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Institution and Title of Infrastructure Project (from p. 1 of this module): Project number 8910
Trent University

DNA and Forensic Sci ence Research Centre

Project overview

In language appropriate for a multidisciplinary committee, use this page and up to one additional page to describe the
infrastructure that will be acquired or developed and indicate where the infrastructure will be located. Indicate briefly why
the infrastructure is needed, what research it will enable to be performed and why that research is important.

The DNA and Forensic Science Research Centre will be constructed in the DNA Partnership
Bui I di ng on the canpus of Trent University starting in the spring of 2004. The DNA
Partnership Building will be the first stage of the Peterborough DNA C uster Project,
which is a comunity-wide initiative to devel op a Regional Centre of Excellence in DNA and
Forensi c Science. The Peterborough Cluster represents a node in the corridor of
Bi ot echnol ogy Cl usters being devel oped in Ontario and has been funded by Human Resources
Devel oprment Canada, |ndustry Canada and the Ontari o Bi ot echnol ogy C uster |nnovation
Program (BCIP). The cluster project will be overseen by an Executive Co-ordinator who has
just been hired and who will be responsible to the Founding Directorate and G eater
Pet er bor ough and Area Econont Devel opnent Corporation (GPAEDC). The construction of the
DNA Partnership Building will be funded through a conbination of private and public
sector capital and | easing agreenents and will al so house research scientists of the
Ontario Mnistry of Natural Resources (OWNR), police identification units and the private
sector partners. This proposal is specifically for the central facilities, which wll
house the research infrastructure and will conprise about 25% of the building. The
research infrastructure will be primarily used by 8 Trent Biology faculty, all of whom
have been hired in the past 3 years and 2 OVNR scientists who hold Trent adjunct
appointermts. It will include equipnent that has already been obtained with funds from
CFI /A T. The research partners also include Sir Sandford Flem ng Coll ege, Environnent
Canada, Departnent of Fisheries and Oceans, Royal Botanical Gardens, Toronto Metro Zoo and
police services. The private sector partners include the GPAEDC, Maxxam Anal yti cs,
Labi nterLI NK, Retisoft, Lakefield Research, Pickseed and the Ontario Fur Managers
Federation. This research initiative has devel oped fromthe nove of the headquarters of
the OWNR to Peterborough and increased research activity at Trent University and OVNR in
DNA Profiling and Forensic Science. The infrastructure will support research progranms in
wildlife managenment, wildlife disease, autonmated DNA profiling, cancer, nol ecul ar
physi ol ogy, plant biotechnol ogy, forensic science, conservation genetics and biodiversity.
A maj or focus of the research prograns is the devel opnent of autonmated DNA , RNA

and proteomc profiling protocols using robotic platforns. The Centre presently has one
CRS robotic platformdedicated to DNA and RNA anplification and a second one is being
contributed by Maxxam Anal ytics and will be dedicated to automated nucleic acid extraction
and quantification. DNA and RNA sanples are presently anal ysed using ABl and Pharnacia
aut omat ed sequencers and profilers and the Centre is in the process of acquiring DNA
m croarray equi pment. The bioinformatics core of the Centre will be a genonics data-base
integrated with a Geographic Information System (G S). Data will be directly subnmitted
fromthe field using hand held units with both gl obal positioning and bar code readi ng
capability to track sanples. The spatially attributed biol ogi cal, disease and genetic data
wi |l be displayed across the web to provide information to wildlife nmanagers.

The research infrastructure will be housed in a nunber of central |aboratories that
will formthe core of the Centre:
Aut omati on Laboratory: This will support collaborative research with the Applied Conputing
\and Roboti cs Department of Sir Sandford Flem ng College, OWNR and a nunber of the private )
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DNA and Forensic Sci ence Research Centre

In language appropriate for a multidisciplinary committee, use this page and up to one additional page to describe the
infrastructure that will be acquired or developed and indicate where the infrastructure will be located. Indicate briefly why
the infrastructure is needed, what research it will enable to be performed and why that research is important.

sector partners. The inmmedi ate goal of the research is the devel opnent and application of
hi gh t hroughput pre-anal ytical sanple preparation protocols and the automated genotypi ng
and sequenci ng of the RNA and DNA sanples. The research progranms using this equipment wll
i ncl ude natural resources nanagenent projects involving white pine, fishers, wolves, black
bears, pol ar bears, npose, caribou, elk, |ake trout, brook trout, nuskellunge, and wall eye
as well as disease prograns involving the diagnosis and nol ecul ar epi dem ol ogy of raccoon
rabi es, West Nile disease and a variety of parasitic diseases of wild life. It will also
support research into autisminvolving the genotypi ng of thousands of sanples at candidate
loci. This facility will also house the autonated DNA and ti ssue banks.

Functi onal Genomics and Proteonics Laboratory: This facility will support research
prograns that involve an exam nation of the effects of psychol ogical stress on the

devel opnent of breast and prostate cancer in mice, the effects of environmental stressors
on genone expression in | egune seed devel opnent, the effects of gl obal warm ng, pollutants
and other stressors on trees and forest ecosystens and the effects of environnental stress
on gene expression in indicator organi sms. Conponents of the genonics and proteomnics

mcroarray infrastructure will be integrated with robotic platforns in the automation
facility.
Mol ecul ar Physi ol ogy Laboratory: This facility will house the instrunentation for bl ood

(Fluorecent Activated Cell Sorter) and tissue analysis and support research prograns

i nvol ving human and nurine nodels on aging and the effects of physical stress on genone
expression and nodul ati on of inmmune function. It will also support the wildlife health and
virol ogy prograns that involve hematol ogical and i munol ogi cal anal yses.

Greenhouse and Phytotron: These facilities will provide controlled environnenta
conditions for the culturing of transgenic plants and physiol ogi cal and nol ecul ar
mani pul ation of | egune (white bean, pea, chickpea, lentil) and tree (white pine, sugar
mapl e) devel opnent and study their response to climate warmnmi ng and pollutants. This
research will identify single gene and gene cluster (from nicroarrays) narkers for
popul ati on-scal e studi es under field and cropping situations.

Transformation and Tissue Culture Laboratory. This will be used by several prograns

i ncl udi ng the research involving | egumes, forestry, cancer and viruses.

Forensi c Laboratory: The research programnms supported by the infrastructure will include
t he devel opnent of automated forensic anal yses and sanpl e tracki ng and devel opnent of
markers for aninals and plants involved in the illegal trade of aninmal parts from

endanger ed speci es.

Wldlife Health and D sease Laboratory: The research progranms utilizing this [aboratory
wi Il involve those on fox and raccoon rabies, West Nle virus, rana virus and chronic
wasting di sease and a nunber of wildlife parasitic diseases. The |aboratory will undertake
a conprehensive approach to understandi ng the epi dem ol ogy of enmerging wildlife di seases
and their inplication to animal popul ati on ecol ogy, as wel|l as nodeling human heal th and
ecol ogi cal inpacts of disease both in Canada and internationally. The infrastucture will
include a level 3 bio-containment facility that will also service other research prograns
d»ncluding research (continued on p3C)
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Self-assessment
Al - The Research
Choose the statement that best represents the research
The proposed infrastructure will be used for research that is:

1 (a) high quality and potentially useful;

"1 (b) competitive at the national level and may lead to innovation;

x| (c) competitive at the international level and will lead to innovation;

L] (d) at the leading edge internationally, transformative, and can be expected to have a major impact on innovation.

Using the space below and up to 5 additional pages, address all the following:

e outline the major research and how the infrastructure will be used to enable it;

e explain how the proposed research is innovative and how it is different from similar research being done by other
groups regionally, nationally and internationally;

e describe the research opportunity and how the proposed research will capitalise on this opportunity.

( The central thenme of the research prograns that will use the infrastructure in the
DNA and Forensic Centre is the application of high throughput DNA, RNA and proteonic
profiling to address a range of biological questions in a range of species including

humans. A significant conponent of the research will involve the devel opnent of autonmated
pre-anal ytical sanple preparation platforns using robotic arnms. Mich of the research
i nvol ving natural resources managenent and wildlife disease will be in collaboration with

scientists fromthe Ontario Mnistry of Natural Resources (OMNR), nmany of whomwi |l be
| ocated in the DNA Partnership Building. Several of the research prograns are related to
human health and involve coll aborations with a nunber of other institutions. The

aut omati on, bioinformatic and geomatic aspects of the research will be carried out in
col laboration with Sir Sandford Fl enming Coll ege and the private sector partners
(LabinterLINK and Retisoft). The forensic research will be in collaboration with OWR

Enf or cement Branch, Maxxam Anal ytics and police agencies. The automated profiling

pl atforns produce a high volume of data, which will be directly captured by the Centre’s
Laboratory Informati on Managenent system (AutoLIMS) that will be the heart of the
infrastructure. Each of the research prograns is |linked to the goals of the Peterborough
DNA Cluster Project to produce a Center of Excellence in DNA and Forensic Science.
Automation. This research program focuses on the devel opnment of protocols and robotic
platforns for pre-analytical sanple preparation. Qur existing CRS robotic platformis
integrated with AutolLl M5, which tracks bar-coded sanples fromfield collection through
analysis in 96 well plates. AutoLIMS is web-enabled allowi ng renote data subm ssion and
renot e dat a-base querying. The research on automated protocol devel opnent is focused on

RNA isol ation and post anplification sanple cleaning. Sanples are presently anal ysed by
aut omat ed sequencers and profilers (ABlI 377 and Pharnmaci a MegaBACE), real tinme pcr (ABI
Prisn)) and m croarrays. The present infrastructure is located in 3 smaller roons in the

quality challenges to the operation of the equi pnent and in particular the stability of
the lasers in the anlaytical equipnent. The research involves linking the work-cells and
for this a large single floor space is required. Integration and devel opment of the work
cells is being carried out in association with Retisoft, Labinterlink and Maxxam

\and integration software. Part of the proposed infrastructure involves devel opi ng

the use of nagnetic beads with different functional groups for automation friendly DNA and

Sci ence Conplex, a building nore than 35 years old. This has presented tenperature and air

Anal ytics. W have integrated the CRS platformwi th Retisoft’s Supra and Genera schedul i ng

~
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integrated systenms with plate novers such as the Biobot IV. The Genera and Supra software
all ow the use of many such arns in one integrated work cell. The broad goal of the

automation is the devel opnent of | ow cost high throughput RNA, DNA and proteonic profiling
platforns that can use a broad range of organisns and tissue types for use in a range of
nmol ecul ar di agnostic and forensic facilities. The applications include clinical and

medi cal research, such as the search for genes involved in autismto natural resources
popul ation nonitoring including the profiling of black bear hairs and fur hides. One
aspect of the automation is the devel opment of tissue and DNA Banking infrastructure. The
DNA Bank will house sanples from species-at-risk and conmercially inportant species such
as furbearers, fish, ganme, and tree and endangered plant species. The banks will be
managed in partnership with user groups such as the Ontario Fur Managers Federati on,

Forest Cene Conservation Association, Environment Canada, Canadi an Food | nspection Agency,
Royal Botani cal Gardens, the Metro Toronto Zoo, North Atlantic R ght Wale consortium
OWR, Natural Resources Canada, Environment Canada, Parks Canada and Canadi an Bot ani ca

Net wor k. Additional archived material will include isolates of pathogens (eg rabies virus)
for cross-referencing agai nst future di sease outbreaks as well as sanples for gene
expression anal yses to nmonitor differences resulting fromenvironnmental inpacts such as
increased pollution or climate change. DNA will be the primary biol ogical material stored
al t hough other tissue storage will be coordinated with collaborators. Automated
refrigerated storage units (Mol Bank Biophile ) and dry DNA card index systens will be
used. Sanple tracking through AutoLI M5 and bar codes will allow efficient retrieval to
provide the tinely shipnment of material to other facilities.

Conservation and Natural Resources Managenent. Conservation genetics has energed as a

val uabl e tool for identifying and nonitoring nanagenment units of natural resources. As
wel | as mapping the structure and distribution of genetic diversity, genetic tools provide
informati on on historical and contenporary gene flow or connectivity anmong popul ati ons,
their status and effective population size. Although it is not feasible to study each
speci es and popul ation in detail, nonitoring the status of ecologically sensitive and
economi cal Iy significant species provides valuable indicators of ecosystemhealth. A

| arge number of ongoing research projects enploy DNA profiling of species at risk to help
identify conservation and restoration challenges. Projects enploying DNA markers to study
endanger ed species in Canada and el sewhere currently include the North Atlantic right
whal e, St Law ence Estuary bel uga whal e, wood poppy, polar bear, Ontario el k, redside
dace, deepwater scul pin, margi ned madtom cricket frog, wood turtle, Aurora trout, San

Cl emente | oggerhead shrike, Puerto Rican toad, woodl and caribou and swift fox. These data
are being used to identify remaining genetic resources and units for conservation within
species, as well as to provide insights into how best to conserve these irrepl aceabl e

evol utionary entities. High-resolution genetic profiles are also being used to address
parall el issues in fisheries, forestry and wildlife nmanagenent. Identifying the
geographic structure and diversity of genetic resources within harvested species is
essential for their sustainable nmanagenent in the face of harvest pressures, habitat
fragnmentation and | oss, invading species, clinmte change and di sease stressors. This is
particularly inmportant for targeted forestry and fishery species, where centuries of
unsust ai nabl e resource extraction may have inpaired species’ abilities to respond to
nmodern pressures. Currently, DNA profiling is being used to identify popul ati ons or stock
structure of a nunber of harvested species, including noose, wolves, coyotes, fishers,
\Plack bears, white pine, walleye, yellow perch, |lake trout, brook trout, |ake sturgeon anq/
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(huskellunge. This information is provided to coll aborating managenent agenci es such as
OWR, DFO and CWS to enabl e inforned managenent deci sions, providing informtion that
woul d ot herwi se not be avail abl e; recent exanpl es include nanagenent deci sions over
declining wall eye stocks in Lake Ontario and m xed-stock conmercial and recreationa
harvest of walleye in Lake Erie. As well as providing infornmation to help direct or
prevent sel ective harvest on genetically distinct popul ations, these projects provide
val uabl e baseline data to assess the effects of |and use practices on the productivity of
popul ati ons and habitats, connectivity anong habitat patches, and population viability.
These data al so provide an indirect neasure of the adaptive potential of popul ations,
potentially influencing their ability to respond to stressors such as ant hropogenic

di sturbances, disease, climte change or invading species. Coupled with research within
the Genom cs and Proteom cs, Ml ecul ar Physiology, and Wildlife D sease Laboratories, this
work has the potential to provide unprecendented insights into contenporary evol ution,

| ocal adaptation, and how organi sns interact with their environment. Advances in DNA
technol ogy and genonic research have provided new tools and technol ogi es that overcone
previous time and cost limtations, making |arge-scal e geographi c anal yses possi bl e.

These projects presently generate DNA profiles from nore than 20,000 sanpl es per year,
with ever-increasing requests for increased capacity from col |l aborati ng agenci es and
researchers. Although the specific research questions being addressed often vary, all
projects involve typing at nuclear, mtochondrial and/or chloroplast |oci, and sonetines
sex chronmosones. For microsatellite analyses, 10 to 40 loci are typically genotyped per

i ndi vidual profile; sequence analyses typically involve 300 to 1200 bp anplicons. The
observed genotypes are stored as genetic layers in the G S database and are nade avail abl e
through the Ontario Land Information Infrastructure Warehouse. Collaborating agencies
such as OWNR, the US Navy, the North Atlantic Ri ght Wale Consortium G eat Lakes Fishery
Conmi ssi on, Departnment of Fisheries and Cceans, Royal Botanical Gardens, Metro Toronto
Zoo, Royal Ontario Museum and Ontario Fur Harvesters Federation have direct, secure
access to the appropriate database and online querying. The proposed autonati on and
research infrastructure will build on existing resources at Trent University' s Natura
Resources DNA Profiling and Forensics Centre to provide essential information for
conservation and resource managenent. This hi gh-throughput, high resolution G S-based

approach to | andscape genetics will significantly enhance Canada’s role as a world | eader
in intraspecific bioinformatics and sustai nabl e resource nmanagenent.

Pl ant Mol ecul ar Physiology. 1In the past 5 years Canada has energed as the nost
competitive exporter in global trade of |egumes |ike chickpea, lentil, white bean and

field pea. Yet the growing inportance of grain |legumes in Canada’s agricultural industry
is currently limted by the chronic problemof |ow and variable yields. Understanding the
physi ol ogi cal basis and bi ochem cal nmechani sns underlying the various stages of
reproducti ve devel opnent such as fruit setting and seed filling is essential for

econom cally inproving crops and devising strategies for yield i nprovenent and
stabilization. To date Dr Neil Emery’s |aboratory has determined that changes in form
(isonerization) of a fam |y of phytohornones, the cytokinins (CK), represent potent

regul atory nmechani sns for legune fruit set and seed filling. Al though a few genes involved
in synthesizing and interconverting the CKs are known, nost have renai ned el usive. Yet Dr
Emery’ s | aboratory has determ ned that devel oping | egune seeds are a prolific source for
CK synt hesi s and have docunmented changes in CK formthroughout seed devel opnent. It is
\fherefore an excellent systemto identify candi date genes or gene clusters (i.e. all thosgj

™
ProGrid - FCI, Copyright 1999 Form 2003




Page 4D of 19

4 Institution and Title of Infrastructure Project (from p. 1 of this module): Project number: 8910 A
Trent University
DNA and Forensic Science Research Centre
. ‘/
<

(;elated to CK netabolismand cell growth and division) for precise control of physiol ogy
that limts grain |l egume production. This will be undertaken by applying divergent growth
conditions with the controlled growh environnents of the greenhouse and phytotron and
expl oring gene expression with the mcroarray facility. Once identified, the high sanple
t hroughput capacity of the Automation |aboratory will provide the exceptional opportunity
of using functional and neutral markers on a popul ation scale either in natural field or
cropping situations. This will address ecol ogi cal and agronom c questions of reproductive
effort in populations of cultivated and wild | egunes that vary greatly in fruit and seed
set. Known CK genes, and any identified fromthe grain | egunme experinments could be studied
simul taneously on a | arge popul ation-scale to deternine if expression of CK genes, or
other as yet unidentified genes, represent sel ectable nolecular nechani sns for |oca
popul ati on adaptati on to changi ng reproductive requirenents.

Forensi ¢ Science. The application of robotic systens to autonated DNA profiling of
forensic case sanples has been limted by the strict requirenments of validation. A number
of human forensic facilities have inplenmented automati on for national databases but not

for case sanples. This research programw ||l focus on continuity-of-evidence tracki ng and
validation through the use of strategically positioned control sanples from DNA extraction
to analysis. The research will involve the devel opnent of protocols for the identification

of wildlife species based on PCR anplification and DNA microarray analysis. It will take
advantage of the wildlife forensic cases that are not subject to the uniform stringency of
human forensic facilities. Protocols will be devel oped for human forensic sanples, such as
simul ated swabs fromrape kits in collaboration with accredited human forensic services
such as the RCMP and Maxxam Anal ytics. Part of the research programis directed at
establishing sensitive DNA narkers for species-at-risk, |listed by the Convention on the

I nternational Trade of Endangered Species (CITES), that are comonly involved with

Envi ronment Canada investigations. These include exotic woods and plants, Asian nedicines,
tiger bone, penises and bl ack bear galls. |In the absence of distinguishing norphol ogica
characteristics to identify the species-of-origin, Enforcenent Oficers in agencies such
as Environment Canada and rust rely on diagnostic nol ecul ar markers in henogl obi ns and DNA
to provide evidence of a CITES-1isted species w thout the proper authorization. In
heavily processed sanpl es such as powdered nedi ci nal animal bone and plant material, wne
soaked ani mal parts, processed material such as hides, and single caviar eggs the
probability of success with protein markers are linmted due to degradation through
processing. Even standard DNA-based diagnostic tests are limted due to | ow quantity and
degradation of the material. As a result DNA profiling for species identification of
heavily processed material requires the devel opnent of highly sensitive protocols for a
wi de-range of species conmonly involved in trade inclusive of both |legal and CITES-1i sted
species. Oher cases require the quantification of material that nmay be mxed into
certain products, such as roe and powdered nedicines. Furthernore, the need for rapid
production of results is high, as the confiscated inported material nust be tested in a
tinmely fashion. This project will establish a DNA Bank of type specinmen control sanples
of CITES-listed species as well as associated species involved in the trade, i.e. species
not |isted under the Convention but common within the trade. Sensitive detection assays
wi || be devel oped using validated control sanples using two platfornms: Real-tine PCR with
an ABl Prismsystem and DNA microarrays. These profiling platforns offer specific
advantages in different situations: the RT-PCR for high sensitivity, quantification of
\ﬁaterial and conpatibility with automation and nicroarrays for screening a w de-range of )
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speci es simultaneously such as a sturgeon species DNA chip for caviar analysis. Both
platforns will utilize species-specific DNA markers in cytochrone b and cytochrone oxi dase
c genes of the mtochondrial DNA and highly repetitive satellite DNA. The human forensic
research will focus on mtochondrial DNA and Y-chronosone profiling. A rapid Y-chronosone
profiling assay will provide an initial screen to exclude suspect males from

i nvestigations thereby significantly reduci ng the workl oad. Research on hi gh-throughput
profiling will involve single nucleotide pol ynorphism (SNPs) using real-tinme PCR TagMan
and DNA mi croarrays.

Cancer Research. Cancer is a disease that arises froman interaction anmong genetic and
environmental factors. GCenerally, cancer is characterized by genetic aberrations, which
cause het erogeneous genotypes to be represented within a single tunor. Research exam ning
the etiology of cancer is difficult due to the |arge nunber of genes whose expression are
altered within a tumor and the many environmental (including physical and psychol ogi cal)
factors that can directly or indirectly influence gene and protei n expression possibly

| eading to carcinogenesis. Currently, there are only a handful of |aboratories that are
exam ning the influence of stress or diet on breast and prostate cancer. The
infrastructure proposed in this application will allow for the identification and
characterization of the many possible interactions anong stressor-induced changes in gene
and protein expression and relate these changes to cancer risk. Breast and prostate
cancers are anong the nbst comon tunors affecting wonen and nen, respectively. Both
cancers are influenced by the hornonal environment of the body which, in turn, is nodified
by devel opnental and environnental factors, including puberty, diet and stress. Although
many mechani snms by whi ch environnmental risk factors influence di sease have been suggest ed,
the etiology of cancer renmmins unclear. I mportantly, only between 5-10% of breast and
prostate cancers are heritable, the remainder are due to the collection of somatic
mutations within a given tissue (e.g. breast, prostate). Integrating genom ¢ and
proteomc data fromnormal and nmalignant tissues will help to identify and define the

nmol ecul ar pat hways of carci nogenesis, which in turn may help in both prevention and
treatnent of cancer. Despite decades of research, nuch of the data from studies exani ning
the possible risk factors (e.g. diet, life-stressors) of cancer devel opnent have been
confoundi ng or contradictory. Several neta-analysis studies have identified many
procedural short-comings (e.g. insufficient study size, inadequate selection of controls,
i nadequat e baseline information, inadequate identification of and adjustnent for
confoundi ng vari abl es) leading to these inconsistencies. The high throughput DNA

m crochi p technol ogy and proteom c infrastructure proposed in this application will help
to identify genes whose expression is altered by, for exanple, diet and stress.
Specifically, the DNA m crochip technol ogy proposed in this application will permt |arge-
scal e, genone-wi de profiling of gene expression patterns (positive and negative) in
different tissues (e.g. mammary gl ands, prostates and hypot hal am ) of experinental and
control (e.g. stressed and non-stressed, or high-fat and lowfat) aninmals leading to a
better understanding of the biol ogi cal mechani sns involved in the devel opnment of breast
and prostate cancers. The proteomcs infrastructure will allow for a gl obal view of the
changes that occur to cause a cell to becone cancerous. As a cell’s environnent changes,
its genone and proteone nmay al so change, adapting to the new environnment. Since genotype,
mMRNA and protein expression nay not be conpletely correlated, the proposed genom cs and
proteomics core will allow for the exam nation of the influence of environmental factors
\?n gene and protein expression thus providing a nore global and structured view of )
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(;ellular functioning within dynam c biol ogi cal and cel lul ar environnents. Moreover,
conpari sons between gene and protein expression in nouse and human tissue are possible and
thus allow the identification of strengths and weaknesses of hypotheses in both nodels.
Mol ecul ar Physi ol ogy of Aging . This research will investigate the inpact of physica
stress on genone expression and nodul ation of i mune function in the young and ol d using
human and m ce nodels. The i mmune system becones depressed as people age and el derly

i ndividual s are nore prone to devel opi ng infections, autoimune disorders and certain
cancers. However, the nmechani sns for sone of these age-related decrenents in immne
function are not known. Exercise is a controlled, quantifiable stressor that can be used
to exani ne how the body adapts to physical stress and how the agi ng process nmay be
altered. Miuch of the research to date has focused on exercise-induced changes at the
systemic and cellular levels. For exanple, it has been shown that acute exercise induces
simlar cellular changes in both the young and ol d and that physical conditioning can
enhance NK cell activity and T-cell proliferation. Moreover, regular noderate exercise
has been shown to decrease susceptibility to infection and incidence of certain cancers.
However, to date there has been mninmal research at the nolecular level. Alterations in
gene expression, protein synthesis as well as apoptosis and changes in | evels of
circulating cytokines may all play a role in contributing towards the age-rel ated changes
in immune function that are observed in the elderly. Regular exercise may act at a

bi ochem cal and nol ecul ar | evel to induce physiol ogical changes that alter the aging
process and associ ated age-rel ated disorders. This will be investigated using the
infrastructure provided to study gene expression of key regulatory factors in many bl ood
and tissue sanples. The Fluorescent Activated Cell Sorter will enable us to identify
different cell populations and to study intracellular processes. The Imulite machine
will allow us to investigate bi ochem cal paraneters. Together with the other henatol ogica
and i munol ogi cal anal ytical equiprment, this will give us a conprehensive view of
mechani sms occurring at the sub-cellular |evel and provide information on the cascade of
reactions underlying i mune systemresponses to physical stress and aging. Through this
research we will be able to establish exercise guidelines for the elderly with the goals
of inproving levels of physical fitness, inmune function and the delay of age-related

i mmune di sorders

Clinical CGenetics and Auti sm Spectrum Di sorders. Autism Spectrum Di sorders result from an

interaction of nultiple loci and the environnment. The automation facility will be used by
the Autism Spectrum Di sorders-Canadi an Anerican Research Consortium (ASD- CARC) headed by
Dr Hol den at Queen’s and funded by CIHR This project will involve genotyping

m crosatellite and SNP markers for over 40,000 sanples at 50-500 loci. It will require the

sampl e tracki ng and data managenent and serve as a nodel for genotyping and applying
genetic data to conplex disorders. Dr Wiite is part of a 6 year CH R funded training grant
ai med at exposing graduate students to the range of disciplies involved in autism

resear ch.

Wldlife Health and Di sease. There exists growi ng recognition that infectious and non-

i nfectious diseases of wildlife play an inportant role in today' s society. Viral diseases
can have profound effects on both human and wildlife popul ations. The proposed
infrastructure will create a unique integrated research facility that will conduct
research into disease by conbining field and | aboratory approaches. This has proved
successful (continued on 4G
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Institution and Title of Infrastructure Project (from p. 1 of this module):

Trent University
DNA and Forensic Science Research Centre

Project number: 8910

A2 - The Researchers

1) List the researchers who will use the infrastructure. Add one (1) additional page if required. This list may include

researchers from non-eligible organizations.

2) Provide a CV module for the principal researchers, i.e. the main users essential to the justification of the project

(the CFI will accept up to 10 CV modules).

3) For New Opportunities applications, include only the CVs of new researchers.

4 )
Reseacher (name and title) Affiliation (department or faculty & organization)
Principal users:
Brenner, Ingrid Nur si ng and Bi ol ogy
Assi stant Professor Trent University
Brunetti, Craig Bi ol ogy
Assi stant Professor Trent University
Enery, Neil Bi ol ogy
Assi stant Professor Trent University
Kerr, Leslie Bi ol ogy/ Psychol ogy
Assi stant Professor Trent University
Murray, Dennis Bi ol ogy
Associ ate Professor Trent University
Rosatte, Rick WIldlife Research & Devel opnment
Research Scienti st Governnent of Ontario
Whi te, Bradl ey Bi ol ogy
Pr of essor Trent University
Wl son, Chris Ont. Mn. Nat. Res. - Biology
Adj unct Prof essor Trent University
W son, Paul Bi ol ogy
Assi stant Professor Trent University
Yee, Janet Bi ol ogy and Chemistry
Assi stant Professor Trent University
Other Users:
Berrill, M chael Bi ol ogy
Pr of essor Trent University
Bowran. Jeff VEGS
Adj unct Prof essor, Research Scienti st Trent and OWNR
Davi es, Chris VEGS
Adj unct Professor, Section Manager Trent and OWNR
Fleming, Jim Robotics and Applied Conputing
M Sir Sanford Flening Coll ege
Gal braith, David CBCN
Coor di nat or Royal Botani cal Gardens
- J
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Institution and Title of Infrastructure Project (from p. 1 of this module):

Trent University

DNA and Forensic Sci ence Research Centre

Project number: 8910

A2 - The Researchers

1) List the researchers who will use the infrastructure. Add one (1) additional page if required. This list may include

researchers from non-eligible organizations.

2) Provide a CV module for the principal researchers, i.e. the main users essential to the justification of the project

(the CFI will accept up to 10 CV modules).

4 )
Reseacher (name and title) Affiliation (department or faculty & organization)
Hol den, Jeanette Psychi atry and Physi ol ogy
Pr of essor Queen's University
Kapron, Carolyn Bi ol ogy
Prof essor and Chair Trent University
Met cal fe, Chris Envi ronment al Resource Studies
Prfessor and Dean of Grad Studies Trent University
Nol , Erica Bi ol ogy
Pr of essor Trent University
Nsengi yunva, Dom ni que Geogr aphi cal I nformati on Systens
Dr Sir Sandford Fl em ng Col | ege
Qobard, Martyn VEGS
Adj unct Professor, Research Scienti st Trent and OWNR
Patterson, Brent VEGS
Adj unct Prof essor, Research Scientsi st Trent and OWMNR
Pond, Bruce WVEGS
Adj unct Professor, Research Scienti st Trent University and OWNR
Quinn, Jim Bi ol ogy
Associ ate Professor McMast er University
Rafferty, Steven Chemi stry
Associ at e professor Trent University
Rapl ey, WIlIliam Resear ch
Di rector Toronto Metro Zoo
Spasov, Peter Roboti cs and Applied Computing
M Sir Sanford Flening Coll ege
Sutcliffe, Jim Bi ol ogy
Pr of essor Trent University
- J
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Institution and Title of Infrastructure Project (from p. 1 of this module): Project number: 8910
Trent University

DNA and Forensic Sci ence Research Centre

Self-assessment
A2 - The Researchers

Choose the statement that best describes the principal research users.
The researchers who will be the main users of the infrastructure:

[ ] (a) have the skills and expertise to accomplish the proposed research;

[ (b) are recognized for their accomplishments, or are new researchers who are promising in the proposed research
field(s);
x| (c) are acknowledged leaders, or have demonstrated potential for leadership in the proposed field(s);

[] (d) are international pioneers in the proposed research field(s), or have the potential for major breakthrough(s) in the
proposed field(s).

Using the space below and up to 1 additional page, describe how each researcher will use the infrastructure to
contribute to the proposed research. If major new users are to be recruited, describe the recruitment plan.

(Dr Bradl ey White — was recruited to the Departnent of Biology at Trent University in 2001 )
as a Canada Research Chair in Conservation Genetics and Biodiversity to devel op the
collaboration with the Ontario Mnistry of Natural Resources (OWNR) on the application of
DNA Profiling to natural resource nanagenent, wildlife disease, conservation and wildlife
forensics. He devel oped the Natural Resources DNA Profiling and Forensic Centre ( NRDPFC)
and acquired nmuch of the existing infrastructure for the Centre through CFl, O T and ODRA
fundi ng. He has been involved with DNA Profiling for over 20 years and started the second
DNA Di agnostic Laboratory in Canada. He is involved with a nunber of projects that involve
hi gh throughput DNA profiling and DNA/tissue banking. He is Principal |nvestigator of the
project to assess the nmechanisns | eading to the spread of raccoon rabies. This project

wi Il use the biocontainment and autopsy facilities and automation infrastructure. The data
will be managed in the G S AutoLI M5 data base. Dr Wiite is also involved in a nunber of
proj ects invol ving endangered species that require extensive DNA typing and DNA banki ng.
Trent hol ds the DNA sanples of 75% of the 300 remaining North Atlantic right whal es and
critical sanples of the San Clemente shrike. He is collaborating with Dr Hol den at Queen’s
on an International project to identify genes involved with autism This project will use
the high throughput infrastructure for DNA extraction from buccal swabs and single

nucl eoti de pol ynor phi sm anal ysi s of candi date genes.

Dr Rick Rosatte — is a senior scientist with the Ontario Mnistry of Natural Resources
(OWNR) and canme to the canpus of Trent University when OWNR noved its headquarters to

Pet erborough in 1997. He has extensive research experience on raccoons and rabies. He is

i nvol ved with research on the re-introduction of elk to Ontario and the spread of raccoon
rabies. He will use the autonated DNA profiling and banking infrastructure and the

bi ocontai nnent facilities as well as the aninmal tracking infrastructure of the Wldlife

Di sease | aboratory. He is presently collaborating with a nunmber of scientists to develop a
research programinto the spread of West Nile Disease, which will use the real tinme pcr

i nfrastructure.

Dr Dennis Murray — was recruited to the Departments of Biol ogy and Environmental Resource
Studies in 2002 as a Canada Research Chair. He has extensive experience in wildlife
managenent, popul ation nodeling, wildlife re-introductions and wildlife disease. He wll
head the Wldlife Disease Laboratory that includes the biocontainment and wildlife
tracking infrastructure. He will use the autonmated DNA profiling facilities for pathogen

identification and tracking and for genotyping el k and deer to assess chronic wasting
- J
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(di sease susceptibility.

Dr Chris WIlson was hired as a research scientist with the fish genetics and stock
assessnent unit of OWNR in 1999. He is an adjunct professor at Trent University and the
OW\R fish genetics facilities are on canmpus. He will use the autonated DNA isol ation and
profiling infrastructure and the DNA banking facilities and the Autolinms data base for
moni toring fish biodiversity in Ontario.

Dr Paul W1 son was recruited in 2001 as an Assistant Professor and Research Scientist in
the NRDPFC. His research programs will extensively use the Forensic Science Laboratory and
the automated DNA extraction and profiling facilities. The research involves the detection
and screening for the SNPs using the DNA mcroarray infrastructure.

Dr Neil Emery — was recruited as an Assistant Professor in 2000. H's research programw ||
use the Greenhouse and Phytotrons in conbination with resources of the Functi onal

Genomi cs, Geographical Information System and Autonation Laboratories for research
prograns that integrate controlled growh |aboratory conditions and field and cropping
situations. He will also wuse the transformation and cell culturing |laboratory to devel op
transgenic plants. The controlled growh conditions will reveal gene expression critical
for stabilizing fruit devel opnent in crops and to give insight into response to warning,
uv exposure and pollutants |like CO2 and ozone in pine seedlings. These data will be |inked
wi t h hi gh-throughput DNA and RNA profiling infornmation.

Dr Ingrid Brenner — was hired as an Assistant Professor in Biology and Nursing in 2002.
She will use the infrastructure of the Mol ecul ar Physiol ogy Laboratory to study the
effects of exercise on aging. Her research will rely heavily on the bl ood anal yti cal
instrumentation together with the Proteonics and Genomics infrastructure for gene
expression studies.

Dr Janet Yee — was hired jointly by the Departnments of Chenistry and Biology in 2001 as an
Assi stant Professor in the Biochem stry Programat Trent University. Dr. Yee is a |eader
in applying nolecular tools to study gene regul ation in the protozoan pathogen, G ardia

| anblia. She has al so established collaborations with | eading researchers in the field
such as: with Dr. Mklos Miller at Rockefeller University in New York on histone gene
expression; with Dr. Staffan Svard at the Karolinksa Institute in Sweden on nmenbrane
transporter genes; and with Dr. Andrew McArthur at the Marine Biological Laboratories at
Wods Hol e on the cell-cycle dependent gene expression in Gardia. She will be using the
infrastructure of the Genomics and Proteom cs Laboratory as well as the contai nnent
facilities in the Wldlife Disease |aboratory.

Dr Leslie Kerr — was hired as an Assistant Professor in Biology and Psychol ogy and wil |
use the Infrastructure of the Genonmics and Proteonics Laboratory and the Transfornmation
and Cell Culture Laboratory for her research on the effects of stress on breast and
prostate cancer. She will be exam ning the changes in gene expression using nouse genone
DNA ni croarrays.

Dr Craig Brunetti — - was recruited to the Departnent of Biology at Trent University in
2003. Hi s research focuses on the nolecular virology of human and wildlife viruses. He
will use the Genomics and Proteonics infrastructure to identify how these viruses cause

di sease by identifying viral genes that function to disarmthe host inmune system
particularly in new or energing diseases in the poxvirus and iridovirus famlies. The

bi ocontai nnent facilities of the Wldlife D sease Laboratory will be used to culture
various virus strains and to generate reconbi nant viruses including viral deletion nutants
\l 0 assess the role of particular viral genes during virus replication. )
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Institution and Title of Infrastructure Project (from p. 1 of this module): Project number: 8910
Trent University
DNA and Forensic Science Research Centre

Self-assessment
B1 - Need for the infrastructure

Choose the statement that best represents the proposed infrastructure

The proposed infrastructure is essential for the proposed research and:

[ (a) enhances institutional research capacity;

[ (b) establishes a unique institutional research capability;

[ (c) establishes a unique regional or national research capability;

[x] (d) establishes an internationally competitive research capability which would not exist otherwise.

Using the space below and up to 2 additional pages, address all of the following:

e the appropriateness of the infrastructure project for the proposed research;

e the project's potential impact on building institutional, regional or national capacity for innovation;

e the availability and accessibility of similar infrastructure within the institution, the region, the country or internationally, as
well as issues of complementarity, duplication and sharing;

e how the infrastructure project helps build capacity in the institution's strategic research priority areas, including efforts to
attract and retain highly qualified researchers in these areas. Describe the means the institution proposes to take to
support these priority areas (e.g. institutional resources to capitalize on the infrastructure, creation of new academic
staff positions, research chairs, etc.).

(Several convergi ng events have led to the need for the research infrastructure outlined )

in this proposal. During the past 3 years Trent University has recruited 8 of the primary
infrastructure users. This recruitnment has been based on Trent University’'s Institutiona
Research Plan that identifies DNA and Forensic science as priority research areas. The
transl ocation of the headquarters of the OWNR to Peterborough and the nove of many of the
research scientists to canpus has further stinulated the collaborations that have
produced the critical mass of research activity in these areas. The Canada Research Chair
program was used to recruit two of the Trent faculty nenbers and the CFl and O T prograns
have al |l owed the acquisition of some of the required infrastructure through the
I nnovation, CRC and New Opportunities Funds. This equipnent is presently housed in roons
in the Science Conplex that were built in 1966. The space, environmental control and air
handl i ng capability of the physical plant is not adequate for the needs of the additiona
faculty and the rapid expansi on of existing research prograns. The identification by the
Greater Peterborough Area Corporation (GPAEDC) of DNA and Forensic Science as the focus
for future econom c devel opnent for the region has created the opportunity to construct a
“DNA Partnership Building” to house the private and public sector partners on the canpus
of Trent University. The “Peterborough DNA Cluster Project” has received funding from
Human Resources Devel opment Canada and I ndustry Canada, the Ontario Bi otechnol ogy O uster
I nnovation Program and a private sector group (the Peterborough Partnership G oup)
dedi cated to furthering the Peterborough econony. Trent University has donated 5 acres of
land and O.P. McCarthy and Associ ates have devel oped a business plan and floor plans to
house the partners that include OWR, OPP ldentification Services, Peterborough and
Li ndsay Police Services, Trent University and Sir Sandford Flem ng Coll ege and a nunber
of compani es. The funding of the building will be through a conbination of private and
public sector capital and | easing agreenents. The OMNR i s proposing to nove about 29 nore
research personnel and its library fromthe Peterborough headquarters to canpus. It is
al so planning on noving the infrastructure of the rabies research unit and the fish
genetics and stock assessnent unit to the new building. The infrastructure will be used
- J
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(to support and extend the research col |l aborations that have been devel oped by the public )
and private sector partners.

Aut omati on Laboratory: This is required as a critical integrative part of the
infrastructure. It will be used both as a high throughput analytical facility as well as
an autonmation research and devel opnent area. It is designed as an “open concept” fl oor
plan to allow the existing large robotic platforns to be integrated together in
partnership with the Sir Sanford Flenming College faculty and private sector partners that
have contributed sone of the infrastructure. Maxxam Analytics will be providing one CRS
robotic platformand a Zymark Twister platformthat will be integrated for new
applications and with new workstations through a collaboration between Sir Sandford

Fl emi ng Coll ege and Retisoft. LabinterLINK has provi ded two autoamated speci nen sorters
t hat have footprints of approximately 2x2 netres, which will be integrated with the

anal ytical instrunents and autonated storage banks. This area will have critica
environnental and air quality controls. The research will also utilise smaller Iess
expensi ve robotic arnms to develop the nodul es suitable for forensic and DNA di agnostic
facilities. W do not know of any research automation facility in North Anerica that is
dedi cated to the range of DNA and RNA profiling applications being undertaken at the
Centre. This high throughput facility will have a major inpact on energing areas that
will use profiling to track neat (Maple Leaf Foods) and assess the presence of
genetically Mdified Foods

Forensi c Science Laboratory. This facility is required to provide the clean environnent
and controlled sanple flow for forensic science research. It will provide a nuch needed
capability for forensic research in Canada. Wiile its focus is on wildlife forensic
research it will partner with the RCMP, Centre for Forensic Science and private conpanies
such as Maxxam Anal ytics to devel op automated protocols and design forensically-
informative arrays for different species (hunman and non-hunman) and DNA narkers such as
short tandem repeats (STRs), single nucleotide pol ynorphisns (SNPs), nitochondrial DNA
(mDNA) and the Y-chronobsone. Infrastructure in this project will also support the
devel opnent of protocols for increased sensitivity that will be applicable to both
forensic and wildlife studies. RT-PCR and MALDI - TOF systens will be used to anal yse the
smal | amounts of DNA in forensic specinens. These devel opments will also be applied to
wildlife studies by exami ning fecal nmaterial as a non-invasive and cost-effective method
of mark-recapture analysis and assessing the novenent of animals. Mcroarray technol ogy
will be utilized to establish forensic chips for specific applications using a

conbi nati on of DNA markers that can be used for specific species, e.g. an ungul ate chip
for moose, deer, caribou, elk and bovine and a caviar chip for sturgeon roe
identification, with expansion into human nt DNA and Y-chronosone di agnostic arrays.

G eenhouse and Phytotron. These are required to conduct the collaborative research
prograns with OVNR forestry scientists and to take advantages of research opportunities
with private sector partners such as Pickseed and public sector partners such as the
Royal Bot ani cal Gardens and the Forest Gene Conservation Association. The present
greenhouse facilities on canpus have shading problens as well as tenperature contro

i ssues that only allow a single growth season to be attained. The proposed
infrastructure is needed to allow us, not only to understand how a tree or crop nmay
respond to a stress, but also how those processes are nanifested in nature or
agriculture. Eventually it should lead to innovative forestry nanagenent and directed
\preeding of superior crop cultivars. Sinmilar plant growth facilities and plant nol ecul ar
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(physi ol ogy | aboratories certainly exist at other universities, but they do not benefit
fromthe integration and synergy, with automati on and G S/ Bi oi nformatics, Genomi cs and
Proteom cs that is being developed in the DNA and Forensic Science Research Centre.
Wldlife Disease |aboratory. This infrastructure is needed to integrate the field
research into diseases |ike rabies, chronic wasting disease and Wst Nile virus with the
| aboratory research of nol ecul ar diagnostics and nol ecul ar tracki ng. Devel opnent of
predictive and nechanistic wildlife di sease nodels requires that nodel paraneters be
estinmated precisely and rigorously through intensive field efforts. Only recently,

t hrough the advent of d obal Positioning System (GPS) technology and telenetry, has it
becone possible to nonitor precisely the novenents and potential contact rates with
conspecifics of free-ranging animals at the level required to effectively paraneterize
di sease nodels. VHF telenmetry, while offering |l ess spatial resolution than GPS
telemetry, remains effective for determ ning survival rates and cause of death in
animals. Portable ultrasound technol ogy, and state-of-the-art hematol ogi cal and

i mrunol ogi cal units, provide sophisticated tools for determining |live animl condition
and status. The autopsy and biocontainnent facilities are required to handl e the
carcasses and prepare sanples for analysis. They will also be used for research prograns
i nvol vi ng pat hogens such as giardia. Collectively, these conponents will enable research
into the mechanics of wildlife disease that far exceeds current capabilities in Canada.
The | aboratory would build a strong capacity for wildlife di sease research in Canada.
The core of wildlife ecologists, spatial ecologists, geneticists, mcrobiologists, and
physi ol ogi sts would forma nulti-faceted team able to address a variety of disease issues
in a range of research contexts. As Canada | acks a single centre specializing in all the
many facets of wildlife disease, the Centre based on a University—CGovernnent partnership
wWill serve to optimze research progress in the realmof wildlife disease at a nationa
scale. These facilities will also be used for the research programon the waterborne
parasite, Gardia lanblia. This programw |l initially contain a basic research unit to
study gene regulation in Gardia, and specifically, to establish a database contai ning
bot h gene expression and protein expression profiles for each stage of the parasite’'s
cell cycle. Collaborations with Maxxam Anal ytics are focused on devel opi ng nore
sensitive, and automated nethodol ogies for the detection and quantification of Gardia
contami nation in, food watersheds and nunici pal water supplies.

Genomnics and Proteonics |aboratory. This infrastructure is required to service a nunber
of the research prograns rangi ng from cancer, gene expression and environmental stress
and i nmpacts of genotoxins. And nol ecul ar ecology. It is this range that of applications
that sets it a part fromother simlar facilites that are dedicated to single clinical
environnent al or devel opmental research prograns. The juxtaposition of the automation

universities in Canada with the research-orientation and technol ogi cal capabilities in

pl ace to exam ne the range of biol ogical nechanisns involved in cancer devel opnent or
progression. Wth the devel opnent of the Centre and t hrough coll aboration with the strong
conmmuni ty-based breast cancer screening and support prograns of the Peterborough Wnen's
Heal th Network (supported by the Peterborough Region Health Centre), there is an
opportunity to create a nationally, if not internationally, recognized research program
The goal of the research is to use the proposed resources of the infrastructure to
determine the function and plasticity of gene products by allowi ng for the exam nation
\pf, for exanple, (continued on p7D)

| aboratory al so provides for high sanple anal ytical throughput. For exanple there are few

~
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Self-assessment
B2 - Training, through research, of Highly Qualified Personnel (HQP)
Choose the statement that best represents the infrastructure project.
The infrastructure project will support the training of HQP, through research, by imparting:

[ (a) the basic skills and expertise required to undertake research activities or other endeavours;

L] (b) an appropriate set of skills and expertise needed in areas of importance to Canada;

X (c) a broad range of high-level skills and expertise in areas of critical importance to Canada;

[ 1 (d) an exceptional set of high-level skills and expertise that are considered as "world class" in areas of critical
importance to Canada.

Using the space below and up to 1 additional page, address all of the following

e how the proposed infrastructure will create a stimulating and enriched training environment for HQP;

e current HQP training at the institution(s) and future plans for HQP training to be carried out with the proposed
infrastructure. Include the current number and level (undergraduate and graduate students, postdoctoral fellows,
technicians, technologists other trainees/students) of HQP trained as well as the number and level of HQP to be trained
as a result of the proposed infrastructure.

4 The research prograns in the DNA and Forensic Science Centre will provide a A

di verse training environment as a result of the juxtaposition of the private and public
sector partners involved with the Peterborough DNA Cl uster Project. Some of this
potential has already been realised with joint projects involving the OWMNR, Sir Sandford
Fl emi ng Coll ege and Trent University. College and University students have been working
in teams on the sane research projects and have devel oped conmuni cati on and team buil di ng
skills in addition to the specific know edge and skills related to the research prograns.
As a result of this and the involvenment of private sector partners, students have found
appropriate enpl oyment opportunities. One project on automated DNA extraction using
nmagneti ¢ beads that was undertaken last year illustrates the interactions and training
potential with the partnerships. A Trent graduate student |led the research project. He
was supported by an NSERC I ndustrial Schol arship, which was sponsored by Maxxam

Anal ytics. He worked with a teamof Sir Sanford Flening students who were in the fina
year of an applied conputing and robotics program They were integrating a CRS robotic
system using software from Retisoft and worked closely with the conpany personnel. A
second project involved a team of Flem ng students devel opi ng an e-conmerce conponent for
the Wildlife Forensic DNA Laboratory web-site. They worked closely with a NRDPFC I T
technician and the Wl d-Life DNA forensic technician. This site now all ows the OWR
Conservation Oficers across Ontario to directly order forensic sanple kits on the web
fromthe | aboratory while mnimzing transaction costs by using “Pay Pal”. An internship
was provided to the NRDPFC by Natural Resources Canada (NRCan) for a software devel oper

i n desi gning handheld PCs for field data collection A group of 4th year computing
students at Trent worked with a Fleming faculty nenber and a nunber of graduate students
in the NRDPFC to transfer the AutoLlI M5 data base to a Mcrosoft SQ platform The
proposed automation | aboratory will pronote these research partnerships further and
expand the training and research opportunities. The presence of the forensic science
research prograns at Trent has led to the initiation of a sumrer Forensic Science Canp
for H gh School students funded by the NSERC Pronpbsci ence programand the initiation of a
joint Honours Forensic Science degree with Sir Sandford Flem ng Coll ege. Wile not
directly related to research projects these prograns will provide high school and
\Pndergraduate students with early exposure to forensic science. These prograns al so have
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(Advisory Conmittees made up of practitioners fromthe RCMP, OPP, Centre for Forensic
Sci ence, local police forces and the OVNR Enforcenent branch. These contacts have lead to
enpl oyment opportunities and a nunber of graduate students and technici ans have been
hired by the Centre for Forensic Science and the RCMP. An Ontario Premer’s Excell ence
Award (PREA) has been subnmitted by Dr. WIlson in collaboration with Environnment Canada’s
Enf orcenent Section for a PDF position to design high throughout automated detection
systens and forensically-infornative arrays for cases involved in the illegal trade of
endanger ed speci es.

Toget her Sir Sandford Flem ng Coll ege, Trent University and OVNR provide
Pet er borough wi th one of the highest concentrations of wildlife biologists in Canada.
Capitalizing on this resource, the infrastructure will help create a stimulating
environnent for training of students in integrated | aboratory and field research
programs. The OWNR rabi es research and devel opment unit is a recognized world | eader in
the field of research into the epidem ology and control of wildlife rabies. This
expertise and the proposed infrastructure are not avail able anywhere in Canada and thus
will provide a unique environnent for wildlife disease research. The close relationship
of OVNR and Trent University allows graduate students to be supervised by OWNR and Trent
scientists and to obtain intern positions. An OVMNR intern is presently managi ng the
NSERC funded raccoon rabies project and the four PhD students involved in the program are
jointly supervised by OWNR, Trent and Canada Food | nspection Agency (CFlIA) scientists.
Many of the research prograns involve spatial analysis and the close partnership with
faculty on the Lindsay canpus of Sir Sandford Flem ng College, OMNR and the Queen’s @S
| aboratory provide an exceptionally high level of training in geomatics. The integration
of genetic data with GS allows students to devel op research prograns in the energing
field of |andscape genetics and to interact with mangers and policy nakers in OWNR
Envi ronment Canada, Departnent of Fisheries and Cceans and the Canadian Wldlife Service
involved in wildlife conservation and managenent.

The infrastructure in the DNA Partnership Building will be shared by graduate
students working on a range of research projects that involve DNA profiling in human and
wildlife disease as well physiology and ecol ogy. This exposure to diversity will create
students with flexibility to nove into a broad array of fields. The infrastructure wll
al so support research prograns on stress and cancer and agi ng and exerci se and pronote
i nkages to the emerging health progranms at Trent. The creation of a new graduate program
in the Biosciences and Health Studies at Trent is currently underway and upon its
i mpl enentation will train students with a unique blend of skills and experience. This
programwi || include one year course MSc degrees in areas such as forensic science.

This year the primary users of the infrastructure supervised 25 graduate students,
12 honours students and 6 Flem ng students. Six technicians are working in the group with
one post-doctoral fellow Four co-op students also were trained in the NRDPFC. The
secondary users of the infrastructure supervi sed another 20 graduate students and 10
honours students. Wth the increased infrastructure and the physical proximty of the
private and public sector partners a doubling of training at all levels is expected in
the next three years. The DNA Partnership Building will pronote the public/private sector
col I aborations and increase access to grant progranms |ike the Industrial NSERC
Schol arshi ps. Two graduate students are presently being recruited with NSERC I ndustria
schol arshi ps sponsored by Irving Ol and the Ontario Fur Managers Federation
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Institution and Title of Infrastructure Project (from p. 1 of this module): Project number 8910
Trent University
DNA and Forensic Sci ence Research Centre

Self-assessment

B3 - Research Collaborations and Partnerships
Choose the statement that best represents the infrastructure project.

The proposed research infrastructure will create or strengthen:

[ (a) collaborations among researchers (e.g. collaboration on funded projects, co-authorship);

] (b) collaborations among researchers from different disciplines, institutions, sectors or countries;

x| (c) partnerships (e.g. formal signed agreements) among research institutions in the same sector or from different
sectors;

[] (d) international partnerships among research institutions or among sectors.

Using the space below and up to 1 additional page, address all of the following aspects:

what collaborations or partnerships already exist;

what collaborations or partnerships are planned;

what steps have been taken or will be taken to create or strengthen collaborations or partnerships;
how the infrastructure is essential to the collaborations or partnerships.

4 N

The Pet erborough DNA Cl uster Project and the DNA Partnership Building have their origins
in the strong partnerships anong the major Public Institutions in Peterborough, Trent
University, Sir Sandford Flening College and the Ontario Mnistry of Natural Resources.
The private sector conponent of the partnership has been led by the G eater Peterborough
Area Economni ¢ Devel opnent Corporation (GPAEDC) and incl udes the Peterborough Partnership
G oup, LabinterLlNK, Lakefield Research, Pickseed Ltd, Maxxam Analytics, Retisoft, Stolt
Sea Farns Inc., and the Ontario Fur Managers Federation. GPAEDC identified DNA and
Forensic Science as the areas to develop a regional Centre of Excellence and have

recei ved fundi ng from Human Resources Devel opnent Canada, |ndustry Canada and the Ontario
Bi ot echnol ogy Cl uster |nnovation Program (BCIP). An executive coordi nator has been hired
by the Founding Directorate for the overall nanagenment of the Peterborough DNA C uster
Project, which is estimated at about $37 nillion, and he will be responsible for

coordi nating the process to construct the DNA Partnership Building on the canpus of Trent
Uni versity beginning in Spring 2004. Trent has provided the 5 acres for the construction
of this building. The research infrastructure will occupy approxi mately one quarter of
this building. The other occupants of the DNA Partnership Building will be the OWMR,
police identification services and a nunber of the private sector partners.

A nunber of fornmal agreenents already |link the public sector partners. On the
educational front, these include the Nursing programand the new Honours Forensic Science
degree programgiven jointly by Trent and Sir Sandford Fl em ng Coll ege. The Natural
Resources DNA Profiling and Forensic Center (NRDPFC) and the Watershed Sciences Center
represent formal research partnerships between Trent and OWR Miny OWNR scientists hold
acadeni ¢ appoi ntnments at Trent and supervise Trent graduate students. There are nunerous
joint projects between Trent and the OWR on wol ves, black bears, polar bears, noose,
el k, caribou, fishers, white-pine, wood poppies and a nunber of fish species. The OMR
Enf orcement section coll aborates on a nunber of forensic research projects. The major
research program on assessing the spread of raccoon rabies not only involves Trent and
the OVMNR but also Sir Sanford Flem ng Coll ege, McMaster University, Queen' s University,
Cornell University, the Centre for Disease Control in Atlanta and the Canadi an Food
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. J

(I nspection Agency. There are al so on-going research collaborations that involve Trent,
Sir Sandford Flening College and sone of the private sector partners such as Maxxam
Anal ytics, LablnterLINK, and Retisoft. Cose |inks have been established between Trent
and PerkinEl mer and the NRDPFC is a reference Centre for AnershanPharmaci a

i nstrument ati on.

There are nunmerous and extensive national and international research collaborations
at the individual project level. These include significant najor international activities
on prograns to understand the reproductive problens of the highly endangered North
Atlantic right whale that involve the New Engl and Aquariumin Boston, Wods Hol e
Cceanographic Institute, University of Rhode Island, Centre for Coastal Studies,
Department of Fisheries and Cceans, Menorial University of Newf oundl and and Dal housi e
Uni versity. There is a collaboration with the US Navy to study the genetic status of the
San Clenmente shrike. There are collaborations with the US Fish and Wldlife Service on
the relationship of the red wolf in the US and the eastern wolves in Canada. An aspect
of the wildlife forensic research involves a partnership with Environnent Canada for the
enforcement of the Trade in Endangered Species and this has included research into caviar
and waterfowl . The NRDPFC participated in a 2-year study with the Natural Resource
Institute, Geenwich, UKto identify specific cattle within the blood neals of tsetse
flies to provide recomendati ons on which cattle to inmuni ze agai nst sl eeping sickness.
Forensic research has al so involved col | aborations with New York Humane Society,
International Marine Mammal Association and a nunber of other provincial agencies.

Dr Enery collaborates with CLIMA at the University of Wstern Australia, Perth,
Australia on the hornonal regulation of seed devel opnent in legunmes. Dr. Enery is al so
collaborating with the Prof. Laurent Leport (Equipe Osnpadaptation et Mtabolisne de
Stress, Interactions Cellulaires et Ml éculaires, Université de Rennes 1, Rennes France)
within his cellular and nol ecul ar programthat investigates salt stress and senescence of
salt adapted coastal plants. Population |evel functional genom cs at Trent University
woul d be of great interest to these collaborators who have excell ent nol ecul ar and
ecol ogi cal infrastructure but no access to equivalent automation and G S facilities.

Col | aborations are being devel oped with the private sector and ot her governnent agencies.
These include (1) Pickseed Ltd. for the devel opnent of new forage | egune cultivars and
the protection of intellectual property rights for forage | egunme and turfgrass cultivars
by DNA profiling (2) French government (Institut National de |a Recherche Agrononi que:
INRA) to aid in their study of the invasive spread of Anbrosia artem siifolia (conmon
ragweed) and its relationship with natural Canadi an popul ations (3) the Central Ontario
Viticulture Association (COVA) to help develop cold and freeze-thaw tol erant w ne grapes
for a new market central Ontario.

Dr Murray currently collaborates with coll eagues fromIndiana State University,
Si non Fraser University, University of ldaho, University of Central Florida, Uah State
University, US. Fish and Wldlife Service, and U. S. Forest Service. Mst of these
col laborations are |l eftover fromhis termat University of Idaho and currently involve
data anal ysis, theoretical nodeling, and population viability analysis for a variety of
species and systens. He now is establishing nore extensive Canadi an col | aborati ons
through work with OWNR, Ducks Unlinited, Delta Waterfow, and McG || University. The
Wldlife Health and Di sease Laboratory will foster collaborations with the Canadi an
Cooperative Wldlife Health Centre (CCWHC), Guel ph University, University of
\_Saskat chewant he Centres for Disease Control, Health Canada, (continued on p9QC) J
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Self-assessment

C - Potential benefits of the research to Canada
Choose the statement that best represents the infrastructure project.

The proposed infrastructure will support research that has the potential to:

L] (a) contribute indirectly to economic activities (e.g. economic growth, cost savings, job creation) or contribute
indirectly to the improvement of society, quality of life, health, or the environment;

(b) improve economic activities (e.g. economic growth, cost savings, job creation) or improve society, the quality of
life, health, or the environment;

(c) contribute to increased economic activity in strong or emerging areas of the Canadian economy or yield a major
benefit in terms of society, quality of life, health, or the environment;

(d) contribute significantly to increased economic activity; help Canadian industry increase its global competitiveness
and create new economic ventures; or lead to dramatic sustained improvements to society, quality of life, health, or
the environment.

Using the space below and up to 1 additional page
¢ dentify potential users of the research results; including partnerships with industry, health providers, etc.
e describe expected benefits, how these will be realised and the timeframe over which they are expected;

e Wwhere appropriate, provide plans for the development of clusters and for technology transfer, other forms
of commercialisation or transfer of know-how, as well as contributions to policies and practices.

I k1 O

The key linking feature of the research prograns and the infrastructure is the A
devel opnent and application of flexible robotic high throughput DNA, RNA and proteomc
profiling protocols and platforns. Autonmation played a critical role in the rapid success
of the human and ot her genonme projects. The infrastructure in this proposal wll place
Canada at the forefront of research and devel opnent in the application of the information
obt ai ned fromthe genone projects to health, forensics, agriculture, forestry,
environnent and wi |l dlife nanagenent and di sease. These applications will depend on the
identification and tracking of the genetic variation of individual organisms using rapid
and i nexpensive tests. These procedures must be automated and include effective sanple
tracking (especially for clinical, food and forensic applications) linked to autonated
data capture and anal ysis. These are the characteristics of the |aboratory information
system AutoLIMs, that is a central devel opnent and integrating conponent of the
infrastructure. The recent experiences with emerging di seases such as Wst Nile virus,
Severe Acute Respiratory Syndrome (SARS), chronic wasting di sease and nad cow di sease
enphasi ses the need for developing a flexible rapid testing capability in Canadi an
| aboratories. The tests should be devel oped hand in hand with autonmation rather than
aut omati ng previously devel oped manual testing protocols. This makes the co-location of

the partners and the infrastructure in the proposal unique and why it will have such a
broad i npact across Canada. The research and devel opnent will be carried out in
partnership with autonmati on conpanies |ike LabinterLI NK and Retisoft and the technol ogy
will be transferred to analytical |aboratories |ike Maxxam Anal ytics and Lakefield

Research. Conpani es |ike Maple Leaf Foods are using DNA tracking as a neans of quality
assurance of food fromfarmto table. This strategy becones even nore inportant when
situations |like mad cow di sease suddenly inmpact the Canadi an beef industry and this
enpahasi ses the intinmate relationship of human and |ivestock health with wildlife health

G ven the small economic margins of the food industry this approach can only be cost
\effect i ve using automation. )
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Pet er borough DNA Cluster Project. The project is being co-ordinated by an executive co-
ordinator and |l ed by the Founding Directorate, which is conposed of Peterborough
conmunity | eaders and an Advisory Conmmttee of business and technical experts. The
project has received funding fromlndustry Canada, Human Resources Devel opnent Canada and
the Ontario Biotechnology Custer Innovation Program An Executive Coordinator wll be
responsi ble for the commercialization opportunities that flow fromthe research in
conjunction with the Greater Peterborough and Area Econom ¢ Devel opnent Corporation and
Trent's Industrial Liaison Ofice. The close partnership with the policy nakers in the
Ontario Mnistry of Natural Resources ensures the information fromthe natural resources
research prograns is effectively transferred to the users. Canada is rapidly reaching a
crossroad in its ability to nmanage and conserve wildlife populations and its capacity to
effectively control or mtigate disease transnmission fromwld aninmals to humans and
livestock. The infrastructure and innovative research proposed will provide a w de array
of managenent agencies with useful information across the web (Departnent of Fisheries
and Cceans, Environment Canada, Canadian WIldlife Service , Parks Canada). |In the case
of zoonotic di seases, legislators and health providers will gain insight fromresearch
results displayed in GS format into the possible prevention and control of wildlife
di sease spread to hunans.

Research into DNA forensics is limted in Canada and worl d-wi de. The capacity of
| arge service |laboratories like the Centre for Forensic Science in Toronto is taken up by
case processing leaving mninmal resources for research and devel opnent. The
infrastructure and partnerships with the police and wildlife enforcenment agencies in the

DNA and Forensic Science Research Centre will provide the capacity for forensic research
as DNA profiling noves to single nucleotide pol ynorphi smanalysis and the use of snaller
amounts of ever nore degraded sanples. The autonmated technologies will be transferred to

the private (Maxxam Anal ytics) and public forensic service providers (RCMP and the Centre
for Forensic Science) follow ng validation.

The plant nol ecul ar physi ol ogy research will benefit the Canadi an forage and grain
| equrre industry. Pickseed Ltd. is Canada's |argest supplier of forage | egune seed with
its company headquarters nearby in Lindsay Ontario. They have expressed strong support
for the proposal. And the short term benefits to Pickseed would include the devel oprment
of DNA profiling for protection of intellectual property rights over the cultivars they
devel op. Anot her exanple is Pul se Canada, a national |egunme industry association, which
has a mandate to find ways to optinize growh and efficiency of Canadi an pul ses to add
val ue for Canadi an farmers and secure Canada as a gl obal pul se supplier. This matches our
research goals to inprove chronically low and variable | egunme yields. It wll be
achi eved through marker or physiol ogy based selection to direct breeding prograns or
genetic engineering for hornmonal nodifications. The geo-spatial genetic profiling of
white pine will help national and provincial governnents devel op and i npl ement forest
bi odi versity nonitoring prograns and indicators toward sustainable forest nmanagenent.
This al so i npact on white pine conservation and forensic protection of renmining ol d-
growm h stock. Experinents in white pine nol ecul ar physiology may eventually | ead to the
ability to predict long-term popul ati on response to the spread of disease, |ike blister-
rust, and climate change.

The Mol ecul ar Physi ol ogy Laboratory will be dedicated (continued on pl0C)

.

(" Institution and Title of Infrastructure Project (from p. 1 of this module): Project number: 8910 A
Trent University
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4 The DNA and Forensic Science Centre will be |located in the DNA Partnership A
Bui |l ding on the canpus of Trent University and will be an integral part of the

‘/
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Subject: CFI Proposal

From: "Brad White" <Brad.White@nrdpfc.ca>
Date: Thu, 14 Oct 2004 17:21:14 -0400
To: <undisclosed recipient@trentu.ca>

Hi <undisclosed recipient@trentu.ca>:

We received $3.6 million from CFI and $3.6 million from OIT as
well as over 1 million in matching funds from MNR and private sector
partners. A major thrust of the research is the conservation of the
natural resources of Ontario. Our biased view is that our greatest
natural resource is the DNA across the landscape in the form of the
genetic variation in the many species that have evolved over the past
1-2 billion years. 1 hope this helps.

Brad

<<DNACentre CFI.pdf>>

Bradley N. White Ph.D.

Canada Research Chair in Conservation Genetics and Biodiversity,
Professor of Biology,

Director of the Natural Resources DNA Profiling and Forensic

Centre,

Trent University, Dept of Biology, 1600 E. Bank Drive, Peterborough,
Ontario, Canada, K9J 7B8

Tel: (705) 748-1011 ext. 5346. Lab. ext. 5347.

FAX (705) 748-1132. e-mail bradley.white@nrdpfc.ca
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