THE UNIVERSITY OF WESTERN ONTARIO
BIOLOGICAL AGENTS REGISTRY FORM
Approved Biohazards Subcommittee: February 18, 2011
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.ca/humanresources/biosafety

PRINCIPAL INVESTIGATOR Ting Y Lee/Lisa M Hoffman

DEPARTMENT UWO/Schulich/Robarts + Lawson Imaging

ADDRESS Rm 1200D RRI

PHONE NUMBER 24131 pager 15131

EMERGENCY PHONE NUMBER(S)

EMAIL tlee@imaging.robarts.ca / Ihoffman@lawsonimaging.ca

Location of experimental work to be carried out: Building(s) __LHRI Room(s) F4-127a
FS-104
B5-251
CO-232

*For work being performed at Institutions affiliated with the University of Western Ontario, the Safety Officer for
the Institution where experiments will take place must sign the form prior to its being sent to the University of
Western Ontario Biosafety Officer (See Section 15.0, Approvals).

FUNDING AGENCY/AGENCIES:
GRANT TITLE(S):

UNDERGRADUATE COURSE CODE (IF APPLICABLE):
List all personnel working under Principal Investigators supervision in this location:

Name UWO E-mail Address Date of Biosafety Training
Jennifer Hadway jhadway@uwo.ca
Lise Desjardins ldesjarS@uwo.ca
Laura Morrison Imorri67@uwo.ca
Timothy Yeung Timothy.yeung@lhsc.ou.ca
Joo Ho Tai jtai@imaging.robarts.ca
Errol Stewart
Astrid Chamson-Reig achamson@lawsonimaging.ca
Kelly Gulpell kgutpell@uwo.ca
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Please explain the biological agents and/or biohazardous substances used and how they will be
stored, used and disposed of. Projects without this description will not be reviewed.

See attached sheets.

Note: multiple projects are in use, so brief description of the agents and how they are used, stored and
disposed of are included on a summary sheet. If required, additional information on the individual research
projects can be provided.
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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 proof-of-principle that MagA-expressing cells (line  engineered by D
Goldhawk) migrate in vitro in a specilied magnetic field.

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

Other (Rabbit): VX2 rabbit papitloma virus — is a rabbit tumor that we maintain in the
rabbit thigh muscle and then every 3 — 6 weeks 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 colorecial adenocarcinoma

metastatic site, ATCC biosalety 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 is disposed of in biohazardous
waste,

(2) PC3 cells - ATCC CRL-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 purposcs.

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

. (4) HT-29 - ATCC it HTB-38 derived from coloreclal 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 is disposed of it biohazardous waste.



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

(6) 2937 -- derived from human kidney (see attached [nVitrogen sheets)
Level 2 containment.

Rodent:

(1) C2C12 cells ~ ATCC # CRL-1722, mouse muscle myoblast, ATCC
biosafety level 1. This line is 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 wasfe.

(2) C6-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-1446, 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.
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1.0 Microorganisms

1.1 Does your work involve the use of biological agents? e YES O NO
(non-pathogenic and pathogenic biological agents including but not limited to bacteria and other microorganisms,
viruses, prions, parasites or pathogens of plant or animal origin)? If no, please proceed to Section 2.0
- Cardiotoxin (see attached sheets)
Do you use microorganisms that require a permit from the CFIA?
If YES, please give the name of the species. _Lentivirus
What is the origin of the microorganism(s)? __Invitrogen
Please describe the risk (if any) of escape and how this will be mitigated: see attached.
Rooms in which lentivirus is used are level 2+ (Hepa-certified BSC, portable autoclave, gloves, lab coats,
bleech, etc.)
Please attach the CFIA permit.
Please describe any CFIA permit conditions:

oYES O NO

1.2 Please complete the table below:

Name of Is it known | Is it known Is it known | Maximum Source/ PHAC or
Biological to be a to be an to be a 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)
O Yes O Yes O Yes 100mL Invitrogen 01 o2
Lentivirus O No O No O No 02+03
O Yes O Yes O Yes Used to e1 O2
E. coli O No O No O No amplify 02+03
DNA. Not to
be used
directly with
cells or
animals.
O Yes O Yes O Yes 01 02
O No O No O No Q2+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 supplier.
2.0 Cell Culture
2.1 Does your work involve the use of cell cultures? (see attached sheets) e YES ONO

If no, please proceed to Section 3.0

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 e Yes O No MDA-MB-435 Not applicable
Rodent e Yes O No Muscle satellite cells 2010-067
(mouse)
Non-human primate OYes eNo
Other (specify) e Yes O No VX2 papilloma virus
Rabbit
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Please indicate the type of established cells that will be grown in culture in: see attached sheets

Cell Type Is this cell type Specific cell line(s)* | Containment Level | Supplier / Source
used in your work? of each cell line of cell line(s)
Human e Yes O No LoVo 1 ATCC
PC-3 1
NCI-H1299 1
HT-29 1
HEK-293 2
HEK 293T/17 2
Rodent e Yes O No C2C12 1 ATCC
Cé6-glioma 1
H9c2(2-1) 1
CRL-1603 1
N1-Si Fudr 1
Non-human primate | O Yes » No
Other (specify) (Yes o No

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

www.atcc.org)

2.3 For above named cell types(s) indicate PHAC or CFIA containment level required ¢ 1 2 O2+ O3
See attached sheets HEK 293

3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source materials? O YES ¢ NO

If no, please proceed to Section 4.0

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

Human Source Source/Supplier 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+ O3

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

?ii?ua;s(();?;snesr\z d) 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 e YES O NO If no, please proceed to Section 5.0
4.2 Will 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 that

Cloning *

results from
transformation or
tranfection

Stbl3 competent
E.coli

Virapower
Lentiviral vector

Fme/mrfp/iK
reporters

Invitrogen

Expression of reporter
genes
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Top 10 pBS (obtained Invitrogen Fmc/mrfp/IK Expression of report
from Feng) reporters genes

* Please attach a Material Data Sheet or equivalent if available.
** Please attach a plasmid map.

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 change
Vector Transduced that results from
Consfruction transduction
Lentivirus Sece 4.2 See 4.2 See 4.2 See 4.2

* Please attach a Material Safety Data Sheet or equivaient.
4.4 Will genetic sequences from the following be involved?

¢+ HIV e YES, please specify see attached sheets O NO
¢ HTLV 1 or 2 or genes from any Level 1 or Level 2 pathogens O YES, specify O NO
¢ SV 40 Large T antigen ¢ YES ONO
+ E1A oncogene e YES (HEK cells) O NO
¢+ Known oncogenes O YES, please specify O NO
¢ Other human or animal pathogen and or their toxins O YES, please specify ONO
4.5 Will virus be replication defective? ¢O YES O NO
4.6 Will virus be infectious to humans or animals? e YES O NO
4.7 Will this be expected to increase the containment level required? O YES e NO

5.0 Human Gene Therapy Trials

5.1 Will human clinical trials be conducted involving a biological agent? O YES s NO
(including but not limited to microorganisms, viruses, prions, parasites or pathogens of piant or animal origin)
If no, please proceed to Section 6.0

5.2 If YES, please specify which biological agent will be used:
Please attach a full description of the biological agent.

5.2 Will the biclogical agent be able to replicate in the host? OYES O NO

5.3 How will the biological agent be administered?

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

5.5 Has human ethics approval been obtained? O YES, number: O NO O PENDING

6.0 Animal Experiments

8.1 Will live animals be used? s YES ONO If no, please proceed to section 7.0
6.2 Name of animal species to be used mice
6.3 AUS protocol # 2010-067

6.4 Will any of the agents listed in section 4.0 be used in live animals e YES, specify: CTX O NO
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6.5 Will the agent(s) be shed by the animal: e YES O NO, please justify:

7.0 Use of Animal species with Zoonotic Hazards

7.1 Will any animals with zoonotic hazards or their organs, tissues, lavages or other bedy fluids including blood

be used (see list below)? O YES O No If no, please proceed to section 8.0

7.2 Will live animals be used? O YES O No

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

¢ Pound source dogs O YES e NO
¢ Pound source cats O YES e NO
¢+ Cattle, sheep orgoats O YES, please specify species oNO
¢ Non-human primates O YES, please specify species ¢ NO
¢+ Wild caught animals O YES, please specify species & colony # e NO
¢+ Birds O YES, please specify species o NO
¢ 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 Biclogical Toxins and Hormones

8.1 Will toxins or hormones of biological origin be used? e YES O NO If no, please proceed to
Section 9.0
8.2 If YES, please name the toxin(s) or hormones(s) cardiotoxin (CTX) (see attached)

Please attach information, such as a Material Safety Data Sheet, for the toxin(s) used.

8.3 What is the LDs, (specify species) of the toxin or hormone__{mice i.v.} 1.5ma/kg

8.4 How much of the toxin or hormone is handled at one time*? 50ul of 10uM stock
8.5 How much of the toxin or hormone is stored*? img
8.6 Will any biological toxins or hormones be used in live animals? e YES, Please provide details: ONO

CTX is well-reported for use to locally damage muscle, aiding in engraftment of transplanted cells.

*For information on biosecurity requirements, please see:
http://iwww.uwo.ca/humanresources/docandform/docs/healthandsafety/biosafety/Biosecurity_Requirements. pdf
9.0 Insects

9.1 Do you use insects? O YES e NO If no, please proceed to Section 10.0

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

9.3 What is the origin of the insect?

9.4 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:

9.6 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? OYES O NO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:

10.0 Plants
10.1 Do you use plants? O YES ¢ NO if no, please proceed to Section 11.0

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

10.3 What is the origin of the plant?

10.4  What is the form of the plant {seed, seedling, plant, tree...}?

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

10.6 Do you do any 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? e YES, please give country of origin__ USA O NO
If no, please proceed to Section 12.0

11.2 Has an Import Permit been obtained from HC for human pathogens? ¢ YES O NO
11.3 Has an import permit been obtained from CFIA for animal or plant pathogens? e YES O NO

11.4 Has the import permit been sent to OHS? e YES, please provide permit # P-13043, A-2007-00178-4
ONO
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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 you use plants? O YES Oﬁ(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 Whatis your intention? 0 Grow and maintain a crop 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 fab and how this will be mitigated:

10.8 s the CFIA permit attached? OYES O NO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:

11.0 Import Requirements

1.1 Will any of the above agents be imported? O/YES, please give country of origin_{AS (3 ONO
If no, please proceed to Section 12.0

11.2 Has an Import Permit been obtained from HC for human pathogens? MES (O NO
11.3 Has an import permit been obtained from CFIA for animal or piant pathogens? Q/{ES ONO

11.4 Has the import permit been sent to OHS? @428, please provide permit # % 139, ONO
LIS (G SR TN B N
12.0 Training Requirements for Personnel Named on Form N AT
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:

+ DBiosafety
+ Laboratory and Environmental/Waste Management Safety

+ WHMIS (Western or equivalent)
¢+ Employee Health and Safety Orientation

As the Principal [nvestigator, | have ensured that al! of the personnel named on the form who will be using any of

the biological aganis- Sectio%‘jo %zelbeen trained.
SIGNATURE __ (] -
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13.0 Containment Levels jf,vf [eﬂ(t’ e 4?"/
YAl /Vé

13.1 For the work described in sections 1.0 10 9.0, pleass indicate the highest

' ¢
..HC or.CFIA Containment Leveltequired. .. ... 01 @2 @gé__g_;%__m £ 24 ; f_/,
g / .

13,2 Has the facility been certifisd by OHS for this level of containment? '
QYES, permit # if on-campys__Bio - L8N --u:,&iQ ~ p}m’ﬂ Vﬂh%ﬁ '/

e e
f%z/z(z%/ﬂ”;)/“’”

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

14.0 Procedures to be Followed

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

14,3 Asthe Principal Investigator, { will ensure that this project witl follow the Weslern Biosafely Guidelines and
Procedures Manual for Containment Leve! 1 & 2 Laboratories {and the Level 3 Facilities Manual for Level
3 projects). 1 will ensure that UWO faculty, staff and students working In my laboratory have an up-to-date

Harard Communication Form, found at http:/fwww.wph uwo.ca/

—

SIGNATURE V,W_/f . / 03 Dale: k@ / J: 20 [ l/
f%’)h (}%\ / ,-,YCW\L'\(:W“) l\\'\\ 2
15.0 Approvals '

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 UWG): //W/
SIGNATURE: A
Date. oW/ ANN. v ¥/ i
y?’ LI} 14 ;7/ (S e -

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

Special Conditions of Approvak:
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Fwd: Re: Biological Agents Registry Form (Lee & Hoffinan)

Subject: Fwd: Re: Biological Agents Registry Form (Lee & Hoffman)
From: Jeff Tucker <Jeff. Tucker@sjhc.london.on.ca>

Date: Thu, 20 Jan 2011 10:39:40 -0500

To: Lisa Hoffman <lhoffman@lawsonimaging.ca>

CC: jstanle2@uwo.ca

Hi Lisa:

This is going to be held up until I understand what is happening with the
lentivirus. You will need my signature on the biochazardous agents form as well.

I have a couple of questions that may assist in understanding this further.

1. Is the lentivirus going to be used anywhere outside of Fd-127a (culture room)?
2. As Savita is the importer of record of this kit, will she be "directing or
conducting work" as per the import permit submitted to both PHAC and CFIA? If so,
then the application will need to be revised to reflect this. If not then there
may be a notification required to the PHAC Director as per the import permit.

3. My last inspection of F4-127A and this work proposed with lentivirus was on
March 23/2009. These reviews are specific for the PI and the research staff listed
on the application and are not transferable. I may need to review this and conduct
a biosafety inspection.

Thanks,

Jeff

AAAAAAAAAAARNANARANANNNAANANN

Jeff Tucker, M.E.Sc., P.Eng., EP, CHSC
Environmental Safety Consultant
Occupational Health and Safety Services
St. Joseph's Health Care London

Tel. (519) 646-6100 ext. 65841 Fax (519) 646-6235
Pager. 10148

AAAARAAANNNAANAAAAAANANNNANAN

The information transmitted is intended only for the person or entity to which it
is addressed and may contain confidential and/or privileged material. Any review,
retransmission, dissemination or other use of, or taking of any action in reliance
upon, this information by persons or entities other than the intended recipient is
prohibited. If you received this in error, please contact the sender and delete
the material from any computer.

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

Date: Thu, 20 Jan 2011 10:02:00 -0500

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

Hi Jeff
You're right - it hasn't been signed by you! Sorry 1 missed this.
Please see attached.

Ve 172002001 5:44 PM



Re: Biological Agents Registry Form (Lee & Hoflinan)

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 nail
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 (guestion 6.4) , is it cardiotoxin that is used in AUS protocol
2010-067?

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

lofl 17192011 5:46 PM
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Tumor Staga: grage 1
Disease: adenocarcinoma
Darived from matastatic site: oone

PermitsiForms in addiicn to the MTA mantioned aboue otar ATCS and/or r2quizatary
parmits may be required for the transfer of this ATCC malenal
Anyona  purhasing ATCC materal 15 uiimataly  responsiole  for
avlaining the parnuts Plzase gick hera for infermation regarding tha
spacidic requiremants for shipmaat to your location

Applications. transfection hast {Muctesfestion tachnolaqy from Lonza
Roche FUuQEMER Transfoction Razgents;

Tumorigenic: Yas
Antigen Expression: HLA AY AG
DNA Profile {STR): Amelogenin £

CSFIPO N
DI13S317 1t
0158539 1
055313 13
073323 8.1
THO! 67
TPOX 339
YA T

Cytogenetic Analysis: The line is neartriploid with a medal sumber of 32 chromosomas
Thera ara nearly 20 marker chromosomas commonly found in 2ach
=gl and normal M2 N3 N4, NS M12 and MI5 ar2 pol founs Me

normal Y ciremasomes could be detected by Q-band anaiysis

Age: 32 y=ors adult

Gandar. male

Ethnicity: Caucanan

Commeants: The PC-3 was wutiated from a bone matastasis of 2 grage IV prostatc

canoma from a 42-y2at-cld male Caucasian {22363]

adanaca
The cells aedhbit low acid phosohatase and testostarone-3-aipha
raductase activilies

Praopagation; ATCC complete growth madium: The bass medium for this 20 fn
i3 ATCCformulated F-12K Medium Catalog Mo 30-2004 To maka th
somplete growth mediim  a the following componeiis io the has
medivim fetal bovina serum to 2 final cong ton of 13°5
Atmosphare: ar 953 cargon divade (02 3%

Tamperature: 37 00

'

<
2
3

Subsulturing: Protosol:

1 Ramava and giscard cuiture madium

2 Brafly rasa the call layar wid
E0TA solution o remove all tracas of serum thal o
trynsm inlidster

3 Add 2¢

of Tryosin-EDT
an mveitad o«
dispersad (usually within 5t 153 m
Nata To avsat ping Jdo not ag
e flask whil2 waiing for the g

t 13 detacihh may b2 plac

3 sotuten to flasik aad

ge unul cail layar 15

opRserye

ara  dif
disparsal
4 Add G0 0 396

~alte mw Aanke AAatas

and asgerae

ai compliete growutn

hitp://www.atce.org/ATCCAdvancedCatalogScarch/ProductDetails/tabid/452/Default.aspx — 1/18/2011
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Dasignations:

Dapositors

Shippad
Modium & S2eum
Growth Propertias

Organism:

Morphology

Sourcea:

Gallular Products

Parmits/Forms

Rastrictions.

Applications

DMNA Profile {STR)

Agn:
Gandar
Ethmcity-

Commants.

pagation.

¥

Subgulturing:

NCI-H 1299

ar

adharzant

NG 330N chuma

Qrgain:
Disease: carcinona non-smal
Darived from metastatic site: ynan noda

zail lung cancer

wamedin B

1 additon (o the MTA menncead aogvz other A 30

wrad for the transfer of this ATCC matenal
purchasing ATSC  material 13 uitimately  responsitla for
ng the parn for informaticn reqarding the
spasific requiraments fo! shvomant to your lesation

may b2

The ling 13 avaiatia with the folloasng rastnctiens 1 This zell ine was
depositad al the ATCC by D A Gazdar and Cr J Minna and s

pravidad for rasearsn purposas oniy. Meither the o2l hing nor pradusts
darmed from it may ve sold or usad for commarciat purseses. Nor can
the cails ba distrbutad to third parties for purposes of sate of

produsing for sale 3 r products The cells are providad as
sarsce Lo Lna rasearsh community They ara provigad without warranty
af marshaptabiity 2r fitness for a padicular purpose of any otner
watcanty  exprassad o mpied 2 Apy pioposed commercial usa of
the thesa ealis or ther ormducts must first ba neqgotiated with lhe
Unwearsity of Taxas Soutowestarn Medical Center at Dallas. 5323
Harry Hines Bivd Taxas 75235 Tsiephenre {214 §99-3038
EAX {214 383-7233

'
323

Amalogenin X
CSFIPC 12
D135317 12
D163539 12

3

TFOX 3
[PUATA R R

43 y=ars aduit

mate

daiation of the 933 proten and
Thay repoartad to b2 acle 0 synthe

fs 3 (MME; at 31 omolmg oratzin. but nat tivz
o (GRS,

a

ATCC complete growth madium: Basa maedium for tius cail hine
s ATOC ermutatat REMLISHD Medum Cataleg Moo d2-2000 To
maxe the comglets growth medum add e folowing components o
the base medium fetal sevina serum 1o a final concentraton of 1977
Tamparatura: 372 C

Atmosphara: ar 33 sarbor toxnd2

Protocol

flask  and

layer is

ng or
5 tivat

iala

Page 2 of 3

Related Links

Sugpart

Raiated Call Cullure Products

Login Required
»

hitn://wwawv.atee.org/ATCC AdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx - 1/18/2011
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Dasignations

Related Links

Dapositors

Shippad
A

dium & Sarum

Growth Proparlies adnarant
Organism: 50275 i
Morphology
Raiated Cg1 Cultur2 Prod
Login Required
Source. Qrgan: «

»

Disease: coloracta adenocardinegma

cratory compaonent of ig4 care yanic antigen
anstormirg grawth factor beta mndmg protem; mucin

Callular Products:

Produst informaton

ParmitsiForms o additon lo the N manticnad atove othar ATCEL andior raguizloty
wirzd for the transfer of this ATCO matenal
ATCE matedal s uwlbimataly  c3sgansibie  for
Plaase gheok hersa for informatien reqgarding the
Rastrictions The aells are Jhistivi @s3ach purgesss anly  The Memer!
sigan-reftaring  Cancar releases the g sunect Yo th:‘
owing 1 The calls ar ther praducts st not be disinbulsd to
4 parties G @l interasts arz the exclusive property of
Memonal Sloan-sattering Cancer Center 2) Any proposed commerna
use of thase cells must !:-.'. b2 negotated wth The Divecter Office of
Industaal Aifaus Mam 1-Kettarng Cancer Center 1275 York
Avenua New York phene (2121 339-5131. FAX {212 T17
3439
Isolation Isolation date: 1984
Applications transfection hast (My action technology from Lanza
Rocha FuGENED Transiection Raagsnls;
Reaceptors numan adrengcgic alphalA [23560]
urokinase receptor (u-PAR)
yitamin O (moderate gxprassign:
Lok otor [u-PAR) witammn D imoderate axprassion
Tumorigenic Yas
Oncogane. myc + oras ¥ b v fos bosis 4 L1234
Antigen Expression: Biood Type A Rh+ A1 A3
ONA Profila (STR): ameisgermn X

CSF1P0. 11 12
C135317

al pumpar = 7

Cytoganatic Anaiysis:

the

Chiamosomeas

sopy per chromgsome
Wit 3 daigted it arm
5 g M9 J;" 03 "

ramosame 13 5

27ty Monass Mo ¥

Tha stamline <hiromaos
panant ascurang -.1?

"31».)
> and

Isnanzymes

hitp://www.atce.org/ATCCAdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx - 1/18/2011
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Designalions 2973 [HEK-293 Related Links
Dapositers: L Graham

=

Shippad:

Mediom & Sarnin

Growth Propertias aditersnt
Qriganisny: Hame saviens human
Morphology: amthatial

il

alated el Guiture Products

010

Login Required

Sotrce Organ: embiyolic «adna
Cell Type: transformead with adenovirus § ONA

v

PormilsiForms In additcn to the MITA mantionad above other ATCG and.or r2gulatary
germits may be requrad for tha lranster of this ATCC matenal Brodust Inferm

Anyong  purchasing ATOC matenal is  ultimately raspensible  for
ootaning the parmits Please glick_here for nformation ragarding the
aments far siipment to your ncatien

specific rag

Rastrictions: Thase ceils are distibutad for research ourposes only 233 calls thaw
products or their darvatives may not ba distnbutad to third parties

Applications: efficacy testing {32537]
transfaction host (Muglgofaction techuology fiom Lonza
Roche FUGEME®D Transfaction Rezag2ats)

diruscide testing {92579

Recoptors: vitronechn axpressad
Tumarigenic: YES
DMA Profile {STR). Amslogenin X

CSFiPO 11,12
D13S317 12,14
D183539 913
053313 8.9
078320 1112
THO1. 733
TPOX 11
vWNA 15 19

Cytogenetic Analysis This 15 @ nypolaploid buman ceii kng  The medal ¢hromosome nunbes
was 84 occurning n 30°% of celis The rate of cells with higher
plowdias was 42 4 The deqii{1 15; (qd42 913 den 193 1%
1q12:413) der 12,1312y (q22.p13) and four other marker
citomosomas  warz common 1o most cells  Fva othar markers
geeurred 1 soma cails only. The marker der(l) and M2 (or Xq¢; wore
siten pawred Therz waie four Sopies of MiT and N22 Nouzsably
addition 0 thiae comes of X ciromosomes, thece were pawrad g+
and 3 singhe Xp+ in most <2ils

Age fatus

Commants. Apthough  an  earhier raport suqggaestad that the  ceils comained
Adenovirus 5 OMA fram Loth the right and left ends of the viral
ganoma {RF3I2784] s new ciear that only left and sequencas are
prasant {39763]
Tha lina 15 exceilen! for ul
The cells exprass an unusual ¢l surface raceplor for witionecln
somposad of the integin bata-1 subumit and the wiraneclin recaplor
aipha-v suybunit [23406]
Tha AdS insart was clonad and sequanced and it was detarmuned that

ting human adenovirysas

a colingar seqment from nts 1 to 4344 13 mtagrated wito chromaosane
19 £19q13 2) {39763

Prapagation: ATCC complate growth medinm: Tha tas2 madium for s | ine
s ATCC-formulated Eagle’s Mimmum Essantal Medium, Ca No
39.2003 To make e complale gre madium  add the following
compensnts 1o the basz medwm  f2t3ai bowing serum o 3 final

zongantranon of 10
Atmosphere: air 95% carsan towde (GO 5%

to the sub

1gin of tme  thers

I d2iachad The ceils Wil

racaned the

viae 3 dacad Af gasarst daue o anktiea a1 2

hitp://www.atec.org/ATCCAdvancedCatalogSearch/ ProductDetails/tabid/452/Default.aspx... 1/18/2011
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Deasignations

Dapositors:

Shipped

Medium & Sarum

Growth Proparties

Organisn:

Marphology:

Sourca:

Pormits/Forms:

Rastrictions:

Antigen Expression:

DNA Profile (STR):

Age:

Commeants:

Propagation.

Subculturing:

NTC K ceL— V68

293T/17 (HEK 2931/17]

Iackefalia: Liney

arnarent

Home sagiens thumar

amithahal

Organ: kidney

In addition to the MTA mentoned above ether ATCC and.gr requiatory
permits may be reguired for the transfer of this ATCC materal
Anyone purshasing ATCC matenal s ulimately responsible  for
gblaming tha cermits Pleass for mformation ragarding the
specific raquiremants for shipment lo your 'scation

[na fine 15 avalable with the following restriction 1 The cell line was
deposited at the ATCC by Rockefellar University and is provided for
rasearcih purposas only Neithar the cell ine ror the products denved
from it may ba seld or used fer commercial purposes MNor can the
calls ba distribpwted to thued parties for purposes of sale. or producing
ler sale cells or thair praducts The cells are prowvidad as a service to
thae research community  They are providad without warranty of
mearchantability or finess for a particular purpose «r any other
wareanty  2xgrzssed of wnphed 2 Any proposad commercial use of
Whe cells, or thew products must fiest be aegotiated wiln Csfl Ganesys.
530 Forbes Boulevard South San Francisco. Ca 94080 Altn Robart
H Tidwall Semor Vice Prasident Corparate Davelapmant

SY40 T antgen {45403

Amelogenin X
CSFIPQ 11 12
0138317 12, 14
0158539 9 13
D53513 8, 9
nrssae 11
THOL 7 93
TPOX 1!

yNA 1513 19

fatus

The 293T/17 cell ine 15 a danvative of the 2937 [29315415000e0) cell
ling 2937 is a inughiy transfzctable derivative of the 293 cell line into
wihich the temperature sansitve gene for S0 T-antigen was nsedled
2917 cells were cloned and the clonas tastad with the pBND and
pZAD wyeclers o oblain a bne capable of producing high titers of
Infectious ratrovirus 293T°'7  These cells conslilulively express the
sivan vieus 40 (SV40) jarge T antigen amd clone 17 was selected
specifizally for its high transfectanility 2037017 calls ware coliansiactad
with the pGRIPeny- and the pCRIPgag-2 veatars to cbtam the ANJOU
83 (see ATCC RL-11269: cell lne ANJOU 65 cells ware
cotransfactad with the pCRIPgag-2 and pGPT2E vactors to oblain the
BOSC 23 (sea ATCC CRL-112TD) acotropic  envelope-exprassion
packaging cell jine ANJOU 65 calls wer2 aiso ootransfeclad with the
PCRIPAMgag wector along  with a  plasmad  2xpressiag  the gpt
rasistance  gene to obtain the Bing (sea ATCSC CRL-11554)
amphotrogie enyeicge-axdrassion packaging ceil line

ATCG complate growth medium: The base medium for s call tne
13 ATCCformuiated Qulbscco’s Modified Eagle’s Medwum Calateg No
30-2002 To maka the complete growth medium  add the ilowing
componants to the pas2 madium  f2tal bovine saem o a final
concentration af 123

Temperatura: 3°
Atmosphere: 11

4o caroon iovide (CO2). 57

Protocol:
!, Ramove and i r2 medium
2 Brefly rinse the oail with 0.25% (we) Trgpsm- 3

4
EQTA ssiuton to all waces of serum that comtamns
trypsit innoitar

}OAdd 20 to 30 av of Tiyosin-EDTA solut

Hask  and

sbsame salls undas an invartad aucroscape un fagar os
asually withy 3 to 15 minules
Mara Ta aunin clnmnmn da Aab anitata tha calls b Rithine o

Related Links

Page 2 of 3

Login Required

yrmation Snaet

hitp://www.atce.org/ATCC AdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx...  1/18/2011



Cell Biology
ATCC® Number:;
Designations:

Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:

Organism:

Morphology:

Source:

Permits/Forms:

Applications:

Comments:

Propagation:

CRL-1772vm  Order this Item Price:

G2¢12

[

frozen

See Propagation
adherent

Mus musculus (mouse)
myoblast

i |
010,
Tissue: muscle

Strain: C3H

Cell Type: myablast;

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 Lonza
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 basc 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
NCBI Entrez
Search

Cell Micrograph

Make a Deposit
Frequently Asked
Questions
Material Transfer
Agreement
Technical Support
Related Cell
Culture Products
Login
Required »
Product
[nformation Sheet

BioProducts

Cell, ‘
microbial and
molecular

genomics
products for
the life

s Scicnces
BioServices

Bio-materials
managenment;
basic
repository to
complex
partnership-

o level services
BioStandards

Biological
Reference

Material and
Consensus
Standards for
the life
science

o conununity
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ATCC: Catalog Search

Designations Cé
epositors At
Shipped frazsy

Medium & Sarum
Growth Propartias

Qrganism:

Morphology:

Sourca: Qrgan:
Diseas

Call Type: ghal

Celtular Products

Parmits/Forms n

obtaining the parmits Plaase
spasthc requiramants far saipment to yaur iecat

G4 oprotaan,
52 12 gl

ATTe ¥ oL W

oram
2l glioma

et

nantenad asave othar ATCC andlar ragulatodny

\ay be raqwrad for tha transfer of this ATCC
gursasing ATSC matapsal s witimately  responsibla
< for informanan regarding the

Applications: transfed 5t (MNuctesfaciion tachnoleqy fram i9nza
Zacha FUGENED Transfaction Raaganls)

Receptors glucosoricow

Virus Resistanca poliswirus 3

Gytogenatic Analysis: Stemii

ne aumnar s diploid  Karjolype s stabte witivn tha siembne

aumbar and 13 that of a nermal male
Three ools with broaks one with a secondary constiction, one wilh a

duzantr

¢ ona wih  a r2arangament and  four enth larminar of

sgntromera associahions

GComments: The gi

at el stran, 6, was cleped frem a rat ghal tumer mducad by

M-mitrosomethylurea by Benda at al after a saries of alternate culture

and an

imal passages [PubMad 4373531] 5-100 production ncraases

ten fold as cells grow friom low density to cenfluency

Propagation: ATCC
5 AT
compta
madiun
sarum

Atmosphere: 2 95%,

complate growth medium: The pass madum for nis cell ne
Coformulated F-125 Medwm Catalog Mo 33-2004 To make e
ta growth medium add the followng componants to the base
1 fetai bowine ssrem 0 a fnal concenltation of 2 5% horse
to a final cencantration of 157

sarhen dioxida (202 3%

Tomperatura: 3730
Subaulturing Protocal:
t Remows and discard sulture mediun
2 | tayer aothy 0357 owivr Trypsin - 033 mM

solution ta ramova ail fraces of saum #hich contans

trypsin inmibic!

3 Adg 20 fo 39 mioof Tryesin-EDTA soiution fo fasy and
5 oundar an uyened micros i3
¢ within 3 to 15 munules
Note To awcd clumping 90 not agitate the 5 by hidting o
shaking the flask winte wating for the sells L GCails that
arg  4diflcuit nomay b at
dispeciar
i 4Add 30 10 3 ramsiata Jrowth madium 2nd asprate
sells by gantly
5 add appragriak ts of on 16 culttv'a
1253213
3 Incubate cu
Subcultivation Ratio: & sul ate of 12 i ! 3
racommendad
Madium Renawal: 2 fo 3 rmes por wesd
Presarvation Fraoza madium: cul
Starage tamparcature:
Relatad Products supptemants o "
1014 w3 Cawe

hitn://www.atee.ore/ATCC AdvancedCatalogSearch/ProductDetails/tabid/4 52/Default.aspx
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Dasignations H9c2¢2-1}
Dapositors A Lars
faly Lo
S & s

Shipped
Maditim & Sarum

Growth Propartias

Organisn i
Muorphology Tyaniag
Sourca: Strain: 80'%
Organ: n=zac
Tissue: myyacartuy
Cellular Praducts nyakinasse T Myos

mantion

Parmits/Forms

of this ATCS

ralc
ullirmaltaly  raspoansicle

i fgqarchng the

inforir

tion

Applications ansfecton host (2

Raceptors: acatjichsing exp

Age:

4 :

i

Commeants 2 orgInal ¢

: fal haart ussue by 8 ¥

exhibits many of the propaities of skalatal muscle

Myoblastic cails n this hine will fuse to ferm mull
and raspond to acetyichotine stmulanon

Fusien woccurs faster if lhe ssrum

raduced o ena peresn

[E} ] f
and 8 Brandt ard

Propagation: ATCC complate growth medium: The pass I line
15 ATCS-formulates Dulk ‘s Medified Eagle’'s Madwm Catalog Mo

3-2002 To make lhe mpiatle growth medwm

companerts 1o the kase madium  fetal bouvine

concentratien of 107%

Atmosphera: air 93% sarbon disside 154

Temperature: 370 0

s meadium for this ¢
|

me dapiatea capuly o

Subeulturing. Protocol: Tha myobtas populaton Wil bec
the cullures are allowead 0 become confuen!
Ta prevent 15 cultures shauld be 3

they become < uant ana the o should Be rsslonad

[+]
pariodically with salaction for myablastic <2ils

toss of myobla
-y

I Remaove and dise

1 cultuere mersum
aell layer with Q23

to removz all tra

o
é

Trypsin- |
TRT 0 Tatlots]

o 36 mt of _r-f_r),',p.
unda: an pyarie:d
3 15 minutes

agitate ne
g for tha ceflis o ¢

ohac at 3778w lactitae

Y within

shaking the fla
arz  hificult 1o

16 Jrawthy medium ang
R

w3l Apnroor

Subeultivation Ratie:  *
rasammeniad

Medium Renewal Svany

Prasarvation: Fraeza medivm: Comaels g
¢y DMSG
Storage temparatura:

Ratatad Products

O afasansas [Tei- 0 PRI = o R

Page 2 0f 3

Related Links

v Shest
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Product Description

o

Cell Biology

ATCC® Mumber:

Desiguations:
Depositors:
Biosafely Level:
Shipped:

Medium & Serum:

Growth
Properies:

Orgaanism:
fMorphology:

Source:

Permits/Forms:

Gender;

Comments:

Propagation:

Subculturing:

siore Fubimdlahy o Dedkay your oy
M

ad to raad and accent 2 twras and conditens of ATOC Matenal Transter Agrosimen or @ goitain (dues

fapan. Rorex Mao

cattaoym [ Orderthis frem ]
N1-S1 Fudr

JE Becker

suspansion

Rattus norvegicus (ra

Qrgan: fiver
Straln: Sprague-Dawley
Disease: hepatoma; Novikoff hepatoma

In addition lo the MTA mentioned sbove, other ATCC andior. regulatory
permits rmay be required for the transfer of this ATCC material, Anyone
purchasing ATCC meterial is ultimately responsible for oblaining the
perits.  Please  click  here for  information regarding  the specific
requirements for shipmenl o your location.

male

The cells are resistant to S-fluoro-2'-deoxyuridine {FUGR) at 0.05 miM and
to S-flucrouracil,
This fine is derivative of N1-51 {ATCC CRL-15604).

ATCG complete growth medium: The base medhum for this cell fine is
ATCC-formulated Dulbecco's Modified Eagle's Medium, Calalog MNo. 36-
2002. Ta make the complele growih medum, add the following
companents 1o the basa maedium:

¢ 10% fetal bavine serum
e 0.05 mM FUIR
e 0.1% plurenic F68

Page 1 of 2

AYMTA <i

sod By e depasiling

et contact 4 Ipcel distrioutor e

Print this, Pag

Price: $420.00

Related Links

4
HNCBI Entrez Search

Make a Deposit

Frequently Asked Questions
Material Transfer Agreemant
Fechnical Suppodt

Related Celt Culturg Products

hit:/Awwaw.atee.org/ ATCCAdvancedCatalogSearch/ProductDetails/tabid/4 52/Default.aspx... 3/29/2011



ATCC: Catalog Search Page 2 of 2

Medium Renswal: Twice per week

Cultures can be maintained by addition or replacement of frash medium.
Start cullures at 4 X 10 expd viable celis/nt and subcuiture at 1 X 10 expb
cefsiml (about 3 daysy. Cells can ke grown in Florence flasks on a rotary
shaker at 180 fo 180 RPM

1084; Polter VR, Morse PA Jr.. Pyrimidine mefabelism in lissue cifture
CEEIETdERVEd fianY et Rigpatomias [ Suspension cell clitures daerived from
the Novikeff hepatoma. Cancer Ros. 250 499-508, 1865, PubMed
14297488

25107 Cory JG, et al Evidence for role of purine nucleoside
nhosphorylase in sensilivity of Movikoll hepatoma celis lo S-fivoraurach
Adv. Enzyme Regul. 15 153-188, 1976, PubMed. 197803

Referenges:

Raturn_to Top

MNolices and Diechhincers

Trhay A nol slendad for usy i henans

ATOG prindueds oo inleaded for inborslony moenih puiposes oy, wnlass aewd oin

afid up o daty nifa:
[IAEELY AT Joes

o4 1o charge withou! nolice A diseous
arry an addibondl fuboralery f2a. Fazs for par

Back o my S2arch
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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 profiferation of the SCs initially transplanted. We do
not expect pain 1o 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.



- Qriginal Message «----

From: "Jennifer Stantey" <jstanle2@uwo.ca>

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

Ce: "Lisa Hoffman" <lhoffman@lawsonimaging.ca>

Sent: Monday, September 14, 2002 5:05 PM

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

Hi Jen

Can you tell me

1. LD50 for the toxin (and species) Mice 1.5mg/kg iv

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

Thanks 4

Jennifer

. l /f) ' VY\»‘(_')).
Sy X |
‘{ (‘)) \ \ 20D



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 qualifications and
training to do the work without supervision.

(3) Visitors must be accompanied.

(4) The supervisor must keep a cuirent inventory and a list of the iocation(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 [ost, stolen, or othetwise 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 govlindex. 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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P-13043

Permis d'Importation d’agent(s) anthropopathogéna(s)

Permit to import human pathogon(s)
Under the outharity of Iho Human Palhogens Imporiation Sous lo régima du Réglemeny sur iimparlation des Agunis erthropapalhogénes
Regulalions
Telephone no. No. 62
18léphone

S re——

Facsimile-Télecopieur

Importer-Name, addiess and postal code - importatour-Nom, adresse elcocs postal

Lawson Health Research Institute
268 Grosvenor Street
London, ON  NBA 4V2

Bupptiar-Name and address - Fournlsseur-Nom el adresse

(519) 646-6100

(519) 646-6110
ext. 65738

Attn.: Dr. Savita Dhanvantari

Mame(s) of Parl(s) of Enlry- To Clear Customs at Porl(s)of enlry
Nom(s) de(s) polat(s) d'entre - Dédouanament aufx) polnlfs) d'enlrée

Invitrogen Corporation Inc. Various porls

1600 Faraday Ave., Carlsbad, CA 92008, USA

Deseription of Pathogen{s)-For the importation of- Descriptlon de{s) agent(s) aniropopathogdne(s)-Pour l'imporation do

VL

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

an the following terms and conditions 35 marked:-Selon los conditions Indiquées:

Les Iravaux atequels la matidze imporiéo eslt daslindo dolven! sa liriter & dos ¢ludes o

o

Q.

Work iwolving any of Ihe imporled mateial shall botimiled to in vifro labetalory sludies

Dona stic animats, including poullry, callle, sheep, swina and horses, shal nol be directly or
ediveclly wapased to infection by any of Iha imporled malerial.

Ml saimals exposed ta infection by any of (ho Impadtad matenal shall be o exposed and held
only in isalsled insect-and radant-prood facilitios.

All equipmenl, agimal pens, cages, bedding, wasle and ciher aticles uniet tha Importer's
control, that come in drect of indireet contac{ with any of Ihe mporled material, shall ba
stealized by autoclaving or Inclnerated

packaging materlals, containers and all unused portions of the imporled material shall bo
starlizad by avloclaving or incinerated.

No work on \ha imporled material shall bo done, oxcapl work condutied o dirgcled by tha
Impades in the facililies dascsed in Ihe appcalion for Ihis permil, NO HUMAN PATHOGEN
GELONGING TO RISK GROUP 3 OR 4 MAY DE REMOVED TO ANOTHER LOCATION, OR
I RANSFERRED INTO THE POSSESSION OF A PERSOH OTHER THAR THE 'MPORTER,
WATHOUT THE PERMISSION OF THE DIREGTOR

On completion of tha imporler 8 wrork invalving tha inperted human pathogen, tha pathogen
and ail its derivalives shall bo desiroyed.

Primary isolation, idenlificalion andius man.pulation may ba dong in level 2 conlelrment
{ahiysical requiremerts) using coalalament level 3 cperplionnl requicements. Hoculluring of
Risk Group 3 palhogens shall be dene.

MO IMPORTGD MATERIAL MAY BE REMOVED TO ANOTHER LOCATION, OR
TRANSFERRED INTO THE POSSESSION OF A PERSON QTHER THAN THE WPORTER,
VITHOUT THE PERMISSION OF T11E DIREGTOR

10, Tha Qiroctor mwust approvo all new work with ha importad maledal involving mnsiruction of

recombinants thal requires an intrease of conlainnent from faval 2.

EL B E

L

labaraleira in W,

Les animaux comestiquas, y compris 1as vulalles, boyins, 0ving, porchs eldigvaux, a9
doivent pas étre exposds, dieclement ou indvedement, & linfecticn par la malire

mporléo,

103 aniinaux exposéds 4 lirdection par la melidro impride dolvant y 40 exposés et dlre
gardds uniqueman! dans des installations isoléos a I'abr Jes inseclas e} des10ngevrs

L'équipement, les enclas pour anmaux, les cages, les Jliéros, tes déchels elfou aulre
artel sous larespansabilié da limportateur qui viernent en conladt direcl avindirect
avee la malldre impeutéo dotven! &iro stérilisds par suloclavage ou incintrds,

La maldriel d'emballage, les réciplents el fuulo partio inuliliséo de Ja malitro inponde
deivent ¢lig s\érlisds par auteclavago ou incinérés.

La matiérg impartéa no peut servir quaux lavaus effecluds ou dirlgds par NimperlateLe
dans les Wslallalions décritas dana la demanda do parmis. AUCUNE AGENT
ANTHROPOPATHOGENE DU GROUPE DE RISQUE 3 OU 4 NE PEUT£TRE
TRANSPORTE, SANS LA PERMISSION DU DIRECTEUR, VERS UNAUTRE LIEU OU
ETRE MIS EN LA POSSESSION O'UNE AUTRE PERSONNE QUE LIMPORTATEUR

Autenma des Kavaude Iimporialewr auequels a servi l'ogonl andrepepathoging
mporté, covi<i ¢llous ses dérivés dolvenl dlre détuits

On gout accomplirllisatation, Nidertification peimalre, eVou la manipulston sunieav de
eonfinamant 2 (¢rigencas physiquas) en Llifisant les exigencas opbrationnelios de
niveau de corficeaenl 3. Aucune cultue d'agend anlhropopalhogne vu Groupe d2
risquo 3 no szra enliepnise,

AUCUNE MATIERE IMPORTLE NE PEUT £TRE TRANSPORTCE, SANSLA
PERMISSION DU DIRECTEUR, VERS UM AUTRE LIEU OU £TRE MISE ENLA
POSSESSION D'UNE AUTRE PERSONNE QUE L'IMPORTATEUR

Tof.xs nouvaas iavaux de maniputalion géndlique [recombind) avec ja maliéro imporite
gu demanders qua ta nivaau 2 de confinement sol avgmentd nxigera I'approboticn du
irccteur

1. This pennit Is valld only for:
La présent permis n'est valldo que pour:

L]

b) impontalians al intervals ol
les importallons elfectuées a Inteivalies de

Sep t,embef\R'f,/gﬂﬂﬁ__\

a) a single entry into Canada or
une sevle enlréo au Canada ou

during the period baginning on
au cours de la période commangant fe

and onding on
el se lenpinant ln

September 30, 2007

Authorizatlon-Signature of Director
Autorisallton-Signalure du Disacleur

7

Paul J. Payelte,

Seplember 27. 2006

Date

Note:

Transparting and olhervise deating wilh imparted material are subjectio
fedara), provincial and municipal laws (if any), lo he axlen] hat, thosa lavis

Romarquo:

Les opdrations retatives 3 Ja matidre impartée, y compds a transport,
sont assujelties avx lois fedérales, provinciales el aux réglemonls
munlcipaux applicables.

apply [n respect of hal material.

Canadi
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| Permit No/N® de permis: |

Canadian Foed Inspection Agency Ageace canadience draspranan des aliments
I * Geveernent of Cinada Goyvernement du Canada A-2007-00178-4
. ORIGINAL |
200101412 ]
i year/molday
| annéeimoishjout o
IMPORT PERMIT PERMIS D'IMPORTATION -
lJagc 1 olide s o
THIS PERMIT IS ISSUED PRRSUANT TO/CE PE_RM!S EST DﬁL[VRi’i CONFORMEMENT A. L
THE HEALTH OF ANIMALS ACT AND REGULATIONS/LOI ET REGLEMENT SUR LA SANTE DES ANIMAUX I
imparterdmportateul Exporter/Exportatear
“AWSON RESEARCH INSTITUTE NVITROGEN CORPORATION INC.
]
i
168 GROSYENOR STREET, ROOM Hd17 1600 FARADAY AVENUL
LONDON, ONTARIO CARLSBAD CALIFORNIA
NOALY2 UNITED STATES
440190
Contact: Dr. Savita Dhanvantari Applicant Name: DR, SAVITA Contact: Mike Galleno
DHANVANTARI
Phane: (519) 646-6160 gxt. 65738 Fax: {313) 646-6110 Phone; (760) 6037219 Pax: (760) 6026512
Q ugrsatine/Deatingtion/Juarantaing ¥roducer/Producieur
Valld/Valide  from/du 2007/01/12 lo/au 2008/01/31 Country of Origln/
year/month/day year/month/day Pays d*Origine UNITED STATES
ai]néelmois!jour__m_ année/moisfjour .
For the enlry of/ {’m_li'l'cntrée de; Single shipmentCharggment simple XX Muliple shipments/Chergements multiples

Place of entry inta CanadafLieu d'entréé-a;n Canada:
vasious Posts of Bntey e
FOR THE [IMPORTATION OF:/POUR L'IMPORTATION DE:

(Deseription of things(s)/Description de la ou des choses)
t. Product Descliplion: ONE OR MORE OF THE NVITROGEN LENTIVIRAL PRODUCTS LISTEDON THE ATTACHMENT TITLED

SATTACHMENT TO ANIMAL PATHOGEN(S) IMPORT PERMIT 4 A-2007-00178-4.

(10 BE USED IN ROOM 4-308, CULTURE ROOM F4-127A, LAWSON HEALTH RESEARCH INSTITUTE, LONDON, ON.) Proposed End Use: "fn
Vitro” Scientific Name: Biocantainment Lever: 2

A PERSON WHO IMPORTS A THING UNDER THIS PERMIT SHALL COMPLY WITH ALL THE CONDITIONS SET OUT
HEREIN/TOUTE PERSONNE QUI IMPORTE UNY, CHOSE EN VERTU DE CE PERMIS DEVRA RESPECTER TOUTES LES

CONDITIONS DECRITES C1.DESSOUS
Selected Conditions / Conditions Choisies

ONE OR MORE OF THE INVITROGEN LENTIVIRAL PRGDUCTS LISTED ON THE ATTACHMENT TITLED
HATTACHMENT TO ANIMAL PATHOGEN(S) IMPORT PERMIT # A-2007-00178-d.

4.508, CULTURE ROOM F4-127A, LAWSON HEALTH RESEARCH INSTITUTE, LONDON, ON.)

al of this pesmit and any other NCCeSSAry import / export documentation pertaining Lo the shipment of aninial{s)
o a Canadian Food Inspection Agensy knport Service Center.

(TO BE USED IN ROOM

t. The original or 3 copy of the signed erigin
or thing(s) must be provided for inspeclion at the {irst port of galry ort

2. The conditions ia this permit can only be changed of amened by a CFIA inspector  Any change to the permit by an unauthosized person will render the

paifiit invalid,

P DN 11
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I permit No.iIN° de permis:

Canadiin Food (nzpection Agency Agence canadwenas dwspecuan des alumenls

i * l Gaverment of Canada Gouvermnemant Jy Canada l A-2007-00178-4
ORIGINAL J
2007/01/12 :
[ yeatfnefday I
année.fﬂy_uifjcur e
IMPORT PERMIT ~ PERMIS D'IMPORTATION |

CPaged  oflde)

FHIS PERMIT LS ISSUED PURSUANT TO/CE PERMIS EST DELIVRE CONFORMEMENT A.

THiE REALTH OF ANIMALS ACT AND REGULATIONSA.O! £T REGLEMENT SUR LA SANTE DES ANIMAUX o
[nlgéﬁ&rﬂll}gortateur Exporter/Exportateyr l
_AWSON RESEARCH INSTITUTE NVITROGEN CORPORATION INC l
268 GROSVENOR STREET, ROOM R4 17 1600 FARADAY AYINUE
LONDON, ONTARIO CARLSBAD CALIFORNIA |
NEA4V2 UNITED STATES

440190 ]
Contact: Dr. Savita Dhanvantari Applicant Name: DR SAVITA Contact: Mike Gallena
DHANVANTARI
Phone: (519) 6466100 ext. 65738 Fax: (519) 6466110 Phone: (760) 603-7219 Pax: (760 6026518

Selected Conditions / Conditions Choisies (Coﬁtinued/SuiteY

1. The imported material must be packaged in appropriate shipping containers to prevent accidental spillage of contents during shipping. lmporers should
be awase of their abligations under Transport Canada's rsgulatioas coacering ransportation of dangerous goods.

4 Altinfections material must be handled in appropriate animal pathogen containment level 2 (acilitics as described in Containment Standacds for
Veterinary Facitities, 1996, AAFC publication no. 1921,

5 The material authorized for importation by this permit is o he used i in vitro studies ONLY and must not to be introduced into laboratory, domestic or
wild animals (including bisds or fish) unless writen authorization is obiained from the Canadian Food Inspoclion Agency

6. The animal(s) or thing(s) imported under this permil must not be removed (rom the premises of destination lisied on this permit, unless wrten
authorization is obtained from the Canadian Food [nspection Agency.

7. Upon completion of the tests or experiments, the ismported material as desceidbed on (his permit and any detivatives thercof must be autoclaved, incinerated
or ahernatively disposed afin @ manner approved by an inspector of the Canadian Focd Inspaction Agency.

8. Records pertaining to the imported prodect's use, storage and disposal must be maintained for two (2) years following impartation. These records must be
made available for inspection by the Canadian Food Inspection Agency upon request.

9. The importer is responsible for all costs incurred or associated with any testiog o1 treatment of the arimal(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 imporer shall pay all fees for services required
in respeet of the importation under Lhe National Animal Hea)th Program Cost Recovery Fees Regulations in place at the time of impoitation.

L0. Consideration of an application aggessary for issuance of 8 pernit 10 import the deseribed animal or thing is subject to Class | fees.
11. The issuance of this permil does not relicve the owaer or the importer of the obligaticn lo comply with auy orher relsvand federal, provincial or municipal
legislation ar requirement. ‘

12. Failure 1o comply with the conditions conlained in this permit or with (he pravisions of the Health of Arimals Act and Regulations may rasult in the
cancellation of this permit and will result in the forfeiture to the Crown of the imported thing(s) oc in the rermoval of the thing(s) from Canada, all without
compensalion (0, aad at the expenss of the importer. The importer(s) are respoasible for the imported thing(s), their reedom from ¢xirancous Jiscase, aclive
or latenl, and genetic or other defects. The importes, his heirs, executars, successoss and assigns release and discharges Her Majesty the Queen in right of
Canada and he CFIA of and from all claims and demands, danages, actions or causes of action arising or to arise by reason of the importation of the
thing(s) and agraes Io indemnify and save harmless Her Majesty the Queen in righl of Canada and the CFIA fromt 20d against all actions, damages, ¢laims

~ R
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Caradian Faod faspeclion Ageney

l * ! Goverment of Canada

Couvernemedl du Canada

IMPORT PERMIT

“HIS PERMIT {8 ISSULRD PURSUANT TOYCE PERMIS EST DELIVRE CONFORMEMENT A

DiFSD CNIT

Ageace sanadienne dinspechion des alimenls |

PERMIS D'IMPORTATION

dhond

I Permit No/N°® do permis: |

{A-2007-00178-4

I ORIGINAL
bo2n07i012
| yearimofday |
Laknne'e.’mois.fjauf }
[ Paged  olided ) T

CHE HPALTH OF ANIMALS ACT AND REGULATIONS/LOL ET REGUEMENT SUR LA SANTE DES ANIMAUX

iborter;!mggﬁ&u
AWSON RESEARCH INSTITUTE

48 GROSVYENOR STREET, ROOM H417
ONDON, ONTARIO
"6A4Y2

oatact: Dr. Savila Dhanvantari Applicant Name. DR, SAVITA

HIANVANTAR]
hone: (519} 646-6 100 ex. 65738 Pax: (519) 646-6110

Exporfer/Exportateur
INVITROGEN CORPORATION INC.

1600 FARADAY AVENUE
CARLSBAD CALIFORNIA
UNITED STATES

440190

Contact: Mike Galleno

Phone: (740) 6037219 Fax: (760) 6026319

Selected Conditions / Conditions Choisies (Continued/Suite)

ad derands which may be brought in respect of oc arising out of the iportation of such thing(s), nny contamination with extrancous disease or other

efecls.

3. This pesmit is conditional upon a pemit being ebtained under the Humon Pathogens Imporiation Regulations to import the pathogenic material and upon
xalynport psrmit being produced and valid when the above pathogenic material is presented {0 an inspeclor (or inspection at the timie of importation.

Additional Conditions Additionnelles
\NE OR MORE OF THE INVITROGEN LENTIVIRAL PRODUCTS LISTED ON THE ATTACHMENT TITLED "ATTACHMENT TO ANIMAL

ATHOGEN(SY IMPORT PERMIT # A-2007-00178-4.

[0 BE USED IN ROOM 4-508, CULTURE ROOM F4-127A, LAWSON HEALTH RESEARCH TNSTITUTE, LONDON, OM )

No culluring of conlainment leve! 3 of 4 pathogens sha'l be done.

fhe infarmanon is requued by (for) the C ]
wutgiled a5 requiced sader the provitions of the Access 1o (afonnanan Act.

AN

Authorlzed By:/Approuvé par:
CINTHIA LABRIE

For the Minister of Agricutrure and Agri-Food
Pour Ye imninistra d'agriculivre et agroalimentaire

anadian Food Wspecticn Agensy fac the purpose of venfylng import products laformabon msy be yecesuble or
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(A4

Agence canadienng
d'inspection das aliments

Canachan Food
Inspection Agency

Bureau du confinement des biorisques ol sécurild
Division des avis saenlifiques a1 conlréle des blonsques
Oirection des siratégies sclenlifiques, ACIA

159 promenade Cleopalra, Ottawa, Onlario K1A 0Y9
Té1. {613) 221-7068 Télde: (613) 228 6129

Coutriel: ImportZoopath@inspection.ge ca

Office of Biohazard Containment and Safoty
Science Advice and Biohazards Division
Science Stretegies Direclorale, CFIA

159 Claopatra Drive, Ollawa, Onlario K1A QY9
Tel: (613) 221-7068 Fax: (613) 228-6129
Email: ImportlZoopath@inspection.ge.ca

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

Dr. Savita Dhanvantari, Lawson Health Research Institute,
268 Grosvenor Streel, London ON N6A 4V2,

Issued tof Délivré a:

Includes the following animal pathogen confainment Level 2 microorganisns:
Inclut les agents zoopathogénes de niveau de coufinement 2 sulvant:

©f8 / Produits Lentiviral d'Invitrogen:

PCDNAG.2/C-EMGIP-GW/TOPO (K35920) Virapower Zeo Lentiviral Support Kit (K498500)

PCDNAG.2/N-BEMGEP-GW/TOPO (K36020)
PCDNAG6.2/C-YEP-GW/TOPO (K36120)
PCDNAG.2MN-YFP-GW/TOPO (K36620)
Virapower [1 Lenti GW System (K36720)
Virapower I1 Lenti C-Luimio system (K37020)
Virapower I1 Lenti N-Lumio system (K37120)
POL 1 MIR Rnai Veetor (K493500)

POL I MIR Rnai GFP Vector (K493600)
Lenti POL 11 MIRE Rnal Vector (K493700)
Lenti POL 11 MIRE Rnai w/GIP (K493800)
Block it Lenti RNAJ Expression system (K494400)
Virapower Lentiviral directional (K495000)
Virapower Lentviral Gateway (K496000)
Lentiviral T Rex Expression system (K496500)
Virapower packaging mix (K497500)
Virapower Zeo Lenti Expression (K498000)

« A B a2 e w e e

« & = =
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Virapower UBC Lenti expression (K499000)
Virapower Lentiviral support (K497000)
Plenti6/Block it RNAI vector (K494300)
Plenti 6/V$ Directional TOPO (K495510)

VP TR GW Vector kit (K496700)
PCDNAG.2/EMGFP-BSD/VS Dest (V36620)
Plenti6.2/V5-DEST GW vector (V36820)
Plenti6.2-GW/EMGFP Exp vector (V36920)
Plenti6/TR veetor (V48020)

Block-iT Lenti RNAi ZW GW Vector (V48820)
Plenti6/V5 Gtwy vector pack (V49610)
Plentid/V5 -Dest Gateway vector (V49810)
Plenti6/UBC/VS Des) vector (V49910)

Block it Lentiviral Inducible RNAi (R492500)
Promatorless Lenti Exp kit (K591000)

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

contenir un ou plusiers des composants suivanfs:
Plenti6/Block it Dest RNAT, PLP1, PLP2, PLPY/YSVG, Plenli6/V 5-Diopo, Plenli6/V 5-GW/LacZ, plenti6/V3 Dest vector, plemi6/TR,
plentid/TOIV'S Dest, plentid/TONV 5-GW/L3cZ, plenti 4/V'S Dest, plentid/V5 -GW/LacZ vector, plenti4/Blockit Dest, plenti6/UBC/ VS Dest
vector, plenti6/URC/VS.GW/LacZ vector, plenti6/RAR2/V 5-Dest, 293 FT ceils, PCDNAG.2-GW/MIR Neg 7B, PCDNAG.2-OW-EMGFP-
MIR Neg, Plenti6.2/C-Lumio/V'$ DEST,Pleati 6.2/C-Lumio-VS-GW/LA, Plenti6.2/N-Luntio/V'5 Dest, Plenti6.2/N-Lumio/V$-GW/LA,
Plenti6.2-GW/BMGFP Kit, Plenti 6.2.V$ Dest Kit, Plenti6.2/V5-GW LacZ, PCONAG.2/EMGFP.-BSD/VS Dest, PCONAG 2/EMGEP.
BSD/VS-GW/IC, PCDNAG.2/C-BMGFP-GW, PCDNAG.Z/C-EMGFF-GWI/CAT, PCDNAS.2/N-EMGFP-GW, PCDNAGL.2/M-EMGFP-GW,
PCDNAG6.2/C-YFP-GW, PCDNAS.2 C-YFP-GW/CAT, PCDNAG.2/N-YFP.GW, PCONAG.IN-YFP-GW.CAT.

REVISED: May 01, 2006,

Mo toin Jabonts

Cinthia Labrie
A/Chicf, Animal Pathogen Importation Programy/
Chef intérimaire, Programme (’importation des agents zoopathogeénes

o Ve

Canadé



§ _,_%ﬁ Putiic Heallh Agence da santé

Agency of Canada publique du Canagda

$ IMPORTANT NOTICE %, ...

Cue g Nolrg rgldronce

1) ZOONOTIC IMPORTS:  Please check the “Deseription of Pathogea(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 zoomotic nature and a valid permit from the Canadian
Food Inspection Agency (CFIA) is required for this importation ji addition ta your attached
human pathogens import permit, [f you do not have a valid permit from the Canadian Food
[nspectin 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))

Priot to 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 perrait must be attached to each shipment;
b) notify the supplicr that the outer shipping container in which the human pathogen is

transported must display clearly, on the outside sutface of the container, the importation
permit number and the following statement immediately preceeding that number;

“Human Pathogen — impottation Permit Number:/Agent anthropopathogéae ~ Numéra du permis o'importalion:™

[t the permit holder who arranges to import a humarn pathogen that belongs to Risk Group 3 or 4,
doos not receive the human pathogen on, or within three (3) days afler, such date of receipt as
may tcasonably 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 recetved and provide the
Director with the importation permit nuraber.

To facilitate Customs clearance, a copy of the importation permit should he 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 Environment Canada and Health Canada. Please contacl

the New Substances Information Line at [.800-567-1999 or nsn-infoline@ec.ge.ca for assistance.

Office of Laboratory Security

Public Heaith Agency Canada

Centte for Emergency Preparedness and Response

100 Colonnade Road, Loc.: 6201A Tel: (613)9
Ottawa, Ontaric KI1A QK9 Fax: (613) 9:

Canada

37-1779
41-0596
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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 Institule Programme d’importation des agents
zoopathogénes
FFacsimfle/ré!écopieur. £19-646-6110 _ Facsimile/télécopiour. | 813-228-6128

Subject/Objet: Importation of animai pathogens / Importation d'agents zoopathogenes

Message:

Please find attached / Veuillaz trouver cijoint

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

¥yA copy of the import permit for which you applied. Please review the conditions
appearing on your permil. / Une copie de votre permis d'importation. Veuillez s'l-vous-plait
prendre note des conditions appataigsant sur volre permis.

B Condition # 13; The product(s) requested is(are) also regulated by the Public Health
Agency of Canada (PHAC). Please contact PHAG at (6813) 957-1779. / Le(s) produit(s)
demandé(s) sont également réglementes par I'Agence de santé publique du Canada
(ASPC). Veuillez contacter FASPC au (613)-857-1779

Andrew Halliday
importzoopath@inspection.qc.ca

Please visit our website at: hito - fiwww. inspection.gc.casenglish/scubio/hicg. shiml.
Veuillez visiter notre site internet au: http /iwww inspection.ge.callrancais/scifbio/biof shtml.

et

Signature. Dafe: Telephone/Téléphone. | No./Nbre Pages:

Cod /| January 12 2907 613-221-7068 5
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v, T Public Heaidlh Agence de sanlé

Agency of Canadla publigue du Canada

Date: Scptcmber 27, 2006 Your llg Vol télrcerco
Irporter address: Lawson Health Research Institute Our il dolre rdtérence
268 Grosvenor St,

Londdon, ON

N6A 42

Prear Dr. Savita Dhanvantari,

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

Due to the natwre of the material requested for import, sone additional conditions apply. Please
review and note the conditions of import, in particutar 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 contaitunent level 3 operational requirements, No
culturing of Risk Group 3 pathogens shall be done”. Condition 49 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 #10 states that “The Director [of the Office of
Laboratory Security, Public Health Agency of Canada] must approve all new work with the
imported material invofving construction of recombinants that require an increase of containment

from level 2",

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

Singerely
T fwjﬂﬁ

K(/ ¢ (_’
Paul J. Payette, Ph
Director, Office of Laboratory Sceurity
Centre for Emergency Preparedness and Response
100 Coloanade Road, Loc.: 6201A
Ottawa, Ontario, Canada KA 0K9
Phone: (613)957-1779
Fax:  {(613) 941-0596

Enel.

{Wf\ﬂﬁ/“]:li’\—]
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1, 1 Public Heailh Agence de santé
I Agency of Ganada publique du Canada

# IMPORTANT NOTICE % . ...

Cur Mg Noteg référence

) ZOONOTIC IMPORTS:  Please check the “Description of Pathogen(s)” section of your
attached permit, and if the foliowing message (in red print) has been included: * *Pathogen(s)
indicated on this permit also require an accompanying valid CFIA permit for
importation.”, then the materiat is of 2 zooretic nature and a valid permit from the Canadian
Food [nspection Agency (CFIA) is requived for this importation in addition to your attached
human pathogens import permit. If you do not have a valid permit from the Canadian Food
Inspectin Agency, please contact ther directly for assistance at: (6£3) 221 '}7—%?{ P

2) INSTRUCTIONS I"OR USE OF YOUR PERMIT:
[as pex the Hunan Pathogen(s) Importation Regulations (SOR/94-558))

Prior to shipment of the human pathogen described in the Import Permit the importes must:
} provide a copy of the importation permif to the supplicr and notify the supplier that g
copy of the importation permit must be attached to each shipment;
b) notify the supplicr that the outer shipping container in which the human pathogen is
transpotted must display elearly, on the outside surface of the container, the importation
pertnit number and the following statement immediately preceeding that number:

o

“Human Pathogen - lmportation Permit Number:/Agent antiropopathogéne - Nuinéro du permis d'impartation:”

I 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 after, such date of receipt as
may reasonably be expected in the circumstances, he shall forthwith give (o the Director, Office
of Labotatory Security a notice that the human pathogen has not been received and provide the

Direclor with the importation permit number,

To facilitate Customs clearance, 2 copy of the ilaportation 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 (Orgonisms) 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 inguiries fo.

Office of Laboratory Security

Public Health Agency Canada

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

Ottawa, Ontario K1A 0K9

Tel: (613) 957-1779
Fax: (013) 941-0596



.1 Public Health
Ageney of Carada

-

Dear Si/Madam;

Plzase find attached, for your convenience and
future use, an application form for a Public
Flealth Agency of Canada permit to import
human pathagens. When filling out this form,
please note the following directives:

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

- 1f your work objectives {Box 10)
include in vivo activities, please describe in full,
including animal species used.

When completed, please forward the original
applieation to our office at the following
address:

Office of Laboratory Sccuvity
Public Health Agency of Canada
Centre for Emergency Prepareduess
and Response

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

KA 0K9

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

Upon receipt of your application, a permit witl
be issued and faxed back to you (usually within
s working days) and the original will follow
through regular mnail.

[f you have any questions regarding this matter,

please do not Liesitate to contact our office.

Thank you for your collaboration.

e AR

Agence de sanlé
publigue du Canada

Your g Volre rélererci

Monsieur, Madame,

Qur He Notre référernce

Yous trouverez sous pli, pour utilisation future, un
formulaire de demande de permis de I’ Agence de santé
publique du Canada pour ['importation d'agent(s)
anthropopathogéne(s) . Nous vous prions de tenir compte
des directives suivantes lorsque vous complétez fe
formulaire ;

- §1 vous conunandez d*un fournisseur commercial
(p.ex. I'ATCC), pritre de nous fournir te nom du produit, le
numéro de catalogue ¢t toute I'information et/ou description
qui s’y rattache. Si le produit doit vous parvenir d’un autre
chercheur, prigre de nous fournir toute 'information
pertinente {références, ete.).

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

Une fois complété, veuillez nous faive parvenic ia copie
aviginale du formulaire de demande de perniis d I’adresse

suivante

Bureau de la séeurité des Iaboratoives
Agence de santé publique du Canada

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

Ottawa, Ontario

K1A 0K9

Tél: (613) 957-1779
Fax: (613) 941-0596

Nous pouvons emettre un permis et vous le faice parvenir
par tétécopieur, habituellement dans les cing jours suivant fa
réception du formulaire de demande. La copie originale du
permis vous parviendra ensuite par la poste.

Pour de plus amples censeignements, a’hésitez pas & entrer
en contact avec notre burean.

Merei de votre collaboration,
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Kit Contents and Storage

Types of Kits

Kit Compononts

This manual is supplied with the following products.

Product

293ET Cell Line

Biovlodule™ Lenliviral 293 Unit

R70007
WEGEQS-5

Catai;g no. |

The 293FT Cell Line and BioModule™ Lentiviral 293 Unit include the following
companents. For detailed contents, see the following pages.

The 293FT Cell Line and BioModule™ Lentiviral 203 Unit are shipped as
described below. Upon receipt, store each item as detailed below.

Component 1 Eﬂa{og no. Shipping Storage
R700-07 | WFGE08-S L
2931T Cell Line v Dey ice Liquid nitrogen
Dulbecco™s Medified Eagle Medium y Raom Temperature | 2°Cto'8°C
(D-MEM)
10 taM MEM Non-Essential Amino A Room Temperature | 2°Cto §°C
Acids Solution (100X) -
MEM Sodium Pyruvate Solution v Roomn Temperature | 2°Cto 8°C
{100X) | L L )
Phosphate-Buffered Saline, pl17.4 f \I o Room Temperature | 2°C to 8°C
Opti-MEM® [ Reduced Serum ' J Room Temperature [ 2°C to 8°C
Medium ! (keep In the dark)
| Geneticin® Setective Antibiotic \ Room Temperature | -20°C or 2°C to 8°C
(50 mg/ml)
Trypan Blue Stain v Room Temperature | Room
Temperature
?éliaTBovine Serum ! Dry ice -5 to -20°C
200 oM L-Glutamine (1C0X) B J Dry ice -5% 1o -20°C
Penicillin-Streptomycin ¥ IDwyice 5% to -20°C ]
Trypsin-EDTA Y Dry ice S%0-200C

Conlirued on next page



Kit Contents and Storage, continued

293FT Cell Line

The 293FT Cell Line is used foc the production of lentiviral stocks. The 20367
Cell Line is supplied as one vial containing 3 x 10 frozen cells in | ml of
Freezing Medium. Upon receipt, store in liguid nitrogen until use.

Handle as potentially biohazardous material under at least Biosafety Level 2
containment. This preduct contains Dimethyt Sulfoxide (DMSO), & hazardous
material. Review the Material Safety Data Sheet before handling,

BioModule”

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

Lentiviral 293 Unit
B Component Composition Quantity ‘]1
Duibecco’s Modified Eagle Medium D-MEM high glucose (1X), containing 4500 mg/L. |2 x
D-ghucose, and 4 mM L-glutamine, but no sodium | 1000 ml
pyruvate,
1 10 mM MEM Non-Essential Amino | 890 mg/L [-Alanine 100 ml
Acids Solution (100X) 1320 mg /L 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 mdvl Sodium Pyruvate Sylution (15,004 mg/L) | 100 ml
Phosphate-Buffered Saling, pH 7.4 (.14 g/L KH,PO, 500 ml
9.00 g/L NaCl
0.795 g /L Na,HPO,
pll 7.4 o
Opti-MEM® [ Reduced Serum Medium | See below 500 mi
Geneticin® Selective Antibiotic 50 mg/ml active Geneticin® Selective Antibiofic in | 20 ml
BOmg/ml) distilled water ———— b h
Trypan Blue Stain 0.4% Trypan Blue solution in 0.85% NaCl 100 mt
Fetal Bovine Serum Fatal Bovine Serum, Certified (US) 2100 ml
200 mM L-Glitamine (100X) 200 mM L-Glutamine (29.2 mg/m]) 100 ml
in 0.65% NaCl )
Penicillin-Streptomycin 5,000 writs/mal penicillin (base) 100 ml
5,600 pg / ml streptomycin (base)
in 0.85% NaCl ~
[ Trypsin-EDTA 0.5 g/L trypsin (1:250) D T T
' 0.2 g/LEDTA*Na
in Hanks' Balanced Salt Solutiot without CaCl,,
ngClz + 6HLO, and N[gSO( ¢ TH,O
Contains phenol red

B

Continued on next page




infroduction

293FT Cell Line

Use of the Cell

Line

Parental Cell Lines

Antibiotic
Resistance

Overview

This manual is provided with the 293FT Cell Line and BioModule" Leativiral 293
Unit, The 293FT Cell Line fs a very suitable host for lentiviral production, while
the BioModule™ Lentiviral 293 Unit contains the reagents for optimal growth and
lentiviral production of the 29387 Cell Line, Below the characteristics of the 203FT
Cell Line and Biododule™ Lentiviral 293 Unit are explained.

The 293FT Cell Line is devived from the 293F Cell Line (see below) and stably
expresses the 5Y40 large T antigen from the pCMYSPORTSTAg.neo plasmicl.
Expression of the SV40 farge T antigen is controlled by the human cytomegalo-
virus {CMV) promoter and is high-level and constitutive. For more information

about pCMVYSPORTSTAg.neo, see the Appendix, page 10.

Studies have demonstrated maximal virus production in human 293 cells
expressing SV40 large T antigen (Naldini et af., 1996), making the 293FT Cell Line
a particalarly suitable host for generating lentiviral constructs using the
ViraPower™ Lentiviral Expression System avajlable from Invitrogen (Catalog nos.

K4950-00 and K4960-00).

The 293 Cell Line is a permanent tine established from primary embryonal human
kiduey transformed with sheared human adenovirus type 5 DNA (Graham #f al.,
1977, Harrison ef al., 1977). The E1A adenovirus gene is expressed in these cells
and participates in transactivation of same viral promolers, allowing these cells to
produce very high levels of protein.

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

Horlick at Phanmacopeia.

293FT cells stably express the neomycin resistance gene from
pPCMVSPORTETA g .neo and should be maintained in medium containing
Genelicin® at the concentration tisted below. Expression of the neomycin
resistance gene in 293FT cells Is controfled by the SVA40 enhmxcer/promoter.

Contined on next page




QOverview

ntroduction

Advantages of the
ViraPower""
Promoterless
Lentiviral Gateway®
Expression Systom

Introduction

The ViraPower™ Promoterless Lentiviral Gateway® Expression System combines
Invilrogen's VicaPower™ Lentiviral and MultiSite Gateway® technolagies to
facilitate Jentiviral-based expression of a gene of interest from any promoter of
choice in dividing or non-dividing mammalian cells. The System incluctes:

¢ The pENTR™5-TOPO?® TA Cloning Kit for production of an entry clone
containing your eukaryatic promolter of interest. The pENTR5'-TOPO? entry
vector is adapted with MulliSite 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 arncl gene of interest arc tvansferrecl. This expression plastnid
contains elements that atlow packaging of the consteuct into virions and the
Blasticidin resistance marker for selection of stably transduced celi lines.

+  Components of the ViraPower™ Lentiviral System (Catalog no. K5910-00 oniy)
for production of a replication-incompetent tentivirus that transiently or
stably expresses the gene of interest in both dividing and non-dividing
mammalian cells.

For more information about the ViraPower™ Lentivical Technology and the

MuitiSite Gateway® Technotogy, 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 tentiviral construct that facilitates expression of a gene
of interest indler the control of a promoter of choice.

+  Generates replication-incompetent lentivirus thal effectively iransduces both
dividing and non-dividing marunalian cells, thus broadening the potential
appiications beyond those of traditional retroviral systems (Naldini, 1998).

+  Efficienily delivers the gene of interest to mammalian cells in culture or ix vivo
(Dull et al., 1998).

+  Provides stable, long-lerm expression of a target gene beyond that offered by
adenoviral-based systems (Dull et al., 1998; Naldini ¢t rl,, 1996).

+  Produces a pseudotyped virus with a broad host range {Yee ¢f al., 1994).

+  The expression vector in the System is adapted with MulliSite Gateway®
Technology for easy, simultaneous, recombination-based cloning of multiple
DNA fragments in a defived order and orientation.

¢ Includes multiple features designed to enhance the biosalfety of the system,

continued on next page
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Overview, continued
R L o T T ——— [ ————— o/
ViraPower” The ViraPower™ Lentiviral Technology facilitates highly cfficient, i vitro or in vive i
Lentiviral delivery of a targe! gene or RNA to dividing and non-dividing mammalian cells - E
Technology using a replication-incompetent lentivirus, Based on the Jentikat" system _
developed by Ceil Genesys (Dull ¢t /., 1998), the ViraPower™ Lentiviral <)
Technology possesses features which enhance its biosafety while allowing higi- AR
level expression in a wider range of cell types than traditional retrovival systems. i
The main components of the ViraPower" Lentiviral Expression Systen: include: v
. . ) . . SREH]
¢+ Aplenti-based expression vector into which the DNA sequence (or v
sequences) are cloned. This vector contains elements rerired to allow &
packaging of the expression construct into virions and an antibiotic resistance ‘
7 285]

marker to atlow selection of stably transduced cell lines. Por more
information, sce page 5,

¢+ The ViraPower™ Packaging Mix, an optimized mixture of the three packaging
plasmids required for production of the fenlivirus,

* A 293FT producer cell tine to facilitate optinal production of vitus,

For more information about the ViraPower™ lentivical comporents in this kit, see
page 4. For more information about the blosafety features of the System, see page

This nanual provides an overvies of the ViraPower™ Promoterless Lentiviral

Purpose of this
Cateway? Expression System and provides instructions and guidelines to:

Manual
1. Generate entry clones containing the promoter and gene of interest, one in

PENTR™5-TOPO? and the second in any Gateway” entry vector {uidelines
obly provided).

2 Use the pLentio/R4R2/V5-DEST vector and two entry clones containing the
promoter and gene of interest in a MulliSite 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 lentivial
slock.

4. Titer the lentivirat stock,

5. Transduce the mamumalian cell line of choice with the Lenti6/RR2/V5-DEST
lentiviral construct.

6. Assay for “transient” expression of your recombinant protein or genernte a
stably transduced vell line, if desiced.

For details and instructions to generate the entry clone con taining the promater of

interest, refer to the pENTR™5-TOPG? TA Cloning Kit manual, For instruetions to

generate the entry clone containing the gene of interast, refer to the manual for the
entry vector you select. For instructions to culture and maintain the 293FT
producer cell line, refer to the 293FT Cell Line manual. The PENTR"S - TOPQ” TA

Cloning® Kit and 293FT Cell Line manuals are supplied with Catalog no. K5910-

00. All manuals are available for downloading from Www.invitrogen.com or by

contacting Tectnical Support (see page 56}.

——

cantfined on next page




Overview, continued

Important

,\_ Note

The ViraPowe:™ Promoterless Lentiviral Expression System is designed to help
you ercate a lentivirus to deliver and express a gene of interest from a promoter of
choice it mammalian cells. Although the systen has been designed lo help you
express your recombinant protein of interest in the simplest, most divect 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
recommend thal users possess a working knowledge of:

*  Viraland tissne culture techniques
+  Gateway® Technology and site-specific recombination
TFor more information about these topics, vefer 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 recombination: see Hartley ef al, (2000)
and Landy (1989)

The One Shot? Sthiz™ Chemically Competent E, coli, LR Clonase™ [I lus Enzyme
Mix, and Lipofectamine"™ 2000 Reagent included in the ViraPower"™ Promoterless
Leativiral Gateway® Expression System are available separately from Invitrogen
and are each supplied with individual docurmentation detailing general use of the
product. For tnstructions to use these products specifically with the ViraPowee™
Promoterless Lentlviral Gateway® Expression System, foflow the recommiended
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 Gatewvay® Expression System facilitates
highly efficient, lentiviral-based, in vitro or in vive expression of a gene of interest
under the control of a promoter of choice in dividing and non-dividing
mammatian cells. The kit includes the following major companents;

*  The pENTR™S"-TOPO® TA Cloning Kit containing the pENTRS"- TOPQ?
vecior for production of an entry clone containing the promoler of interast.
The vector is TOPO®-adapted and MultiSite Gateway®-adapted to allow
TOPG® 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"S'-TOPOP vector and instructions to generate an enliry clone, refer
to the pENTR™5-TOPO? TA Cloning?® Kit manual.

Important: To geaecate the plentic/R4R2/VS-DEST eXpIession construct, you wilt
also need to generate an entry clone containing your gene of interest, In this instance,
youmay use any standard Gateway® entry vector except pENTR™S" TOPO®. For more
information, see page 6.

+  The plenli6/R4R2/V5-DEST expression vector into which the promoter and
gene of interest will be simultaneously cloned using MuliiSite Galeway®
Technology. The vector also contains the elements requtired for packaging of
the expression construct into virions (e.g. 5" and 3’ LTRs, v packaging signal)
and the Blasticidin resistance marker to allow generation of stable cell lines.
For more information about the pLenti6/R4R2/V5-DEST vector, see page 5.

+  The ViraPower™ Packaging Mix that contains an optimized mix of the theee
packaging plasmids, pLP1, pL.P2, and pLP/VSVG, These plasmids supply the
helper functions as well as structural and replication proteins it lrans required
to produce the lentivirus. For more inforimation 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 faciiitates optimal
production of virus. For more information about the 203ET Cell Line, refer to
the 293FT Cell Line manual,

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

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

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

Ouce 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 into the host genome (Buchschacher & Wong-Staal, 2000; Luciw,
1996). After the lenliviral construct has integrated into the genome, you may assay
for transient expression of your recombinant protein or use antibiotic selection to
generate a stable cell line for long-lerm oxpression studiss.

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

VS8V Envelope
Glycoprotein

n vivo Gene
Delivery

Features of the
plenti6/R4AR2/VE-
DEST Vector

Most retrovirai vectors are limited in their usefulness as gene delivery vehicles by
‘heir restricted tropism and generally low titers, In the ViralPower" Uromoterless
Lentiviral Gateway® Expression Syslem, 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 ef al,, 1991; Yee ef
al., 1994).

The Viral’ower™ Promoterless Lentiviral Expression System is suitable for in sizo
gene delivery applications. Many groups have successtully used lentivirval vectors
to express a target gene in tissues including brain, retina, pancreas, muscle, liver,
and skin (Gallichan et al., 1998; Kafri ¢t al., 1997; Miyoshi et al,, 1997; Naldini, 1998;
Pleifer et al., 2001; Pfeifer ef ul., 2001; Takahashi et al, 1999). For more information
about target genes that have been successfully expressed in vivo using lentiviral-
based vectors, refer to the references above as well as the following additional
references (Back el af,, 2001; Duli et ., 1998; Lois et af., 2002; Park & Kay, 2001;

Peng et al., 2001),

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

¢ Rous Sarcoma Virus (RSY) enhancer/promoter for Tat-independent
production of viral mRNA in the producer cell line (Lull ¢f 4., 1998)

+  Modified HIV-15" and 3’ Long Terminal Repeats (LTR) for viral packaging
and reverse transcription of the viral mRNA (Dull ¢ al., 1998; Laciw, 1995)

Note: The U3 region of the 3' LTR is deleted (ALI3) and facilitates self-inactivation of
the 5" LTR alter transduction to enhance the biosafety of the vector (Dull ¢f ul., 1998)

v HIV-1 psi (‘¥) packaging sequence for viral packaging (Lucivw, 1996)

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

+«  Two recombination sites, af{R4 and atiR2 for recombinational cloning of the
promoter and gene of interest from two separate entry clones

o The ¢ccdB gene located between the atiR sites for negative selection

»  Chloramphenicol resistance gene (Cm®) located between the two atiR sites for
counterselection

»  C-terminal V3 epitope for detection of the recombinant protein of interest

(Southern ef al, 1991)

Blasticidin vesislance gene for selection in E. coli and mammalian cells {Jzumi

et afl., 1991; Kinuwa et of.,, 1994; Takeuchi ef al., 1958; Yamaguchi et al., 1965)

« Ampicillin resistance gene for selection in £. cofl

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




Biosafety Features of the System

Introduction

Biosafely
Fealures of the
ViraPower"™
Promotaerless
Lentiviral Sysfem

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

it eee d

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

»  The pLenti6/R4R2/V3-DEST vector contains a deletion in the 3" LTR (AU3)
that does not affect generation of the viral genome in the producer cell line,
but results in “seli-inactivation” of the lentivirus after Lransduction of the
target cell (Yee et al, 1987; Yu et al., 1986; Zufferey el al., 1998). Once
mtegrated into the transduced target cell, the lentiviral genome is no langer
capable of producing packageable viral genome.

*  The number of genes from HIV-1 that are used in the system has been
reduced to three (i.e. gug, poi, and rev).

+  The VSV-G gene from Vesicular Stomatitis Vicus is used in place of the HIV-1
envelope (Burns e af., 1993; Emi et af,, 199; Yee e! 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). Al four plasmids have been
engineered not to cantain any regions of homolagy with each other to prevent
undesirable recombination events that could lead to the generation of a
replication-competent virus (Dull ef al,, 1998).

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

+  The lentiviral palicles producec in this system are replication-incompetent
and only carry the gene of interest. No other viral specics 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 #ag/pol mRNA transeript.
Addition of the RRE prevents gag and pol expression in the absence of Rev
(Dl et al., 1998),

*+ A constitutive promoter (RSY promoter) has been placed upstream of the 5
ETR in the pLenti6/R4R2/VS-DEST vectot to offset the requirement for Tat in
the efficient production of viral RNA (Dull et al,, 1998),

contfiried an next page




Biosafety Features of the System, continued

Biosafety Level 2

Important

T T e e —— e

Despite the inclusion of the safety features discussed on the previous page, the
lentivirus produced with this System can siill pose some biohazardous risk since
it can teansduce primary human cells. Ror this reason, we h ighly recommend
that you treat tentiviral stocks generated using this System as Biosafety Level
2 (BL-2) organisms and strictly follosw all published BL-2 guidelines with
proper waste decantamination, Furthermore, exercise extra caution when
creating lentivirus carrying polential barmful or toxic genes {e.g. activated
oncogenes).

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

http://www.cdc.gov/oc{/ohs/biosEty/bmbl-l/bmbltltoc\htm

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




