction. We would like to
acknowledge the support of the Vice-
Rectorat a la Recherche et a la Créatio
(VVR) at Université Laval and the Re-
search Services Office (RSO) at the Uni
versity of Alberta who were instrumental
in developing the Research Network
Agreement, a document that outlines thi
terms under which the Network will oper-
ate.

This issue was prepared by Tracy Gartner.
Should you have any questions or con-
cerns, please feel free to contact Tracy at:

Department of Agricultural, Food and
Nutritional Science

3-10V Ag/For Building, Univ of Alberta,
Edmonton, AB, T6G 2P5

Phone 780.248.1159
tracy.gartner@ualberta.ca




