THE UNIVERSITY OF WESTERN ONTARIO
BIOLOGICAL AGENTS REGISTRY FORM
Approved Biohazards Subcommittee: October 14, 2010
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 (UWO) or in charge of a laboratory/facility where the use of Level 1, 2 or 3 biological agents is
described in the laboratory or 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 be updated at least every 3 years or when there are changes to the biological agents 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 4190) for distribution to the Biohazards 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.calhumanresourceslbiosafety
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Please explain the b‘_iological agents and/or biohaza

rdous substances used and how they will be

stored, used and disposed of. Projects without this description will not be reviewed.
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Please inciude a one page research summary or teaching protocol.
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2.0 Cell Culture
2.2 Primary cells:

Human: MDA-MB-435. From the Koropatnick lab. derived from human breast
carcinoma, obtained from Dr. Donna Goldhawk at Lawson. This line is to be used to
demonstrate prool-of-principle that MagA-expressing cells (line  engineered by  D.
Goldhawk) migrate in vitro in a specified magnetic field.

Rodent: Muscle satellite cells (SCs) harvested from our transgenic murine line  housed
at LHRI, not a biochazard.

Other (Rabbit): VX2 rabbit papiiloma virus — is a rabbit tumor that we maintain in the
rabbit thigh muscle and then every 3 — 6 wecks we euthanize the rabbit take out small
pieces of tumor and mix it with HBSS and inject into a new rabbit thigh and (usually)
into the liver (separate protocol) of 2 rabbits on the same day for a liver tumor study. We
do also maintain small pieces in -80C freezer but it does not grow as fast or as reliably
from the freezer. The rabbits are incinerated and the remaining sample that is not used
goes into biohazardous waste for autoclaving before disposal.

2.3 Established cells:

Human:
(1) LoVo — ATCC # CCL-229 derived from colorectal adenocarcinoma
metastatic site, ATCC biosafety level 1. This line is injected into the

neck/shoulder region of nude rats and then imaged for several weeks after. The
rat is sent for incineration at the end of the study and the tumor is usually
removed for histofogy and the remainder not used is disposed of in biohazardous
waste.

(2) PC3 cells - ATCC CRI-1435 human prostate tumor, ATCC biosafety
level 1. This line is injected into the neck/shoulder region of nude mice for
imaging purposes. Again at the end of the study the tumor is removed and the
mouse sent for incineration and the tumor kept for histology purposes.

(3) NCI ~ H1299 - ATCC # CRL-5803 Human non-small cell lung
carcinoma, ATCC biosafety level 1. This is injected into the lungs mixed with
matrigel in nude rats, tumor removed at end of study for histology and rat
incinerated, histology done on tumor.

< (4) HT-29 — ATCC # HTB-38 derived from colorectal adenocarcinoma,
ATCC level 1, this line is injected into the neck/shoulder region of nude rats
and then imaged for several weeks after. The rat is sent for incineration at the end
of the study and the tumor is usually removed for histology and the remainder not
used 1s disposed of in biohazardous waste.



(5) HEK (also referred to as 293) derived from human kidney, received
from Dr. Greg Dekaban (RRI, UWQ). Also available from InVitrogen (see
attached sheets). Level 2 containment,

(6) 293T — derived from human kidney (see attached InVitrogen sheets)
Level 2 containment.

Rodent:

(1) C2C12 cells - ATCC # CRL-1722, mouse muscle myoblast, ATCC
biosafety level 1. 'This line ts radiolabelled with a PET substrate, then injected
intramuscularly into the hindlimbs and imaged on a uPET scanner. Following
scans, muscle is removed for ex vivo analyses/histology, and the carcass disposed
of in biohazardous waste.

(2) Co-glioma - ATCC # CCL-107 rat brain tumor, ATCC biosafety level
1. This is stereotactically injected into the brain of rats and imaging and then
radiotherapy done. Brain is removed at end of study for histology and rat is
incinerated.

* (3) H9-C2 - ATCC # CRI.-14406, rat cardiomyoblast line, obtained from
Dr. Frank Prato’s group at Lawson, ATCC  biosafety level 1. This line is
radiolabelled with a PET substrate. then injected intramuscularly into the heart
and imaged on a uPET scanner. Following scans,muscle is removed for ex
vivo analyses/histology, and the carcass disposed of in biohazardous waste.



1.0 Microorganisms

1.1 Does your work invoive the use of biological agents? OJ(ES O NO
(non-pathogenic and pathogenic biological agents including but not limited to bacieria and other microorganisms,
viruses, prions, parasites or pathogens of plant or animal origin)? [f no, please proceed to Section 2.0

k I/

- QC‘\\‘(\\,’\?‘\{) 10 (f-)cg cl\\c‘(\\;-(:\ "’ﬁ\ﬁe\\‘a)n
Do you use microorganisms that require a permit from the CFIA? ES O NO
If YES, please give the name of the species. Vo ot 0/ ug
What is the origin of the microorganism(s)? _1_\\id e e
Please describe the risk (if any) of escape and how thig will be mitigated: << h\\’,\(\l‘\(,_(:;\\
Wotmd i ey b i sl ﬁ;{‘) Woed et peut G ( Wese ¢ ertied 1505 .
o heds g e At oG Velieeods Mer g .*E‘\i !
T 3 i ; '
Please attach the CFIA permit.
Please describe any CF1A permit conditions:
1.2 Please complete the table below:
Name of Is it known | Is it known Is it known | Maximum Source/ PHAC or
Biological tobhea to be an tobea quantity to Supplier CFIA
Agent(s)* (Be | human animal zoonotic be cultured Containment
specific) pathogen? | pathogen? agent? at one time? Level
YES/NO YES/NO YES/NO (in Litres)
OYes O Yes O Yes 01 02
O No O No O No 02+03
OYes OYes O Yes 01 02
O No O No O No 02+03
O Yes OYes OYes 01 02
O No O No O No 02+03
O Yes O Yes O Yes 01 02
O No O No O No 02+03
*Please attach a Material Safety Data Sheet or equivalent from the suppiier.
2.0 Cell Culture
2.1 Does your work involve the use of cell cultures? (C,c < Q'YES O NO
If no, please proceed to Section 3.0 clpche d \
“Ned )
2 2 Please indicate the type of primary cells (i.e. derived from fresh tissue) that will be grown
in culture:
Cell Type Is this cell type used Source of Primary Cell AUS Protocol Number
in your work? Culture Tissue
Human !@Wes O No Not applicable
7 M - D, -4y,
Rodent es O No ; _
M rawscke Skl NS e )2 QL
Non-human primate OYes ®No
/
Other (specify) Qffes ONo )
'('3-\\"‘1\ "‘l \' \J :\I\ ?/ \_lzf .I) |\\-“ e,

\j\ W Y

Page 4 of 9



7.3 Please indicate the type of established cells that will be grown incuiture in. < e ¢ .:Jx\z,.(\\e il M\»

Cell Type [s this cell type Specific cell line(sy* | Containment Level | Supplier / Source
used in your work? of each cell line of cell line(s)

Human O Yes O No

Rodent QO Yes O No

Non-human primate | O Yes O No

Other {specify) QO Yes O No

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

2 4 For above named cell types(s) indicate PHAC or CFIA containment level required Q/1 ?/2 02+ 03

e e Nade & DhoAs Y er
3.0 Use of Human Source Materials ’ e \'\_W-“ 31
3.1 Does your work involve the use of human source materials? OYES 640

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 | Is Human Source Name of PHAC or CFIA

Material /Company Name | Material Infected Infectious Containment
With An Infectious Agent (If Level (Select
Agent? applicable) one)
YES/UNKNOWN

Human Blood {(whole) or O Yes 01 02

other Body Fluid O Unknown 02+ 03

Human Blood (fraction) O Yes 01 02

or other Body Fluid O Unknown 02+03

Human Organs or O Yes 01 02

Tissues {unpreserved) O Unknown 02+03

?igrsnuaens?g?;”;nf’er 9 Not Applicable Not Applicable

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 and 2.07 ES O NO If no, please proceed to Section 5.0
4.2 Wil genetic modification(s) involving plasmids be done? ®/YES, complete table below O NO
Bacteria Used for | Plasmid(s} ™ Source of Plasmid | Gene Transfected | Describe the change
Cloning * that results from
transformation or
tranfection
e\ LR o . '
h :\\3\ g \ H.V :\/\\\f'.l'\‘(ufi)(-'ﬂ (\;'V'x( )v“{( )) \(_ ‘C'rp'fb”,—;lc‘i"‘ Ci .
Lol o \eevdig o) weds Y e ;~\C‘/l "(4‘1;\'\(?/ jcffw\j

“Please attach a Material Data Sheet or equivatent if available.
** Plegse attach a plasmid map.

ARG V\’f}% Lalotes e

i )
(eored (e
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4.3 Will genetic modification(s) of bacteria and/or cells involving viral vectors be made?

O YES, complete table below O NO

Virus Used for Vector(s) * Source of Vector | Gene(s) Describe the changeﬁ
Vector Transduced that results from
Construction transduction

l\,—*s?,.ﬁ\'\\;k ) See WL S M\, e W7 BeX L\ -

* Please attach a Material Safety Data Sheet or equivalent.

4.4 Will genetic sequences from the following be involved?

QXES

OYES

4.5 Will virus be replication defective?
4.6 Will virus be infectious to humans or animals?
4.7 Will this be expected to increase the containment level required? O YES

5.0 Human Gene Therapy Trials

5.1 Will human clinical trials be conducted involving a biological agent? O YES

(including but not limited to microorganisms, viruses, prions, parasites or pathogens of plant or animal origin)

If no, please proceed to Section 6.0

5.2 If YES, please specify which biological agent will be used:

¢ HIV ES, please specify __~e AV \od oS ONO
¢ HTLV 1 or 2 or genes from any Level 1 or Level 2 pathogens O YES, specify Q/zo
¢ SV 40 Large T antigen YES O NO
¢ E1A oncogene O YES o'NO
¢ Known oncogenes O YES, please specify

¢ Other human or animal pathogen and or their toxins O YES, please specify NO

ONO

ofo
ofo

ofio

Please attach a full description of the biological agent.
5.2 Will the biological agent be able to replicate in the host? OYES

5.3 How will the biological agent be administered?

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

ONO

55 Has human ethics approval been obtained? O YES, number.

6.0 Animal Experiments

,\QXES ONO

6.1 Will live animals be used?

6.2 Name of animal species to be used_ynel y s e <Y DOV (2

ONO

O PENDING

If no, please proceed to section 7.0

. \"{‘\é !

6.3 AUS protocol # __ ) C\C ~ oL

6.4 Will any of the agents listed in section 4.0 be used in live animals O YES, specify:

offes

6.5 Will the agent(s) be shed by the animal:

O NO, please justify:

Page 6 of 9
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7.0 Use of Animal species with Zoonotic Hazards

7.1 Will any animals with zoonotic hazards or their organs, tissues, lavages or other body fluids including blood
be used (see list below)? QO YES O No If no, please proceed to section 8.0

7.2 Will live animals be used? OYES O No

7.3 if yes, please specify the animal(s) used:

¢ Pound source dogs OYES g/yo
¢ Pound source cats O YES @4[%0
+ Cattle, sheep orgoats O YES, please specify species O
¢ Non-human primates O YES, please specify species (M(O
¢ Wild caught animals O YES, please specify species & colony # o/ﬁo
+ Birds O YES, please specify species @]
+ Others (wild or domestic) O YES, please specify NO

7 4 If no live animals are used, please specify the source of the specimens:

8.0 Biological Toxins

8.1 Will toxins of biological origin be used? O/%ES O NO If no, please proceed to Section 9.0
cCh, - !
8.2 If YES, please name the toxin(s)_¢c (-<\\§cc'h vy (")AJ( AN )
Please attach information, such as a Material Safety Data Sheet, for the toxin(s) used.

8.3 What is the LDso (specify species) of the toxin Mg S mf) /Kj W

8.4 How much of the toxin is handled at one time*? ’-’r;t;“_-,,'\ o \(%AN\ <o\

8.5 How much of the toxin is stored*? \ oy

8.6 Will any piological toxins be used in live animals? Q’{ES, Please provide details: O NO

[ NS r(/pc;-'."\Cc\ (uf Lo Ao X (_\(u,\")\(‘ab-k. AL} x_éx.C(,Li.\J A 6,\\L)-'&Q-‘\'W‘ﬁ-2-x\‘ (_\(
*Eor information on biosecurity requirements, please see: J‘nzu\g\ia.x&c ALY
http:/lwww.uwo.ca!humanresources/docandformldocslheaIthandsafety/biosafety/Biosecurity_Requirements.pdf
9.0 Insects
9.1 Do you use insects? QO YES Q{O 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 What is the life stage of the insect?

9.5 What is your intention? O Initiate and maintain colony, give location:
O “One-time” use, give location:

08 Please describe the risk (if any) of escape and how this will be mitigated:
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9.7 Do you use insects that require a permit from the CFIA permit? O YES O NO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:

10.0 Plants
10.1 Do youuseplants? O YES Q’(O 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 plant?

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

10.5 What is your intention? O Grow and maintain a crep O “One-time” use

10.6 Do you do any modifications to the plant? O YES O NO
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 Is the CFIA permit attached? O YES O NO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:

11.0 import Requirements

11.1 Will any of the above agents be imported? \O/YES, please give country of origin WS ONO
If no, please proceed to Section 12.0

11.2 Has an Import Permit been obtained from HG for human pathogens? MES O NO
11.3 Has an import permit been obtained from CFIA for animal or ptant pathogens? (yY/ES O NO

11.4 Has the import permit been sent to OHS? @'(ES, please provide permit# % -\ v, ONO

N e -0y AL
12.0 Training Requirements for Personnel Named on Form “ AR LT

All 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, 1 have ensured that all of the personnel named on the form who will be using any of

the biological aga[?ﬁb Sectior))s//i;o s%zelbeen frained.
SIGNATURE ___ (]

)

(74/5//{ /‘ﬂ/‘/g v
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13.0 Containment Levels

13.1 For the work described in sections 1.0 to 9.0, please indicate the highest -
HC or CFIA Containment Level required. 01 02 Qf§+ 03

13.2 Has the facility been certifig "by OHS for this level of containment?
ES, permit # if on-campus_ Bio - W8N ~GUMK Z
O NO, please certify
O NOT REQUIRED for Level 1 containment

14.0 Procedures to be Followed

141 Please describe additional risk reduction measures will be taken beyond containment level 1,2, 2+ 0or 3
measures, that are unique to this agent.

14.2  Please outline what will be done if there is an exposure to the biological agents listed,
such as a needlestick injury or an accidental splash:

14.3  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/

VW % l/MDate: &@l /JQ ZDZ'/
{%ﬁ\ /J%'C\ / __:S-C\,-(\J\;\{'ujvj M, 2eC

15.0 Approvals

SIGNATURE

1) UWO Biohazards Subcommittee: SIGNATURE:
Date:

2) Safety Officer for the University of Western Ontario
SIGNATURE:

Date:

3) Safety Officer for institution where experiments will take place (if not UWO):
SIGNATURE:
Date:

Approval Number: Expiry Date (3 years from Approval): -

Special Conditions of Approval.
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Re: Biological Agents Registry Form (Lee & Hoffman)

Subject: Re: Biological Agents Registry Form (Lee & Hoffman)
From: Jennifer Stanley <jstanle2@uwo.ca>

Date: Wed, 19 Jan 2011 17:46:06 -0500

To: Jeff Tucker <Jeff. Tucker@sjhc.london.on.ca>

HI Jeff -
Please see note #2 regarding the PHAC permit for the Dhavantari lab.

Regards,
Jennifer

On 1/18/2011 1:57 PM, Jennifer Stanley wrote:
Hi Dr. Lee, Dr. Hoffman & Jennifer -

Thanss for the Biological Agents Registry Form - I received the form in the mail
today.

I believe that this is for permit BIO-LHRI-0083, not permit BIO-LHRI-0048 (an
expired Dhanvantari permit).

I have a couple of questions:

1. In Section 6.0 (question 6.4) , is it cardiotoxin that is used in AUS protocol
2010-0677

2. Please confirm that Dr. Dhavantari has informed PHAC that your lab has
possession of the "ViraPower Promoterless Lentiviral Gateway System" - this is
requirement #6 under P-13043.

Regards,
Jennifer

E-marl

| of 1 1/19/2011 5:46 PM



ATCC: Catalog Search

Designations:
Depositors:
Biosafety Level.
Shipped:

Medium & Serum:
Growth Properties:

Qrganism:

Morphology:

Source:

GCellular Products:

Permits/Forms:

Applications:
Tumorigenic:
Oncogene:

Antigen Expression:

DNA Profile (STR):

Cytogenetic Analysis:

Isoenzymes:

Age:
Gender:

Comments:

Propagation:

Subculturing:

hitrs/faarw atee aro/A TCCAdvancedCataloeSearch/ProductDetails/tabid/452/Default.aspx

ATCC XX . OCL =09

LoVe
M Romsdaii
1
frozen
Sze Propagation
adherent

Homo sapiens (human

epithelal

Organ: colon

Tumor Stage: Dukes’ type C, grade iV

Diseasa: ccolorectal adenccarcinoma

Derived from metastatic site: left supraciavicular region

carcinoembryonic antigen (CEA) 908 ng/10 exp6 cells/10 days

In addition to the MTA mentioned above, othar ATCC and/or ragulatory
permits may be requirad for the transfer of this ATCC material
Anyone purchasing ATCC matenal is ultimately responsible for
oblaimng the permits Please click here for information regarding the
spacific requirements for shipment to your location

transfection host (Roche FUGENE® Transfection Reagents)

Yes

myc +. myb ¢ , ras + fos + p53 + si5 - abl - ros - src -
HLA A11, B15 B17 Cw1, Cw3, bleod type 8

Amelogenin XY
CSF1PO: 10,11.13.14
D138317: 8, 11
D16S539. 9 12
058818 11 12,13
D75820: 93,10 11

THO1 9.3
TPOX 8,9
vWA 1718

The stemline chromosome number s hyperdiploid with the 285
compenent occurring at about 2.7% and 3 marker chromosomes were
common to all S metaphases Karyotypes were generally
homegeneous and stable

ES-D. 1
GsPD, B
PGD. A
PGM1. 2
1-

PGM3, 1-2

56 years
male

LoVo was mitiated in 1971 from a fragment of a metastatic tumor
nodule i the left supraclavicular region of a 58-year-old Caucasian
male patient with a histologically proven diagnosis of adenccarcinoma
of the colon [1049]

The cells ara negative for expression of CSAp (CSAp-) and colon
antigen 3

The line 15 positive for exprassion of c-myc. K-ras, H-ras. N-ras. Myb.
sis and fos oncogenes. [22861]

Myb. and fos oncogenes. [22861]

N-myc and sis oncogene axprassion were not detected. [22861]

Tumor specific nuclear matrix protemns CC-3 and CC-4 are expressed
(23341}

ATCC complete growth medium: The base medium for this call line
is ATCC-formulatad F-12K Medium, Catalog No. 30-2004 To make the
complete growth madium, add the following components lo the base
medium fetal bovine serum to a final concentration of 10%
Temperature: 37 0°C

Subcultivation Ratie: A subcuitivation ratio of 13 to 110 is
recommended

Medium Renewal: 2 to 3 timas per week

Remove medium, and rinse with 0.25%5 trypsin, 0.03% EDTA solution.
Remove the solution and add an additional 1 to 2 mi of trypsin-EDTA
solution. Allow the flask io sit at roem temperature (or at 37C) untii

Page 2 of 3

Related Links
3
NCBI Entrez Search

Make a Degosit

Frequently Asked Quastions

Material Transfer Agraemant

Technical Support

Related Cell Culture Products
Login Required
4

Product Information Sheet
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ATCC: Catalog Search

Designations:

Depositors:

Biosafely Levei
Shipped
Medium & Serum:

Growth Properties:

Organism:

Morphology:

Source:

Permits/Forms

Applications:

Tumorigenic:
Antigen Expression:

DNA Profile {STR):

Cytogenetic Analysis:

Age:
Gender:
Ethnicity:

Commaents:

Propagation:

Subcuituring:

hito://www atee oro/ ATCC AdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx

Aic ¥ CrL-IUSS

PC-3

ME Kaighn

frozen
See Propagation

adnerant (The cells form clusters in soft agar and can be adapted
to suspension growth)

Homo sapiens (human;

epithelial

Qrgan: prostate

Tumor Stage: grade [V

Disease: adenocarcinoma

Derived from metastatic site: bone

in addition to the MTA mentioned above. othar ATCC and‘or ragulatory
permits may be required for the fransfer of this ATCC matenal
Anyone purchasing ATCC matenal s uitimately responsibia for
obtaining the permits Please click here for information regarding the
specific requirements for shipmant to your location

transfection host (Mucieofection technology from Lonza
Roche FUGENE® Transfection Rzagents)

Yes

HLA Al AG
Amelogenin. X
CSFIPO: 11
0138317 11
0165539 1
£058818 13
D7S8s820 8,11
THO1 8.7
TPOX. 8.8
VWA T

The fline 15 near-triploid with 2 medal number of 82 chromosomes
There ara nearly 20 marker chromosomes commenly found in each
zell and normal N2 N3 N4, N5 N12 and N15 arz not found No
normal Y chromosomes could be detected by Q-band analysis

52 years adult
male
Caucasian

The PC-3 was initiated from a bone metastasis of a grade IV prostatic
adenocarcinoma from a 62-year-old male Caucasian [22363

The cells exhibit tow acid phosphatase and testosterone-5-aipha
raductase activities

ATCC complete growth medium: The base medium for this call lina
is ATCC-formulated F-12K Medium, Cataleg No. 30-2004 To make the
complete growth madium, add the following components to the base
medium’ fetal bovina serum to a final concentration of 1074
Atmosphere: air, 95% . carbon dioxide (CO2), 5™

Temperature: 37 0°C

Protocol:

1 Reamove and discard culture madium

2 Briefly rinse the cell laysr with 0.25% (w/vi Trypsin- 0.53 mM
EDTA solution to remove all traces of serum that contains
trypsin inhibitor

3 Add 20 to 3.0 mi of Trypsin-EDTA solution to flask and
obsaerve cells under an inverted microscope untl cell layer is
dispersad {usually within 5 te 15 minutes)
Nota: To aveid clumping do not agitate the calls by hilting or
shaking the flask while waiting for the ceils to detach Cells that
ara difficult to detach may be placed at 37'C to facilitate

dispersal
4 Add 80 to 8.0 mi of complete growth medium and aspirate
ralle My manty neattne

Page 2 of 3

Related Links

Freguently Asked Quastions
4

Materiai Transfer Agreement

Technical Support
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»
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ATCC: Catalog Search N{TC W ClL—5002

Designations:
Depositors:

Bigsafaly Leval

Shipped:
Medium & Serum:
Growth Properties

Qrganism:

Morphoiogy:

Source:

Cellular Products:

Parmits/Forms:

Restrictions:

Applications:

DNA Profite {STR):

Age:
Gander:
Ethnicity:

Comments:

Propagation:

Subculturing:

NCI-H1299

AF Gazdar, JD Minna

adnarant

Homo sagiens (uman
apithelial
Organ: (un

Disease: carcincma. nen-small cell lung cancer
Derived from metastatic site: 'ymph node

neuromedin B

In addition to the MTA mentionad above, other ATCC and/or regulatory
permits may be irad for the transfer of this ATCC matenal
Anycne purchasing ATCC imaterial is ultimately responsible for
obtaining the parmits Please click hers for information regarding the
specific requiraments for shipment to your lecation

The line 1s available with the following rastricticns 1 This ceil line was
deposited at the ATCC by Dr A Gazdar and Dr. J Minna and s
providad for research purposes only. Neither the cell line nor products
darived from it may be sold or used for commercial purposes. Nor can
the cells be distributed to third parties for purposes of sale or
preducing for sale, celfs or thew products The celis are provided as
service 1o the rasearch community. They are providad without warranty
of merchantability or fitness for a particwlar purpose or any other
warranty  expressed or implied 2 Any proposed commercial use of
the these calls. or theirr products must first be negotiated with the
University of Texas Southwestern Medical Center at Dailas. 5323
Harry Hines Blud. Dailas Taxas 75235 Talephone (214) 699-3058
FAX (214) 588-7233

transfection host (Mucleofection technolegy from Lonza
Roche FuGENE® Transfection Reagents)

Amelogenin. X
CSF1P0O:12
0138317 12

“—=00

o i T )

oWk
0L
") —
e}

=
=
i
I
!

43 years adult
male
Caucasian

The ceils have 3 homozygous partial deletion of tha p33 protein, and
fack expression of p533 protein. They reported to be able to synthesize
the peptide neuromadin 3 (NMB3, at 0 1 pmolimg protain. but not the
gastin releasing peptide (GRP)

ATCC complete growth medium: The base medium for this call line
is ATCC-formulated RPMI-1540 Medium. Catalog No. 3C-200% To
maka the complete growth medium, add the following components to
the base medium fetal bovine serum to a final concentratien of 137
Temperature: 37 2°C

Atmosphere: air 353%. carben dioxide (S02) 5%

Protocol:

1 Remove and discard culture medium

2 Briefly rinse the cell layer with 0.25% {w/v) Trypsin - 0.53 mM
EDTA solution to ramova ail traces of serum that contains
trypsin inhibitor

3 Add 29 to 30 mi of Trypsin-EDTA sociutien to flask and
ohsarve cells under an inverted microscepe unti ceil layer is
dispersad (usually within 3 to 13 minutes)
Note: To avoid clumping do not agitate the cells by hitting or
shaking the flask while waiting for the cells to detach Cells that
ara difficuit to detach may be placed at 37C to facilitate
dispersal

Ndd A~ A de A A il e sessmless  memoadkb mes - ol et

Page 2 of 3

Related Links

b

MCBI Entrez Szarch
Maka a3 Deoosit

Frequently 4sked Questions

Matenal Transfer Agreemant

Techmical Suppert

Raiated Cell Culturs Preducts
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»
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Mt ran atee ara/ A TCC AdvancedCatalooSearch/ProductDetails/tabid/452/Default.aspx 1/18/2011



ATCC: Catalog Search ATcC & H1R - 38 Page 2 of 3

D jons: HT-29
esignations 9 Related Links

Depositors: gh
N 4

Biosafaty L

Shipped: frozen NCBI Entrez Sea
Medium & Serum: Sze Propagation o )
Ceil Micrograph
Growth Properties: adnarant
Organism: Homo sapiens (human Make 4 Dagosit
Frequently Asked Quastions
Morphology: apithalial

Matenal Transfar Agregment

Tachnical Support

Ralated Cell Culture Products

Login Required

Source: Organ: colon
Disease: colorectal adenocarcinoma b
Ceflular Products: secratory component of IgA. carcincembryenic antigen (CEA)
transforming growth factor beta binding protein: mucin Product Information Sheet

Parmits/iForms in addition to the MTA mentioned above. other ATCC andior ragulatory
permits may be required for the transfer of this ATCC matenal
Anyone purchasing ATCC material s ultmately respensible for
obtaiming the permits. Please click here for information regarding the
spacific raquirements for shipment to your location

Rastrictions: The cells are distriputed for research purposas only The Memorial
Sican-Kettering Cancer Center releases the hne subject to the
foillowing: 1) The cells or thewr products must not be distributed o
third parties Commercial interests are the exclusive property of
Mamorial Slean-Keitering Cancer Center. 2.} Any proposed commercial
use of these cells must first be negotiated with The Director. Office of
Industrial Affairs Memerial Sloan-Kettering Cancer Center. 1275 York
Aventie New York NY 1002%, phone (212) 539-5181. FAX (212) 717-

3439
Isolation: Isolation date: 1954
Applications: transfection host (Mucleofaction technology from Lanza

Roche FuGEME® Transfection Raagents)

Receptors: human adrenergic alpha2A {235560)
urokinase recepter (U-PAR)
vitamin O (moderate expression)

urckinase recepter [U-PAR); vitamin D {moderate exprassion)

Tumaorigenic: Yes

Oncogane: myc + ras + mybh + fos + sis + p53 + abl - ros - src
Antigen Expression: Blood Type A. Rh+ HLA A1 A3 B12 B17, Cws

ONA Profile {(STR): Amelogenin: X

CSFIPO. 11,12
D13S31T. 11142
2183539 {112
D53318. 1112
D73320 12
THOY 589
TPOX: 8,9
VINAL 17 139

Cytogenetic Analysis: medal number = 71 range = 88 to 72

The stemline chromosome number s hypertrigloid with the 28
component occurring at 2 4% Seventean marker chromosomas are
found in most metaphasas. generally in single copy per chromosome
The markar designations are Mtp-(=ti30- 7} with a deisted short armi
§7q;?). ti104.?), (13q) 19g+a MG, 213q.9g-). ?Xp. M9, Gg+. Y13.7}a
113:2)b  19g+b. M14, M15 15p+ and Xg- Chromosome 13 is
nuilisomic and chromoesemas 8 and 14 are generally monosomic No Y
chiomoseme was detected by QM band analysis

Isoenzymes: AK-1, 1
ES-D. 1
G3PD. B
GLO-1, 1-2
Me-2. 1
PGM1. 1-2
PGM3 1-2

it /foranw atee aro/A TCC AdvancedCatalooSearch/ProductDetails/tabid/452/Default.aspx ™ 1/18/2011



ATCC: Catalog Search HE K frec »  CEL-d 513 Page 2 of 3

Designations: 293 [HEK-283 4
g [ ‘ Related Links
Depositors: FL Graham

»
Biosafaty Leveal 2 [CELLS CONT /IRUS |
Shipped: frozen NC8! Entrez Ssarch
Medium & Serum: Sae Propagation

Cell Microgragh
Growth Properties: adherant
Organism: Homo sagiens (human Make 2 Deposit

Erequenily Asked Qusastions
Morphology: apithelial

Material Transfer Agreement

Tachnical Support

Raiated Ceall Culture Preducts

Login Required

Source: Qrgan: embryonic kidnay
Cell Type: transformed with adenovirus 5 ONA »
Permits/Forms: In addition to the MTA mentioned above, other ATCC and/or regulatory
germits may be raquired for the transfer of this ATCC material 2roduct Information Sheet

Anyone purchasing ATCC matenal is uiimately responsible for
obtaining the permits. Please click here for information regarding the
specific requiremeants for shipment to your focatien

Restrictions: These cells are distributed for research purposes oniy 293 cells. their
products. or their derivatives may not be distributed fo third parties

Applications: efficacy testing [32587)
fransfection host (Mucleofsction tachnelegy from Lonza
Rocha FUGENE® Transfection Rzagents)
viruscide testing [92573]

Receptors: vitronectin. expressad
Tumorigenic: YES
DNA Profile (STR): Amelogenin. X

CSF1PO 11,12
D138317. 12,14
0168539 9.13
058313 8,9
D758200 1112
THO1. 793
TPOX. 11

VWA 15 13

Cytogenetic Analysis: This is a hypotripioid human cell line. The modal chromesome number
was B4, occurring in 30% of cells The rate of cells with higher
ploidies was 4.2 % The derDt(1.15) (qd42.q13), derit9t(3 1
(q12:q13), der{12}t(8,12) (q22p13), and four other marker
chromosomeas wer2 common to most cells Five other markers
cceurred in some calls only. The marker der(1) and M3 (or Xq+) were
often paired. Thera were four copies of N17 and N22 Noticeably in
addition to three copies of X chromosomes, there were pairad Xg+
and a single Xp+ i most ceils

Age: fetus

Commaents: Although an earlier report suggested that the cells comained
Adenovirus 5 DNA from both the right and left ends of the viral
genomea [RF32764] it 15 now clear that only left end sequences are
present. {39768
The fine is excellent for titrating human adenoviruses
The cells express an unusuai cell surface raceptor for witronectin
composad of the tegnn beta-1 subunit and the vitronectin receptor
alpha-v subunit [23406]

The AdS insert was clonad and sequenced. and it was datermined that
a colinear seqment from nis 1 to 4344 is integrated o chromesome
19 (19q13.2). [39768

Propagation: ATCC complete growth medium: The base medium for this cell line
is ATCC-formulated Eagle's Mimmum Essential Medium, Catalog No
30-2003. To make the complate growth medium. add tha following
compenents to the base meadium. fatal bovine serum o a final
concentration of 187
Atmasphere: air, 95%; carbon dioxide (CO2) 5%
Temperature: 37 0°C
Tha cell line does not adhera to the substrate when left at room
temperature for any length of time thersfore. live cultures may be
received with the cells datachad The cells will re-attach to the flask

Avar 3 nariad Af cavaral daue in ~pltara a2t AT
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ATCC: Catalog Search ATTC ¥ cee—11968

Designations:
Depositors:

Level

Shipped:
Medium & Serum:
Growth Properties:

Organism:

Morphology:

Source:

Permits/Forms:

Rastrictions:

Antigen Expression:

DNA Profile (STR):

Age:

Comments:

Propagation:

Subculturing:

293T/17 [HEK 293T/17)

frozen

Sze Propagatien
adnerant

Homo sapiens thuman

epithehal

Organ: kidney

A~

In addition to the MTA mentioned above other ATCC andior regulatory
permits may be required for the transfar of this ATCC material
Anyone purchasing ATCC matenal s ultimately responsibie for
obtaining the permits Please click here for information ragarding the

specific requirements for shipment to your location

The line s available with the following restriction. 1 The cell line was
deposited at the ATCC by Rockefeller University and is provided for
rasearch purposes only Neithar the cell hne nor the products derved
from it may be sold or used for commercial purposes. Nor can the
calls be distributed to third parties for purposes of sale. or producing
for sale cells or their products The cells are provided as a service fo
the research community They are provided without warranty of
merchantability or fitness for a particular purpose or any other
warranty, expressed of implied. 2 Any proposad commarcial use of
the cells, or their products. must first be negotiated with Cell Genesys,
500 Forbes Boulevard South San Francisco, CA 94080 Alin' Robert
H. Tidweil, Senior Vice Prasident. Corporate Davelopment

SY40 T antigen [45408]

Amelogenin. X
ESFIPO: 41,12
D138317 12, 14
D185539 9 13
D55818: 8, 9
D75820: 11
THO1. 7. 93
TPOX: 11

VWA 18, 18 19

fatus

The 293T/17 cell line 1s a darivative of the 2937 {233tsA1509ne0) cell
line 293T is a highly transfectable derivative of the 293 cell line into
which the temperature sensitive gene for SV40 T-antigen was inserted
2937 cells were cloned and the clones tested with the pBND and
pZAP vectors to obtain a line capable of producing high titers of
infectious retrovirus, 293T/17 These cells constitutively express the
simian virus 40 (3v40) large T antigen. and clone 17 was selected
specifically for its high transfectability 293717 cails were cotransfected
with the pCRIPeny- and the pCRIPgag-2 vectors to obtain the ANJOU
55 ({see ATCC CRL-11263) cell lne ANJOU 65 ceils ware
cotransfected with the pCRIPgag-2 and pGPT2E vactors to obtain the
BOSC 23 (see ATCC CRL-11270) ecotropic envelope-expression
packaging cell line ANJOU 65 cells wara also cotransfected with the
pCRIPAMgag vector along with a plasmid expressing the gpt
resistance gene to obtain the Bing (see ATCC CRL-11554)
amphotropic envelope-exprassion packaging cell line

ATCC complete growth medium: The base meadium for this cell line
is ATCC-formulated Dulbecco's Modified Eagle’s Medium. Catalog No
30-2002 To make the complete growth medium add the following
components to the base medium fatal bovine serum to a final
concentration of 10%

Temperature: 37 0°C

Atmosphere: air, 95% carbon dioxide (CO2). 5%

Protocol:

1. Remove and discard cultura medium

2. Briefly rinse the call layer with 025% (wv) Trygsin- D53 mM
EDTA solution to remove all traces of serum that contains
trypsin inhibitor

3 Add 20 to 30 ml of Trypsin-EDTA solution to flask and
obsarve ceails under an inverted microscope untit ceil layer is
dispersed (usually within 5 to 15 minutes)
Nntas Ta aunid ~lnmrminn do nat anitata tha ~allea by hittina Ar

Page 2 of 3

Related Links

b

NCBI Entrez Search
Maka a Daposit

Frequently Asked Questions

Material Transfer Agreemant

Technical Support

Ralated Ceall Culture Products

Login Required
3

Product Information Sneet
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Cell Biology
ATCC® Number:

Designations:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:

Permits/Forms:

Applications:

Comments:

Propagation:

Lt s ater nralA TCCAdvancedCatalooSearch/ProductDetails/tabid/452/Default.aspx...

CRL-1772™

C2Cl12
1
frozen

; Order this ltem Price:

See Propagation
adherent

Mus musculus (mouse)
myoblast

£ |
_oTQ,
Tissue: muscle
Strain: C3H

Cell Type: myoblast;

In addition to the MTA mentioned above, other ATCC and/or
regulatory permits may be required for the transfer of this
ATCC material. Anyone purchasing ATCC material is
ultimately responsible for obtaining the permits. Please click
here for information regarding the specific requirements for
shipment to your location.

transfection host (Nucleofection technology from lLonza
Roche FuGENE® Transfection Reagents)

This is a subclone (produced by H. Blau, et al) of the mouse
myoblast cell line established by D. Yaffe and O. Saxel.
[22903]

The C2C12 cell line differentiates rapidly, forming contractile
myotubes and producing characteristic muscle proteins.
22953]

Treatment with bone morphogenic protein 2 (BMP-2) cause a
shift in the differentiation pathway from myoblastic to
osteoblastic. [23427]

Tested and found negative for ectromelia virus (mousepox).

ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated Dulbecco's Modified Eagle's
Medium, Catalog No. 30-2002. To make the complete growth
medium, add the following components to the base medium:
fetal bovine serum to a final concentration of 10%.
Temperature: 37.0°C

Page 1 of 3

$279.00

Related Links b
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Search

Cell Micrograph
Frequently Asked

Questions
Material Transfer
Agreement
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Related Cell
Culture Products
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Product
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ATCC: Catalog Search

Designations:

Depositors:

Shipped:

Medium & Serum:
Growth Proparties

Organism:

Morphology:

Sourca:

Cellular Products:

Permits/Forms:

Applications:

Receptors:
Virus Resistance:

Cytogenetic Analysis:

Comments:

Propagation:

Subculturing:

Preservation:

Related Products

ity /owvww atee ora/ A TCCAdvancedCataloeSearch/ProductDetails/tabid/452/Default.aspx
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Page 2 of 3

= Related Links
5 Sato
4
frozen M

Sae Propagation Make a Dsposit
Frequenty Asksd Quastions

adherant

Matenal Transfar Agreement

Rattus norvegicus (rat)

. Technical Support
florobiast

Rzlated Cell Cultura Products

Qrgan: drain
Diseasa: ghoma
Call Type: ghial cell »

Login Required

5-100 protain; produce glyceryl phosphate dehydroganase in
e

spensa to glucocorticoids, sematotrophin .
Product inforipation Sheet

in addition to the MTA mentionad above. other ATCC andsor requlatory
per may be requirad for the transfer of this ATCC materal
Anyope purchasing ATCC material s ultimately responsibiz for
obtaimng the permits Please click bere for information regarding the
specific requiraments for shipmant to your location

transfection host (Mucleofaction technolagy from Leonza
Roche FUGEME® Transfaction Resagents)

glucocerticeid
poliovirus 3

Stemiine number is digloid Karyotype s stable within the stemiine
number and is that of a normal male.

Three cells with breaks; one with a secondary constriction, one with a
dicentric. ona with a rsarrangement and four with terminal or

centromere associations

The glial cell stramn, CG, was cloned from a rat glial tumor induced by
N-nitrosomethylurea by Benda et al after a series of alternate cuiture
and animal passages [PubMed 4873531]. S5-100 production increases
ten fold as cells grow from low density to confluency

ATCC complete growth medium: The base medium for this cell hne
is ATCC-formulated F-12K Medium. Cataleg No 30-2004. To make the
complete growth medium, add the following components io the base
medium: fetal pbovine serum to a final concentration of 2.5%, horse
serum to a final concentration of 15%

Atmosphere: air. 95%, carbon dioxide (CO2) 5%

Temperature: 37.0°C

Protocok:

| Remove and discard culture medium

2. Briefly rinse the cell layer with 0.25%: (wiv) Trypsin - 2 33 mM
EDTA soluticn to remova ail fraces of serum which contains
trypsin inhibitor

3 Add 20 to 30 ml of Trypsin-EDTA solution to flask and

observe ceils under an inverted microscope until cell layer Is
dispersed (usually within 3 to 15 minutes:
Note To avoid clumping do not agitate the celis by hitling or
shaking the flask while wailing for the celis to detach Cells that
are difficult to detach may be placed at 37C to facilitate
dispersal

4 Add 50 to 3.0 mi of complete growth medium and aspirate
cells by gently pipetting

5 Add appropriate aliquots of the call suspension lo new culture
vassals
5 incubate cultures at 37C
Subcultivation Ratio: A subcultvation ratio of 12 to 13 s
racommended

Medium Renewal: 2 io 3 times per wesek

Freeze medium: culture medium. 95°% DMS3O. 5%
Storage temperature: liquid nitregen vapor phasa

Rzcommended medium (without the additional supplements or serum
dascribed under ATCC MediumyATCC 30-2004
recommended serum:ATCC 30-2029
recommended serum ATCC 30-2040

Trypsin 0.53 mM

9 25% (W) EDTA mn Hank' BS3 (wio Car+

1/18/2011



ATCC: Catalog Search ATTC WP = 1Y (9

Designations:

Dapositors:

Lo

asafa

)L\J
)

Shipped:
Medium & Sarum:
Growth Properties:

QOrganism:

Morphology:

Source:

Cellular Products:

Parmits/Forms:

Applications:
Receptors:
Age:

Comments:

Propagqation:

Subculturing:

Preservation:

Ralated Products:

Qafacansane:

Hoc2(2-1)

adherant

Rattus norvegicus fral)

myocblast

Strain: BD1X
Organ: heart
Tissue: myocardium

myokinase creatine phosghokinase myosin

in addition to the MTA mentionad above, other ATCC and:or regulatory
permits may be required for the transfer of this ATCC matenial
Apnyene purchasing ATCC  matenal 15 ultimately responsible for
obtaining the permits Please click _here for information regarding the
specific requiraments for shipment to your location

transfection host {Roche FUGENER® Transfection Reagents)

acetylcholine expressad
embryo

H2c2(2-1) is a subclecna of the original clonal cell line darived from
embryonic BD1X rat heart tssue by B8 Kimes and B Brandl and
exhibits many of the properties of skaletal muscie

Myohlastic cails in this line will fuse to form multinucleated myoctubes
and respond to acetylcholine stimulation

Fusion occurs faster if the serum concentration in the medium s
reduced to one percent

ATCC complete growth medium: The base meadium for this cell hne
is ATCC-formulated Duibecco's Modified Eagle's Medium, Catalog No
30-2002 To make the complate growth medium add the following
components lo the base medium fetal bovine ssrum o a final
concentration of 1074

Atmosphere: air, 95%, carbon dioxide (CO2) 5%

Temperature: 37 0°C

Protocol: The myoblastic population will become dapleted rapidly if
the cultures are allowad lo become confluent
To prevent less of myoblastic cells. cultures should be subculturad
before they become confluent and the line should be reclonad
periodically with selection for myoblastic ceils

| Remove and discard culture medium

Briefly rinse the ceil layer with 0.25% (w/v} Trypsin- .53 mM

EDTA solution to remove all traces of serum which contains

trypsin inhibitor

3 Add 20 te 30 ml of Trypsin-EDTA selution to flask and
obsarve cells undar an inverted microscope until cell layer is
dispersed (usually within 5 to 15 minutes)
Motz To aveid clumping do not agitate the cefls by hilting or
shaking the flask while waiting for the cells to detach. Celis that
are difficult to detach may be placed at 37°C lo faciitate
dispersal

4 Add 50 to 80 mil of complete growth medium and aspirate
cells by gently pipetting
Add appropriate aliquets of the cell suspension lo new culture

=
s

vessals

5 Incubate cuitures at 37°C

Subcultivation Ratio: A subcultivatien ratie of 12 o 14 s
recommended
Medium Renewal: Every 2 to 3 days

Freeze medium: Complete growth medium supplemanted with 5%
(vtv) DMSO

Storage temperature: hquid nitrogen vapor phase

Racommendaed medium (without the additional supglaments or sarum

described under ATCC Medium) ATCC 30-2002
racommendead serunmATCC 30-2020
12" Wimvas DVAT Qerancdr Ot Oranartine ~f A Alanal masala rall lina
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Cardiotoxin will be used to damage the muscle to improve SC
transplantation, This treatment will by itself increase the success of
myoblast tramsplantation. If used in combination with irradiation for
the initial transplantation, this will further improve the transplantation
success. Cardiotoxin injection will be repeated 2-3 weeks after cell
implantation, will further increase the success of transplantation, and
will induce a proliferation of the SCs initially transplanted. We do
not expect pain to be caused by the injection, there should just be
localized irritation and minor muscle damage enough to help the cell
transplant. However the mouse will be checked daily to be sure that
it is not having any walking problems or unexpected outcomes from

the injection.



««««« Original Message -~

From: "Jennifer Stanley” <jstanle2@uwo.ca>

To: "Jennifer Hadway" <jhadway@lawsonimaging.ca>

Cc: "Lisa Hoffman” <lhoffman@lawsonimaging.ca>

Sent: Monday, September 14, 2009 5:05 PM

Subject: Re: Biohazard Modification Form: Lee (AUS 2008-067))

Hi Jen

Can you tell me

1. LD5BO for the toxin (and species) Mice 1.5mg/kg iv

2 How much of the toxin is handled at one time? 50ul of 10uM stock
3. How much of the toxin is stored? 1mg

Thanks »
Jennifer
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Biosecurity Requirements for Facilities Using

Biological Agents

(1) Biological agents protected by a lock. For example, biological agents in a
freezer, fridge, laboratories or other type of container must be locked after-
hours/if no one present.

(2) The supervisor must ensure that each person has the quatifications and
training to do the work without supervision.

(3) Visitors must be accompanied.

(4) The supervisor must keep a current inventory and a list of the location(s)
where the biological agent(s) are stored and handled.

(5) Labelling to identify samples and the container in which they are stored.

(6) Notify the biosafety officer if a sample is lost, stolen, or otherwise misused.

(7) Notify Campus Community Police Services of suspicious behaviour.

There are two additional requirements for Facilities Using or Storing

Biological Toxins:

(8) Do not keep on hand more than the amounts regulated by the United
States Select Agents regulation: www.selectagents.gov/index.htm/
(9) For best practices, it is recommended to use or handle less than one

human dose at any given time.
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Fublic Health Agency of Lanada
Cenlre de mesures el d'interventions d'urgence

Centre for Emergency Preparedness and Response

Permit to import human pathogen(s) Permis d'Importation d'agent(s) anthropopathogéne(s}

Under the autharily af Lhe Human Pathogens Impaoriation Sous le régime du Réglement sut Iimportalion des aganls anthropopalhogénes.

Regulalions

importer-Name, address and postal code - importateur-Nom, adcesse el coce postal Facsimile-Téiécopieur Telephone no.- No. de

téléphone
Lawson Health Research Institute
268 Grosvenor Street (5619) 646-6110 (519) 646-6100
London, ON  NBA 4V2 Attn.; Dr. Savita Dhanvantari ext.: 65738

Namae(s) of Part(s) of Entry- To Clear Customs a1 Porl(s) of entry

Supplier-Name and address - Fournisseur-Nom et adresse
Nom(s) de(s) polnt(s) d'entrée -Dédovanament au(x) point(s) d'enirée

Invitrogen Corporation Inc. Various ports

1600 Faraday Ave., Carlsbad, CA 92008, USA

pescription of Pathagen(s)-For lhe importation of- Description de(s) agent(s} anthropopathogéne(s)-Pour l'importation de
“ViraPower Promoterless Lentiviral Gateway Expression System (cat# K5910-00)".7 // // // // // //,

‘Pathogen(s) indicated on this permit also require an accompanying valid CFIA permit for Importation -
‘Les agents anthropopathogénes indiqués sur ce permis doivent aussi étre accompagnés d'un permis d'importation de I'ACIA.

On the follawing terms and conditions as marked:-Selon les condiions inviquées:

Les lravaux auxquels 1a malidza imporiée est daslinéo doiven! se limiler & des éludes de

¢ Work involving any of the imporled material shall ba limited to in vilro laboralory studies -

laborateire in vilro.

2. Domaslic snimals, including poullry, catlle, sheep, swine and horsas, shall not be directly or . Las animaux domesiiquas, y compris les volailles, bovins, ovins, porcins el chevaux, ne
‘ndirectly exposed lo infection by any of the imporled material. doivenl pas étre exposes, directement ou indveciement, & rinfection par la maliére

impariée.

3 All animats exposed Lo infection by any of the importad material shall be so exposed and held D Les animaux exposds 4 linfection par la meliéro importée doiven y élra exposés el élre
only in isolaled insect-and radant-prool facilitias. gardés uniquemanl dans des installations isolees 4 I'abri des insecles el des rongeurs.

4 All equipmenl, animal pens, cages, bedding, wasle and olher articles under the importer's L'équipement, les enclos pour animaux, les cages, les liliéres, les déchels et fout aulre
confeol, that come in drect or indirest contact with any of the imported malerial, shallbe - arlicta sous |2 responsabilité de fimportateur qui viennent en contact direct ou indirect
stenlized by sutoclaving or inclneraled. avec la maliére importée doivent &lre slérilisés par suloclavage ou incinérés.

5 Packaging malerials, containers and all unused portions of the imported malerial shall be Le matériel d'emballage, fes récipients el luule partia inuliliséo da la mali¢re importée
stenlized by autocfaving or incinerated. D doivent &tre slérilisés par auteclavage cu incinérés.

5. No work on tha imported material shall ba done, excapl work condudled or directed by the - La maliére importée ne peut servir qu'aux ravaux effeclués ou dirigbs par lmportalewr
impartes in the facililies descrioed in the application for this permil. NO HUMAN PATHOGEN dans tes installalions déceites dans la demanda de parmis. AUCUNE AGENT
BELONGING TO RISK GROUP 3 OR 4 MAY BE REMOVED TO ANOTHER LOCATION, OR ANTHROPOPATHOGENE DU GROUPE DE RISQUE 3 OU 4 NE PEUT ETRE
TRANSFERRED INTO THE POSSESSION OF A PERSON OTHER THAN THE IMPORTER, ‘[RAHSPONE, SANS LA PERMISSION DU DIRECTEUR, VERS UN AUTRE LIEU U
WITHOUT THE PERMISSION OF THE DIRECTOR ETRE MIS EN LA POSSESSION O'UNE AUTRE PERSONNE QUE LIMPORTATEUR

7. On completion of the imporless work invalving the imported human pathogen, the pathogen Au lermn des Yavaux de fimporlateur auxquels a servi l'agant anthropopathogéng

[y ;
and ail its derivalives shafl be deslroyed. importé, calui<i et tous ses dérivés doiven! élro déhits

8. Primary isolaion, idealification andfor manipulation may ba done In level 2 containment . On ?eul aoc!o;mrir l'isolation, tidentification primaire, elou ta manipulstion au niveau de

confinamant 2 (axigences physiquas) en utilisant les exigences opérationnelles de

9

{physical requirements) using conlalament level 3 operational cequirements. Mo culluring of
Risk Group 3 palhogens shall ba done.

NO IMPORTED MATERIAL MAY BE REMOVED TO ANOTHER LOCATION, OR

TRANSFERRED INTO THE POSSESSION OF A PERSON OTHER THAN THE IMPORTER,
WITHOUT THE PERMISSION OF THE DIRECTOR.

10, The Oiractor aust approve all new work with the imported material involvirg canstruction of

recombinants thal requires an inarease of containment from lavel 2,

niveau de cordinement 3. Aucune cultwe d'agenl anlhropopathogéne du Groupe de
risque 3 ne sera enlrepnse.

AUCUNE MATIERE IMPORTEE NE PEUT £ETRE TRANSPORTEE, SANS LA
PERMISSION DU DIREGTEUR, VERS UN AUTRE LIEU OU ETRE MISE EN LA
POSSESSION D'UNE AUTRE PERSONNE QUE L'IMPORTATEUR

Toys nouveaux lravaux de manipufalion génélique (recombing) avee 1a maliére imporiée
qui damandera que % nivaau 2 da confinement soil augrmenté exigera I'apprabation du
Directeur

B]

. This permit Is valid only for: D

Le présent permls n'est valide que pour:

. b) importations al intervals of

les importalions effectuées a intervalles de

a} a single entry into Canada or
une seule entrée au Canada ou

during the pericd baginning on
au cours de la période commangant le

Sept 27, 2004
/f/em.hej\

and anding on
el se lemminant le

September 30, 2007

Authorization-Signalure of Director

Autorisatlon-Signalure du Disacleur

L
Paul J.

Payette, Ph.0/)

Date  Seplember 27. 2006

Note;

Transparling and otherwise dealing wilh imported malerial are subject to
federal, provincial and municipal laws (if any), fo the exteni thal, those laws
apply in respect of thal matenial.

Ramarque:

Les opérations relatives 4 la matiére impartée, y compis le lcansport,
sont assujetties aux lois fedérales, provinciales et aux réglemenls

municipaux applicables.
Canad#
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Canadian Feod Jaspection Agency Agence canadizane d'inspectian ¢es aliments i Parmit No.JN° de permis:
A-2007-00178-4

|
|
l * ! Geverment of Canada Goyverazment du Canada X
i ORIGINAL |
i
[

2007/01/12
year/mo/day
année/mois/jout !
IMPORT PERMIT PERMIS D'IMPORTATION B
| Pagel  offdes N
THIS PERMIT 15 ISSUED PURSUANT TO/CE PERMIS EST DELIVRE CONFORMEMENT A, _
THE HEALTH OF ANIMALS A__CT AND REGULATIONS/LOT ET REGLEMENT SUR LA SANTE DES ANIMAUX —

ateuy Exporter/Exportateur

unparter/Im
INVITROGEN CORPORATION INC.

“AWSON RESEARCH INSTITUTE

168 GROSVENOR STREET, ROOM H417 1600 FARADAY AVENUE

LONDON, ONTARIG CARLSBAD CALIFORNLA
N6AdY2 UNITED STATES
440190

Contact: Dr. Savita hanvantari Applicant Name: DR, SAVITA Contact: Mike Galleno

DHANYVANTARI
Phone: (519) 646-6100 ext 65738 Fax: (319) 646-6110 Phone: (160) 603-7219 Pax: (760) 602-6519
Quarantine/Destination/Quaraniaing Producer/Producteur
Valid/Valide fram/du 2007/03/12  to/au 2008/01/31 Country of Origin/
year/month/day year/month/day Pays d'Origine UNITED STATES
année/maoisfjour __année/moisfjous .
For the entry of/ Pour)'entrée de: Single shipmenyChasgement simple XX Multiple shipmenls/Chezgements multiples

Place of eniry into Canada/Lieu d'entrée av Canada:
Various Poits of Entry

FOR THE IMPORTATION OF:/POUR L'IMPORTATION DE:

(Description of things(s)/Peseription de la ou des chuses)
1. Produet Deseription; ONE OR MORE OF THE INVITROGEN LENTIVIRAL PRODUCTS LISTED ON THE ATTACHMENT TITLED

"ATTACHMENT TO ANIMAL PATHOGEN(S) IMPORT PERMIT # A-2007-00178-4.
(70 BE USED IN ROOM 4-508, CULTURE ROOM F4-127A, LAWSON HEALTH RESEARCH INSTITUTE, LONDON, ON.) Proposed End Use: "in

Vilre" Scientific Name: Biocontainment Level: 2
A PERSON WHO IMPORTS A THING UNDER THIS PERMIT SHALL COMPLY WITH ALL THE CONDITIONS SET OUT

HEREIN/TOUTE PERSONNE QUI IMPORTE UNE CHOSE EN VERTU DE CE PERMIS DEVRA RESPECTER TOUTES LES
CONDITIONS DECRITES CI-DESSOUS

Selected Conditions / Conditions Choisies
ONE OR MORE OF THE INVETROGEN LENTIVIRAL PRODUCTS LISTED ON THE ATTACHMENT TITLED
"ATTACHMENT TO ANIMAL PATHOGEN(S) IMPORT PERMIT # A-2007-00178-4,

(TO BE USED IN ROOM 4-508, CULTURE ROOM F4-127A, LAWSON HEALTH RESEA;RCH INSTITUTE, LONDON, ON,)

L. The original or 3 copy of the signed original of this permit and any other necessary import / export decumentation pertaining o the shipment of animal{s)
or thing(s) must be provided for inspection at the first port of entry or to a Canadian Food Inspection Agency Import Service Center,

3. The conditions in this permit can only be changed or amended by a CFLA inspectar Any change to the permit by an vnauthorized person will render the

permit invalid.

o VR | 1

—
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permit No.JN°® de parmis:

o Canadian Food [nspectuion Agency Agence canadienne d'inspechion des aliments f !
i * Geverment of Canada Gouvernemert du Canada | A-2007-00178-4 |
‘ ORIGINAL ‘
1 2007/01/12
I yearfmo/day ‘
annéefmbisf/jour i N

IMPORT PERMIT PERMIS D'IMPORTATION

Page?  offde} » l

CHIS PERMIT 18 ISSUED PURSUANT TO/CE PERMIS EST DELIVRE CONFORMEMENT A,
THE HEALTH OF ANIMALS ACT AND REGULATIONS/LOI ET REGLEMENT SUR LA SANTE DES ANIMAUX

importermportateur Exporter/Exportateur
AWSON RESEARCH INSTITUTE INVITROGEN CORPORATION INC
168 GROSVENOR STREET, ROOM H4 17 1600 FARADAY AVENUE
LONDON, ONTARIO CARLSBAD CALIFORNIA
N6ALY2 UNITED STATES
440190
Conlact: Dr. Savita Dhanvantari Applicant Name: DR. SAVITA Contact; Milke Galleno
DHANVANTARI
Phone: (519) 646-6100 ext. 63738 Fax: (519) 646-6110 Phone: {(760) 603-7219 Fax: (760) 602-6519

Selected Conditions / Conditions Choisies (Continued/Suite)

3. The imported materiaf must b packaged in appropriate shipping containers lo prevent accidental spillage of contents during shipping, imponers should
be aware of their obligations under Transport Canada's regulations cancerning Lransportation of dangerous goods,

4. Al infectious material must be handled in appropriate animal pathogen containment Jeve) 2 facilities as described in Containment Standards for
Veterinary Facilities, 1996, AAFC publication no. 1921

5. The material authorized for importation by this permit is to be used in in vitro studies ONLY and must not to be introduced into [abaratory, domestic ov
wild animals (including birds or fish) unless written authorization is obtained from the Canadian Food Inspection Agency.

6. The anirmal(s) or thing(s) imperted undes this permil must ot be removed from the premises of destination listed on this permit, unless written
authorization is obtained from the Canadian Food Inspéction Agency.

7. Upon completion of the tests or experiments, the imported material as deseribed on this permit and any dedivatives thercol must be autoclaved, incinerated
of alternatively disposed of in a manner approved by an inspector of the Canadian Food Inspection Agency.

8. Records pertaining to the imported product's use, storsge and disposal must be maintained for two (2} years following impoitation. These records must be
made available for inspection by the Canadian Food Inspectien Agency upon request.

9. The importer is responsible for all costs incurred or associated with any testing or treatment of the animal(s) or thing(s) that may be requised under the
import peemit or under the authority of the Health of Animals Act or the Health of Animals Regulations. The importer shatl pay all fees for services required
in respect of the importation under the National Animal Health Program Cost Recovery Fees Regulations in place at the time of impentation,

10. Consideralion of an application necessary for issuance of a permit to import the described anima! or thing is subject 10 Class | [ees.

I1. The issuance of this permit does not relicve the owner or the imporier of the obligation to comply with any other relevant federal, provincial or municipal
legislation ar requirement.

12. Failure 1o comply with the conditions contained in this permit or with the provisions of the Health of Animals Act and Regulations may result in the
cancellation of this permit and will result in the forfeiture to the Crown of the imported thing(s) or in the removal of the thing(s) from Canada, all without
compensation to, and at the expense of the importer. The importer(s) are respoasible for the imported thing(s), their freedom from exirancous discase, active
ot latent, and genetic or other defects. The imporer, his heirs, cxecutors, successors and assigns release and discharges Her Majesty the Queen in right of
Canada and the CFIA of and from all ¢laims and demands, damages, aclions oF causes of action arising or fo arise by ceason of the importation of the
thing(s) and agrees lo indemnify and save harmless Her Majesty the Queen in right of Canada and the CFIA from and against all actions, damages, claims

e R
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Canadiao Foud Inspeclion Agency Agence canadierne dinspection das aliments ,l Permit No./N° do permis: |
I * ! Goverment of Canada Gouvernement du Canada ! A-2007-00178-4
i ORIGINAL
b 2007/01/12
| yeat/mofday |
Laj\néclmoisljou: }
IMPORT PERMIT PERMIS D'IMPORTATION
| Paged  ofide) ) 4]
“HIS PERMIT IS ISSUED PURSUANT TO/CE PERMIS EST DELIVRE CONFORMEMENT A:
THE HEALTH OF ANIMALS ACT AND REG})LATIONS/LO[ ET REGLEMENT SUR LA SANTE DES ANJMAUX T
nporterdmpoytateur Exporter/Exportatear
AWSON RESEARCH INSTITUTE INVITROGEN CORPORATION INC.
68 GROSVENOR STREET, ROOM H417 1600 FARADAY AVENUE
ONDON, ONTARIO CARLSBAD CALIFORNIA
BAIV2 UNITED STATES
440190
ontact: Dr. Savita Dhanvantari Applicant Name. DR. SAVITA Contact: Mike Galleno
IHANVANTARI
hone: (519) 646-6100 cxt. 65738 Fax; (519) 646-6110 Phone: (760) 603-7219 Fax:. (760) 6026519

Selected Conditions / Conditions Choisies (Continued/Suite)
ad demands which may be brought in respect of or arising out of the importation of such thing(s), any contamination with extraneous disease or other
efects,

3. This permit is conditional upon a permit being obtained under the Human Pathogens Importation Regulations to bnport the pathogenic material and upon
sat import permit being produced and valid when the above pathogenic malerial is presented to an inspector for inspection at the time of importation,

Additional Conditions Additionnelles
YNE OR MORE OF THE INVITRGGEN LENTIVIRAL PRODUCTS LISTED ON THE ATTACHMENT TITLED "ATTACHMENT TO ANIMAL
ATHOGEN(S) IMPORT PERMIT # A-2007-00178-4. .

O BE USED IN ROOM 4-508, CULTURE ROOM F4-127A, LAWSON HEALTH RESEARCH INSTITUTE, LONDON, ON.)

No culturing of contaisment level 3 or 4 pathogens shafl be done.

ANy

Authorized By:/Approuvé par:
CINTHIA LABRIE

For the Minister of Agriculture and Agri-Food
Pour le ministre d'agriculture et agroalimentaice

fhe informancn is tequued by (for) the Canedian Food Inspection Agency far the puspose of venfying import producls. Infarmabon may be accessible or
irotested as reqwred under the pravisions of the Access to lnfornation Act.

N AW
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l* I Canadian Food Agencea canadienne
Inspection Agency d'inspection des alimenls

Office of Biohazard Containment and Safety Bureau du confinement des biorisques ot sécurité

Science Advice and Biohazards Division Division des avis scienlifiques et conlrole des bionsques
Science Strategies Direclorale, CFIA Direclion des stratégias sclentifiques, ACIA

159 Cteopatra Drive, OHawa, Ontario K1A 0YS 159 promenade Cleopalra, Ottawa, Ontario K1A 0Y9
Tel: (613) 221-7068 Fax: (613) 228-6129 T&l. (613) 221-7068 Téléc: (613) 226-6129

Email: ImportZocpath@inspection.ge.ca Coutriel: ImportZoopath@inspection.gc.ca

ATTACHMENT TO ANIMAL PATHOGEN(S) IMPORTATION PERMIT
ATTACHEMENT AU PERMIS D'IMPORTATION D’AGENTS ZOOPATHOGIENES
#A-2007-00178-4

Issued to/ Délivré a:  Dr. Savita Dhanvantari, Lawson Health Research Institute,
268 Grosvenor Street, London ON N6A 4V2,

Includes the following animal pathogen containment Level 2 microorganisms:
Inclut les agents zoopathogénes de niveau de confinement 2 suivant:

Invitrogen Lentiviral Products/ Produits Lentiviral d’Invitrogen:

' PCDNAG.2/C-EMGFP-GW/TOPO (K35920) . Virapower Zeo Lentiviral Support Kit (K498500)
' PCDNA6.2/N-EMGFP-GW/TOPO (K36020) . Virapower UBC Lenti expression (K499000)

’ PCDNA6.2/C-YFP-GW/TOPO (K36120) J Virapower Lentiviral support (K497000)

' PCDNAG.2/N-YFP-GW/TOPO (K36620) . Plenti6/Block it RNAI vector (K494300)

. Virapower [ Lenti GW System (K36720) . Plenti 6/V'S Directional TOPO (K495510)

' Virapower [ Lenti C-Lumio system (K37020) . VP TR GW Vector kit (K496700)

' Virapower [ Lenti N-Lumio system (K37120) ' PCDNA6.2/EMGTP-BSD/VS Dest (V36620)

' POL Il MIR Rnai Vector (K493500) . Plenti6.2/V5-DEST GW vector (V36820)

' POL If MIR Rnai GFP Vector (K493600) . Plenti6.2-GW/EMGEFP Exp vector (V36920)

. Lenti POL 11 MIRE Rnai Vector (K493700) . Plenti6/TR vector (V48020)

. Lenti POL 11 MIRE Rnai w/GFP (K493800) . Block-iT Lenti RNAI ZW GW Vector (V48820)
. Block it Lenti RNAJ Expression system (K494400)  » Plenti6/V5 Gtwy vector pack (V49610)

' Virapower Lentiviral directional (K495000) . Plentid/V5 -Dest Gateway vector (V49810)

' Virapower Lentviral Gateway (K496000) . Plenti6/UBC/V3 Dest vector (V49910)

' Lentiviral T Rex Expression system (K496500) : Block it Lentiviral Inducible RNAi (K492500)

' Virapower packaging mix (K497500) ' Promotorless Lenti Exp kit (K591000)

’ Virapower Zeo Lenti Expression (K498000)

The above products may contain one or more of the following components / Les produits ci-dessus peuvent

contenir un ou plusiers des composants suivants:

Plenti6/Block it Dest RNAi, PLP1, PLP2, PLP3/VSVG, Plenti6/V 5-Diopo, Plenli6/V5-GW/LacZ, plenti6/V$ Dest vector, plenti6/TR,
plentid/TOIV S Dest, plentid/TO/VS-GW/LacZ, plenti 4/V'5 Desy, plentid/V5 -GW/LacZ vector, plentid/Blockit Dest, plenti6/UBC/ V5 Dest
vector, plenti6/UBC/V5.GW/LacZ vector, plenti6/R4R2/V 5-Dest, 293 FT cells, PCDNAG.2-GW/MIR Neg TB, PCDNA6.2-GW-EMGFP-
MIR Neg, Plenti6.2/C-Lumio/V 5 DEST,Plenti 6.2/C-Lumio-V5-GW/LA, Plenti6.2/N-Lumio/V$ Dest, Plenti6.2/N-Lumio/V3$-GW/LA,
Plenti6.2-GW/EMGFP Kit, Plenti 6.2.V5 Dest Kit, Plenti6.2/V5-GW LacZ, PCOONA6.2/EMGFP-BSD/VS Dest, PCDNAG.2/EMGFP-
BSD/V5-GW/C, PCDNA6.2/C-EMGFP-GW, PCDNA6.2/C-EMGFP-GW/CAT, PCDNA6.2/N-EMGFP-GW, PCDNAG.2/N-EMGFP-GW,
PCDNAG.2/C-YFP-GW, PCDNAS.2 C-YEP-GW/CAT, PCDNAG.2/N-YFP-GW, PCDNAG.2/N-YFP-GW.CAT.

REVISED: May 01, 2006,

%«%wa ol bt e e e

Cinthia Labrie Date
A/Chicf, Animal Pathogen Importation Program/ s
Chef intérimaire, Programme d’importation des agents zoopathogénes Canad('i
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# IMPORTANT NOTICE # . ...

Our Hla Noltre reldrance

[} ZOONOTIC IMPORTS:  Please check the “Description of Pathogen(s)” section of your
attached permit, and if the following message (in red print) has been included: “ *Pathogen(s)
indicated on this permit also require an accompanying valid CFIA permit for
importation.”, then the matecial is of a zoonotic nature and a valid permit from the Canadian
Food Inspection Agency (CFIA) s required for this importation in addition to your attachced
human pathogens import permit. [f you do not have a valid permit from the Canadian Food
Inspectin Agency, please contact them directly for assistance at: (613) 221-7068.

2) INSTRUCTIONS FOR USE OF YOUR PERMIT:
{as per the Human Pathogen(s) Importation Regulations (SOR/94-558)]

) (/\ Prior (o shipment of the human pathogen described in the Import Permit the importer must:

a) provide a copy of the importation permit to the supplier and notify the supplier that a
copy of the importation permit must be attached to each shipment;
b) notity the supplier that the outer shipping container in which the human pathogen is

transpotted must display clearly, on the outside surface of the container, the importation
permit number and the following statement immediately preceeding that number:

“Human Pathogen — linpotlation Permit Number:/Agent anthropopathogéne ~ NMuméro du permis d’importation:”

if the permit holder who arranges to import a human pathogen that belongs to Risk Group 3 or 4,
does not receive the human pal}{ogen on, or within three (3) days after, such date of receipt as
may reasonably be expected in the circumstances, he shall forthwith give to the Director, Office
of Laboratory Securily a notice that the human pathogen has not been received and provide the
Director with the importation permit number.

To facilitate Customs clearance, a copy of the importation permit should be kept by the
iapotter and presented to Customs or sent to the importer’s customs broker,

3) Please note that impottation 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 1-800-567-1999 or nsn-infoline(@ec. ge.ca for assistance.

Direct inquiries Lo

Office of L.aboratory Security

Public Health Agency Canada

Cenire for Emergency Preparedness and Response

100 Colonnade Road, Loc.: 6201 A Tel.: (613) 957-1779
Ottawa, Ontario  K1A 0K9 Fax: (613) 941-0596

Canada
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FACSIMILE TRANSMITTAL NOTICE / TRANSMISSION PAR TELECOPIEUR

To/A: From / De:
Dr. Sativa Dhanvantari Andrew Halliday

Animal Pathogen Import Program /
Lawson Research Institute Programme d'importation des agents

zoopathogénes

| Ay

Facsimile/télécopieur. | 519-646-6110 Facsimile/télécopieur. | 613-228-6128

Subfect/Objet: Importation of animal pathogens [ importation d'agents zoopathogénes

Message:

Please find attached / Veuillez trouver ci-joint :

O A copy of a Non-pathogenic letter for the product(s) you requested./ Une copie de la
lettre de non-pathogéngicité pour le(s) produit(s) demandé(s).

8A copy of the import permit for which you applied. Please review the conditions
appearing on your permit. / Une copie de volre permis d'importation. Veuillez s'il-vous-plalt
prendre note des conditions apparaissant sur votre permis.

i Condition # 13; The product(s) requested is(are) also regulaled by the Public Health
Agency of Canada (PHAC). Please contact PHAC at (613) 957-1779. / Le(s) produi{(s)
demandé(s) sont également réglementés par I'Agence de santé publique du Canada
(ASPC). Veulillez contacter fASPC au (613)-967-1779.

Andrew Halliday
importzoopath@inspection.ge.ca

Please visit our website at: http://www. inspection.gc.ca/english/scirbio/bioe shtml.
Veuillez visiter notre site internet au: htto /iwww.inspection.ge.calfrancais/scifbio/biof. shtml.

Signature: Date: Telephone/Teléphone: | No./Nbre Pages:

Coh o/ | anuary 12 2007 | 613-221-7068 )
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., 1 Public Health Agence de santa

Agency of Canada publigue du Canada
Date: September 27, 2006 Sour file Vilra rifernnce
Importer address: L.awson Health Research Institute Quifits Naire itérence
268 Grosvenor St.
London, ON
N6A 4V2

Dear Dr. Savita Dhanvantari,

Enclosed you will find your Public Health Agency of Canada permit to import human
pathogen(s), P-13043.

Due to the nature of the material requested for import, some additional conditions apply. Please
review and note the conditions of import, in particular conditions #8, #9 and #10, Condition #8
states that “Primary isolation, identification and/or manipulation may be done in level 2
containment (physical requirements) using containment level 3 operational requirements. No
culturing of Risk Group 3 pathogens shall be done”. Condition #9 states that “No imported
material may be removed to another location, or transferred into the possession of a person other
than the importer, without the permission of the director [of the Office of Laboratory Security,
Public Health Agency of Canada)”. Condition #1Q states that “The Director [of the Office of
[.aboratory Security, Public Health Agency of Canada} must approve all new work with the
imported material involving construction of recombinants that require an increase of containment

from level 2",

[f you have any questions or comments regarding this matter, please do not hesitate to contact our
office.

Paul J. Payette, Phi).

Director, Office of Laboratory Security

Centre for Emergency Preparedness and Response
100 Colonnade Road, Loc.: 6201 A

Ottawa, Ontario, Canada K1A 0K9

Phone: (613) 957-1779

Fax: (613)941-0596

Enel.

i AR
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7 Public Health Agence de santé
4 Agency of Canada puhlique du Canada

1

1
4

$# IMPORTANT NOTICE %% .. ...

Our file Motre référence

1) ZOONOTIC IMPORTS:  Please check the “Deseription of Pathogen(s)” section of your
attached permit, and if the following message (in red print) has been included: * *Pathogen(s}
indicated on this permit also require an accompanying valid CFIA permit for
importation.”, then the material is of a zoonetic nature and a valid permit from the Canadian
Food Inspection Agency (CFIA) is required for this importation in addition to your attached
human pathogens import permit. [f you do not have a valid permit from. the Canadian Food
Inspectin Agency, please contact them directly for assistance at: (6£3) 22]-7??06?3” Awpase

2) INSTRUCTIONS FOR USE OF YOUR PERMIT:
[as pex the Huntan Pathogen(s) Importation Regulations (SOR/94-558))

Prior to shipment of the human pathogen described in the Import Permit the importer must:
) provide a copy of the importation permil to the supplier and notify the supplier that a
copy of the importation permit must be attached to cach shipment;
b) notify the supplier that the outer shipping container in which the human pathogen is
transported must display clearly, on the outside surface of the container, the importation
permit number and the following statement immediately preceeding that number:

o0

“Human Pathogen - Importation Permit Number:/Agent anthropopathogéne — Numéro du permis d'importation:”

If the permit holder who arranges to import a human pathogen that belongs to Risk Group 3 or 4,
does not receive the human pathogen on, or within three (3) days afier, such date of receipt as
may reasonably be expected in the circumstances, he shall forthwith give to the Director, Office
of Laboratory Security a notice that the human pathogen has not been received and provide the
Director with the imporfation permit number.

To tacilitate Customs cleatance, a copy of the iimportation permit should be kept by the
importer and presented to Customs or sent to the importer’s customs broker,

3) Please note that 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 Envivonment Canada and Health Canada. Please contact
the New Substances Information Line at [-800-567-1999 or nsn-infoline(@ec.ge.ca for assistance.

Direct inquiries (0.

Office of Laboratory Security

Public Health Agency Canada

Centre for Emergency Preparedness and Response

100 Colonnade Road, Loc.: 62014 Tel: (613) 957-1779
Otlawa, Ontaric  K1A 0K9 Fax: (613) 941-0596




1., 71 Public Health Agence de santé

S0 LE Agency of Canada

Dear Sir/Madam:

Please find attached, for your convenience and
future use, an application form for a Public
FHealth Agency of Canada permit to import
human pathogens., When filting out this form,
please note the following directives:

- [Fordering from a commercial supplier
(e.g. ATCC), please provide the product name,
catalogue number and any relevant descriptive
information. If the product is coming from
another researcher, please provide background
information (references, etc.}.

- [f your work objectives (Box 10)
include in vivo activities, please describe in full,
including animal specios used.

Wheit completed, please forward the original
application to our office at the following
address:

Office of Laboratory Security
Public Health Agency of Canada
Centre for Emergency Preparedness
and Response

100 Colonnade Road, Loc.: 6201 A
Ottawa, Ontario

KIA 0K9

Tel.: (613) 957-1779
Fax: (613) 941-0596

Upon receipt of your application, a permit will
be issued and faxed back to you (ustally within
5 working days) and the original will follow
through regular mail.

[f you have any questions regarding this matter,

please do not hesitate to contact our office.

Thank you for your collaboration.

£ N onn AW

publique du Canada

Your e Votre réfgrenca

Monsieur, Madame,

Gur fite Netre wéférence

Vous trouverez sous pli, pour utilisation future, un
formulaire de demande de permis de I"Agence de santé
publique du Canada pour |"inportation d”agent(s)
anthropopathogéne(s) . Nous vous prions de tenir compie
des directives suivantes torsque vous complétez le
formulaire :

- i vous commandez d*un fournisseur commercial
(p.ex. 'ATCC), pritre de nous fournir le nom du produit, le
numéro de catalogue et toute 'intormation et/ou description
qui s’y rattache. Si le produit doit vous parvenir d’un autre
chercheur, priére de rous fournir toute Uinformation
pertinente {références, etc.).

- Si Pobjectif de votre travail (Section 10) comprend
des activités in vivo, priére de nous fournir une description
compléte, incluant les espéces d’animaux utilisés.

EIne Fots complété, veuillez nous faire parvenir la copie
originale du formulaire de demande de permis & ['adresse
suivante

Bureau de la sécurité des laboratoires
Agence de santé publique du Canada

Centre de mesures el d’interventions d'urgence
100 chemin Colonnade, Loc.: 6201 A

Ottawa, Ontario

KI1A 0K9

Teél.: (613) 957-1779
Fax: (613) 941-0596

Nous pouvons émettre un permis et vous le faire parvenir
par télécopieur, habituellement dans les cing jours suivaat {a
réception du formulaire de demande. La copie originale du
pertnis vous parviendra ensuite par la poste.

Pour de plus amples renseignements, n'hésitez pas a entrer
en contact avec notre bureau,

Merci de votre collaboralton.
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Kit Contents and Storage

Types of Kits

This manual is supplied with the following products.

Product Catalog no.
293FT Cell Line R700-07
BioModule™ Lentiviral 293 Unit WEGE08-5

The 293FT Cell Line and BioModule™ Lentiviral 293 Unit include the following

Kit Components

components. For detailed contents, see the following pages.

The 293FT Cell Line and BioModule™ Lentiviral 293 Unit are shipped as
described below. Upon receipt, store each item as detailed below.

Component Catalog no. Shipping Storage
R700-07 | WFGE08-5

293FT Cell Line v Dry ice Liquid ritrogen
 Dulbecco’s Modified Eagle Medium v Room Temperature | 2°C to'8°C
(D-MEM)

10 mM MEM Non-Essential Amino N Room Temperature | 2°C to 8°C

Acids Solution (100X)

MEM Sodium Pyrtivate Solution v Room Temperature |2°C to 8°C

(100X)

Phosphate-Buffered Saline, pI17.4 J Room Temperature | 2°Cto 8°C

Opti-MEM® [ Reduced Serum v Room Temperature | 2°C to 8°C

Medium (keep in the dark)
| Geneticin® Selective Antibiotic y Room Temperature | -20°C or 2°C to 8°C

(50 mg/ml)

Trypan Blue Stain \ Room Temperature | Room

Temperature

— [l

Fetal Bovine Serum y Dry ice -5° to -20°C

200 M L-Glutamine (100X) | Dry ice -5° to -20°C

Penicillin-Streptorrycin V Dry ice -5° ta -20°C

Trypsin-EDTA v Dry ice -5° to -20°C

Continued on next page




Kit Contents and Storage, continued

293FT Cell Line The 293FT Cell Line is used for the production of lentiviral stocks. The 293FT
Cell Line is supplied as one vial containing 3 x 10° frozen cells in 1 ml of

Freezing Medium. Upon receipt, store in liguid nitrogen until use.

Handle as potentially bichazardous material under at least Biosafety Level 2
containment. This product contains Dimethyl Sulfoxide (DMSO), a hazardous
material. Review the Material Safety Data Sheet before handling.

BioModula"
Lentiviral 293 Unit

The following reagents are provided with the BioModule™ Lentiviral 293 Unit:

Component Composition Quantity
Dulbecco’s Modified Eagle Medium D-MEM high glucose (1X), Fcontaining 4300 mg/L |2x
D-glucose, and 4 mM L-glutamine, but no sodium | 1000 ml
pyruvate.
10 mM MEM Non-Essential Amino 890 mg /L L-Alanine 100 mi
Acids Solution (100X) 1320 mg /1, L-Asparagine
1330 mg/L L-Aspartic Acid
1470 mg/L L-Glutamic Acid
750 mg/L Glycine
1150 mg/L L-Proline
1050 mg/L L-Serine
MEM Sodium Pyruvate Solution (100X) | 100 mM Sodium Pyruvate Solution (11,004 mg/L) | 100 m!
Phosphate-Buffered Saline, pH 7.4 0.14d g /L KH,PO, o 500 ml
9.00 g/ L NaCl
0.795 g/ L. Na;HPO,
pE 7.4
Opti-MEM® [ Reduced Serum Medium | See below 500 ml
Geneticin® Selective Antiblotic 50 mg/ml active Geneticin® Selective Antibioticin |20 mi
(50 mg/ml) distitled water
Trypan Blue Stain 0.4% Trypan Blue solution in 0.85% NaCl 100 rol
Fetal Bovine Serum Fetal Bovine Serumn, Certified (US) 2 x 100 ml
200 mM L-Glutamine (100X) 200 mM L-Glutamine (29,2 mg/ml) 100 mi
in 0.85% NaCl
Penicillin-Streptomyein 5,000 units/ral penicillin (base) 100 ml
5,000 pg/mib streptomycin (base)
in 0.85% NaCl
100 m!

Trypsin-EDTA

0.5 g/L trypsin (1:250)

0.2 g/LEDTA#4Na

in Hanks' Balanced Salt Solution without CaCl,,
MgCl, » 6H,0, and MgSO; ¢ 7HO

Contains phenol red

Cantinued on next page




Introduction

293FT Cell Line

Use of the Cell

Line

Parental Cell Lines

Antibiotic
Resistance

Overview

This manual is provided with the 293FT Celi Line and BioModule™ Lentiviral 293
Unit. The 293FT Cell Line is a very suitable host for lentiviral production, while
the BioModule™ Lentiviral 293 Unit contains the reagents for optimal growth and
lentiviral production of the 293FT Cell Line. Below the characteristics of the 293FT
Cell Line and Biovodule™ Lentiviral 293 Unit are explained.

The 293FT Cell Line is derived from the 293F Cell Line (see below) and stably
expresses the 5V40 large T antigen from the pCMVSPORT6TAg.neo plasmid,
Expression of the 5V40 large T antigen is controlled by the human cytomegalo-
virus (CMV) promoter and is high-level and constitutive. For more information
about pCMVSPORTETAg.neo, see the Appendix, page 10.

Studies have demonstrated maximal virus production in human 293 cells
expressing 5V40 large T antigen (Naldini f ul,, 1996), making the 293FT Cell Line
a particularly suitable host for generating lentiviral constructs using the
ViraPower™ Lentiviral Expression System available from Invitrogen (Catalog nos.

K4950-00 and K4960-00).

The 293 Cell Line is a permanent line established from primary embryonal human
kidney transformed with sheared human adenovirus type 5 DNA (Graham et al.,
1977; Harrison et al., 1977). The E1A adenovirus gene is expressed in these cells
and participates in transactivation of some viral promoters, allowing these cells to
produce very high levels of protein.

The 293-F Cell Line available from Invitrogen (Catalog no. 11625) is a fast-
growing variant of the 293 cell line, and was originally obtained from Robert
Horlick at Pharmacopeia,

293FT cells stably express the neamycin resistance gene from
pCMVSPORTETAg.neo and should be maintained in medium containing
Geneticin® at the concentration listed below. Expression of the neomycin
resistance gene in 293FT cells is controlled by the SV40 enhancer/promoter.

Continued on next page




Qverview

{ntroduction

Advantages of the
ViraPower"
Promoterless
Lentiviral Gateway®
Expression System

Introduction

The ViraPower™ Promoterless Lentiviral Gateway® Expression System combines
[nvitrogen’s ViraPower™ Lentiviral and MultiSite Gateway® technologies to
facilitate lenliviral-based expression of a gene of interest from any promoter of
choice in dividing or non-dividing mammalian cells. The System includes:

*  The pENTR™5.TOPO® TA Cloning Kit for production of an entry clone
containing your eukaryotic promoter of interest. The pENTR5'-TOPO?® entry
vector is adapted with MultiSite Gateway?® Technology to facilitate transfer of
the promoter sequence into the lentiviral expression plasmid.

+ A promoterless plenti6/R4R2/V5-DEST destination vector into which the
promoter and gene of interest are transferred. This expression plasmid

contains elements that allow packaging of the construct into virions and the
Blasticidin resistance marker for selection of stably transduced cell lines.

+ Components of the ViraPower"™ Lentiviral System {Catalog no. K5910-00 only)
for production of a replication-incompetent lentivirus that transiently or
stably expresses the gene of interest in hoth dividing and non-dividing
mammalian cells,

For more information about the ViraPower'" Lentiviral Technology and the

MultiSite Gateway® Technology, see pages 6-7.

Use of the ViraPower™ Promoterless Lentiviral Gateway® Expression System to
facilitate lentiviral-based expression of the gene of interest provides the following

advantages:
*  Allows production of a lentiviral construct that facilitates expression of a gene
of interest under the control of a promoter of choice,

¢ Generates replication-incompetent lentivirus that effectively transduces both
dividing and ron-dividing mammalian cells, thus broadening the potential
applications beyond those of traditional retroviral systems (Naldini, 1998).

«  Efficiently delivers the gene of interest to mamumalian cells in culture or in vivo
(Dull et al,, 1998).

¢ Provides stable, long-term expression of a target gene beyond that offered by
adenoviral-based systents (Dull et al,, 1998; Natdini ef al., 1996).

¢+ Produces a pseudotyped virus with a broad host range (Yee et al,, 1994),

»  The expression vector in the System is adapted with MultiSite Gateway?
Technelogy for easy, simultaneous, recombination-based cloning of muiltiple
DNA fragments in a defined order and orientation.

*  Includes muitiple features designed to enhance the biosafety of the system.

contived on next page
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Overview, continued

ViraPower™
Lentiviral
Technology

Purpose of this
Manual

The ViraPower™ Lentiviral Technology facilitates highly efficient, in vitro or in vive
delivery of a target gene or RNA to dividing and non-dividing mammalian cells
using a replication-incompetent lentivirus, Based on the lentikat" system
developed by Cell Genesys (Dull ef al., 1998}, the ViraPower"™ Lentiviral
Technology possesses features which enhance its biosafety while allowing high-
level expression in a wider range of cell types than traditional retroviral systems,
The main components of the ViraPower' Lentiviral Expression System include:

*  Aplenti-based expression vector into which the DNA sequence (or
sequences) are cloned. This vector contains elements required to allow
packaging of the expression construct into virions and an antibiotic resistance
rnarker to allow selection of stably transduced cell lines. For moze
information, sce page 5.

*+ The ViraPower™ Packaging Mix, an optimized mixture of the three packaging
plasmids required for production of the lentivirus.

* A 293FT producer cell line to facilitate optimal production of virus.

For more information about the ViraPower™ lentiviral components in this kit, see
page 4. For more information about the biosafety features of the System, see page

8.

This manual provides an overview of the ViraPower™ Promoterless Lentiviral

Gateway® Expression System and provides instructions and guidelines to:

1. Generate entry clones containing the promoter and gene of interest, one in
PENTR™5"-TOPO® and the second in any Gateway® entry vector (guidelines
only provided).

2. Use the pLenti6/R4R2/V5-DEST vector and two entry clones containing the
promoter and gene of interest in a MultiSite Gateway® LR recombination
reaction to generate an expression clone,

3. Cotransfect the pLenti6/R4R2/V5-DEST expression construct and the
ViraPower™ Packaging Mix into the 293FT Cell Line to produce a lentiviral
stock.

4. Ther the tentiviral stock,

5. Transduce the mammalian cell line of choice with the Lenti6/R4R2/V5-DEST
tentiviral construct,

6. Assay for “transient” expression of your recombinant protein or generate a
stably transduced cell line, if desired.

For details and instructions to generate the entry clone containing the premoter of

interest, refer to the pENTR™5-TOPO® TA Cloning Kit manual. Eor instructions to

generate the entry clone containing the gene of interest, refer to the manual for the
entry vector you select. For instructions to culture and maintain the 203FT
producer cell line, refer to the 293FT Cell Line manual. The pENTR"S.TOPO? TA

Cloning® Kit and 293FT Cell Line manuals are supplied with Catalog no. K3910-

09. All manuals are available for downloading from www.invitrogen.com or by

contacting Technical Support (see page 56).

continued on next page
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Overview, continued

Important

»
i f Note

The ViraPower™ Promoterless Lentiviral Expression System is designed to help
you create a lentivirus to deliver and express a gene of interest from a promoter of
choice in mammalian cells. Although the system has been designed to help you
express your recombinant protein of interest in the simplest, most direct fashion,
use of the system is geared towards those users who are familiar with the
principles of retrovirus biology and retroviral vectors. In addition, we highly
recornmend that users possess a working knowledge of.

*  Viral and tissue culture techniques
+  Gateway® Technology and site-specific recombination
For more information about these topics, refer to the following published reviews:

*  Retrovirus biology and the retroviral replication cycle: see Buchschacher and
Wong-Staal (2000) and Luciw (1996).

¢+  Retroviral and lentiviral vectors: see Naldini (1999), Naldini (1998), and Yee
(1999)

* Gateway® Technology and site-specific recombinalion: see Hartley et al. (2000)
and Landy (1989)

The One Shot? Stb13™ Chemically Competent E. coli, LR Clonase™ I Plus inzyme
Mix, and Lipofectamine™ 2000 Reagent included in the ViraPower™ Promoterless
Lentiviral Gateway® Expression System are available separately from Invitrogen
and are each supplied with individual documentation detailing general use of the
procluct. For instructions to use these products specifically with the ViraPower™
Promoterless Lentiviral Gateway® Expression System, follow the recomniended
protocols in this manual,




The ViraPower" Promoterless Lentiviral Gateway®
Expression System

Components of
the ViraPower™
Promoterless
Lentiviral
Gateway®
Expression
System

How Lentivirus
Works

The ViraPower" Promoterless Lentiviral Gateway® fixpression System facilitates
highly efficient, lentiviral-based, in vitro or in vivo expression of a gene of interest
under the control of a promoter of choice in dividing and non-dividing
mammallan cells. The kit includes the following major components:

¢+ The pENTR"5"-TOPO® TA Cloning Kit containing the pENTR"™-TOPQO®
vector for production of an entry clone containing the promoter of interest.
The vector is TOPO®-adapted and MultiSite Gateway®-adapted to allow
TOPO® Cloning of a Tag polymerase-amplified PCR product encoding the
promoter of interest and easy transfer of the promoter sequence into the
plenti6 /R4R2/VS-DEST vector, respectively. For more information about the
MultiSite Gateway® Technology, see page 6. For detailed information about
the pENTR™5-TOPO® vector and instructions to generate an entry clone, refer
te the pENTR™5-TOPO® TA Cloning® Kit manual,
Important: To generate the pLenlti6/R4R2/V5-DEST expression construct, you will
also need to generate an entry clone containing your gene of inferest. n this instance,
you may use any standard Gateway® entry vector except pENTR™S-TGPOY. For more
information, see page 6.

¢ The pLenti6/R4R2/V5-DEST expression vector into which the promoter and
gene of interest will be simultaneously cloned using MultiSite Gateway®
Technology. The vector also contains the elements required for packaging of
the expression construct into virions {e.g. 5 and 3' LTRs, y packaging signal)
and the Blasticidin resistance marker to allow generation of stable cell lines.
For more information aboul the pLenti6 /R4R2/V5-DEST vector, see page 5.

+  The ViraPower™ Packaging Mix that contains an optimized mix of the three
packaging plasmids, pLP1, pLP2, and pLP/VSVG. These plasmids supply the
helper functions as well as structural and replication proteins i trans required
to procuce the lentivirus. For more information about the packaging
plasmids, see the Appendix, pages 50-35.

*  Anoptimized 293FT producer cell line that stably expresses the SV40 large T
antigen under the control of the human CMV promoter and facilitates optinal
production of virus. For more information about the 293FT Cell Line, refer to
the 293FT Celt Line manual,

Alter you have generated the pLenti6/R4R2/V5-DEST expression construct

containing your promoter and gene of interest, you will cotransfect the plasmig

and the ViraPower™ Packaging Mix into 293FT cells to produce a replication-
incompetent lentiviral stock. This lentiviral stock may then be transduced into the
mammalian cell line of interest to express your recombinant protein.

Once the lentivirus enters the target cell, the viral RNA is reverse-transcribed,
actively imported into the nucleus (Lewis & Emerman, 1994; Naldini, 1999), and
stably integrated info the host genome (Buchschacher & Wong-Staal, 2000; Lucisw,
1996). After the lentiviral construct has integrated into the genome, you may assay
for transient expression of your recombinant protein or use antibiotic sefection to
generate a stable cell line for fong-term expression studies,

contimied on next page
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The ViraPower" Promoterless Lentiviral Gateway®
Expression System, continued

VSV Envelope
Glycoprotein

In vivo Gene
Delivery

Features of the
plenti6/R4R2/VS.
DEST Vactor

Most retroviral vectors are limited in their usefulness as gene delivery vehicles by
their restricted tropism and generally low titers. In the ViraPower"™ Promoterless
Lentiviral Gateway® Expression System, this limitation has been overcome by use
of the G glycoprotein gene from Vesicular Stomatitis Virus (VSV-G) as a
pseudotyping envelope, thus allowing production of a high titer lentivirus with a
significantly broadened host cell range (Burns et al., 1993; Emi et al., 1991; Yee et
al., 1994).

The ViraPower"™ Promoterless Lentiviral Expression System is suitable for in vivo
gene delivery applications, Many groups have successfully used lentiviral vectors
to express a target gene in tissues including brain, retina, pancreas, muscle, liver,
and skin (Gallichan et al.,, 1998; Kafri et al., 1997; Miyoshi et al,, 1997; Naldini, 1998;
Pleifer et al., 2001; Pleifer ef al., 2001; Takahashi ef al., 1999). For more information
about target genes that have been successtully expressed in vivo using lentiviral-
based vectors, refer to the references above as well as the following additional
references (Baek et al., 2001; Dull et of., 1998; Lois et al., 2002: Park & Kay, 2001;

Peng et al., 2001),

The pLenti6/R4R2/V5-DEST vector contain the following elements:

+  Rous Sarcoma Virus (RSV) enhancer/ promoter for Tat-independent
production of viral mRNA in the producer cell line (Dull et al., 1998)

+  Modified HIV-1 5" and 3’ Long Terminal Repeats (L'TR) for viral packaging
and reverse transcription of the viral mRINA (Dull ef al., 1998; Luciw, 1996)

Note: The U3 region of the 3' LTR is deleted (A3} ard facilitates self-inactivation of
the 5 LTR after transduction to enhance the biosafety of the vector (Dull ¢f al., 1998)

¢ HIV-1 psi () packaging sequence for viral packaging (Luciw, 1996)

¢+ HIV Rev response element (RRE) for Rev-dependent nuclear export of
unspliced viral MRNA (Kjems et al., 1991; Malim ¢f af., 1989)

+ Two recombination sites, aftR4 and attR2 for recormbinational cloning of the
promoter and gene of interest from two separate entry clones

¢ The ccdB gene located between the affR sites for negative selection

¢ Chloramphenicol resistance gene (Cin®) located between the two a#R sites for
counlerselection

s C-tenminal V5 epitope for detection of the recombinant protein of interest
(Southern ef al, 1991)

»  Blasticidin resistance gene for selection in E. coli and mammalian cells (Jzumi
etal., 1991; Kimura et al., 1994; Takeuchi et al., 1958; Yamaguchi ef al., 1965)

»  Ampicillin reslstance gene for selection in E. coli

s pUC origin for high-copy replication of the plasmid in E. coli




Biosafety Features of the System

Introduction The lentiviral and packaging vectors supplied in the ViraPower" Promoterless
Lentiviral Gateway® Expression System are third-generation vectors based on
lentiviral vectors developed by Dull et al., 1998, This third-gereration HIV-1-
based lentiviral system includes a significant number of safety features designed
to enhance its hiosafety and to minimize its relation to the wild-type, human
HIV-1 virus. These safely features are described below.

\icee

Biosafety The ViraPower™ Promoterless Lentiviral Gateway® Expression System includes
Features of the the following key safety features:

ViraPower *  The pLenti6/R4R2/V3-DEST vector contains a deletion in the 3 LTR (AU3)
Pron.!o_terless that does not affect generation of the viral genome in the producer cell line,
Lentiviral System but results in “self-inactivation” of the lentivirus after transduction of the

target cell (Yee et al,, 1987; Yu et al., 1986; Zufferey et al., 1998). Once
integrated into the transduced target cell, the lentiviral genome is no longer
capable of producing packageable viral genome.

¢ The number of genes from HIV-1 that are used in the system has been
reduced to three (ie. gag, pol, and rev).

* The VSV-G gene from Vesicular Stomatitis Virus is used in place of the HIV-1
envelope (Burns et al,, 1993; Emi et al., 1991; Yee et al., 1994),

*«  Genes encoding the structural and other components required for packaging
the viral genome are separated onto four plasmids (i.e. three packaging
plasmids and pLenti6/R4R2/V5-DEST). All four plasmids have been
engineered not to contain any regions of homology with each other to prevent
undesirable recombination events that could lead to the generation of a
replication-competent virus (Dull et al,, 1998).

¢ Although the three packaging plasmids allow expression in trans of proteins
required to produce viral progeny (e.g. gal, pol, rev, env) in the 203ET
producer cell line, none of them contain LTRs or the ¥ packaging sequence.
This means that none of the HIV-1 structural genes are actualty present in the
packaged viral genome, and thus, are never expressed in the (ransduced
target cell. No new replication-competent virus can be produced.

¢ The lentiviral particles produced in this system are replication-incompetent
and only carry the gene of interest. No other vial species are produced.

+  Expression of the gag and pof genes from pLP1 has been rendered Rev-
dependent by virtue of the HIV-1 RRE in the gag/pol mRNA transeript.
Addition of the RRE prevents gag and pol expression in the absence of Rev
(Dull et al., 1998).

¢+ A constitutive promoter (RSV promoter) has been placed upstream of the 5'
LTR in the pLenti6/R4R2/VS-DEST vector to offset the requirement for Tat in
the efficient production of viral RN A (Dull ef al,, 1998).

confinued on next page




Biosafety Features of the System, continued

Biosafety Level 2

Important

Despite the inclusion of the safety features discussed on the previous page, the
lentivirus producec with this System can still pose some biohazardous risk since
it can transcuce primary human cells. For this reason, we highly reconunend
that you treat lentiviral stocks generated using this System as Biosafety Level
2 (BL-2) organisms and strictly follosv all published BL-2 guidelines with
proper waste deconfamination, Furthermore, exercise exira caution when
creating lentivirus carrying potential harmful or toxic genes (e.g. aclivated
oncogenes).

For more information about the BL-2 guidelines and lentivirus handling, refer to
the document, “Biosafety in Microbiological and Biomedical Laboratories”, 4%
Edition, published by the Centers for Disease Contro) {(CDC). This document
may be downloaded at the foltowing address:

http://www.cdc.gou/od/oh‘s/biosfty/bmbltl/bmbItLtoc.htm

Handle all lentiviruses in compliance with established institutional guidelines.
Since safety requirements for use and handling of lentiviruses may vary at
individual institutions, we recommend consulting the health and safety
guidelines and/or safety officer(s) at your institution prior to use of the
ViraPower™ Promoterless Lentiviral Gateway® Expression System.




