Approved Personnel
(Please stroke ouf any personn

Additional Personnel

¢l to be removed)

{Pleasc list additional personnel here)

J Wang,
M Ban,
P lahiry,

Please stroke out any approved
Biohazards to be removed below

E Cao,
A McIntyre,

R Martins,

¢ Johansen, M Lanktree

Write additional Biohazards for
approval below, *

Approved ‘
Microorganisms

ME DH108, ME DH5-alpha, ME DHEA T1

R Hassell
B Kennedy,dJd Robinson,

Approved Cells

[Rodent] (established): 373-L1, NIH/3T3.
[Non-human Primate] (established): COS-7
[Human] (established: HEK293, HEP62
[Human Primary]; Fibrobtast- (GM05659,
GM08398, , GM03348 GM03513, Fibroblast,

Fibzcblasz,
RG16403

Coriell Cell Repesitory

Fibhrohlast,

. finite primary cell line human
i . . .
| HGADFN_&7 Progeria Researcn Foundatisn

finite primary cell line human

Approved Use of
Human Source
Material

i
Approved GMO

Approved use of
Animals

Approved Toxin(s)

Blood, serum/plasma

SV 40 Large T antigen {expressed in COS7
cells), pCDNA3J plasmid, pcDNA 3.1 Echo
Expression Vector Kit. [ADD]; pCMV8,
pcDNAZ1, pENTR 11

October 21, 2009
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PLEASE ATTACH A MATERIAL SAFETY DATA SHEET OR EQUIVALENT FOR NEW BIOHAZARDS,
BEPLEASE ATTACH A BRIEF DESCRIPTION OF THE WORK THAT EXPLAINS THE BIOHAZARDS USED AND HOW THEY WILL BE
USED.

As the principal investigator, I have ensured that all of the personnel named on the form have been
trained. I will ensure that this project will follow the Western Biosafety Guidelines and Procedures
Manual for Containment Level 1 2 Laboratories (and the Level 3 Facilities Manual for Level 3
projects). I will ensure that UWO faculty, staff and students working in my laboratory have an up-to-
date Hazard Communicatim?rm,-f-ou\n(l at http://www.wph.uwo.ca.

=y HESEm e

Signature of Permit Holderf::j\ e —~=

Classification: 2

Date of Last Biohazardous Agents Registry Form: May 15, 2009

Date of Last Modification (if applicable): October 22, 2009

BioSafety Officer(s): M M/

Chair, Biohazards Subcommittee:

QOctober 21, 2009 Page 2 of 2
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AG16409 Page 1 0f2

Catalog ID: AG16409 Product (Source): CELL CULTURE - Qmommm

Oyeraswy

frotgosls

Overview

Collection NIA Aging Cell Culture Repository
Subcallection Apparently Healthy Collection
Santple Description APPARENTLY HEALTHY NON-FETAL TISSUE
Biopsy Source Unspecified
Cel Type Fibroblast
Tissue Type Skin
Transformant Untransformed
Species Homo sapiens
Commaon Name Human
Age 12 YR
Sex Male
Race Caucasian
Family 183G
Family Member 1
Retation to Proband proband
Ciinically Affacted No
confirmation Clinical surnmary/Case history

ISCN 46,XY
Remarks The donor was clinically normal having suffered a cervical spine injury at age 5. He was ventilator-gependent. He died of brain death
with cardioraspiratory arrest at age 12. The culture was initiated on 7/12/2000 using axplants of minced skin tissue taken post-
mortem. The cell morphalogy is fibroblast-like, The karyotype is 46,XY with 4% of the cells examined showing randormn chromesome

loss and 2% showing random chromosomal aberrations,

Catalog ID AG16409
Product Cell Culture

Pricing Commercial Pricing: $155.00
Academic and not-for-profit pricing: $85.00
NIA Grantees: $9.00

s aily when orcer s padad, DO OMGT

ne anierac el

Characterizations
Sample Description APPARENTLY HEALTHY NON-FETAL TISSUE

PDL at Freeze 4
Passage Frozen 2

IDENTIFICATION OF SPECIES Species of Origin Confirmed by Nucleoside Phosphorylase,Glucese-6-Phosphate Dehydrogenase, and Lactate Denydrogenase
OF ORIGIN Isoenzyme Electrophoresis

Phenotypic Data

& was ventilator-dependent, He died of brain death with cardiorespiratory

Remark The donor was clinically normal having suffered a cervical spine injury at age 5. H
broblast-like. The

arrest at age 12. The cuiture was initiated on 7/12/2000 using explants of minced skin tissue taken post-mortem. The cell morphotogy is fi
karyotype is 46,XY with 4% of the cells examined showing random chromosome loss and 2% showing random chromosomal aberrations.

Publications
Data are not available
External Links

dbSKP dbSNPIk: 11159

Images

Data are not available

hitp://ccr.coriell.org/Sections/Search/Sample Detail.aspx?Pgld=1 66&Ref=AG16409&t=3 6/8/2009



AG16409 Page 2 of 2

Protocols

PDL at Freeze 4
Passage Frozen 2
Split Ratio 1:4
Temperature 37 C
percent CO2 5%
Medium Eagle's Mimmum Essential Medium with Earle's salts and nor-essential amino acids
Serum 10% fetal bovine serum Mot inactivated
Substrate None spacified
Subcultivation Methad trypsin-ERTA

http://ccr.coriell.org/Sections/SearchfSamp[e_Detail.aspx‘?PgIdZ 166&Ref=AG164098=3 6/8/2009
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' * l Fublic Health Agence de la sante
Agency of Canada  publique du Canada

Name and/or Organization: University of Western Ontario
Robarts Research Institute
Attn: Dr. Robert Hegele

Address: P.O. Box 5015
100 Perth Drive, Rm 4-25
London, ON
NGA 5K8

The following biological material does not require a Public Health Agency of
Canada import permit under the HPIR™

Human fibroblast cell line from heaithy donor (AG16409), as provided by Coriell Institute
for Medical Research, 403 Haddon Avenue, Camden, NJ, USA 08103.

%ﬁm ‘ JULY 1 6 09

Marianné Heisz 7 Date
Chief, Importation and Regulatory Affairs

NOTICE

*HPIR (HUMAN PATHOGENS IMPORTATION REGULATIONS)

r We are in receipt of your application for an importation permit for biological materials, The HPIR apply
only to the importation of infectious substances which cause human disease and their subsequent
distribution or transfer. Other materials, which are deemed by the importer to be non-infectious for
humans, do not require a permit under these regulations. It should be noted that the importation of
biological materials may also be subject to other federal, provincial and municipal laws.

. For animal or plant pathogens one must apply to The Canadian Food Inspection Agency (CFIA) for
a permit to impart. if this material is of animal or plant origin it may also require & permit from the
CFIA Please contact the CFIA for their consideration. CFIA contact numbers are as follows:

(813) 221-7068 for information concerning animal pathogens/material
(613) 225-2342 [ext. 4334] for information conceming plant pathogens/material

* tmportation of this material may also be subject to the requirements of the New Substances
Notification Regulations (Organisms) of the Canadian Environmental Protaction Act, 1898,
administered by Environment Canada and Health Canada. Please contact the New Substances
Information Line at 1-800-567-1999 or nan-infoline@ec.ge.ca.

. You may be required to provide the Canada Border Services Agency (CBSA) customs officers
with a declaration that the imported material is non-infactious and non-hazardous.

Should you require further information, please contact
Office of Laboratory Secunty
Centre for Emargency Preparedness and Response
(613) 957-1779

 ud |

Canada



Dear Dr. Robinson, October 19®, 2009
Blackburn Cardiovascular Genetics Laboratory

Robarts Research Institute

Room 4-28, PO box 5015, 100 Perth Drive

London, On, Canada, N6A 5K8

Please find enclosed one flask each of the following celi lines which you requested from the PRF
Cell and Tissue Bank for your research.

Exon 11
mutation
Clinicallz Age at Yes —c;r no
Cell Line # Passage # | Affected? | Roation to Proband Donation C>T
HGADFN167 4 yes proband 8 yrs. Smos | yes

Please place cells at 37°C and 5% CO; for 24 hours upon receipt and then change the culture
medium and split (if necessary) as directed. Please see the attached sheet containing specific
culture conditions. If you have any further questions do not hesitate to contact me at
leslie_gordonéibrown.edu or Lorraine Fast (Laboratory Technician) at 401-444-7564 or

Ifast Lzplifespan. org,

Sincerely,

IS
CEL A )

Leslie B. Gordon, MD, PhD
Principal Investigator, The Progeria Research Foundation Cell and Tissue Bank

Email: progeria@netzero.net Website: www.progeriaresearci.org
P. O. Box 3453, Peabody, MA 01961-3453 Tel: (978) 535-2594 Fax: (978) 535-5849




Culture Conditions:
DMEM (Gibco 11960-044), + 2mM L-Glutamine, Pen/Strep and 15% FBS.

Split Conditions:
0.25% Trypsin/ EDTA - 1ml/T25 flask, evenly coating cells. Incubate 2-3 minutes. Gently tip
flask to dislodge. Pool cells in culture medium and replate or freeze down.

Freezing Conditions:
10% DMSO in culture media

Email: progeria@netzero.net Website: www.progeriaresearch.org
P. O. Box 3453, Peabody, MA 01961-3453 Tel: (978) 535-2594 Fax: (978) 535-3849
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!*! Public Health Agence de la santé
Agency of Canada  publique du Canada

Name and/or Organization: University of Western Ontario
Robarts Research Institute
Attn: Dr. Robert Hegele

Address: P.0O. Box 5015, Rm 4-25
100 Perth Dnve
London, ON
N6A 5K8

The following biological material does not require a Public Health Agency of
Canada import permit under the HPIR™:

Human fibroblast cell line from donor with Hutchinson-Gitford Progeria Syndrome
(HGADFN167), as provided by The Progena Research Foundation Cell Bank, 532
Lowell Street, Peabody, MA, USA, 01960.

JULY 16, 2009

Date

—— et

Marianne Heisz
Chief, Importation and Regulatory Affairs

NOTICE

‘HPIR {HUMAN PATHOGENS IMPORTATION REGULATIONS)

. We are in receipt of your application for an impertation permit for biological materials. The HPIR apply
only to the importation of infectious substances which cause human disease and their subsequent
distribution or transfer. Other matedals, which are deemed by the importer to be non-infectious for
humans, do not require a permit under these regulations. It should be noted that the importation of
biclogical materials may also be subject to other federal, provincial and municipal laws.

> For animal or plant pathogens ene must apply fo The Canadian Food Inspection Agency {CFIA) for
a permit to import, If this material is of animal or plant ongin it may also require a pemit from the
CFIA. Please contact the CFIA for their consideration. CFIA contact numbers are as follows:

(613) 221-7068 for information conceming animal pathogens/matenal
(613) 225-2342 [ext. 4334 for information concerning plant pathogens/matenal

- Importation of this material may afso be subject to the requirements of the New Substances
Notification Regulations (Organisms) of the Canadian Environmenta! Protection Act, 1399,
admiiistered by Environment Canada and Health Canada. Please contact the New Substances
Information Line at 1-800-567-1599 or nsn-infoline@ec.ge.ca.

- You may be required fo provide the Canada Border Services Agency (CBSA) customs officers
with a declaration that the imported material is non-infectious and non-hazardous.

Should you require further information, please contact
Office of Laboratory Secunity
Centre for Emergency Preparedness and Response
(613} 9571779

Canadi



DECLARATION STATEMENT

The contents of this package are as follows:

Cultured Human dermal fibroblasts specimen in medium containing 15% fetal bovine
serum (certified free of infectious agents ) in a sealed collection tube.

These samples are considered to be non-infectious and are for research purposes only.

These samples are being shipped from Dr. Leslie Gordon and Dr. Douglas Hixson for
studies funded by The Progeria Research Foundation. Samples are packed in approved
blood mailers and are perishable. Samples are not known to be infectious. Please do

not delay.

If you have any questions or concerns, please contact Dr. Leslie Gordon, Principal
Investigator, at the following phone number: (508) 889-6655

Sincerely,

Leslie B. Gordon, MD, PhD

P. 0. Box 3453, Peabody, MA 01961-3453
Tel: (978) 535-2594, Fax; (978) 535-5849,

Email: info@progeriaresearch.org

www.progeriaresearch.org



THE UNIVERSITY OF WESTERN ONTARIO
BIOHAZARDOUS AGENTS REGISTRY FORM
Approved Biohazards Subcommittee: March 27, 2009
Biosafety Website: www.uwo.ca’/humanresources/biosafety/

This form must be completed by each Principal Investigator holding a grant administered by the University of
Western Ontario or in charge of a laboratory/facility where the use of Level 1, 2 or 3 biohazardous agents is
described in the laboratory cr animal work proposed. The form must also be completed if any work is proposed
involving animals carrying zoonotic agents infectious to humans or involving plants, fungi, or insects that require
Public Health Agency of Canada (PHAC) or Canadian Food Inspection Agency (CFIA) permits.

This form must aise be updated at least every 3 years or when there are changes to the biohazards being used.

Containment Levels will be established in accordance with Laboratory Biosafety Guidelines, 3rd edition, 2004,
Public Health Agency of Canada (PHAC) or Containment Standards for Veterinary Facilities, 1% edition 1996,
Canadian Food Inspection Agency (CFIA).

Completed forms are to be returned to Occupational Health and Safety, (OHS), (Support Services Building,
Room 4180) for distribution to the Biohazard Subcommittee. For questions regarding this form, please contact
the Biosafety Officer at extension 81135 or biosafety@uwo.ca. If there are changes to the information on this
form {excluding grant title and funding agencies), contact Occupational Health and Safety for a modification form.
See website: www.uwo.ca/humanresources/biosafety

PRINCIPAL INVESTIGATOR Do Robart e /

SIGNATURE ] S i
DEPARTMENT Dobarts Rese it T ology e a{aé\&wmp
ADDRESS - /00 Per+a Dy, Keam L-06

PHONE NUMBER SI9 -95/-SA71  {ab. S/7-F3U S F2F exd, THn2.
EMERGENCY PHONE NUMBER(S) $14 -9 3/ -,1‘331

EMAIL bi&éle (& _rokarts.ca _

Lacation of experimental work to be carried out; Building(s) Q R \ Room(s)i/_ggf, ‘//2?2,

“l 286
*For work being performed at Institutions affiliated with the University of Western Ontario, the Safety Officer for

the Institution where experiments will take place must sign the form prior to its being sent to the University of
Western Ontario Biosafety Officer (See Section 12.0, Approvals).

FUNDING AGENGY/AGENCIES: /-/SF-O,. CIHR

GRANT TITLE(S):

PLEASE ATTACH A BRIEF DESCRIPTION OF YOUR WORK THAT EXPLAINS THE BIOHAZARDS USED
AND HOW THEY WILL BE USED. PROJECTS SUBMITTED WITHOUT A SUMMARY WILL NOT BE
REVIEWED.

Names of a|l personnel working under Principal Investigators supervision in this location:

ian on g ' ebtrg rouost
- en CZo , Ma e wd ‘Bg_m
e gdy  Chers _TohaunSen
Lo Kohmsorn ¥ Piya Labry
ﬂgmq [Ha 3Sel] ?\I\\d-\;-l-*h‘.e,a) Hanl(free

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*
Page 1 of 7



1.0 Microorganisms

1.1 Does your work involve the use of microorganisms or biological agents of plant or animal origin (including but

if no, please proceed to Section 3.0

not limited to viruses, prions, parasites, bacteria)? JRYES O NO
If no, please proceed to Section 2.0
- Do you use microorganisms that require a permit from the CFIA? O YES /@:NO

If YES, please give the name of the speciss.

What is the origin of the microorganism(s)?

Please describe the risk (if any) of escape and how this will be mitigated:

Please attach the CFIA permit.

Please describe any CFIA permit conditions:

1.2 Please complete the table below:

Name of Is it known | Isitknown | Isit known | Maximum Source/ PHAC or

Biological tohe a to be an tobe a guantity to Supplier CFIA

agent(s)* human animal zoonotic be cultured Containment
pathogen? | pathogen? | agent? at one time? Level
YES/NO YESINO YES/NO (in Litres)
O Yes O Yes O Yes K1 0203

ik jo | XN gZNo §No 0.007 000 pudtscen
O Yes O Yes O Yes ‘V L1 0203

Dt Sox [HNo | $No HNo  1n.002-0.0/0
O Yes O Yes O Yes 010203
O No O No O No
O Yes O Yes O Yes 010203
O No O No O No

“Please attach a Material Safety Data Sheet or equivalent from the supplier.

2.0 Cell Culture

2.1 Does your work involve the use of cell cultures? K YES O NO

2.2 Please indicate the type of primary cells (i.e. derived from fresh tissue) that will be grown

in culture in the table below

Cell Type Is this cell type used Source of Primary Cell AUS Protocol Number
in your work? Culture Tissue
Human @MYes ONo See A‘Hﬁcﬁecl Not applicable
Rodent ®Yes ONo " " 0
| Non-hurnan primate € Yes #BNo
Other {specify) OYes ®No

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*
Page 2 of 7



_2.3 Please indicate the type of established cells that will be grown in ctilture in the table below.
| Cell Type Is this cell type used | Specific cell line(s)” Supplier / Source
in your work?

“Human PS(YeS O No S e A-H-&\cﬁ ed ) 5"@5/4‘/'7{40%4-4/
Rodent Q Yes O No ) " -ATCC

\
Non-human primate | £&~Yes O No C OS — ;Z AT C
Other (specify) O Yes O No

*Please attach a Material Safety Data Sheet or equivalent from the supplier. (For more infarmation, see
www.atcc.org)

2 4 For above named cell types(s) indicate PHAC or CFIA containment level required O 1 E@ 03

3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source materials? ﬁYES O NO
If no, please proceed to Section 4.0

3.2 Indicate in the table below the Human Source Material to be used.

Human Source Source/Supplier | 1s Human Source Name of PHAC or CFIA
Material ICompany Name | Material Known to Be | Infectious Containment
Infected With An Agent (If Level (Select
infectious Agent? applicable) one)
YES/NO
Human Blood (whole) or chSulliecfe| O Yes  8No
other Body Fluid Regeasch Subecls 01 &2 O3
Human Blood (fraction) | ggeesch ' [OYes  ®No
or other Body Fluid i S“BJ“C 5 01 g2 03
Human Organs or O Yes O No
Tissues (Unpreserved) 01 0203
Human Organs or O Yes O No
Tissues (preserved) 01 02 03

4.0 Genetically Modified Organisms and Cell lines

4.1 Will genetic modifications be made to the microorganisms, biological agents, or cells described in Sections

1.0 ang 2.0? )QYES O NO If no, please proceed to Section 5.0

4.2 Will genstic modification(s) involving plasmids be done? AYES, complete table below O NO
! Bacteria Used for | Plasmid(s) * Source of Plasmid | Gene Transfected | Describe the change

Cloning * that results

HENCS VA2 |Bacteria APo & Morphological
[ PCC:\BQIT CInw%oqen\ 7'

* Please attach a Material Data Sheet or equivalent'if avdilable.

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*
Page 3of 7



4.3 Will genetic modification(s) involving viral vectors be done? O YES, complete table below  3NO

Virus Used for Vector(s) * Source of Vector | Gene Transfected | Describe the change
j Transduction *7 that resuits

" Please attach a Material Safety Data Sheet or equivalent.

4.4 Wili genetic sequences from the following be involved?

¢ HIV O YES, please specify WNO
¢ HTLV 1 or 2 or genes from any Level 1 or Leve! 2 pathogens O YES, specify ® NO
+» SV 40 Large T antigen YES O NO
+ E1A oncogene YES\‘;@‘D FANO
¢+ Known oncogenes O YES, please specify L.NO
+ Other human or animal pathogen and or their toxins O YES, please specify FBNO
4.5 Will virus be replication defective? W YES O NO
4.6 Will virus be infectious to humans or animals? O YES ;S(NO
4.7 Will this be expected to increase the containment level required? O YES & NO

5.0 Human Gene Therapy Trials

5.1 Wil human clinical trials be conducted using the viral vector in 4.0?7 O YES ~NO
If no, please proceed to Section 6.0 If YES attach a full description of the make-up of the virus.
5.2 Will virus be able to replicate in the host? QO YES O NO

5.3 How will the virus be administered?

5.4 Please give the Health Care Facility where the clinical trial will be conducted:

5.5 Has human ethics approval been oblained? O YES, number: ONO O PENDING

6.0 Animal Experiments

6.1 Will live animals be used? O YES Q’NO if no, please proceed to section 7.0

6.2 Name of animal species to be used

6.3 AUS protocol #

6.4 Will any of the agents listed be used in live animals O YES, specify: O NO

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED"
Page 4 of 7



7.0 Use of Animal species with Zoonotic Hazards

7.1 Will any of the following animals or their organs, tissues, lavages or other body fluids including bleod be
used?

+ Pound source dogs O YES BNO
+ Pound source cats O YES A& NO
¢ Catlle, sheeporgoats O YES A NO
¢+ Non-human primates O YES, please specify species @& NO
+ Wild caught animals O YES, please specify species & colony # ® NO
+ Birds O YES R NO
¢ Others (wild or domestic) O YES, please specify ®NO

8.0 Biological Toxins

8.1 Will toxins of biological origin be used? O YES @ NO If no, please proceed to Section 9.0

8.2 If YES, please name the toxin(s)
Please attach information, such as a Material Safety Data Sheet, for the toxin(s) used.

8.3 What is the LDsg (specify species) of the toxin

8 4 How much of the toxin is handled at one time*?

8.5 How much of the toxin is stored*?

*For information on biosecurity requirements, please see:
http:flwww.uwo.cafhumanresources/docandform/docsiheaIthandsafetylbiosafety/Biosecurlty_Requirements.pdf

9.0 Insects Requiring CFIA Permits

8.1 Do you use insects that require a permit from the CFIA? O YES #NO
If no, please proceed to Section 10.0

9.2 If YES, please give the name of the species.

9.3  What is the origin of the insect?

9.4  Whatis the lifestage of the insect?

9.5 What is your intention? O Initiate and maintain colony, give location:
O "One-off’ use, give location:

9.6 Please describe the risk (if any) of escape and how this will be mitigated:

9.7 Please attach the CFIA permit.

8.8 Please describe any CFIA permit conditions:

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*
Page 5 of 7



10.0 Plants Requiring CFIA Permits

10.1 Do you use plants that require a permit from the CFIA? O YES M\NO
If no, please proceed to Section 11.0

10.2  If YES, please give the name of the species.

10.3  What is the origin of the piant?

10.4  What is the form of the plant (seed, seedling, plant, tree...)?

10.5 Whatis your intention? O Grow and maintain a crop O "One-time” use

10.6 Do you do any madifications to the plant? O YES ONO
If yes, please describe:

10.7 Please describe the risk (if any) of loss of the material from the lab and how this will be mitigated:

10.8 |s the CFIA permit attached? QO YES O NO

10.9 Please describe any CFIA permit conditions:

11.0 Import Requirements

11.1 Will any of the above agents be imported? ~ & YES, please give country of origin u,Sﬁ} e
If no, please proceed to Section 10.0 O NO “%M
Stafin, N}

11.2 Has an Import Permit been obtained from HC for human pathogens? ﬂYES O NO ﬂ‘ﬁu""*
11.3 Has an import permit been obtained from CFIA for animal or plant pathogens? O YES KNO
11.4 Has the import permit been sent to OHS? O YES, please provide permit # O NO

12.0 Training Requirements for Personnet Named on Form

Al personnel named on the above form who will be using any of the above named agents are required to attend
the following training courses given by OHS:

Biosafety

Laboratory and Environmental/Waste Management Safety
WHMIS (Western or equivalent)

Employee Health and Safety Orientation

> * > >

As the Principal Investigator, | have ensured that all of the personnel named on the form who will be using any of
the biohazardous agents in Sections 1.0 to 9.0 have been trained.

< e . Tl oz
SIGNATURE/&‘ ' R Ul /47 /‘)

4

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PRO.JECT
Page 6 of 7

ILL NOT BE REVIEWED*



13.0 Containment Levels

rﬁ 1 For the work described in sections 1.0 to 9.0, please indicate the highest
HC or CFIA Containment Level required. 01 g2 03

13.2 Has the facility been certified by OHS for this level of con inment?
S YES, permit # if on-campus__] % 10-RER \-0006

O NO, please certify
O NOT REQUIRED for Level 1 containment

14.0 Procedures to be Followed
14.1 As the Principal Investigator, | will ensure that this project will follow the Western Biosafety Guidelines and
Procedures Manual for Containment Level 1 & 2 Laboratories (and the Level 3 Facilities Manual for Level 3

projects). | will ensure that UWO faculty, staff and students working in my laboratory have an up-to-date Hazard
Communication Form, found at hitp://www.wph.uwo.ca/

e &5
- SR i
SIGNATURE(%:/;?M ......... Date: 4’/‘” i ‘;/

15.0 Approvéls

UWO Biohazard Subcommittee: ~ SIGNATURE: 7@_}{ Q*—W
e
Date: S t\-{/_ ; S
Safety Officer for Institution where experiments will take place: SiGNATURE.‘M

Date: )‘fu&, 02 ',zo};?

{ »
Safety Officer for Universily of Western Ontario (if different from above): SIGNATURE: %@ 'ték.i\.(.('.-v!
Date:__-lovgy 1S JOA -

MOOUG

Approval Number: le() i ”1\ Expiry Date (3 years from Approval). ML\‘{\ "i'{ PR ]?

Special Conditions of Approval:

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*
Page 7 of 7
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Summary “The phenomics and genomies of atherosclerosis in monogenic metabolic syndrome”  page 2.1

In 2003, we proposed in HSFO #NAS5320 to expand understanding, of single-gene predispositon to

cardiovascular disease (CVD) and since found causative genes and mutations for 3 forms of partial
lipodystrophy, namely familial patial lipodystrophies types 2 and 3 (FPLD2, FPLD3) and acquired
partial lipodystrophy (APL). Using “phenomics”, defined as integrated multidisciplinary resesrchi fo
understand the complex consequences of genomic variation (hrough systematic  discovery and

cataloguing of standardized phenotypes, we developed  standardized, oplimized quantitative non-
invasive imaging procedures for carotid arteries and adipose stores, all key to this rencwal application
The work was recognized by meril awards from several groups, including the American Hean
Association in 2004 and the Geneties Society of Canada in 2006, We will build en the scieniifi
momentun from the tnitial funding period with this renewal application.

¢ BACKGROUND AND SIGNIFICANCE: The constellation of disturbed carbohydrate and nsulm
metabolism, with central obesity, dyslipidemis (elevated triglycerides [TG] with depressed HDI.
cholesterol), hypertension, and lype 2 DM (T2DM) is called the 'metabolic syndrome’ (Mets)
Evaluation of patients with extreme monogenic forms of MetS will help us to understand common
MetS, just as the study of patients with monogenic dyslipidemias improved understanding and treatmen!
of those diseases. Some monogenic forms of MetS have been molecularly characterized - including
those discovered in the Hegele lab - providing important insights and model systems for common Mets

o PROPOSED RESEARCH: We propose to continue to expand our database of lipodystrophy
kindreds, to significantly increase our characterization of biochemical, vascular and adipose phenotypes
in monogenic MetS and then to assess these new markers in the general population. Specific aims are:

1) To extend our measnrements of traditional and non-traditional scrum biomarker plienotypes of
subjects with FPLD2, FPLD3, APL, other lipadystrophies and familial hypercholesterolemis (FH;
positive control for early CVID) and to contrast these according to molecular basis of the discase.

2) To measure baseline non-invasive ultrasound (US) vascular and magnetic resonance imaging (MR}
adipose phenotypes in subjects with FPLD2, FPLD3, APL, other forms of lipodystrophy and 111
and to contrast these according o molecular basis of the disease.

3) To serially measure non-invasive US vascular and MRI adipose phenotypes in subjects with FPLID?,
FPLD3, APL, other forms of lipodystrophy and FIL in order to evaluate disease progression, and to
contrast these according to molecular basis of the disease.

4) To determine association between risk factors, intermediate phenotypes and atheroselerosis read-outs
variables in subjects with FPLD2, FPLD3, APL, other forms of lipodystrophy and FH.

We expect to observe between-genotype differences in phenotypes such as: 1) lipeprotein, melabolice,
cytokines, chemokines and other scrum biomarkers; 2) carotid IMT at baseline and setial propression; 3)
association of traditional and non-traditional risk factors with IMT; and 4) dishibution of adipose stores
in different forms of lipodystrophy. The presence of novel serum and imaging biomarkers identified i
the studies of patients with monogenic MetS will subsequently be evaluated in individuals from the
general population with MetS. We expect that some biomarkers that we will identify as being part of the
monogenic MetS metabolic signature profile will be transluted to the “parden variety” form of MelS.

o RELEVANCE: Our past record of finding determinants of CVD risk in Canadian families with
monogenic MetS will continue with renewed funding of this project.  Our success in finding MetS
renelic determinants in pilot studies leads vs to expect that this expanded set of snmples will provide
new insights.  MetS is an fmportant new prevalent CVD risk factor, with numerous metabolic
abnormalities and a very strong relationship with vascular disease. Betler characterization of early
phenotypes in monogenic MetS - sensilive “phenomics™ — may provide new clues to help solve the
puzele of the common metabolic syndrome.  Any between-genotype differences in phenotype sevetity
will help to plan future expeoriments assessing specific diagnosis and/or treatment.
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recapritens, (his wegk recoived the 2005 6 Hoep Has
Americen Hewrt Association and the 2006 WE (rent & PH Moeas Awnrd of Excellence from the
Genetics Soclety of Canadn. This sew application propascs (o take this discovery record i u noew
Jirectinn, with the edjective W define peaomic factors underlving elevased plasma triglyeerlde TG
s BACKGROUND AND SIGNIFICANCE: Flevored plasma TG contributes o ancreased gisk o
cardicvasenine discase JOVD] Doespte =20 vears of research, theee has been lttle progress m defining
the molesular basis of susceptibility o o pemenc disorders with very hsgh TG namedy
hyperlipoprotemernie (HLP types § and X Furthermore, the role of apo C-1 i human TG metabohse:
remnaing pootly defined. The time is cipe for re-addressing these issues due 1o the converpence of severd
factore, wcluding wvaitability of sufficient sumbers of aftected subjects. speatfieution af pumerous
candidaty genes, acvess o robust genonne weebnelogies and the fortuilons discovery of o natural humas
APOCT mutadon in s weth-charactenzed populstion.
s PROPOSED RESEARCH: We will advunce the upderstanding of the genenc basis of human
dystipoproteinenna by identilving and classifyiog new himan genomic mutations 11 candidate puenes
alfocting fipoprotein metabolism To this end. we will study patients with primary dy=hpoprotemenuas
chavavterized by elevated plasma 10 and wo will take sdvantage of & pewly discavered bunman mutation
i APOCT as a “probe’ 1o lears moere abuut the normat and pathophysiofogics] Tunchos of this protetn
Hypotheses:
t] Mulople sare mutations i muluple candidate genes
subetimtial proportion ol subgects with HEE type 52
21 Mulpke rare mutations Jeomueltiple candiilte genes
substunticl proporticn of subjects vath HEP type Uhomorypetes fo the 420 T ED poenutvpe:
The prisate APOCT TA85 pobvmorplusim of the Op-Cree will be assocated votl metaboele

i Hpoprotein netabohsi are preseat an o

i Apaprofem melgbobsm e prosenl e o

i
plicnotypes, analogots tu phenolypes scen i mduced-nnatant mouse maodelds.

s Hpecitic aim 1: Advanciey the understanding of HEP type S throngh: o) extending the mutational
spectiim in causative genes throupgh farge-seale penomic DNA sequence analysise b identitying
mutations 16 candidate HLP tvpe § penes; ¢} vsing sray-hased detection niethods o wdenttiy comwen
regions of the genome with large-scale copy number variations [CNVs) that are shared helween HIP
tvpe 5 subjects; and d] defining in vitre mechamsius] of diseasy of sefected HLP type 5 mtalions.

e Specific aim 2: Advincing the undersianding of HLP type 3 throught 4} extending thu mutational
specirum i cnusative wenes through large-scalc genonie DNA sequened analysis in HLP type 1 subgects

who have the (POE E270 penotvoe; b ideatifving wuiations i candidate HLP type 3 genes: ¢} using
v <based deteetion methods to identily commuon tegions of the gename with lorge-scale copy number
virtations [CONVs) that are shared betwesn HLP type 3 subjects; and & definug o vivre mechiamsm|s!
of disease of selected HEP type 3 mutations.

s Spevilie aim 3 Advancing the understaoding of the physislogical and puthuphysiological role of
apo C-f by taking advantage of the puivate APOCT TASS polymorphisie of the Ofi-Cree and intensively
stodying 1ts assectation with ieetabohie phenotypes.

a RELEVANCE, Serwn TG s an important emerging CVD nisk facter, with numerous determinants.
fieter characterization of the genetic detertninants of elevated TG starting with simpler familial forms
el as HLP types 5 and 3 will provide new clues to help solve the puzze of the common
hvpeddriglyceridentda, The cesults will provide genomic data that will identify potentially immportant new
etalohic pathwavs fos elevated TG and generate hypotheses for future cell biology. biochemsicai and
chpical studies.  The APOC! studies in the Ofi-Cree will help to darify the normal and
paitiophysiolopical role of this protein in humans, Our past record of finding detenminants of CVD isk
in Canadrio patients at visk for CHD will continue with this project.
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coagulation end inflamateory markers corrvected for age, sax nnd rody mass; 4] ChS
and carotid MRT variables; 3) carotid US aund MRI plague prograssien; ¢) assogiation af
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foxecutive Summary

The vision of this program js {o establish ey inteprated facility providing Untano SCIENIBE Wit
aceess 1o all aspacts of diserse gene discovery. itciuding collection of famnly mutesiad, full
genorme scanning, fine genctic and physical mapping, identification of disesse genes, mntationu!
sprectram analysis and dingnostic testing appdications. By having team menbers working towads
the cornmon goal of disease gent identification and by jntegrating the team into the genomice
corrnanity in Ontasio, The Facility for Advanced Genetic Analysis will be unigue in the worl!

The collsborating instiutions inchide the University of Ottaven (Otaws Hosphtal Rexewroh
mgtitwie), The Hospital for Sick Children, The Toronto Hospital and The John P Rebawt

Resemely [ustitute,

A variety of commercin! applications have been identified for the output of this project, ncludng
products in the area of phartsacopenomics, gene therapy and diagnostic serecning ests.
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['{lxc overali poal of this proposal is to image inflarnastion in sthewgsclerosis by developing ald
testing novel sctivalable MR imaging agents that csn sonse myeloperoxidase (MPO) sctivily
atlieromate, finerging evidenee suggests that activeted mecrophages soorole vaRUUS Curyies that
ferosis, and that MO in paticalar oy be indicative of hightist

e

medinie inflammation i atherong
("vulnerable®) lesions. A recent elinfeal tial bag Turther shown st elevated MU fevels strongly

. . . . N . ¢ o i1 H
pregiot ndveese atdiovasoulzr oateones in paticats with chest pao. s theretore Ly pothestzed

that funsging of focal MPC activity will be uselul it sdentilying yulnerble sthesvsciorotic lesion:.

W have recontly desciibed two novel approaches for imaging, poroxiduses usip sither bow
moleculsr weight mnplifiable paramapastic subsuates (Mol Imaging 2002, 116 23 or
superpancmpnetic cazymu pseudosabstiates (Naooledt 200434119 122) e latter rsethod is brsed
on tnagnetic relsxation switching (MRSW) & phenomenan that cccurs when inagacio nanepamcics
are brought into close contact to ench other (R2 incrense of 4-G fold with negligible R chsage)
These sctivatable, “smart’ agents harness enz e medisted amptification strategies and can b
used to quantitntively ineasuic enzyme activity and inhibition by MR imaging. The cuient frrogrsal
represents an effort to inteprate investhpators with different exportises (o develop, implueat sud
validate the bargor fiold of enzyme imaging in stherosclerosis, Together, the team will Graslate
busic results into new methodologics for in vivo MR imaging. The wiinmte poat of this yoseand i
16 develop clinically useful inaging tools for e moleculs assessaeat of atheiosclerdss 1 Vv,

which are curcently limited.
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Roberd A, Hegele Genetle deteriinonts of obesity and plasinn lipoprotelns £19591
Summary of Reseaveh Proposal
The metabolic syndrome (MelS) affects 556 of Conadlan adulis and is a potent risk factor fo
atherosclerosis. Onr strategy to understand the common MetS ond dyslipidemin is to study fare huime
monogenic forms, such as familial partial lipodystrophy (FPLI) and familinl hypercholesteralen
(FID. We will build on the ongoing record of discovery of causative genes for frmifial partia
lipodystrophy types 2 (FPLD?2; MIM 151660) snd 3 (FPLD3; MIM 60436'7) and of human discas
mutations causing liyperlipidemia, obesity and diabetes funded by CIHR application HIMOP13430.

OBIECTIVIL  To discover and define additional genetic determinants of abesity and plasri
lipoproteins by sindying rare monogenic humai MetS tn Canadian families and communities.

Goals: 1) Advancing the understanding of ¥PLD by; 1) extending the mutation spectivi in FPLL:

and FPLD3: b) identifying mutations in new FPLD genes; ¢) defining in vitro mechanism(e) of disens
phenotypic-genotype correlution:

of selected mutations; d) extending the FPLD phenotype; defming

2) Advancing the understanding of FIT by: &) extending the mutation spectrum in I'#1; b) identifyiy
mutations in new F11 penes; ¢) extending the FH phenotype; defining
Fxperimenial details: 1a) Extending the mntational spectrwm in ¥PLD2 and ¥
direct sequencing of genomic DNA (pDNA) from 83 FPLD probands showed that 51 had no mutation:
in genes for FPPLD2 [LMNA encoding lamin AC) or FPLID3 [PPARG encoding peroxisome poliferator
activated receptor-y). The candidate gene spproach showed that two patients had novel rare NISSeNs
mutations in LMD encoding emerin. These families will be expanded and evidence for causation will b
obtained from co-scgregation with phenotype, absence from normal controls and in virre funictions
assessinent. ' We will determine whether rare EMD missense mutations represent 8 new molecular fon
of FPLD — “FPLDA™. The remaining 49 subjects with no mutation will have these genes re-sereenes
nsing a new method to detect deletions called MLPA. Somic probands with normal MLPA testing ¢
ave mutations in new FPLD genes. 1h) Identlfying mutations in new FPLP
focusing on direct sequence analysis of gDNA
ogy, such as LMNBI, LMNB2, LBR, LAFY

phenotypic-genotype comelations
.03, Conventiondl

candidate genes may h
genes, We will use a candidate gene approach
Candidates include genes involved in nuclear envelope biol
NARE, SENP2, MANI and ZMPSTE24/FACE], and genes with 2 fanctional link to lipodystrophy, sacli
as RXRA, SREBPI, AGPAT2 and BSCL2.  Also, some familics may be sufficicntly informative ©
perform Jinkage analysis, 1¢) fn vitro studies for selected FPLD mutations, JMNA TAQGLS is the first
splicing mautation in FPLD2, We will express the LMNA mutant in model cell lines — liver, adipocyte

and fibroblast — and will assess effects on cellular phenotype morphologically, including assessiment of
ith other nuelear Jamin

fat content and assessment of 3-B nuclear stoucture, co-inumnunoprecipitation w

constituents, such as emexin and with mRNA expression profiling. PPARG Y355X will be studicd in
vitro collaboratively with Dr. Todd Leff. 1d) Extending the FPLD phenotype. We will: i) extend
novel FPLID3 kindreds with 74 promoter -14A>G and E1 TS AAATG; ii) perform lipidomie, proteomic
and transcriptomic comparison of FPLDZ and FPLD3; dii) define the phenotype of pre-symptomatic
LD children. 2a) Bxtending the nmiational specivmn in VI, Conventional direct sequencing of
gDNA from 109 FH probands showed that 62 had no mutation in the HCHOLADI gene [LDLR]. We
will re=screen these genes from gDNA of alfected subjects using MLPA, We will sequence from gDNA
of candidate genes including APOB, NARCI/PCSKY and ARIL 2b) New FH genes. Some FIT familics
have no mutation in & known gene and may be informative for linkage analysis. 2¢) Lxtending the FIL
phenotype. We will: 1) extend novel FI families and compare phenotypes between molecular fors.
Relevance, Demonstrating mutant LMNA in FPLD introduced a new mechanism - abnormal nuclear
envelope structure and function - to the study of Mel§ and its wetabolic complications. Discase
mutations can serve as probes for new pathways o1 mechanisms, The planned studies will also help
determine whether haploinsufficiency is an imporiant disense wechanism in FPLD and whether simple
replacement with normal gene product is feasible. Mutations in new will specify new pathways, disease

mechanisins and therapeutic ding taigots,
9



HEGHLE, Robarl AL SUMMARY OF RESEARCH FRUPOLAL
"Genelie determinants of blood prossure”

We have subritled a duplicate of this proposal o HSFC, in which we propose o sludy
Canadion genetic isolates (o ind genelie determinants of blood pressure (B30} pamanly by
festing for associations with candidate genos, whose products are invohsed in vasoulu
biology. Thiv approach hias proven lo ba successiul wilh 15 prablications siee 18497 on the
lopic of genatic delerminants of B,

OBJECTIVE
fo discover pew geaelic deferminants of B amd refated trajts o genctically

fsofated Canadian popalations

HYPOTHESIS

Goenotmnic vatation within selecied candidate gencs s associaled with vanaboon

BF i Alberta Hutteriles (AH), Ontario OjCrer (OU) and Keewalin fnuit (K1}

SPLECIFIC AIMS

efa
I’

, Tor evaluate reporled candidnte genes thal contribite (o vadalion in
2 To evafuale new candidate gene SWNFs slheady discovered in our latb
i To characterize new candidate gene SHPs, which can then be evalusted

Component I Candidate gene association sludies in will be caraed oul in adult.
from our three sainples, hicluding evaluation of SNEs discovered in the Hegele lat
(CTSE 258G EMNAT90BCIT) and evaluation ol previously reported SNPs (namely, AG
GG MITA74 & TIM238: AGTRT TMGEAC; CYPTIRZ 344G BIADIR YIREA, BZADE
RIGIG & (YE27). Genotype X gender interactions will also be sssessad. candidate gene
associalions will be evaluaied in a sample of adolescent OO

Component 7: Delining promoter sequence variants in DAXT. We showed (st
variation in the DAXT coding sequence is assodialed wilh hypotension. We will lest the
hypolhesis thal cormmon variation in the DAXT promoler is associaled with BE vaniation

Componrent 3: Addilional candidate gene association studies. Other candidale
genes for BP vadation containing SNPs for which in wilre loss of funclion hias been
demonstraled include the POMC, MTHFR, £11, GRL and ANP genes, and these are

prese proclies [or evaluation in our study sainples.

Relevance: Characlerizing the genomic basis of BP variation is a fust slep lowaids
developing 1) diagnostic 1ests fo stralify patients for evidence-based clinical deasior
making and intervention; and 2) novel targets for classical pharmacologic and/or genetic
interventions. Given the success in entifying genetic delenminants of BP, there is meril
wi studying this set of samples (o invesligate new candidale genes.

Time course, personnel and management plan: Years 1 and 2: Coraponent 1 Year 3.
Component 1 and 2. Year 4. Component 2 and 3, Year 5. Component 3. Personnel.
Candidate genclyping, sequence analysis and lransient gene expression and mosl
stalistica! analtyses vill be pedormed by [h. Jian Wang {Research Associale).

page 2.



YV SCIENTIFIC BUMMARY (Moximum ono (1) prge)

Biructural and Functional Anpotation of tho Human Genomo for Dissass Btudy
In ihls application, we Ffan integrated and wmf)feharmiva computatonal and
(aboratory-based experiments {o produce a more sophlsticatod and compists slruciml
and functional annotatlon of human genomlc varstion, within four major, Integratc
themes. These themes are: Thome 1 (Scherery To completaly charactotze e
racontly describad {:hanomanor_t of Iur%macnla copy varations (LGVs) In the hurmin
enome; Theme 2 (Hhighes and Fray): To elucldale gl gene coding saguences, Theima
(Blencowe and Frey) To characterize all splieing twoforme of sll genes; and Theme 4
(Hogele): To evaluale the role of these nower genomic vadations In mochanions
undertying selectad human diseages, slaecmcariy athsrosclorosis, diabetes and broast
cancer, Since a complete undorstanding of Vﬁenamﬁ Blology s ihe ulimeto goal of

genomic investigation, analysis of patlents will play a focal role In increaslng our
of vaiatlon involved. O

Inowledge of function and regulation of the genes and lypes

offoris fo consfrust comprehanslve new genomlc “detasets will enhance o
charactenzation of clinlcal samptes, n partlcular, for monogenle versions of comples
dismases such as atherosclerosts, dlabetes and breast cancer. Each of the fovr
infegrated and complemsntary themes will use high-throughpid technologles within the
OGHGonome Rasource Platform 1o assist In dala gatharing and will bulld additionst
capacity and new Infrastructure.  Stato-of-the-art technologies ond  advanced

computational applications that we have developed In recent collaborations will ho
tantly, our activitlos wi!

axtendad and applied to support each of our four Themes. Iin

also be co-ordinated with the Canadian and international scientific communlly fo
anhance ihelr application. Partnorships with the Sanger Institule, the Furoposn
Bloinformatics Insttute, the Human Fplgenetics Consorlium, Affymotrx, Agllen,
Rosetia/Merck, and other USA and Eurcpean genome sclontists, have already boen
astablished to facilitate the work.

Tho annotated databases from this projact will be made avallable to the
intsrnational community, via links to existing ganomic resources. They will setve ag an
international resaurce for biomedical researchers to address research inqulry Into the:
spacirum of genomic varlation in health and disease. The methods angd algorithms
used to %anarata the dalasets we will also represent Infellectual properly. Fudhermore,
the databases will bo maliained and cdrated in Canadian and European centres, I
part from support from by private sector co-funds. The addition of the broad range of
phenotype data linked 1o the unprecedented depth of genomic data will parinit
sophlsticated modslling and hypothesls testing. The new markers of Inforndividual
genomic and earir phenotypa varlation davelopad as a rasult of this project will provide
new reagents for individual diagnosie and theraples.

_ A muithdisclplinary, muti-instiutional GE'LS team will address: () w:mf)ﬂsns of
health, disesse, liness, nonmalcy & disabliity; (i? sociopconarmics of inanogenlc healtn
n monoganic disease research; (iv)

services; () informred cholce to pardicipate
profesaional & sducational lssues In the conduct of monogenic diseass regsearch,

Understanding the structure and organization of chromosomas, genos.
ranscripts and thelt corresponding variants s the first step lowards systematic analysis
of the normal functlon of genes and thelr regulation In an organism. Furthennore,
annotatlon of the full range of human genomio varlation provides a starting point for
understanding interindividual diffsrences underlying viarlous phenotypic conditlons,
inchuding digease states. Canada’s long-standing track record I genellc end genoric
diacovary, coupled with a comprehaneive health care network, creates an unsivalled

opportunilty to make an Internatlonal Impact In the discovery of all typea of humean
our genomic discovaries wil

genstlie vatlations and mechanlams of diseass. ummat{af(
dbuting to the diagnosls and

Fmvfde both fundaimentat and applled information con
raatment of lliness, spearhgading Improvements In health care for Canadians and for

comimunities world-wide.

Struciurat and Functional Arnotation of the Human Genoro for {Hsense Stly - 6



Research Proposal . e Bue YoURg

CIHR Team [n Clreumpolar Health Resenrch:
Averting Emerging Chrowle Diseases In Northern Populations:

1. Overview
Northeen populations in the circumpolar rogion huve begun to experience the emergence
of chronic discases such as cardiovascular discases, diabetes, obesity and the metabolic
syndrome which have oceurred in other populations undergoing rapid social, cultural ane
econonic transition.

Our Team Grant will create, develop and sustzin an international, collabotutive resenrel
program to monitor the burden of emerging chronic diseases among noithern peoples;
investigate genctic, behavioural and environmental risk factors thal may be vnigue o
these populations; and design and evaluste inferventions in order to avert future
epidemics, It formalizes an existing network across seversl cireumpolar countrics, linking
neademic research centres, regional health authorilies, and indigenous peoples’
orgranizations, Tt leverages funding from other sources and incorporates ns integral
coruponents knowledge translation, research dissemination and training snpport. It aunt
to create 8 long-lasting legacy of enhanced capeeity for robust health research in the
North and for the North and improvement in the health of northern residents

1.1 Dporisuce and relevancee
While there are many different pressing health coneerns affecting northern populations,
strategically the time o conduct intensive research into chronic diseases prevention ie
now, when the problem is still relatively limifed in scope and early in its evolution
Morther populations are in the unique situation where rapid translation of research into
policies, proprams and practices can have a sighificant impact on improving health,
Northem populations share many characteristies, including small size, remoteness and
lack of human resonrces, and a team approach to research, especially one that adopts «
citeumpolar perspective, is essential. Our proposal is a direct response to the
recommeandations of the tri-council Dialogue on Northern Researeh workshap held in
Whitehorse in 2004 [www nsere.pe.ca/about/morthen_swom chtm].

1,2 Overall Objectives
The proposed ressarch program addresses (he following broad seientific and pubhic health
questions. Specifie objectives relating to individual projects ere presented in Section 9.
What is the coment bueden and distribution of chronic diseases among northern

[ 4]
populations aud whal gonetic, behavioural and enviromnentzl factors are responsible
for their development?

¢ Why do northem coramunities differ in their visk of chronic discases and in the impact
of varions health deterininants?

» Why do northern peoples fare poorly competed to the genoral population of the large:
uation-states with which they are associated?

«  What can be done to reduce the burden and ivopact of provalent and emerging chronic

diseases affecting northern peoples?
The proposed Team, in executing its research plen, aims to cross taditional scademic
disciplines, while connecting multiple investigators, institutions, research sites and
geopraphic regions. At the end of the S-year Team Grant, the following short-term
process owlleomes or “deliverables” ave expested.

Research Module, Page 121



Hamt and Btroke Foundation of Cedarie
Program Grant

Full Application Form 2008/2007 . ..
3. Objestives of the Progiam Grant .

‘olliler Programs and Responses in Athorosclorosts: Linking Genolyps to Phenvlyps
Qur Cendral Theme ls: A key o underatanding atherosclorosis Is the sluckiation ol ganeti
doterminants and ascartalning the lmpact of these doterminants on metabolic outcomet Bnd vascilar
call responses - the phenomics of atherosclerosls.

Ohjoctives und Achlevemonis from the Currently Funded HEFO Program
that has been tremoendously successial. D

This application {8 the renewal of an HSEQ Program Girant
group established 4 Imporlant fines of investigation 1o examine cell responsos in wtherosclerosis, whicl.

has sffectively linked our § laboratories 10 & Common obfactive. Qur discovories of gane HXDIOBEION
profiles directed us towards novel genes, pathways, and machanisme of pene regulation thet underle

vascular coll responses and funclion. Through stratsgic admixture of ou complimentary research
manaling from e 4 objuctivos has Deer

technologles, spproaches and skill sete, the productivity o _
axcollent. This degres of success would not have beon possible without the HBFO Program Grant

Our oblectives for 2001=2008 wore:
1. To define diferentlal gone expression profiles in smoolh muscle calls (SMGs) and macrophbyne
2 To detormine how pene midalions and singls nucteotide polymoiphisms (SNPr) associated will.
dyslipidemia, Insufin resistance and the metabolic syndrone influence vascular oolfs.

3. To elucidate inflammatory cascades in cardiovascular disense.
4. To understand the relationship betweon afterations in G prolain-couplec receptor (Gl 'CH) sigraiing

and vascular call responsas.

Brogross:
cation record has beon excollant anu pach

Ovar the past 4 years, our HSFO gioup peer-reviewed publi

manuscrp! has bensfited from the programmatic approach we have adopted. OF sigalficance, 28 o
these manuscnipts constifuted formal collaboralions between group Pis, as dotumentsd by sliarod
authorships, Here we provide selected examples of our productivity In which major discoveries were
made;, these advances would nol have occurred without this integrative progran.

Discovery of novel pathways driving diverse SMC phenotypes. Wo were: the first, and 1o date oniy,
group to successfully clone non-transformed SMCs from the madia of the nonmal human adult artery. In
dolng 50, we discovered distinet SMC subtypes. We have capitalized on this discovery, aryd the unique
differentiation capacity of one SMC subtype, by urdoriaking microarray analysls and funcfionn] sludies
of putative novel SMC regulators. OF the many noteworthy findings, we discovered {hat fipoprolain
lipase was differontlally exprossad and that this snzyme imparted to a subpopuiation of SMCs a strong
predisposition to acoumulate ipids end diiforentlate inte foam cells. We also digcoversd that Pro B-coll

cadony-enhancing facior reguiates histone deacetylation arvi drives SMUs to a quisgcent state, which
vow paradigm for foam celi formegtion

aftenuates the aging process, Thess findings openad an entirefy +
and a novel cascads reguiating SMC function and viabllity, with important consequences for plague
collaborations batween Drs, Huff,

glabllization and polential therapy, These discoverles rrose from
Plckering, and Hegele and have been publishad In Ore Res (2001), ATVB (2004), and Gle Res (2005).

Influenca of gene mutations and veriants, assoclated with dysiipidsmia and the metabollc
syrairome o vasculsr celis: We successfully applisd genorle technologles to be the first in the world
to discover the genstic basis of human monogents forms of atherostisrosls, Insluding famlilal parilal
lipodystrophy (FPLD) types 2 and 3, due respectively to mulations in LMNA, sncoding nuckear ismin
NG, and PFPARG, ancoding paroxisaimal poflerator-activated receptor gamma. These discovertos
quickly tead fo ldentification of nowl pre-symptomatic melabolic phenotypes of lsulin reststance that
are prediciors of future diseasa risk, together with novel vasoular phandtypas ascetiained through /n
vivo curotld ultrasound in affected subjects with famitial partial fipodystrophy (FPLD). In othaer studies,
wa discovared and characterlzed al tha transciiptional fevel a functional promoter variant In PCKTY,
encoding phosphesnol-pynivate carboxykinase-1, the kay enzyme In gluconeogsnosls, and then



il g e

Sectlon 3: Collulor Programs and Responies In Athorosclerosle  HUtl o l, e

b ahhrw dizparate aseociations botween this PCKT varanl and two vascular PhEnoLpes,
e’ oerived from 500 ulrssound and conventional intima-medie thicknese (IMT), In
DEARNIANE with type 2 disbotes. Furthormore, we slucidated supsrionty of *plaqus volums®
gﬂ& Hatar of atheroselorosle in aboriginal Canadians with diabstes, This has eatablithsd
fﬁ Aloal alratagies e a valldsted experimental paradigm for defining penotype-phendlyhe
dn-atharcaolarosls, These discovatias arose from collabomations betwean Drs, Hegole, Huli
i thal were published In Clreulation (2001), ATVE (2003), JOEM (2004) and Stroke (2006).

Ein of noval slynaling evants In vascular regulation and inflsmination. We have mads
I-_E#ﬁ}’ ‘ativances  pertaining to novel pathways through wiich G-protefn-couplad recaptons
84} regulate svents central to vascular functlon. Major discoveries Include identification of & nlric
- thelnend mechanism by which aldosterone mediates acute vasoconstriction via GPCR sighaling. We
“ipkep elabilshed, using microarray analysis, that the phsiomenon of blunted B-adrenerglc receptor
akynaling in 8MCs detived from hypertensive afilmals extends beyond the fallure of SMCe (o relak, sinte
il Alge mantests as a global suppression of growth-relsted gene exprassion, Our focus on uncoupling of
QF0ORs from G-proteln interactions led fo the swrprising finding that the GPCR regulatory proteln B-
arsstin Inferacted with RalGDS to reorganize the celt cyloskeleton. Furthermore, & GRCR
polymomphlsm was discovered that ts sssociated with constifutive binding of f-arrestin 10 8 specific
GRCR (fMLP racaptor) and to incroased plestme C-reactive proleln, highfighting & now linkege betwdsan
GPCR signaling and vascular inflammation. These discoveries arose from collaborations betwesn Dre
Ferguson, Feldman, Pickering and Hegele that have beon published In Nature Ceoll Biology (2002},
Clretfation (2003}, and Molecufar Phermacology (2005) as wall as & submission to J filo! Cherm.

Proposal for Ranswal of HEFQ Progrom

Backpground: Atherosclerosis develops over time as s consequence of hemodynamic stress, abnormal
metabolism, and local biological perturbations including monocyte and lymphocyle 1ecrultment fo the
arterial intime, smooth muscle cell (SMC) migration and proliferation, roatrix production, foam coli
formation, and thromhus deposlion.  While several genes rasponsible for rare single-gens vasculal
disorders have baen described, unravelling the genetic determinants of the complex pathopenesis of
common alhrosclerosis remains & significant challenge. Our group proposes fo combine afforts across
o spectrum of model systems and technologles in order to efficiantly accumulate new insights Into the
genomic-nhenomic Interplay that undorlies atherosclerosie.

Hypothesis: Elucidation of genstic determinants and ascertainmant of their fmpact on metabolic ond
vasculer rosponses will ravaal novel hathways fnvolved fn Inftfation and progression of atheroscierosls
and will provide now Insights Info, and {argets for, prevention and trealment.

Our Exparimental Approaches: BEach investigstor brings unique i1 viiro and in vivo modals and
approaches to understanding the pathologenssis of atheroscjorosis. We will utlize a systems approach
{hrough which we will integrate discovety science with our hypothesis-driven ressrrch, This integrated
HSFO Program Granl capltalizes on owr now well-developed core resources, including DNA
saquencing, high-density microarray analysls, confocal microscopy, metabolic phenotyping, molecutar
pathology, and vascular Imaglng, Together with the sstablished experilse of the principal Investigators,
tils approach will add substantial valus to sach existing component research program. Thres inlegrated

objectives have bsen idantified,

Spsolfic Objectives:

1. Tolink genolyps lo phenotyps In vasoular diseass.

2 To elucidate novel poliutar programs in smooth musclo calls and maeropheges thal undsrie the
productive remadeling of the atheresclerotic artery,

3. To deflne novel siphaling pathways that dynamleally regulate vasculur ealf fundtion,

Al

Ohjective 1: To link genotype to phanotyps In vascular dissase
Idroduction: The genelic basls of atherosclercsis and Mts conetliuont rek favtors, such as matabolic
syndrome (Met8), 15 exceadingty complex. Qver the current fetm of thiz Program Grant, we mads

R
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substantial sirides towards elucidating genomic determinants of athorosclorosts, of ile sk factons Bnd of
vascular coll beheviour. Our research direction s both 1o expand tho repertolrs of gansticiienomic
playars and then to fink these with structural and functionnl phenolypes In humans, animel models and
vascular colls. Our key experlmental pamdigms are; 1) gone dlscovary In model syslems, heluding
sthnle communliles, vulnerable familics, anlmals, orpans, tssues and colle; 2) charactarization of
ganolypa-phenolype relationships, including Intervention studies, In humen moenapeanic disests slater
and In other model systems; 3) microanalyses of vulnorable plaque holeropensily, linking morphotogy,

cellular and molscular pathways, and the anscriptomao. -
One Important contaxt In which to examine these peradigme i the MetB, o phenclyps found in 25% of
Canadians that Is & potent risk facter for atherosclerosts, Our stralepy to undorstand MotS 16 1o sludy
rare human monogenlc forms, such as FPLD and human genellc varonts causing hypariipidemiz.
hypertension, obaslly, diabetes and vascular gulls. Genes discoverod ushg this pardig provide the
springhoard for the application of our full spactrim of scientific expartise and coro technologlos.

Proposed research: In research supported by Glae 1, 2, 3 und 5, Dre, Hopaole, Pickering and Huft wi
advance understanding of atherasclerosis-telated iraits by: a) identifying mutations In new genes; bj
extonding the mutational spectrum,in menegenic forms of disease in whicli the geng is already knows,
¢) using funclional agsays to define disesse machanisms that are caused by spedflic human gene
varants; and d) extending metabolic and vascular pherotypas In molutulary-chaisctonizad patients ung
disease families. Phenotyping tnethods Include exlensive annlyses of a wide range of blocharnicul
markers and inelabollc indices together with the use of novel Imeging modadities (such as A-ulrasound
and MRI) o expedite whole patlent phenotyping with a focus on vascular structure and fal distdbution
profiles. Additional phenotypes include I vive plaque morphology, plague comparimentalization uslng
laser capiure microscopy and expression analysistof aqing genes.

Detorminunts of human atherosclerosis. We will apply our genomic analysis platforms, including
axpression arrays, 500K SNP DNA arrays fos both lorge-seale copy number vadation and assoclation
analyses, together withl state-of-the-art bloinformatics melhods, In order 1o identity new gene clusters.
genes andfor varants that are associated with metabolic andfor vasceular phenotypes. Gene varans 6o
identified can be examined for assoclation with human phenotypes In Independent replication samplos.
Valldated novel genes and varlants associated with melabolic or vascular phenotypos at the population
foval can then be axtensively studied using biochamical, cellutar and molocular blological approaches In
order {o axpand ow understanding of now pathways. Conversely, candidale genas atising from
unblased experiments i model systems can be sludied for assoclation with Mets, dyslipidemia and
accelerated atherosclerosls In famifies rnd populations. Examples of functionally characerized genes I
which varants were or will be kiontified and studied for phenolype assodiations In various poputations
inciude PBER, WTAP, HSP47, IMLP, NPCTLT, AC6, and GPR30. We will extend novel disease families
and compare phenotypes between different molecular forms of the same gene produdt, vhich will allow
us to define varfablitty in the phenotype. We will combine this Information with strateglc use of funclional
oxpariments fn animal andfor cell modsis. These approaches used togethor will elucldate nowel
pathways in pathogenesis of vascular disesse. As we have repestedly dentonstrated, human disease
mutatlons can serve gs probes for new pathways or mechanisms.

Doterninants of insulin-related phonotypss in aihervesiprosis. insulln voslstance is aesocialed with
a gpecific pattem of hepatic gano expression that Is assoclated with overproduction of atheregenic
ipoproteing, parlly as a consequence of the fallure of insulin to activete spacliic intraceliular signaling
pathways, We discoversd thal, fike insulin, naturally occurring miolscules called flavenolds reverss thls
pattern of gone expression. Importantly, these flavonolds activate Insulin signallng pathways
indepandent of the Insulln receptor, potentially via a novel GPOR Experdments In cultured human
hepatocytas and In dist-nducad insulin-resistant LDL-receptor knockout mice ans proposed to implicato
specific componants of the cefl elgneling pethways and fo determifio whethser flavorolds altenuate

insulin rasistance and atherogenesls,

Deotorminants of eallular aging In atherosclerosls, Genolype-phenotype relationships will also be
studled in the miilau of calluler aging and atharosclerolic plaque stabliity. Atherosclerotic plaques ais

oxpoted {0 slresses that can accelarate cellulgr aging (by oxkdatilon and replicalion) which could, &
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tums, have profound Implications for plague slablity, We have dlacovansd (hal the fongevity of vasailer
SMCs can bu exionded by manipulating the expressiphiof genepihat generelo or consume NAD, We
will define the topographical exproesion profite of these and diher fohgavity/survival gones In distrale
raglons of human atherosslerotic tissue dissected by labar. éaplite microscopy. The gone exprasslon
fingerprint retavant (0 aging will be mappod within. pagus ubraglons snd according to morphologloe)

foatures such as fibious cap thickness, These mullidave] transoiplome-phenotyps inkages wili revest
novel molecular patterns Intrinsic 1o plague aping and wlabifity,

Mutations in now genes, and elucidation of vital geie axprassion programs, will specify new pathways,
disease mechanlsms and therapoutio targats, We have & potent polisborstive parinership involving el
members of this application. Our ready access fo leading edpe genomic mep data, ponntypus,
BOGUBNCES, expression profiles and phenamios unlguely posltions us 1o make ground-broaking, MLHE
facoted discoverios In en accolerated mannat, resulling In inoreased understanding of athorosglorosls.

Objective 21 Elucldate nove! cellular programs In smooth rouscle colls and macrophages that
underile the productive remotsling of the atherosclerotic artery.

Introduction: Vascular 5MCs are nermsily quiescent, with thelr primary function being 10 coniact and
relax In respanse to physiologieal stimull, In vetoular disease however SMCs acquire new attributes that
enablo them to proliferate, migrate, produos and deprade extracellular matrix (ECM). BMCe that adopt
this more assertive synthellc phenotype are critical for repaliing dissased arleries and stablilzing
athaerasclerotic plaquus, Howevar, synthetic SMCs often fall to prevont plague ruptire. One 1eas0nh &
that SMCs replicate a6 (he aging process acoolarates which creates susceptiblfity to apoptosls and
erfeebles thelr abliily to perform vilal functions. We discovered novel genos thal regilate the
malntenance of SMCs within a maturation-competent, slowly aging state. Our group slso discoverned
that hiypotlipideiia profoundly sffects SMCs, forcing them inlo & phenolype akin to macrophage foam
ocalls, which in tum Incapacitatos the etaboralion of extracoliular matrix. Macrophage-detived foam sel
themseives play & focal role at each stage of lesion development, yet the pathways ragulaling thelr
survival and goveming thalr ablfity {o effiux cholesterol remeain poorly understood.

Proposed Ressarch: Molecular determinants of plague cell viabilify. In research supporied by GlAs
3, 4 and S-GlA 1, Drs, Hufl, Pickerng and Hegele will Investipate novel and recently discovored
regulatory pathways that direct the performance of SMCs and macrophages. Ono mafor advaiice ls ou
discovery of Pre-8-Call Colony Enhancing Factor (PBEF), an enzyme thal drivas the activity of surtulns,
which, through deacetylation of key nuciear proteins, acl as guardians against cell senoscence, We
hypothesize that enhanced PBEF activity will aftenuate SMC aging end will sustain thelr abliity to
productively ramodel the artery wall, This function will be evaluated using virus-madiated gens {ransfer
into human ocells. We also propose that PBEF enhances macrophage survival, allowing them lo retain
thalr abillty to efficfently sffiux cholesterol via the reverse chalesterol transport pathway. Expression
proflies from microamay snalysls of $MCs and macrophages that have heen activaled by PBEF vl be
Interrogated for genes that program survival and longevily. Comparing frenscriplomes arvd functional
resporises within and between these 2 coll types wiif provide a unique infegrative ploture of novel and
potentially powsril detarminants of the SMC and maerophage contribution to plague slablilty.

Motecular duterminants of foam coll formation, A second major discovery s that chotestaro! effiux
frem acrophages can ba sldkingly enhanced through saloctive activation of endpgsnous oxysterol
production, Oxysterols activate the livar X receptor which drives the exprssslon of cholesterol offfux
kansporters. To broaden the Implications of this oxysterol-based reprogramiming of gene exprassion, we
will define the potential for oxystercl-nduced cholestaro! effiux in SMC-tetived foam cells.

Colivtar and sxtraceliular matrix determinants of pleque composiiion, The assembly and siabliity
of oxtracoliular matrx (FCM) fibrils aiso determines productive arterial remodating and plagus stabiiity.
Mowaver, ns SMCs pge and accumulate lpids, the assembly and stabllity of the ECM decline
precipitously. We propose that impelling both PREF-madlated osll survival and cholesterol efffux
pathways will attenuate or even reverse this decling, Wo will test this hypothwals using our novel models
of fxilloganasis and foam oell formation Induced by stherogenic human Hpoprotelns lolated from
ponstically-deflned dysiipldernic patiants (868 objective 1), ECM synthesk and degradation by SMCs
and macrophages, respactively, will be measured using our wall esteblished teohniques. The Impact of
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gnhancaed oxystare! synthesls on atheropenesls end plaque composition will 114 apepsLed i wgq_i;,
LOt-raceptor knockowt mice. The proposed fink fo activation of LXI-medielod gane oXplesnion wi b
testad I detall using lassr capture microscopy 1o disseol subpopulptions of artenal ceils.

Objactive 3. Defining noval signsting pathways that dynamically regulale viseular cofl tunctlon.
(GPCRs) gley & cenbal role In regulaling YakGual AN
ion of vascular smeoli musale tone

introdugiion; & prolaln-couplad racaplon
jocdptor-mediated mechetiam:

responses to circulating and focatly relagsed hormones. The regitaat
raprasents a batsnce betwaen endothellsl and vaseular smooth muscis

of rogulation, the actlvation of GPCRs linked Lo vasodiiation ond vascconsbiction and GPCR-regulstes!
signaling finked to proliferation. Moreover, the sclivity of the GPCRs eguleling hese pelhvaye i@
modulatod by intrecellular mechanisme thal define receptor G protein-ouupting, desensitization shd
resensitization. We discovered that the sterold hormene aldoslorone madiales neute sifocts on iagcula
smoolh muscle fane by mediating contrectile fesponser potentially through the activation of the orphar
GRCR GPR-30, In addition, The activity of differont GPCRs linked to vascdilation and vasoconslaction of
vasauiar SMCs can be differentially regulatod based on differences in: 1) thell intracellular rafficking
palterns bolwesn varlous endosamal compartments; 23 thelr assoclation witl: different Rat GTase:

and 3} tholr propensily to withar resensitize of remaln dessnaitized.
Ferguson and Pickaring

Proposed Research; Research supportod by GlAs 6, 7 and &, Drs. Faldmen,
will oxaming the Impeet of novel companents of GPCR signaling on vascular SMUE function.

Detarminants of vascidar tone. We will explolt our recant discovery thal sliosioront acutly regiaic:
hypothesis that aldosterone madiales tis aoul

vascular tone theough GPOR signaling. We will test the

affects in SMCs via the aclivation of the arphan GPCR, GPR-J0, The blochemical consequences in

human SMCs challenged acutely with aldostorong will be examinad following the targated Knockdowr:

by short halmpin RNA or overexpression of elther GPR-30 or the mineralocorticoid recaplor, using wvirs'
by dynamic lime-lapse imaging. The

vectors, Functional consequences will be evaluated I single cells _
concept of aldosterone-madiated acute activation of GPCR signaling wilt be extendaed (0 endothelis

colls and Intact vessels in ofgan cuiture using our well devaloped model system. The role of thi
il be elucidsted m ViV using

gldusterone-induced signaling in the pathogenasfs of hyperension w ‘
ganatic (SHR) end acquired {Dahf seli-constlive) @il modsds of hyperiension and ultimately in humans

with hypertension using glutesd biopsies and perfusion myograpliy.
We will capltalize on our discovery thin

Caifular detorminants of GPCR slgnaiing i the vasculature.
speciic Rab(TPases are critical for GPCR recycling. This has lad us to hypothesize thet Rab GTPusos
writially reguiate human SMO contractiie function by eichesirating the endocytoss, prafficking, recydling
and resensitization of the £, adranengic receplor and anglotensin-1 receptor. We will assass whathar the
rasensitization of endogenous AR and ATuR In adult human arterial SMUs is altered by fhe
sdenoviral-nduced expresslon of dominant-negative or constitutivaly active GFP-agged Rabs, Rabd
amkd Rab11 profoins. Uslng confocal microscopy and blochemical determlantions, wo will determine
whethor these Rab GTPases regulale the endocylosle and trafficking of GPIRs to endoscimss (Rabg}
as well 88 the racydling of recuplors back to the oell surface via rapid (Rab4) and slow (Iab1 1} rgeyding
andosomes. Afterations In SMC-mediated vascular respansivaness will be assossed In organ cutiupe:
from rat eortic and mesentoric sierles transfectad with adonovirel constructs encoding dominant
negative and constitutively active FRab GTPases. The long-term goal of theso oxperlinants will be o
develop inlce In which Rab GTPases sre over-expressed of knocked out, In 4 vascular siooth muscie-
specific manner, and assess the mpact on hypartension ard predispositon {o athorosdisrosls,

surnary

This prograim will creste significant synsigios resulling |

investigation that link our laboratories to & cendral thems ~
proposed studies In humans, ex vive lissues, anlmal models and cells will capitaiize on slateroi-the-art

technologles o slucidats genetlc determinants of atherosclarosls and thelr Impact on retabolism and
vascular fumction, Our results will allow us to Kentify novet pathways Involved In the pathogenssis of lhis
complex disenge and provide an enhancad and improved ralionals for the dlagnosis and iraatment of

atharosclerosic,

n the estabilehment of coharent fines of
the phenoraics of atiwrosclerosls. G
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Name and/or Organization: University of Western Ontario
Robartg Rescarch Institute
Attn: Dr. Rabert Hegele
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Address: P.0. Box 5015, 100 Perth Drive
London, ON
NGA 5K8

The following biological material doea not require a Public Heaith Agency of
Canada import permit under the HPIR*:

Human fibroblast cell lines from healthy donor (AG06234) and fram donor with
Hutchinson-Gilford progeria syndrome (AG08287), as provided by Coriell Institute for
Medical Research, 403 Haddon Avenue, Camden, NJ, USA 08103,

, PRIL ?
/%/c s APRIL 2 0, 2009
Date

Marianne Heisz | ﬁ
Chief, Importation and Regulatory Affairs

NOTICE

*HPIR (HUMAN PATHOGENS IMPORTATION REGULATIONS)

> We are in receipt of your appiication for an importation permit forbivlegical materials. The HPIR apply
only to the Importation of infectious substances which cause human disease and their subsequent
distribution or transfer. Other matenals, which are deamed by the importar to be non-infectious for
humans, do not require a permit under these regulations. It should be noted that the {mportation of
biological matenals may alao be subject to other fadaral, provingial and municipal laws.

- For animal or plant pathogens one must apply to The Canadian Foed Inspection Agency (CFIA) for
a permit to import. If this material is of animal or plant origin it may also require a permit from the
CFlA. Please contact the CFIA for their consideration. CFIA contact numbers are as follows:

(813) 221-7068 for information concerning animal pathogens/material
(613) 225-2342 [ext. 4334] for information conceming plant pathogens/material

. Impartation of this material may also be subject to the requirernants of the Naw Subsfances
Notification Regufations (Qrganisms) of \he Canadian Environmental Protection Act, 1999,
administered by Environment Canada and Health Canada. Please contact the New Substances
Information Line at 1.800-567-1998 or nsn-infoline@ec.ge.ca.

. You may be required to provide the Canada Border Services Agency (CBSA) customs officers
with a daclaration that the imported material is non-infectious and non-hazardous.

Should you require further information, please contact:
Office of Laboratory Security
Centre for Emergency Praparedness and Response
(813) 857-1779

Canada
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Agency of Canada publigue du Canada

Your lile Volre référence

Date issued: October 4, 2006

Qur He Natre référence
Name and/or Organization: Robarts Research Institute
Attn: Dr. Robert A, Hegele

Address: 100 Perth Drive, Room 4-06
l.ondon, ON
NBA 5K8

The following biological material does not require a Public Heaith Agency of
Canada import permit under the HPIR™:

Human fibroblast cell lines from healthy donor {AG04456) and from donor with
Hutchinson-Gitford Progeria Syndrome (AG03513), as provided by Coriell Cell

) /%%rie_s,wﬁ)SA.
R {/ "ﬂ[fi /(é[jé October 4, 2008

Paul J. Payette, Ph/D. Date
Director, Office of {.aboratory Security

NOTICE

*HPIR (HUMAN PATHOGENS IMPORTATION REGULATIONS)

> We are in receipt of your application for an importation permit for biological materials. The HPIR apply
only to the importation of infectious substances which cause human disease and their subsequent
distripution or transfer. Other materials, which are deemed by the importer to be non-infectious for
humans, do not require a permit under these regulations. It should be noted that the importation of

biological materials may also be subject to other federal, provincial and municipal laws.

’ For animal or plant pathogens one must apply to The Canadian Faod tnspection Agency {CFIA) for
a permit to import. If this material is of animal or plant origin it may aiso require a permit from the

CFIA. Please contact the CFIA for their consideration. CFIA contact numbers are as follows:
(613) 221-7068 for information concerning animal pathogens/materiat
(613) 225-2342 [ext. 4334] for information concerning plant pathogens/material
> Importation of this material may also be subject to the requirements of the New Substances
Notification Regulations (Organisms) of the Canadian Environmental Protection Act, 1999,
administered by Environment Canada and Health Canada. Please contact the New Substances
Information Line at 1-800-567-1939 or nsn-infoline@ec.ge.ca.
, You may be required to provide the Canada Border Services Agency (CBSA) customs officers
with a declaration that the imported material is non-infectious and non-hazardous.
Should you require further information, please contact:
Office of Laboratory Security
Centre for Emergency Preparedness and Response
(613) 967-1779

Canada
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