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DESCRIPTION OF EXPERIMENTS CONDUCTED IN Dr. KHAN'S LABORATORY.
Location: Rooms 4004, 4011, and 4020 Dental Sciences Building.

Brief Description: Our research group will investigate the role of adult circulating and tissue
stem cells in vascular repair and homeostasis. The cells will be isolated from various sources
including human blood (LHSC/SJHC), human bone marrow (commercial), human tumour
specimens (LHSC), and mouse blood/tissue specimens (UWO-DSB Animal Facility) by using
antibody-coated magnetic beads (commercially available). We will culture the cells in growth
media supplemented with fetal bovine serum and growth factors. These primary cells will then
be subjected to cellular and molecular assays to investigate the behaviour of these adult stem
cells in vitro. We intend to use bovine endothelial cells for co-culture experiments in which we
will plate human and bovine cells together. The rationale is to use different species (that can be
easily distinguished by specific-specific antibodies) to understand the effect of cell-cell contact
on the differentiation process.

All techniques in the lab heavily rely on cell culture and cellular activity assays including
proliferation, differentiation, growth, and migration. Molecular assays comprise of gene
expression analyses, gene over-expression and knockdown, and protein analyses. Cells are
also injected in athymic nude mice using matrix substrate (Matrigel, BD Biosciences) to study
the behaviour in an in vive setting.

1. Gene Knockdown/Transfections:

For gene knockdown, we will use small hairpin RNA (shRNA) in a lentiviral plasmid. These
plasmids will be used only for stable transfection of our primary cells. We will not use the
plasmids for stock preparation. Similarly, gene-overexpression will be achieved by full length
cDNA of target gene in pCMV plasmid. The target genes for our studies are insulin-like growth
factors (not oncogenic). All waste will be disinfected and then autoclaved. We will also use
appropriate PPE. And finally, all work will be conducted in a biological safety cabinet.

2. Biological Specimens and Cell Isolation:

The procedure involving human and rodent specimens consists of cell isolation and culture. The
specimens and the corresponding research approval status are given below.

Specimen Source REB/AUC Phase

Human blood Healthy Volunteers Approved
Diabetic Patients’ Approved

Human blood/bene marrow Commercial N/A

mononuclear cells

Human tissue Hemangioma patients®*  Approved

Mouse blood Nu/nu mice Approved

Explanted mouse tissue Nu/hu & B6 mice Approved

Bovine endothelial cells Commercial N/A

" Blood samples from healthy volunteers wilf be colfected at LHSC/SJHC.

? Blood samples from diabetic patients will be obtained through coltaboration with Dr. Jeffrey L.
Mahon (LHSC/SJHC)

*Hemangioma specimens will be obtained through collaboration with Drs. Nancy Chan
(Pathology/LHSC) and Damir Malic (Plastic Surgery; LHSC).

3. Animal Experiments:

We will investigate the function of primary cells (isolated from human blood or tumour
specimens) in athymic nu/nu mice. Briefly, cells will be resuspended in Matrigel (BD
Biosciences) and injected subcutaneously on the upper back of 6 week old mice. The explants
will be harvested (at regular intervals starting at 7 days) and subjected to various assays
including cell isolation and histochemical studies. Blood samples will also be taken from the
mice to study the circulating cells. Finally, B6 mice will be used to isolate bone marrow for cell
culture studies.
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Clonetics® Bovine Endothelial Cells

LONZAd

Lonza Walkersville, Inc.
www.lonza.com
biotechserv@lonza.com

Tech Service: 800-521-0390
Document # CC-24-4 01/08
Walkersville, MD 21793-0127 USA
© 2008 Lonza Walkersville, Inc.

Introduction

Lonza now compliments its human primary derived
endothelial cells with several bovine endothelial
cultures. The tissue origin of the bovine cells are
aorta, pulmonary artery and coronary artery.

Aortic endothelial cells can be purchased as single
donors, one aorta per lot, or as pooled donors, three
to five aortas per lot. Pulmonary artery and coronary
artery cells are available only as single donor lots.
Bovine aortic and pulmonary artery endothelial cells
are isolated and frozen in first passage. The bovine
coronary artery endothelial cells are frozen in third
passage. Following cryopreservation, cells are
quality tested for: viability, seeding efficiency, growth
rate, morphology and purity.

Helpful Hints

e A cryopreserved amp should be seeded into
multiple T-25 flasks. Optimal performance is
observed when cells are initially seeded into
smaller flasks.

e Thaw and plate cells quickly. Do NOT
centrifuge!

e Incubate cells overnight and change medium
within 24 hours to remove residual DMSO.

e Continue to change medium every other day.

Cell System Components

o One Bovine Endothelial Cell Product
(Cryopreserved or Proliferating)

+  One Endothelial Cell Medium BulletKit® - 500 ml
Clonetics® EGM®-MV BulletKit® (CC-3125)
contains one 500 ml bottle of Endothelial Cell
Basal Medium and the following growth
supplements: BBE, 2 ml; hEGF, 0.5 ml;
Hydrocortisone, 0.5 ml; FBS, 25 ml; GA-1000,
0.5 ml

e One ReagentPack™ (CC-5034) Containing:
Trypsin/EDTA 100 ml

Trypsin Neutralizing Solution 100 ml
HEPES Buffered Saline Solution 100 ml

All trademarks herein are marks of Lonza Group
or its subsidiaries.

Characterization of

Cells

Routine characterization of bovine endothelial cells
includes positive staining for acetylated LDL uptake
and morphological observation from
cryopreservation through confluence.

Performance

Recommended seeding density for 2,500 - 5,000
subculture cells/cm?
Typical time from subculture to 5 -9 days

confluent monolayer

Quality Control

All cells are performance assayed and test negative
for bacteria, yeast and fungi. Cell viability and
morphology is measured after recovery from
cryopreservation. Clonetics® Media are formulated
for optimal growth of specific types of normal human
cells. Each lot of medium is tested for the support of
cell viability and proliferative capacity. Certificates of
Analysis (CA) for each cell strain are shipped with
each order. CA for all other products are available
upon request.

Ordering Information

BW-6001 bAEC, Bovine Aortic 2500,000
Endothelial Cells, cells
cryopreserved

AC-6001T25 bAEC, Bovine Aortic T-25
Endothelial Cells, Flask
proliferating

AC-6001T75 bAEC, Bovine Aortic T-75
Endothelial Cells, Flask
proliferating

AC-6001W96 bAEC, Bovine Aortic 96-well
Endothelial Cells, Plate
proliferating

BW-6002 bAEC, Bovine Aortic =2500,000
Endothelial Cells, cells



AC-6002T25

AC-6002T75

AC-8002WY6

BW-6004

AC-8004T25

AC-6004T75

AC-6004W98

BW-6005

AC-6005T25

AC-B005T75

AC-6005W96

CC-3125

CC-3121

CC-3129

CC-4143

pooled, cryopreserved

bAEC, Bovine Aortic
Endothelial Cells,
pooled, proiiferating

bAEC, Bovine Aortic
Endothelial Celis,
pooled, proliferating

bAEC, Bovine Aortic
Endothelial Cells,
pooled, proliferating

bPAEC, Bovine
Pulmonary Artery
Endothetial Cells,
cryopreserved

bPAEC, Bovine
Pulmonary Artery
Endothelial Cells,
proliferating

bPAEC, Bovine
Pulmanary Artery
Endothelial Cells,
proliferating

bPAEC, Bovine
Pulmonary Artery
Endothelial Cells,
proliferating

hCAEC, Bovine
Coronary Artery
Endothelial Cells,
cryopreserved

bCAEC, Bovine
Coronary Artery
Endothelial Cells,
proliferating

bCAEC, Bovine
Coronary Artery
Endothelial Cells,
proliferating

bCAEC, Bovine
Coronary Artery
Endothelial Cells,
proliferating
EGM®-MV BulletKit®,
EBM® plus
SingleQuots® of
Growth Supplements
EBM®, Endathelial
Basal Medium

EBM®-Phenol Red
Free, EBM® w/o
Phenol Red

EGM®-MV

All trademarks herein are marks of Lanza Group

or its subsidiaries.

T-25
Flask

T-75
Flask

96-well
Plate

500,000
cells

T-25
Fiask

T-75
Flask

96-well
Plate

=500,000
cells

T-25
Flask

T-75
Flask

96-wail
Plate

500 ml

500 ml

500 ml

LONZQ

SingleQuots”,
Formulates EBM® to

EGM®-MV

CC-5034 ReagentPack ™
Trypsin Neutralizing 100 ml
Solution
Trypsin/EDTA Solution 100 ml
HEPES Buffered 100 ml

Saline Solution

When placing an order or for technical service,
please refer to the product numbers and
descriptions listed above. For a complete listing of
all Ctonetics® Products, refer to the Lonza website or
the current Lonza catalog. To obtain a catalog,
additional information or technical service you may
contact Lonza by web, e-mail, telephone, fax or mail.

Product Warranty

CULTURES HAVE A FINITE LIFESPAN IN VITRO.
Lonza warrants its cells only if Clonetics® Media are
used, and the recommended protocols are followed.
Cryopreserved bovine endothelial cells are assured
to be viable and functional when thawed and
maintained properly.

THESE PRODUCTS ARE FOR RESEARCH USE ONLY. Not
approved for human or veterinary use, for application to humans
or animals, or for use in vitro diagnostic or clinical procedures.



89) 288-0020, e-mail: gencral@cedarlanclabs,com
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CERTIFICATE OF ANALYSIS

BW-6002
bAEC Bov Aortic Endo
EGM-MV,pooled, cryo amp

Product Code:
Product:

0000088927
25-Aug-2008

Lot Number:
Manufacture Date:

TEST (Method)

SPECIFICATIONS

Min. Max. Resuits
Tissue Acquisition Number hax Lre P805
Donar Screen Information:
Age s6a vae NIA
Race e A N/A
Sex A . S UNKNOWN
Cell Type . it & BAEC
Cell Strain Calculations:
Date of Cryopreservation Gl el 25 AUG 2008
Call Passage 1
Call Count (Cells/ml} » = 500,000 EAN 542000
Viability- Tryp.Blue Exclusion >= 70% L8 83 %
Total Population Doublings For Info Only g 7
Seeding Efficiency >= 20% S 50 %
Doubling Time (hours) 15 48 15
QC Evaluation Medium EGM MV
Sterility - Amp L ek Negative
Direct Plating (Mycoplasma) L L Negative
Acetylated LDL Uptake Staining 2 LR Pass

procedures and sampling plans. Reported test results are within the limits of Lonza's current test procedures. This is to certify that all

bovine material used in the production of this lot was collected in the contiguous 48 United States. The product was obtained only

tfrom USDA mspected facilities where animals receive ante and postmertern inspection and were found free of contagious discase

Details concerning the use of our cell and media products can be downloaded from our website at www.lonza.com.

This lot has heen reviewad by Quality Assurance in compliance with requirainents of Lonza's Quality System

This documar

required

For Technical A:i::‘l.‘;'\‘c.ll‘ru'i.'.-‘Zcm 1 8f50-521 03980

was generated from a validated Part 11.compliant glectronic system and thus handwritten signatures are not
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July 16, 2009
Dear Biosafety Committee Members,

We have recently added lentiviral plasmids encoding small RNA fragments (shRNA for
gene knockdown) and mammatian pCMVE expression plasmids encoding full length
human cDNA (for gene expression) to our permit (UWO-BIO-0191). We would like to
request you to allow our lab to be designated as BSL2. We understand that the risks
with lentiviral vectors include 1) the potential to generate replication-competent virus
particles, and 2) oncogenesis. However, we would like to request you to consider the
nature of the vector system and the application/use when designating the containment
level for our lab. In our lab, we will use the vector system in which 1) the vector and
packaging functions are separated (3" generation biosafety), and 2) the human gene
has not been reported to be oncogenic (in the case of pCMVE). We will not use the
plasmids for viral particle generation or transfection of producer/packaging cells. In fact,
we have submitted the catalogue numbers for the plasmid we will be using (please see
the modification form and attached appendices; catalogue numbers are also listed
below). These items do not contain the packaging plasmids necessary for producing
virus particles. We are also forwarding the email from Santa Cruz Biotechnology that
states the nature of the vector system (3" generation; multiple plasmids required fo
produce viral particles). Finally, our experiments are very similar to transient transfection

of primary cells with siRNA which requires BSL2.

If you have any questions, please do contact me.
Zia A. Khan, PhD

Department of Pathology, UWO

Tel 519-661-2111 x81562

Catalogue Number Vendor Description Use

SC320234 Origene IGF2 ¢cDNA in pCMV6  Transfection only
$¢-29358-sh Santa Cruz [GF1R shRNA plasmid Transfection only
$¢-37193-sh Santa Cruz IGF1 shRNA plasmid  Transfection only
s¢-39576-sh Santa Cruz IGF2 shRNA plasmid  Transfection only
sc-37118-sh Santa Cruz IGFR2 shRNA plasmid  Transfection only
sc-108083 Santa Cruz copGFP control Transfection only

plasmid




Re: Biosafety approval: Khan

lof2

Subject: Re; Biosafety approval: Khan

From: Zia Khan <7Zia.Khan@schulich.uwo.ca>
Date: Tue, 26 May 2009 15:09:09 -0400

To: Jennifer Stanley <jstanle2@uwo.ca>

Thanks Jennifer:

T would like ro express one cDNA using lertiviral plasmid. The gene 's insulin
growth factor-2 {(Origens; Catalogue 30320234 .

for shiRMA expression experiments, I will be using shRMA targetting 4 different
genes. These lnclude

1) insulin-like growth factor-1 {Santa Cruz; Catalogue s¢-37193-shi

27 insulin-like growtn factor-2 (Santa Cruz; Catalogue s50-39576-5ht

31 insulin-like growth Factor receptor-1 {Santa Cruz; s¢—~29358-sh}

4y insulin-like growtin factor receptor-2 {Santa Cruz; sc-37118-sh}

These experiments also require a control plasmid. I plan to use CopGEP Control
plasmid {Santa Cruz; sc-108083) .

~-_ike

Sesides sc-37118-sh, I have [ound datasheets for all of the plasnids (please see

aztached) .

Tf you need more information, pleaze do let me know,.
Many Thanks

2K

zia A. Krhan, PhD

Asslstant Professor

Daparzment of Pathology

S-hulich School of Medicine & Dentistry
University cf Western Ontario

43-1 - Dental Sciences Bulliding
1151 Richmond Street
London, Ontarigs N6A 5C1

Tel (512) 661-2111 BxL 81562
Fax (513) 681-3370

Content-Type: application/pdf

-37193-sh.pdf
3¢ sh-pe Content-Encoding: base64

Content-Type: application/pdf

. -sh.pdf
3¢-39576-sh.pd Content-Encoding: base64

Content-Type: application/pdf

-108083.pdf
> B3-p¢ Content-Encoding: basetd

6/18/2009 4:135 PM



Re: Biosafety approval: Khan

Content-Type: application/pdf

SC320234.pdf
P Content-Encoding: base64

Content-Type: application/pdf

s¢-29358-sh.pdf
¥ shp Content-Encoding: base64

/182009 4:15 PM



| SANTA CRUZ BIOTECHNOLOGY, INC..
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BACKGROUND | [STORAGE AND RESUSPENSION =

Insulia-like growth factor-l, or IGF-I, is an ubiguitcus peptide that acts in both
an autacrine and paracrine fashicn to stimulate the growth of vascular smeoth
museie celis. In addition, 1GF-1 regulates renal function, growth and repair; is
critically invelved in bone formation and resorption; and has been implicated
in mediating aspasts of the immune respense. IGF function is modulated by
at least six circulating IGF-binding proteins, designated 1GF8P1-6, which
associate with the seluble growth factor, White the functicn of IGF-I} is l2ss
well undarstoed, overexpression of the protein in mice suggests that IGF-Il
may play a regulatory role in insulin sensitivity and glucose uptake. Both IGF
and 1GF-11 exert their biological effects through a common receptor, designated
IGE-IR. Like the insulin recepior, IGF-IR is composed of two exiracellular o
chains and two signal tansducing b chains cross-linked by disulficde bends

REFERENGES . - il

1 Rabkin, R. e: al. 1995, Expression of the genes encoding the rat renal
insulin-like arowth factor-| system J_ Am. Soc. Nephrol. 8: 1511-1518

o

~

HMayden, J.M., et al. 1955, The insulin-Eke growth factor system and the
soupling ef formatien to reserpten. Bone 17: 933-98S.

(9%}

Auvernhammer, C.J. and Steasburger, £.J. 1335, Eifects of growth hormere
and insulin-like growth facter] en the immune systent. Eur J. Endacrinol.
133: 535-645.

Motani, A et al. 1595, Insulin-like growth factor birding protein-| hibits
artarial smecth muscle cell proliferation fr vitro but doas not reduce the
necintimal response to balloon cathater injury. Atherosclarosis 118: 57-G6.

w

Delafontaing, P, et al. 1996 G protein-coupled and tyrosing kinase recep-
tors: evidenca that activation of the insulin-iike groveth facter| recepter s
raquired for Thrambin-induced mitogenesis of rai aortic smooth muscle catls
J.Clin. Invast. 97: 139-145.

'CHROMOSOMAL LOCATION
Genetic locus: IGF1 (human) mapping to 1223.2

PRODUCT |
IGE-1 shANA Prasmid (] is a pool of 2 target-specific lentviral vector plas-
mids each encoding 19-29 nt (plus hairpin} shRNAs designed to knock down

p pxpression. Each vial centaing 20 ug of fyophilized sPRNA plasmid DNA.

5. Also see IGF- sIRMA i1 55-37143 and

--37193-Y as alternate gone silarcing

Suitable for up w0 20 tran:
G-I shANA (h) Lentw
preguc!s

The p 152 of this product Cenvays to
4 amount @

Santa Lotz Siatechnelogy, e,

Store lyophifized shANA plasmid OMA at 47 C with desiceant. Stable for

at lzast ane year from the date of shipment. Once resuspended, store at
42 (. for short term storage or -80° C for long term storage. Avoid repeated
freeze thaw gycles.

Resuspend iyophilized shANA plasmid DNA in 200 i of the ceicnized water
provided. Resuspension of the shANA plasmid ONA In 200 pl of deionized

water makes a 0.1 po/u! solution in a 10 mM Tris, 1 mi! EDTA huffered

solution

[APPLICATIONS )
G2+ shANA Plasmid (0] is rezommended for the inhibiticn of IGF-1 expression
in human cells.

[SUPPORT REAGENTS i |
For cptimal shRNA Plasmid wansfection efficiency, Santa Cruz Biotechnology's
ShANA Plasmid Transfection Reagant: sc-108081 (.2 ml] and shRNA Ptasmid
Transfection Madium: sc-108062 120 mi) are recommerded. Centrol shANAS
are available as 20 pg lyophilized plasmid DNA. Each encedes 2 serambled
shtNA sequenca that will not fead to the specific degradation of any known
calivlar mRNA_ Control shANA Plasmids include: sc-108080, sc-108085 and

sc-108066.

[GENE EXPRESSION MONITORING e
(GE-1 (H-70): 5¢-9013 is recommended as a control antibody for monitering
of 1GF-| gens expression knockdown by Westam Blotting (starting dilution
1-200, dilutien range 1-100-1:1000) or immuncfluorescence (starting difution
1:50, dilution range 1:50-1:5001

To ansure optimai results, the following support {secondary) reagents are
recamimendad: 1) Wasterm Biotting: use grat anti-rabbit 1gG-HRP. s¢-2004
{ilution range: 1:2000-1:100,000) or Cruz Marker™ ccmpatible goat anti-
rabbit IgG-HRP: sc-2030 {ditution range: 1:2000-1:5000), Cruz Mariker™
Molecular Weight Standards: sc-2035, 785 Blotto A Blocking Reagent:
56-2333 and Westemn Blotung Lumine! Reagent: s¢-2048. 21 immunofluores-
cence: use goat anti-rabbit IgG-FITG: s¢-2012 (dilution range: | 10C-1 4C0)
or goat ami-rabbit Ig6-TR: s¢-2730 (diutien range 1:100-1:400)

with UrraCruz™ Mounting Medium: se-24941

'RT-PCR REAGENTS
quartitative RT-PCA may be p

f 1o meniter (GF- gene expression
3-PR (20 pl. 537 bp)

[ and the extensiop

]

=

Appealing temperaturg for the prmers skoul
g should b 68-72° C

Eurnpe wwvw seliteony



SANTA CRUZ BIOTECHNOLOGY, INC.

G- SHRNA Plasmi (1 53

s rwo s

'BACKGROUND R e

'STORAGE AND RESUSPENSION i

The lnsulin gene family, comprised of Insulin, retaxin and Insulin-like growth
Eactors | and 1 {IGF- and IGF-), represents a group of structurally related poly-
peptides whese biolagical functions have diverged The IGFs, or somatame-
dins, constitute a class of poiypeptides that have a key role in pre-acolescent
mammalian growth. IGF-] and -1l are eritical regulators of cell proliferation anc
differentiation. Most of the growth promoting properties of beth ligands are
mediated by the 1GF-| recaptor (IGF-R) IGF- 1 and -1, raspectively known as so-
matemedin © and somatomedin A, are single chain poiypeptides which share
an emino acid saquence homology of ahout 47% with Insulin, IGF-l exprassion
is regulated by growth hormene and mediates postnatal growth, while [GF-Iis
induced by placental lactogen during prenatal development. 1GF-I1 s a fetal
growth factar, influenced by placental lactogen ang abundantly expressed by
placental trephoblasts. 1GF-I and IGF-binding pratein 1 {IGFEF1) gene variants
are associatad with overfeading-induced metabolic changes. The human IGF-II
gene maps ‘o chicmoseme 110155, enceding & 180 amino acid protein which
is the precurser to IGF-!

'REFERENCES |
1. Bell, G, et al. 1984. Sequence of a cONA clone encoding human pre-
proinsulin-like growth factor [, Nature 10: 775777,

7. Dull, T, et al 1984 Insulin-tike growth factor I pracursor gene organiza-
vion in refation to Insulin gene family. Nature 310: 777-781

3 Raizis. AM et al 1893 Structusal analysis of the human Insulin-like
growth factor-It P3 promoter, Biochem. J. 783: 133-139.

4, Ukkola, 0.at al. 2601 Insulin-like growth facter 2 (1GF2) and 1GF-binding
protgin 1 {/GFEP1) gene variants are associated with overfeed ng-induced
metaholic changes. Dizbetolugia 44: 2231-2235.

'CHROMOSOMAL LOCATION ]

Genetic locus: (GF2 (human) mapping 1o 11p15.5

'PRODUCT |
IGE-11 SHRMA Plasmid (h) is a pool of 3 target-specific lentiviral vecter plas-
inidds sach enceding 13-25 nt Iplus hairping shRNAs designed 1o knock down
qene expression. Each vial containg 20 ug of yopiilized shANA plasind

DMA, S for up 10 20 transfecticns. Also see IGF- sIRNA (i 5¢-39576
ard 1571 sHRNA (1) Lentiviral Partcles: 5c-38576 Y as alternate Gene silenc-

N producis

'RESEARCH USE

Santa Cruz Biotechaology, tne.

Store lyophilized shANA plasmid ONA at 47 C with desiceant. Stanle for
at least ane year from the date of shipment. Once resuspended, store al
47 C for shert term storage or -80° © for leng term storage. Aveid repaated
freeza thaw oycles.

Resuspend tyophilized shRMA plasmid DNA in 2C0 pl of the deicnizad waler
provided. Resuspension of the shAMA piasmid DNA in 200 pi of deicnized
water makes a 0.1 pg/yl solution ina 10 mM Tris, T mM EDTA buffered

solutien.

|APPLICATIONS e 5 i
1GE-1i shRNA Plasmid (b} is recommendad for the inhibition of IGF-!
expressien in human cells

{SUPPORT REAGENTS , ' |
For optimal shRNA Plasmid transfection efficiency, Santa Cruz Biotechnelogy's
ShANA Plasmid Transfection Reagant: sc-108081 (0.2 mi) and shANA Plasmid
Transfection Medium: sc-108062 {20 ml) are recemmended. Control shRNAS
are available as 20 pq lyophilized plasmid DNA. Each encodes a scrambled
shANA sequence that will not tead to the specific degradation of any kngwn
cellutar mANA. Contral shRMA Plasinids include: sc-106060. sc-1G8085 and
sc-108066.

[GENE EXPRESSION MONITORING 4|
(G-It {N-20) sc-1415 §s recommendes as a control antibody for menitoring
of IGF-1! gene expression kncckdown by Wastern Blotting (starting dilution
1760, dilution range 1:100-1:1000} er immurefiuorescence {starting dilution
150, dilution range 1:5C-1:500).

To cnsure optimal rasults, the following suppert [sacondary) reagents are
recommented: 1) Western Blatting: use donkey anti-goat ig6-HRP: s¢-2020
{ditution range: 1:2000-1:100.000] or Cruz Marker™ compatible donkey

anti-geat lgG-HAP: sc-2033 {dilution range: 1:2000-1:5C00), Cruz Marker™
Motecular Weight Standards: sc-2035. 183 Blotte A Blocking Reagent:

$0-2332 and Western Blotting Luming! Reagent s¢-2048. 2) inununofluo-

reseence: use dankey anti-goat lgl-FITC: s¢-2024 (dilution range: 1 100-

1400} or donkay antigoat IgG-TA: sc-2/33 {diluticn ranga: 1:100-1:400}

with UltraCruz™ Mounting Medium sc-24341

—

s meniter IGF-1 gene expression
85/3-PRI20 111 455 hp)
et e 55607 C and the extension

'RT-PCR REAGENTS

wwnw selileont
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SANTA CRUZ BIOTECHNOLOGY, INC.

|BACKGROUND : : - | TAPPLICATIONS ; =
Santa Cruz Bictechaology, Inc. currently affers more than 49,000 target spe- copGFP Conteol Plasmid is recommended for use as a control 10 monitor
sific shAMA plasmids that encode 19-25 nugleotide (plus Irairpin) shaNAs and optimize transfection efficiency, thus assuring satisfactory levals of
designed to knock down a wide variety of protains. For gach shRMA plasmid targeted shAMA-knockdown. After transfection, cells stably expressing
ONA product, we offer an appropriate contiol antibedy for confirmation of cnpGFP may be isolated via puremycin selaction.
e mANA silencing by Westarn Biot_tmg or *”*'““”D,ﬂ"mresr‘w? i (GFP (B-21: s¢-9996 is recommended as a control antibody for detection af
alse offer non-targeted Control sRRNA Plasmids. In addition, we offer the o
copGFP Control Plasmid, which contzins the full-length conlGFP gene with BB
optimizad human codons for high level exprassion of the fluorescent protein To ensure optimal results, the follawing support (secondary) reagents are
from the CMY promoter in mammalian cells. The copGFP markar is a novel recommended: 1] Wesiern Blotting: use goat anti-mouse lgG-HRP: sc-2008
natural green menomeric GFP-like protein frem copepod (Pontelling sp.). The [dilution ranga: 1:2000-1:32,000) or Cruz Marker™ compatibla geat anti-
copGFP protein is @ nen-toxic, non-aggregating protein with fast protain mat- mouse lgG-HRP; s¢-2031 (dilution range: 1:2000-1:5000), Cruz Marker™
uration. Highly stable at a wide range of pH (pH 4-12), the copGFP protein Molecular Waight Standards: s3-2035, TES Blotto A Blocking Reagent:
dnes nat requite any additicnal cofacters or substrates. The copGFP protoin $6-2333 and Westem Blotting Luminol Reagent: s5-2043. 2) Immuncfivo-
has very bright flucrescence that excaeds at l2ast 1.3 times the brightness rescence: use goat anti-mouse IgG-FITC: sc-2010 (dilution range: 1100-
of EGFP the widely used Aeguorea victoria GFP mutant. The copBFP protein  1:400) or goat anti-mouse IgG-TR: sc-2781 (dilution range: 1:1€C-1:4C0)
amits green fluprescence with the following charactaristics: with UitzaCruz™ Mounting Medium: s¢-24341
Il:,:amnun emission wavalangth: ‘bﬂ? mn. E SUPPORT REAGE NTS : 1
Vaximum excitation wavelength: 482 nm
Quantum yield 06 PRODUCT  CAL#  DESCRIPTION AMOUNT
Extinction coefficient: 70,000 M-t cm-) 3 - 108081 T st Prasrl IHA e 2o ?.ff?»ﬁ; i
Due 1o its exceptional properties, copGF? is an excellent fluorescent marker t ! . ; P Iamleton, |
that can be used te monitor delivery of shANA lentiviral constructs into cells. e |
?PRODUCT _J il so-IE082 ! q 200t
copGEP Contrel Plasinid is a lentiviral vestor plagmid that encodes the copGFP ‘
funrascent pioiin in mammalian calls. copGFP Contiol Plasmid is provided as
transfection ready puribed plasmid DNA. Each vial contains 20 g lyephilized 3
shRNA plasmid OMA sufficient for up to 20 transfections when resuspended T g :

as diracted below, Alse see copGFP Contral Lentiviral Particles: sc-108084 a3

IRt
i z ansigeliony
an slternate contrel for use in transducticn-based experiments :

¢ 109060

'STORAGE AND RESUSPENSION

s100056 . O

Store lyephilizad copGRP Control at 4° € with desiccant. Stable for at least 3530 e Mg
eni year from the date of shipment. Ouee resuspended, store at 47 C for PR IATRA SRER R {A R
warsfackons

shoit termm storage or -80° C for lorg term sterage. Aveld repeated freoe

thaw ¢yeles

Rasuspend lyophilized conGRP Contrat in 200 p! of the delonizad Walkr PIos s e s e s
sion of copGFF Contral in 200 yl of deionized wata: makas
tionina 10 mM Teis, 1 EDTA buffered so

cr detailed prois

vided Rasus

a 0.1 g/l sotu

catalog f

REEARE B T s

fRe purchase of this product conve

Santa Sz Biolechaoioyy. ne 3 1 bt i = A S Eurape Wi el 2am



OriGene - IGF2 (NM_001007139) eDNA Clone Page 1 of |

IGF2 (NM_001007139) Human cDNA Clone

Related Producls Preduct Manual FAQs

Price Caliver,

!

L] Raf D Ga

213027 o Homo sapiens insulin-tike grewth facior 2 (somatomedin A) (IGF2), ranscript variant 2 as tranefachion-ready
SC20224 NM_C01007139 ONA HM 0010071393 §580

Immediate

Pleass select amount: 10ug

"raqgedfoak : ﬁﬁﬂNA-- primer Par | .l\unl.m:':ly Search !
QOriGene TrueClone Data

Veclor: pGMVE-AC Insert Size:
Sequence Data:  Ediled Nucleotids Sequence 5 Read Nugleotide Sequence

This TrueClona 's provided through aur Cuslom Clening Procass that includes sub-cloning into GriGena's pCMVE veclor and full sequencing 1o provida a non-

OTl Annotation: o coteh 1o the expected raference walhoul ramashifts, and 15 delivered as lyophlized plasmid ONA

Our molecular clane sequence dala has been matcned 1o the referenca identfier above as a paint of raference Nota thal the complete sequence of our melecular
0TI Diselaimar: clones may differ [rom the sequence published lor this cerrespording refaranca, e g, by reprasenbing an alternative RNA splicing form of single nucleatde
poiymorphism (SNP)
Product The cDMA clong is shipped in a 2-D bar-coded Malrix lubo as dried plasmid DNA. The package also inciudes 100 pmols of both ha corresponding 5 and ¥ veclor
Componants; pdmars in separate wials Every lol of primeris tested 1o provide clean sequencing of OnGeneg TrueClones
Reference Data
RefSeq: NM_001007139.3. NP_001007140 RelSeq Size: 5139 RefSeq ORF: 542
Synonyms ; C110d43; FLI22066! FL.44734; INSIGF, pp974
LocusiO: 3481 Cytogenetic: 11p15 5
Summary: This gene encodes a member of tha insulin family of polypeptida growth factors that is ivelved in development and grovii. Itis an mpninied gene and is eapressed only
from the paternally inherled allete. itis a candidate gene for eabing disorders. There is a read-through, INS-IGF2, which algns lo this gena althe ¥ region and to the upsiream INS gene
al the & region. Alternabveiy splicad wanscript varants, anceding sither the same of diferent isoform, have bean found for this gena. [provided by RelSeq)

Transcript Vananl: This variant (2) contains two alternata 5 nen-coding excns, therefore, Nas a different 5 UTR comgared to vananl | Transcnpl vanants 1 and 2 encode the same
isoform (1)

htp://www.origene.com/ed na/searchiretrieve results.mspx?acen=N M 001007139&sku=... 2 (/0572009



BACKGROUND

"CHROMOSOMAL LOCATION

Recaptor tyrosing kinases (RTXs) are transmembrane molecylar scaffolds that
influerce cellular processes, including cefl migration, metabelism, survival,
protiferation and differentiation. Insulin-like growsth factor-l receptor (IGF-1R) is
2 RTX that stimulates growth in many different cell types, blocks apoplosis,
acts a3 an intenmediate of many growth hormone respenses and may stimu-
(ata the growth of some types of cancer. The {GF-14 cognate ligand, Insulin-like
growth facter-| (IGF-1}. promotes asseciation of IGF-IR with She, GRBZ and Sos 1.
which initiatas Ras and FRK kinase cascades, thereby modifying transcription
factor activity, such as activation of the Elk transeription factars. The medular
phosphotyresing binding (PTB) domains of Insulin receptor substrate {IRS}-1
and -7 can associate wilh active IGF-IR and initiate phosphatidylinositol 3-
kinase-deperdent downstream signals. The hunan IGF-IR gene maps to ¢hro-
moscme 15¢26.3 and encodes a 1,376 amino acid precursor pratein that
cleaves into « and (3 subunits. The human IGF-IR gene maps to chromosaime
6423 and encades a 2,481 amino acid tansmembrane protein.

'REFERENCES T |

1 Frattal. AL etal. 1993 Molecular dafects of Insulin/IGF-| recepter trans-
membrane sigraling. Ann N.Y. Acad. Sci. 887 77-89.

2 Keller. S.3. et al 1962, Insulin and IGF-1 signaling through the lnsulin
raceptor substrate 1. Mel Reprod. Dev, 35 345-352.

D Meyts, P et al. 1995, Mechanism of ingutin and 1 recepior activa-
tion and signal transduction specificity. Receptor dimer cross-linking, heil-
shaped curves, and sustained versus transient signaling. Ann. N7 Acad
Sei. 766: 383-401.

.Sang, 8., et al. 2004, The role of She and fnsulin-lke growth factor |
reraptor in mediating the translocation of estrogan receptor alpha to the
plasma membrana. Proc. Natl, Acad. Sci. USA 101 2075-2031

Lad

-

Mitsiades, ©S. et al, 2004, Inhibition of the Insulin-like growth factor recep-
vor-1 tyrosine kinase activity as a therapoutic strateqy for multiple mygicma,
gther hematologic malignancies, and solid wmers. Cancer Call 5:221-230.

o

Satatino, M., et al. 2004 Inhibition of wn vivo breast cancer growth by
artisense oligodenynuclectides to type |nsulin-like qroweth factor recep-

ANA invoives inactivation of Erofs, PLIK/AKL arnd pd2/pdd MAPK

o

signaling pathways but not modulation of progestering receptr actiyity.
Oncogene 23 5161-5174

sulin-lika growth factar |-

ion signals of the Insulin-
wrol, 172 7713-7720

Santa Crue Bioteshnoloyy, Ine

Genetic locus: 1GF 1 [human) mapping to 15qZ8.3

[PRODUCT
IGF-IRu/p shANA Plasmid (h) is a pool of 3 target-specilic lentiviral vector
plasmids each encoding 19-25 nt (plus hairpin) shiAMAs designed to knock
down gene expression. E2ch vial contains 20 ug of iyopnitized shANA plasmid
BNA. Suitable for up to 20 transfactions. Also see IGF-IRe/[b SiRNA ()
50-29354 and IGF-IRa/j shRNA (b} Lentiviral Particles: sc-29358-Y as altermate
gene silencing products.

{RESEARCH USE i 5
The purchase of this praduct conveys to the buyer the nontransferable right
to use the purchased amaunt of the preduct and all replicaies ard derivatvas
for research purpases conducted by the buyer in his iaboratory anly (whether
the buyer is an academic or for-profit entityl. The buyer cannat sell or other
wise Uransfer {a) this product (b) its companents ar (z) materials made using
this product of its components t a third party, or atherwise use this product
or its components or materials made using this product or its cempenents
for Commersial Purposes.

[STORAGE AND RESUSPENSION !
Store Iyophilizisd shANA plasmid ONA at 47 € with desiccant Stable for
at least one year from the date of shipment. Cree resuspended, store at
4* € fior short term storags or -80° C for long term storage. Avaid repeated
froeze thaw cycles.

Resuspend lyephilized shRMA plasinid DNA in 200 pl of the deicnized water
provided. Resusponsion of the shENA plasmid ONA in 200 ! of detonized

water makes a 0.1 po/ul selution in a 10 mM Tris, 1 miv EDTA buffered

solution.

'APPLICATIONS
IGF-1Ree/[p SRANA Plasmid (h) is recommended for the inhibition of 1GF-Rc
auprassion in huinan cells.

S_UPP()RT REAGENTS
Far optimal shRMA Plasimid transfection afficiency, ©
shBMA Plasmid Trar n Reagent: sc- 168061 0.2 mi} and shRNA Pla
Transfection Medium: s¢-108062 (20 m r
are availah’a as 20 pg lyophilized pla
shAMA sequence that will ret lead tot
sattular mANA. Cortrol shRMA Flasmids nc!
and sc-1080€8

of any known
¢- 108085

Wi sebtoonm

Europu



LIST OF ATTACHMENTS

Description of Experiments
MSDS - ¢cDNA Clones' .
Description - pCMV Vactor'
MSDS - Lentliviral Plasmids"

i o e

 cDNA of choice inserted in the pCMV8-AC vector is available commercially from Origene.
" Dascription of the pCMVB-AC vector, We were unable to find MSDS for the vector.

* sShRNA against gene of interest is availadle in the lentiviral plasmids.



han Lab - Experimental Proceedures

DESCRIPTION OF EXPERIMENTS CONDUCTED IN Dr. KHAN'S LABORATORY.

Location: Rooms 4004, 4011, and 4020 Dental Sciences Building.

Brief Description: Our research group will investigate the role of adult circulating and lissue
stem cells in vascular repair and homeostasis. The cells will be isolated from various sources
including human blood (LHSC/SJHC), human bone marrow (commercial), human tumour
specimens (LHSC), and mouse bloodflissue specimens (UWO-DSB Animal Facility) by using
antibody-coated magnetic beads (commercially available). We will culture the calls in growlh
media supplemented with fetal bovine serum and growth factors. These primary cells will then
be subjected to cellular and molecular assays to investigate the behaviour of these adult stem
cells in vitro. These techniques heavily rely on cell culture and celiular aclivity assays including
proliferation, differentiation, growth, and migration. Molecular assays comprise of gens
expression analyses, gene over-expression and knockdown, and protein analyses. Cells are
injected in athymic nude mice using matrix substrate (Matrigel; BD Biosciences) to study the
pehaviour in an in vivo setting.

1, Gene Knockdown/Transfections:

For gene knockdown, we will use smalt hairpin RNA (shRNA) in a lentiviral plasmid (these are
available commercially). These plasmids will be used only for stable transfection of our primary
cells. We will not use the plasmids for stock preparation. Simitarly, gene-overexpresston will be
achieved by full length cDNA of target gene in pCMV plasmid (also commercially availabie). The
target genes for our studies are insulin-like growth factors {not oncogenic). All wasts will be
disinfected and then autoclaved. We will also use appropriate PPE. And finally, all work will be
conducted in a biological safely cabinet.

2. Biological Specimens and Cell Isolation:

The procedurg involving human and rodent spacimens consists of cell isolation and cuiture. The
specimens and the corresponding research approval status are given below.

Spocimen Source REB/AUC Phase

Human blood Healthy Volunteers Approved
Diabelic Patients’ Approved

Human blood/bone marrow Commercial N/A

mononuglear cells

Human tissue Hemangioma patients2 Approved

Mouse blood Nu/nu mice Approved

Explanted mouse tissue Nuinu & B6 mice Approved

T Blood samples from healthy volunteers will be collected at LHSC/SJHC.
2 glood samples from diabetic patients will be obtained through collaboration with Dr. Jeffrey L.

Mahon (LHSC/SJHC)
IHemangioma specimens will be obtained through coflabaration with Drs. Nancy Chan

{Pathology/LHSC) and Damir Matic (Plastic Surgery; LHSC).

3. Animal Experiments:
We will investigate the function of primary cells (isolated from blood or tumour specimens) in

athymic nu/nu mice. Briefly, cells will be resuspended in Matrigel (BD Biosciences; salubilised
extracellular matrix preparation) and injected subcutaneously on the upper back of 6 week old
mice. The axplants wilt be harvested (at regular intervals starting at 7 days) and subjected to
various assays including cell isolation and histochemical studies. Blood samples will also be
taken from the mice to study the circulating cells. Finalty, B6 mice will be used to isolate bone

marrow for cell culture studies.

Page 1/1



Material Safety Data Sheet

Section 1. Product and Company Identification

Product Name: TrueClone cDNA clones

Catalog Number:

Manufacturer: OriGene Technologies, Inc. Six Tafl Courl, Suile 100, Rockyville, MD 20850, USA
Contact: B&8-267-4436 (Tel) or 301-340-8606 (Fax), Info@origene.com, wWww.erigene.com
Validation Date: 09/29/04

MSDS# OTITC0904
Component/item (and Parts number if lis ted)
Complementary DNA (cDNA) clones dried in individual eppendorf lubes

Section 2. Composition and Information on Hazardous ( OSHA)
Ingredients
All compenents of Ihe producls are considered non-hazardous. As yel, the chemical, physical, and

toxicological properlies of these products have not baen Ihoroughly investigated. These products are
provided as dried plasmid DNA and lhis MSDS is wrillen to apply lo general reagents.

Section 3. Hazards Identification
Roview approved and the most current institutional guidetine, protocel, SOP(s) and MSOS(s) for the proper

handling of inslitutional materialsfequipment associated with the use of this BCI produgl.

Primary Routes of Entry.

Skin Absorplion (Ne); Dermaliskin conlact (Yes); Eye contact (Yes); Inhalation (No); Ingestion (Yes);
Chronic Exposure (No).

Medical Conditions Aggravated by Exposura; Nol available.

Potontial Acute Health Effects: Adverse heallh elfects are not gxpected from he use of this producl.
Carcinogenic Effects: Nollislad by NTP, JARC or OSHA.

Mutagenic Effects: Not available. Teratogenic Effects: Not available.

Section 4. First Aid Measures

Emergency First Aid Procedures: Wash affected area with waler for at leasl 15 minules. See physician

Section 5. Fire Fighting Measures
Special Fire Fighting: NIA

Section 6. Accidental Release Measures

Il released or spilled Absorb on neulral malesial Wash area [horoughty.

Section 7. Handling and Storage

See User's Manual for slorage informalion

Section 8. Exposure Controls and Personal Protection

Gffocts of Overexposure; NA Respiratory Protection: None needed

Ventilation: General ventilalion Protective Glove: Gereral lab safe gloves

EEye Protection: Use ganeral aye piotaclion-goggles

Handling and Storage: Wear appropriale vrolective clothing and glaves Store in cold

OriGena Technologies, Inc. Six Taft Couil, Sully 100, Rockvitle, MD 20850, USA
Tal B98.267-442¢ Fax 301-340-5608, Comal info@orlgene.com Wabsite weay erigene Lo



Section 9. Physical and Chemical Properties

Appearance; Solulicn,

Boiling Point. NIA

Specific Gravily: NIA

Vapor Densily & Pressure; NIA
Solubllity in H20: Soluble

Section 10. Stability and Reactivity
Stabllity and Reactivity: The producl is slable

Incompatibility: N/A
Hazardous Decomposition Products: NIA

Section 11. Toxicological Information

MNIA

Section 12. Ecological Information

The producl ilself and ils producls of degradalion are nol loxic.

Section 13. Disposal Considerations

Please consull local, stata and federal regulalion on addilional guidance on disposa)

Section 14. Transport Information

Contact OriGene for all transport information.

Section 15. Regulatory Information

NIA

Section 16. Other Information

Validated by OriGene Safety Office on 09/29/2004. Verified by OriGene Administration and Printed on
09/29/2004.

Notice to Reader
The information contained in this MSDS was obtained from sources we belleve are reliable.

Howaever, the above information is provided without warranty, expressed or implied, regarding its
correctness. OriGene makes no guarantea of the accuracy or complefeness of the dala and shall nol be
liable for any damages thereto. The dala are offered solely for your consideration, investigation, and
verification. These suggestions should not be confused wilh state, municipal, or insurance raquirements, or
wilh nalional safely codes and constilule no warranty. The condilions or methods if handling, storage, use
and disposal of the product are beyond aur control and may be beyond our knowledge. Final determination
of suitability of any material is the sole responsibility of the uscr. All materials may presant unknown
hazards and should be used with caution. Athough cedain hazards are described herein, we cannol
guarantoe thal these are the only hazards thal exist. Any use of these data and information must he
determined by the user to he in accordance with applicable fedaral, state, and local regulations.

MIA - Nol apphicable or no informalion available.

OriGeno Teshnologies, Inc. Six Talt Courl, Suile 100, Rackealie, MD 20350 USA
Tol 828-267-4436 Fax 301-340.8500, £-mail Info@origens.com, WVebsly www crijene com



OriGene - cDNA Clones
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SIGMA-ALDRICH

MATERIAL SAFETY DATA SHEET

Date Printed: 05/07/2009
Date Updated: 07/13/2005
version 1.0

Section 1 - Product and Company Information

Product Name MISSTION PLKO.l-PURO CONTROL VECTOR
Product Number SHCOO01
Brand SIGMA
Company Sigma-Aldrich Canada, Ltd
Address 2149 Winston Park Drive
Oakville ON L6H 6J8 CA
Technical Phone: 9058299500
Fax: 9058299292
Emergency Phone: 800-424-9300

gection 2 - Composition/Information on Ingredient

Substance Name CAS SARA 313
MISSIONTM PLKO,Ll-PURO CONTROL None No
VECTOR

Ingredient Name CAS # Percent SARA 313
The hazards identified with this None

product. are those associated with the
following component(s):
TRIS-EDTA BUFFER 100X CONCENTRATE None ik No

gection 3 - Hazards Identification

EMERGENCY OVERVIEW
Irritant.
Trritating to eyes, respiratory system and skin.

HMIS RATING
HEALTH: 2
FLAMMABILITY: 0
REACTIVITY: O

NFPA RATING
HEALTH: 2
FLAMMABILITY: 0
REACTIVITY: 0

fer to Section ll.

For additional information on toxicity, please re

gection 4 - First Aid Measures

ORAI, EXPOSURE
If swallowed, wash oubt mouth with water provided person is
conscious. Call a physician.

IMNHALATION EXPOSURE
1f inhaled, remove to fresh air. Tf not breathing give
artificial respiration. Lf breathing 1is difficult, give oxygen.



DERMAL EXPOSURE
In case of contact, immediately wash skin with soap and copious

amounts of water,

EYE EXPOSURE
In case of contact, immediately flush eyes with copiocus amounts

of water for at least 15 minutes.

Section § - Fire Fighting Measures

FLASH POINT
N/ A

AUTOIGNITION TEMP
N/A

FLAMMABILITY
N/A

EXTINGUISHING MEDIA
suitable: Water spray. Carbon dioxide, dry chemical powder, or

appropriate foam,

FIREFIGHTING
Protective Egquipment: Wear self-contained breathing apparatus

and protective clothing to prevent contact with skin and eyes.
specific Hazard(s): Emits toxic fumes under fire conditions.

section 6 - Accidental Release Measures

PROCEDURE (8) OF PERSONAL PRECAUTION(S)
Wear respirator, chemical safety goggles, rubber boots, and
heavy rubber gloves.

METHODS FOR CLEANING UP
Absorb on sand ox vermiculite and place in closed containers for

disposal . Ventilate area and wash spill site after material
pickup is complete.

Section 7 - Handling and Storage

HANDLING
User Exposure: Do not breathe vapor. Avoid contact with eyes,

skin, and clothing. Avoid prolonged or repeated exposure.

STORAGE
Store at -20°C

Section 8 - Exposure Controls / PPE

ENGINEERING CONTROLS
Mechanical exhaust required. Safety shower and eye bath.

PERSONAL PROTECTIVE EQUTIPMENT
Respiratory: Use respirators and components tested and approved

under appropriate government standards such as NIOSH (US) or CEN
(EU) . Where risk assessment shows air-purifying respirators are
appropriate use a full-face respirator with multi-purpose
combination (US) or type ABEK (EN 14387) respirator cartridges as
a backup to engineering controls. If the respirator is the sole
means of protection, use a full-face supplied air respirator,
Hand: Compatible chemical-resistant gloves.

SIGMA - SHCOO0L www . sigma-aldrich. com Page



Eye: Chemical safety goggles.

GENERAL HYCIENE MEASURES
wash thoroughly after handling.

Section 9 - Physical/Chemical Properties

Appearance Physical State: Liquid
Property vValue At Temperature or Pressure
pH N/A
BP/BP Range N/A
MP/MP Range N/A
Freezing Point N/A
Vapor Pressure N/A
Vapor Density N/A
Saturated vapor Cconc. M/A
Bulk Density N/A
odor Threshold N/A
Volatile% N/A
VOoC Content N/A
Water Content N/A
Solvent Content N/A
Evaporation Rate N/A
Viscosity N/A
surface Tension N/A
Partition Coefficient N/A
Decomposition Temp. N/A
Flash Point N/A
Explosion Limits N/A
Flammability N/A
Autoignition Temp N/A
Refractive Index N/A
Optical Rotation N/A
Miscellaneous Data N/A
Solubility N/A

N/A = not available

gection 10 - Stability and Reactivity

STABILITY
Stable: Stable.
Materials Lo Avoid: Strong oxidizing agents.

HAZARDOQUS DECOMPOSITION PRODUCTS
Hazardous Decomposition Products: Nature of decomposition producls

not known.

HAZARDOUS POLYMERIZATION
Hazardous Polymerization: Will not occur

Section 11 - Toxicological Information

ROUTE OF EXPOSURE
akin Contact: May cause skin irritation.
skin Absorption: May be harmful if absorbed through the skin,
Eye Contact: May cause eye irritation.
Inhalation: Material may be irritating to mucous membranes and
upper respiratory tract. May be harmful if inhaled.
Ingestion: May be harmful if swallowed.

SIGMA SHCOO0 L www . s igma-aldrich.com Page 3



STIGNS AND SYMPTOMS OF EXPOSURE
To the best of our knowledge, the chemical, physical, and
toxicological properties have not been thoroughly investigated.

gection 12 - Ecological Information

No data available.

Section 13 - Disposal Considerations

APPROPRIATE METHOD OF DISPOSAL OF SUBSTANCE OR PREPARATION
Contact a licensed professional waste disposal service Lo dispose
of this material. Dissolve or mix the material with a combustible
solvent and burn in a chemical incinerator equipped with an
afterburner and scrubber. Observe all federal, state, and local
environmental regulaticns.

Section 14 - Transport Information

po'r
Proper Shipping Mame: None
Non-Hazardous for Transport: This substance is
considered to be non-hazardous for transport,

TATA
Non-Hazardous for Air Transport: Non-hazardous for air

transport.

Section 15 - Regulatory Information

US CLASSIFICATION AND LABEL TEXT
Indication of Danger: ILrritant.
Risk Statements: [rritating to eyes, respiratory system and skin.
Safety Statements: In case of contact with eyes, rinse
immediately with plenty of water and seek medical advice. Wear
suitable protective clothing.

UNITED STATES REGULATORY INFORMATION
SARA LISTED: No

CANADA REGULATORY INFORMATION
WHMIS Classification: This product has been classified in
accordance with the hazard criteria of the CPR, and the MSDS
contains all the information required by the CPR,
DSL: No
NDSL: No

gection 16 - Other Information

DISCLAIMER
For R&D use only, Not for drug, household or other uses.

WARRANTY
The above information is helieved to be correct but does nol

purport to be all inclusive and shall be used only as a guide. The
information in this document is based on the present state of our
knowledge and is applicable to the product with regard to
appropriate safelty precautions. Tt does not represent any
guarantee of the properties of the product. Sigma-Aldrich Inc.,
shall not be held liable for any damage resulting from handling or
from contact with the above product. See reverse side of invoice

STGMA SHCOO0L www , sigma-aldrich.com Page 4
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2100 - 0191

THE UNIVERSITY OF WESTERN ONTARIO
BIOHAZARDOUS AGENTS REGISTRY FORM
Revisad Bichazards Subcommittes: January, 2007

This form must be completed by eacn Prircipal Investigator hotding a grant administered vy the
University of Western Ontaria where the use of biohazardous infectious agents are described in
the experimental work proposed. The form must also be completed if animal work is proposed
involving the use of biohazardous agents of animal carrying zoonotic agents infeclious to humans.
Cordainment Levels will be required in accordance with Laboratory Biosafety Guidelines, 3rd
edition, 2004, Health Canada (HC) or Containment Standards for Veterinary Faciliies, 1% edition
1996, Canadian Food Inspection Agency {CFIA}.

Completed forms are to be refurned to Qccupational Heallh and Safely (Stevenson-Lawsan
Building, Room 60) for forward to the Biohazard Subcommiltee. For questions regarding this form,
please contact the Biosafely Coordinator at extension 81135. 1f there are changes to ihe
informalion on this form {excluding grant tile and funding agencies) modifications must be
completed and sent to Occupattonal Heallh and Safely. See website:
www.uwo.ca/humanrasources

PRINCIPAL INVESTIG}(T?R’ Ziafh. Khan

SIGNATURE A AN

DEPARTMENT Fathology / 7

ADDRESS 4011 Dantal Scfénces Build., 1151 Richmond Slreet N
PHONE NUMBER_519-861-2111 Ext 81562

EMAIL zia.xhan@schulich.uwo.ca -

Locatian of axperimental work o be carried out: Building(s) DSB  Room(s)1004. 4011, 4020
‘For wark being performad at Institutions affiliated with lhe University of Western Ontario, the
Safety Officer for the Institution where experiments will lake place must sign the form prior to it
being sent to Oceupational Heallh and Safety (See Section 12.0, Approvals). For rgsearch being
done al Lawson Heaith Research Institute, London Regional Cancer Centrs, Chiid and Parent
Research [nstitute or Robarls Research Institute, University Biosafety Commitiee members can
also sign as the Safety Offlcer.

TITLE QF GRANT(S):

Stam cells in vascular repair and homeoslasis (P! Starup)

Rolo of vascular stem calls in diabatic complications (Applied - HSFC Granl)

sechanisin of endcthetial differentiation in hgmang.oma vasculagenasis {Applied CIHR & NCIC Grants)

PLEASE ATTAGH A BRIEF DESCRIPTION OF YOUR WORK, SUCH A THE RESEARCH
GRANT SUMMARY(S) THAT EXPLAINS THE BIOHAZARDS USED.  PROJECTS
SUBMITTED WITHOUT A SUMMARY WILL NOT BE REVIEWED,

FUNDING AGENCY/AGENCIES P! Sterup, HSFC, CIHR. NCIG o

Namaes of all personinel working under Princinat lnvastigators supervision in this focation:

|:. MiA

T - - Al personnel hired will be requirgd to attend the lollowing

”) — = — workshops:
!ll‘.' - - a) Employee health ard salety orientatien
iv)_ L . T o) laboratory and gnviranimantaliwasla management
0 workshop
¢) Biosalely

I acichiran, WH M S Iraining wil be required.

: QESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED"
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1.0 Migroorganisms

1.1 Does your work involve Ine use of microorganisms or biological agents of plant or an
(inciuding but aot limited fo viruses, prions, parasites, bacteria)?

If no, please proceed o Seclion 2.0

il arial
b

SNO

- YES

1.2 Please complete the table below: o
Name of [7s it known to fs it known to be | Isit knownto | Maximum quantity lo
Biotogical be a human an animal bg a zoonotic | be cultured at one
agent(s) pathogen? pathogen? agent? tirne?
YES/NO YESINO YESINO -
GYes WNo [JiYes «iNo [<iYes «iNo
T JYes <No |[Yes <No [-iYes wiNo o
FiVes JNo |3Ves <No |[<Yes wNo|
T SVYes <No [AYes <No [-iYes ~iNo ]

1.3 For above named organism(s) or biclogical agent{s) circle HC or CFiA

Containment Level required,

1.4 Source of microrganismi{a) or biological agent{s)?

2.0 Cell Culture

2.1 Doas your worl invaive he use ¢
If no, please procead to Sgction 3.0

123

f cell cultures?

—iNQ

“IYES

2.9 Please indicale the type of primary cells (ie. derived from frash tissue) that will be grown in

culture in the table helow

Celi Type Is this cell type used in your | Source of Primary Cell Culture
; ; work? Tissue
Human — Yas SiNo human blood & human umour
specimens
Rodent oves| wiNoe mouse blood and lissues —
Non-human primate JYes —F NO B R
Other (specify)

2.3 Please indicate tre lype of establ

ished cails that will be grown in culluce in the table below,

Cell Type “Is (his cel lype used in | Specific cell line(s) | Supplier / Source
i your work? i
Il Human gYes = No :
Rodem 3Yes [9No : A )
Non-human primaieﬂ 3 Yes - No ]
" Other (specify) ] SYes < No

2 4 For abave named cel types(s) circle HC or CRIA contairmeant lavel reguired t3

< DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED®
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3.0 Use of Human Source Materials

R T

3.1 Dons your work involve the use of human source malerials? JYES

il no, please procead 1o Saclion 4.0

32 Indicale if the following will be usid in the Gholons

¢ Human blood {whole) or other bodily fluids
v Fluman blood {fraclion) or other bodily fuids
¢ Hunian organs (unpreservar)
¢ Human tissues (unpreservad)

3.3 s human source kinown to be iniecle

l““‘ YLbl-’ NO

with and infeclious agent
EYES please rame infeclious agenl

Rrsmmanrar e

[AYES[ENO  HTYES,
4 YES |4 NO IFYES
MO

SYES

—NO

Specily
. Specily ™ one,nuriutr (‘PFI Irom bleed
If YES, Specif‘/m-
I YES, Specify "

3.4 For above named matenals circle HC or CFIA conlainment Tovel required). ) L?] 3

4.0 Genetically Modified Organisms and Cell lines

4.1 Wil genetic incdifications be made to he miug/gan
YRS

in Seclions 1.0 and 2.0 7
If no, please proceed to Section 5.0

4.2 Will genelic sequences from the following be involve:d:

s HiY
if YES specily

e HTLV 1 or 2 orqonOh from any COC class 1 nathogens

il YES gpectly

¢ Qther human or qnmmi palhoqon and or ther toxing

ifYES spocify

3 Wilt intact genetic sequences be used from
v 5V 40 Large T antigen A YES - NO
b Known pnoogenes ~AYES S NO

HYES specify

S

VRTRY

S NO

SYES

A YES

- Y[ES

HYES specify

44 Wil & live veclor(s) (viral or bacterial) be used for gene iransduction

If YES name vitus R

d 5 List spesiic vestor(s) to ba used
46 Wil virus be replicalion defective

REVARGYI efeciions by humans

il e

25 W s D xpecke] b

PESCRIBTION RS BE ATTAS

eareas the Canknmns

S animals

al i

HED O HII :f’)f GO

syl recpnresd

FROJECT WL

SANOQ
MO
A NO
AYES 1 NG
GYESB LA NO
STES S MO
» LS REVES)
MO B PV

Whiele blocel for eeil aolation

herpangioma spechuens

logical agents or cells descnbed



5.0 Human Gene Therapy Trials

5 1 Wil human clinical tnals using the viral vector :n 4.0 be senducled? YES
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 replicale in the host? IYES

5.3 How will lhe virys be administered? __

5.4 Please give the Health Care Facility where the clinical trial will be conducted:
55 Has human ethics approval been obtained? S YES

6.0 Animal Experiments

6.4 Will any of the agenls listed be used in live animals? i YES

If no, please proceed to seclion 7.0

5.2 Name of animal species to be Jse iee

6.3 AUS prolocot # _lee protocol firj«_umal care and uss will be submilled By the P

64 If using murine cell lines, nave they been lested for murine palhogens? < YES

7.0 Use of Animal species with Zoonotic Hazards

-iNO

<ENO

NG

< NO

7.1 Will any of the following animals or their organs, lissues, lavages or cther bodily fluids

including blood be used:

+ Pound source dogs < YES|- NO

+ Pound source cats i YEG|-i NO

+ Sheep or goals < YES] NO

+ Non- Human Primates 3 YES|J NO |If YES speafy species

+ Wild caught aninhals S YES|S NO [If YES specily species _
colony #

3.0 Biological Toxins

8.1 Will toxins of biclogcal origin he used?  -#YES ~INQ

If no, please oroceed lo Section 9.0

8.2 if YES, please name the toxin__ -

8.3 What is the LDso (specily species) of the toxin

« DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED'
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9.0 hmport Requirements

4 NO

[#2]

ANE

9.1 Will the agenl be imporled?
If ho, please procecd o Seclion 100
I yes, coumlry of origin__ .

0.2 Has an Imporl Permit been eblained from HC jor human pathogens? 3 YES-iNO

9.3 Has an import permit baen oblained from GFIA for animal pathogens? -5 YES - NO
9.4 Has the imporl permil been sent to OHS? SYES SANO
It yes, Permit #

10.0  Training Reqguirements for frersonnel named on Form
9 ]

All persconel named on the above form who will be using any of the above named agenls are
raquired 1o atlend the following training courses given by OHS

¢ Biosafoly
s Laboratory and Environmental/Wasle Management Safety

v OWHMIS

As lhe Principal Invesligalor, | have ensyre thal all of The personnel named on the form who will
be using any of the biohazardous AQenl ih Bections 10 1o 9.0 have been lrained

SIGNATURE _

1.0 Containment Levels

111 For the work described n seclions 1.0 to 9.0, please circle Ihe highes!
HC or CEIA Containment Level required ]2 13

e

11.2 Has the facility been cerlified by OHS for this lovel of containment? -3 YES -3 NO

[ irepechion wil be scheduled aller purchaging agunrrent o
e laboralory

113 W yes, please gve the dale ang) parmit number:
12.0 Approvals

UWO Biohazard Subcommilleg
e, € ${ [ sler 0w T 'OF
Safely Officer for Instilution wihere experments vl laka place

Dot , K

Sigriaiure

foor Univeedily of Weaslam Cyaars Gt dhfiarent thas abaan

::n---;,-- ,J )\MM STMLW o L(\.‘f/ﬁ%

SCRIPTION MUST BF ATTACHED V3 THIS eevien] R PROJECT W L NOT BT REVIEWEN



DESCRIPTION OF EXPERIMENTS CONDUGTED IN Dr. KHAN’S LABORATORY.

Location: Rooms 4004, 4011, and 4020 Dental Sciences Building

Brief Description: Dr KKhan's research group will investigate the role of adull circulating and
tissue stam cells in vascular repair and homeostasis. The cells will be isolated from various
sources including human hlood (LHSC/SJHC), human bone marrow (commercial), human tumor
specimens (LHSC), and mouse blooditissue specimens (UWO-DSB Animal Facility) by using
anlibody-coated magnetic heads (commercially available). We will culture the cells in growth
media supplemented with fetal hovine serum and growth faclors. These primary cells will then
be subjected to cellular and molecular assays to investigate the behaviour of lhese adult stem
cells in vilro. These techniques heavily rely on cell culture and cellular activity assays including
proliferation, differentiation, growth, and migration. Molecular assays comprise of gene
expression analyses, gene over-expression and knockdown, and prolein analyses Finally, cells
are injected in athymic nute mice using matrix subslrale (Matrigel, BD Biosciences) to study the

behaviour in an in vivo selling.

The procedure involving human and rodent specimens consists of cell isolation and culture The
spacimens and the corresponding research approval status are given below.

Specimen _Source  REB/AUC Phaso
Human blood Healthy Volunteers Application
Diabetic Patients’ Application
Human blood/bone marrow Commercial N/A
mononuclear cells
Fuman tissue Hemangioma palients‘"> Applicalion
Mouse blood Mu/nu mice Applicalian
Explanted mouse lissue ______ Nu/nu & BE mice Application

Blood samples from haalthy voiunleers will be coliacled upon approval of REB.
2 glood samples fiom diabelic palients will be oblained thiough collaboralion with Dr Jeilrey L

Mahon (LHSC/SJHC)
IHemangioma specimens will be oblainad thiough collaboration wilh Or Nancy Chan

(Pathology/LHSC)

Animal Experiments: Dr. Khan wil investigate the function of primary celis (isolated from blood
or tumour specimens) in athymic nu/nu mice. Briefly, cells will be resuspended in Matrigel (BD
Biosciences, solubilised exlracellular matrix preparation) and injecled subcutaneously on the
upper back of 6 week old mice The explants will be harvested (at regular intervals starling at 7
days) and subjected to various assays including cell isolation and histochemical studies Blood
samples will also be taken from the mice to study the circulating cells Finally, B6 mice will be
used 1o isolate bone marrow for cell culture studies Dr Khanis in the precess of applymg for
the erotacol for animal use and care

For further nformaliog wacl Dr Khan

Zia A. Khan PhD
Assistant Professor
Department of Patholo:
4011 - Denlal SuiencesBulding
Unarsity of Waslern Ontano
Lancdair ON NEBA 5C1

[l (509) 851211 Bt 81567
o t519) 8513470

Eryal soathan s s



aazard form - KTHAN

Subject; Re: Biohazard form - KHAN

From: Zia Khan <Zin, Khan@schulich.uwo.ca>
Date: Wed, 26 Dec 2007 11:07:25 -0300

To: Jennifer Stanley <jstanle2@uwo.ca>

Fi Jenniter,

We have twe major vrojecls in which we arve trying Lo identify Lhe
polacular bashis of Lwo diseases. Just te ¢ive you a priefl
description - once we ident_fy genes which exnibil altersad
ezpression (downragulalion or upregulation in the conkext of the
disease), we will target these genes in the cells isolated from the
paltients (HSRES applications Lo be submitted Jan 023 OYPMadhenngens
RS rana ek be Lk oA I DRreRAGEaIRLL A b
AR R AR R I AR S koo kdouatag ai y
SLQOMMETRKra d;-];gy;u g{)‘g%ﬁ M ;L &2’ lﬂf-w(")“d t-jwch\(s-t,mlgj'-l.lﬁ-ﬁ.o:&ﬁ-(\«f:r.'{q_?;:-‘”f»\‘fﬂ;? MRS FErsmiel P L Pus in i
hewlbabssinosppsanldynovpaekagingseellebined , bor $iENA, thare is no
cxpression vector - these are small RNA polecules which readily pass
Ehe cell membrane by simple Lransfection reaganl (e.q.
Lipofectamine! . For gene Lransiections, Lhe genes of interesl arce
already packaged in expression vectors in ready-vo-transtect
Formu)at ion, CENsiddnbgns L £fgﬁ£Mv ab Al A lle Pk seNQe L Of
SN Ao BREYS "‘g?fF-T’r"ff*"“&"(‘}r’*’i"ﬁ*ﬁ?{?@*ﬁ‘ﬁ%&}%ﬁ'\g&%&é‘ eﬁo f?‘x]‘i‘ﬁ‘éfng‘s. ué-ﬁft%-&?&‘ S
meEge N HNNBEEABHARTHETET EpEY RIS Atib Lone b IR Ry

[F you nave any guestions, vleasse email/call,
Fnanks

P e e
Lra

wia A. Khan, Pho

Aasigtanl. Professor

Cepartment. of Patholegy

gehulizh School of Medicine & Sentbighoy
University of Western On-aric

1011 - Cenkal Sciences Builduing
L T3] Richmaagh Shved:

oo, Onnar. ¢ MeE HCL

i “ 261 -71 31 O
ik '513 vha
Taviy ) <jslanle2@uwo.ca> |
| N {
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