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PLEASE ATTACH A MATERIAL SAFETY DATA SHEET OR EQUIVALENT FOR NEW BIOLOGICAL AGENTS,
PLEASE ATTACH A BRIEF DESCRIPTION OF THE WORK THAT EXPLAINS THE BIOLOGICAL AGENTS USED AND HOW THEY WILL BE.
STORED, USED AND DISPOSED OF.

Additional Personnel
(Please list additional personnel and their
Biosafety training dates here)

Approved Personnel
(Please stroke out any personnel to be removed)

Donna Murrell

Jeffrey Gaudet

Francisco Martinez

Patrick Lim

Yonathan Araya

Matthew Lowerison

Amanda Hamilton

Gregory Dekaban

Mariama Henry

Yuhua Chen

Vasiliki Economopoulos

Christiane Mallet

Emeline Ribot

Approved
Microorganisms

Approved Primary
and Established Cells

Approved Use of
Human Source
Material

Approved Genetic
Modifications
(Plasmids/Vectors)

Wednesday, November 21, 2012

Please stroke out any approved
Biological Agent(s) to be removed

Write additional Biological Agent(s)
for approval below. Give the full
name

DHS5alpha E.coli

Human (primary} mesenchymal stem cells.

MDA-MB-231(PA), MDA-MB-231BR, MDA-
MB-4353, NK-82MI, PC-3, LNCaP clone
lFGC, A2058, KHYG-1, C4-2B. Mouse

Human (established): THP-1, FaDu Luc2.11,

Mouse mesenchymal stem cells GFP
positive

Human blood (whole) or other body fluid

PCDNA3.1 (+) 231PA [mms6 or magA)},

Hyg-N1 (231 Br} [mms6 or magA]

PEYFP-C1 [maghA, YFP), pDsRed monomer-
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Approved Use Nu/Nu (nude), SCID and C57B1/6 mice
of Animals

Approved Biological Pertussis
Toxin(s)

Approved Gene
Therapy

Approved Plants and
Insects

As the Principal Investigator, I have ensured that this project will follow the Western Biosafety
Guidelines and Procedures Manual for Containment Level 1 2 Laboratories (and the Level 3 Facilities
Manual for Level 3 projects). 1 will ensure that UWO faculty, staff and students working in my
laboratory have an up-to-date Hazard Communication Form, found at
http://www.shs.uwo.ca/workplace/newposition.htm

—'>/(\'. / /\/
Signature of Permit Holder: Paula Foster B\ /(2,’\(_(;/

Current Classification: 2 Containment Level for Added Biohazards:
Date of Last Biohazardous Agents Registry Form: Feb 17, 2012
11/22/2012

Date of Last Modification (if applicable):

BioSafety Officer(s)*: Fh’@( ﬂm% ﬂg;,.i{/{?/

*For work being performed at Institutions affiliated with Western University, the Safety Officer for the
Institution where experiments will take place must sign the form prior to its being sent to Western
University Biosafety Officer.

Chair, Biochazards Subcommittee: - B 7 Date:
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To Whom it May Concern,

I am writing to modify the biosafety protocol for Dr. Paula Foster’s lab. The proposed
work involves the mouse mesenchymal stem GFP positive cell line. The cells will be
cultured and labeled with contrast agents to permit their detection by magnetic resonance
imaging. If the cell labeling is effective then the cells will be it is injected/implanted into
mice for a stem cells research.

The information of the cell line is attached.

Please let me know if you have questions or comments.
Regards,

Yuhua chen.

Mailing Address:

Dr. Paula Foster

Atin: Yuhua Chen/Cat Ramsay
P.O. Box 5015

100 Perth Dr

London ,ON

N6A 5K8

Phon# 519-663-5777 Ext: 24133
Fax# 519-931-5224

Email: Ychen@robarts.ca
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‘ Tel: 800-921-8930; Fax: 408-400-0565
!{/Z’. /éenf;f gﬁ« degcomes f?ﬁ 574 East Weddell Drive, Suite 8, Sunnyvale, CA 94089

December 4t, 2012
Ron Noseworthy, MCIC CRSP
Robarts Research Institute
Schulich School of Medicine and Dentistry
Western University
100 Perth Drive
London, ON N6A 5K8

Dear Mr. Noseworthy,

This is Isabel Mo from the Cell Biology Department of Cyagen Biosciences. With regards to your
questions about our product OriCell™ C57BL/6 Mouse Mesenchymal Stem Cells with GFP (Catalog
No. MUXMX-01101), please find the answers below:

OriCell™ C57BL/6 Mouse Mesenchymal Stem Cells with GFP (Catalog No. MUXMX-01101) should
be handled under at least Biosafety Level 1 (BSL-1) containment.

We use the third-generation “self-inactivating” virus system, which includes one target vector and
three helper plasmids. This system is optimized on the basis of the second-generation system
(three plasmids) and is much safer. Please note that in this system, the accessory protein gene tat is
deleted, and the envelope gene is replaced with a VSV-G and is encoded on a third plasmid.

By splitting the system into 4 plasmids (3 helper plasmids and 1 targeting vector), the number of
recombination events required to form a complete replication-competent virus increases, thus
reducing the biohazard risk. To date, there are no known cases where this type of system has
produced replication-competent lentivirus. (Katia Pauwels, 2009)

If you have any questions, please feel free to contact us.

Sincerely,

Isabel Mo
Cell Biology Department Manager
Cyagen Biosciences




Please find the MSDS for the C57BL/6 Mouse Mesenchymal Stem Cells with
GFP (MUBMX-01101). Regarding the vector used to transduce these MSCs: the
lentivirus vector with the EF1a promoter is used to express GFP, constitutively

expressed in cytoplasm.
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Product code MUBMX-01101
Product name C57BL/6 Mouse Mesenchymal Stem Cells with GFP

Company/Undertaking Identification

Cyagen Biosciences Inc.

574 East Weddell Dr, Suite 6
Sunnyvale, CA 94089, U.S.A.
Tel: 800-921-8931

For research use only

2. COMPOSITION/IN FORMATION ON INGREDIENTS

Hazardous/Nen-hazardous Compenents

[ Chemical Name CASNo I Woight % |
[ dimethylsulfoxide 67-68-5 | 10 |

The product contains no substances which at their given concentration, are considered to be hazardous to health,

Emergency Overview
Components of the product may be absorbed into the body through the skin

Form
Liquid
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DS 1D
Principle Routes of Exposure/  Potential Health effects

Eyes Mild eye irritation.
Skin moderate skin irritation. Components of the product may be absorbed into the body
through the skin.
Inhalation Mo information avaifable
Ingestion May be harmful if swallowed.
Specific effects
Carcinogenlc effects No information available
Mutagenic effects No information available
Reproductive toxicity No information available
Sensitization No information available
Target Organ Effects No information available
HMIS
Health= 1
Flammability 0
Reactivity 0

S8kin contact

Eye contact
Ingestion
Inhalation

Notes to physician

Wash off immaediatety with plenty of water

Rinse thoroughly with plenty of water, also under the eyelids.
Never give anything by mouth to an unconscious person
Move o fresh air

Treat symptomatically.

i B s

Suitable extinguishing media Dry chemical
Special protective equipment Wear self-contained breathing apparatus and protective suit
for firefighters

Personal precautions Use persopal.protective equipment'
Methods for cleaning up Soak up with inert absorbent material.

Handling Mo special handiing advice required
Storage Keep in properly labeled containers

Occupational exposure controls
Exposure limits
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Engineering measures

Personal protective equipment

Respiratory protection
Hand protection

Eye protection

Skin and bedy protection
Hygiene measures
Environmental exposure
controls

Ensure adequate ventilation, especially in confined areas

In case of insufficient ventilation wear suitable respiratory equipment

Impervious butyl rubber gloves. Nitrile gloves are not recommended. Some brands
of Nitrile gloves have breakthrough times of five minutes. Nitrite gloves are not
recomended. Some brands of Nitrile gioves have breakthrough times of five minutes.

Safety glasses with side-shields

Light weight protective clothing.

Handle in accordance with good industrial hygiene and safety practice
Prevent product from entering drains.

General Information
Form

Liquid

Important Health Safety and Environmental Information

Boiling pointrange
Melting point/range
Flash point

Autoignition temperature
Oxidizing properties
Water solubility

°C No data available °F No data available
°C No data available °F No data available
°C No data available °F No data available
°C No data available °F No data available

No information available
soluble

Stabitity

Materials to avoid
Hazardous decomposition
products

Polymerization

Stable.
No information available
No information available

Hazardous polymerisation does not ocour.

Acute toxicity

Principle Routes of Exposure/
Potential Health effects

Eye
Skin

Inhalation
Ingestion

Specific effects
Carcinogenic effects
Mutagenic effects
Reproductive toxicity

Mild eye irritation.

moderate skin irritation. Components of the product may be absorbed into the body
through the skin.

Mo information available

May be harmful if swatlowed.

Ne information available
No information available
No information available
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Sensitization No informaticn available

Target Orcia Effects No information available

Ecotoxicity effects No information available.
Mobility No information available.
Biodegradation Inherently biodegradable.
Bloaccumulation Does not bicaccumulate,

IATA
Proper shipping name Not classified as dangercus in the meaning of transport regulations
Hazard Class No information available
Subsidiary Class No information available
Packing group No information available
UN-No No information available

International nventories

i i Lot Rk HEEl b
Listg Listed Listed Listed

U.S5. Federal Reclulations

SARA 313
This product is not regutated by SARA.

Clean Air Act, Section 112 Hazardous Alr Pollutants {HAPs) (see 40 CIFIR 61)
This preduct does not contains HAPs,

U.S. State Reaulations

dimethylsulfoxide

California Proposition 65
This product does not contain chemicals listed under Proposition 65

WHMIS hazard class:
D2B Toxic materials
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This product has been classified according 1o the hazard criteria of the CPR and the MSDS contains all of the information
required by the CPR

This material is sold for research and development putposes only. It is not for any human or animal therapeutic or clinical
diagnostic use. It is not intended for focd, drug, household, agricultural, or cosmetic use. An individual technically qualified
to handle potentially hazardous chemicals must supervise the use of this material.

The above information was acquired by diligent search and/or investigation and the recommendations are based on
prudent application of professional judgment. The information shall not be taken as being all inclusive and is to be used
only as a guide. All materials and mixtures may be present unknown hazards and should be used with caution. Since
Cyagen Biosciences Inc. cannot control the actual methods, volumes, or conditions of use, the Company shall not be
held liable for any damages or losses resulting from the handling or from contact with the product as described herein.
THE INFORMATION IN THIS MSDS DOES NOT CONSTITUTE A WARRANTY, EXPRESS OR IMPLIED, INCLUDING
ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTCULAR PURPOSE.

End of Safety Data Shest
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CONTENTS AND STORAGE

Product Narﬁé Strain C57BL/6 Mouse Mesenchymal Stem Cells
with GFP -
Catalog No. MUBMX-01101
Amount pér Vial 1x10° Cell§
Cryopreserved At Ninth Passage
Storage Condition Liquid Nitrogen

: CAUTION: Please handle this product as a potentially bichazardous material.
A This product contains dimethyl sulfoxide (DMSO), a hazardous material, in the
freezing medium.

PRODUCT INTRODUCTION

Mesenchymal stem cells (MSCs) are muitipotent stem cells that can differentiate into a

variety of cell types including osteccytes, adipocytes, and chondrocytes. MSCs
proliferate quickly and are capable of generating a local immunosuppressive
microenvironment, thus contributing to their wide application potentials in tissue
engineering, cell therapy, and gene therapy.

OriCell™ C57BL/6 Mesenchymal Stem Cells with GFP are derived from the bone marrow

of C57BL/6 mice, cultured as monolayer, and then have been transfected with a

lentiviral construct contalning a GFP expression motif. They have a strong capacity for

self-renewal while maintaining their multipotency.

In addition, these cells have been tested for:

. Exogenous Factors: bacterial/fungal contamination, mycoplasma
contamination, and endotoxin contamination,

+ Characteristics: post-thaw viability, cell cycle, verification of
undifferentiated state, and differentiation potential.

This product is intended for laboratory research use only. It is not intended for
diagnostic, therapeutic, clinical, household, or any other applications.

CELL CHARACTERISTICS AND IDENTITY

+« Strong capacity to expand, Can be passaged at least 5 times.

IMPIDO73A1 MUBMX-01101 Page 3 of 15



«  Multipotent differentiation ability along the osteogenic, chondrogenic, and
adipogenic lineages.

PRODUCT APPLICATIONS

Strain C57BL/6 Mouse MSCs/GFP have become a popular research target due to
their potential use in regenerative medicine and tissue engineering {in areas such
as cardiovascular, neural, and orthopedic disease).

OriCell™ Strain C57BL/6 Mouse MSCs/GFP can be used as cell models to evaluate the
immunoreactions, proliferation, immigration, and differentiation of MSCs both in vivo
and in vitro.

GENERAL HANDLING PRINCIPLES

1. Aseptic handling of the product is necessary throughout.
2. Once the cells have been established, always freeze several vials of OriCell™
Strain C57BL/6 Mouse MSCs/GFP as a backup.

Note: The OriCell™ Strain C57BL/6 Mouse MSCs/GFP can be frozen/thawed at
least two times.

3. For all studies, it is strongly recommended to use cells that are at, or under, an
original passage number of 10.

4, For general maintenance of cells, we recommend the seeding density to be
2.0-3.0x10%cells/cm?.

5. For general maintenance of cells, we recommend that the medium is changed
if it becomes acidic (the pH indicator in the medium appears yellow). In
general, change the growth medium every three days.

6. Do not let OriCell™ C57BL/6 MSCs/GFP overgrow as it will result in contact
inhibition. When the cells are 80-90% confluent, subculturing the cells is
strongly recommended.

! Note: We strongly recommend the use of OriCeli™ culture media and other
‘*¥:  related reagents for optimal results.

THAWING AND ESTABLISHING OriCell™ Strain C57BL/6 Mouse
MSCs/GFP

Materials Required

«  OriCel™ Mouse Mesenchymal Stem Cell Growth Medium (Cat, No,MUXMX-90011)

IMPICO73A1 MUBMX-01101 Page 4 of 15
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Thawing and Establishing Strain C57BL/6 Mouse MSCs/GFP

10.
11,

12,

13.

14,
15,

1,

Pre-warm the fully supplemented (complete) OriCell™ Mouse MSC Growth Medium
to 37°C.

Add 9 mL of OriCell™ Mouse MSC Growth Medium to a 15 mL conical tube.

Remove the cryovial of OriCell™ Strain C57BL/6 Mouse MSCs/GFP from liquid
nitrogen. Quickly thaw the vial in a 37°C water bath until the last ice crystal
disappears. For optima! results, be sure to finish the thawing procedure
within 3 minutes. Be careful not to submerge the entire vial. Maximum cell
viability is dependent on the rapid and complete thawing of frozen cells.

Note: Resuits will be less than optimal if the cells are thawed for more than 3
minutes,

As soon as the cells are completely thawed, disinfect the outside of the
cryovial with 70% v/v ethanol.

Use a pipette to transfer the cells to the 15 mL conical tube containing
OriCell™ Mouse MSC Growth Mediurn inside a biosafety cabinet. Be careful not
to introduce any bubbles during the transfer process.

Rinse the vial with 1 mL of the medium to reduce cell toss. Subsequently
transfer this 1 mL of cell suspension into the conical tube.

Gently mix the cell suspension by slowly pipetting up and down. Be careful
not to introduce any bubbles.

Centrifuge the cell suspension at 250 x g for 5 minutes.

Carefully aspirate off as much of the supernatant as possible and add 2-3 mL
of fresh OriCell™ Mouse MSC Growth Medium (pre-warmed to 37°C).

Gently resuspend the cells in OriCell™ Mouse MSC Growth Medium.

Seed the cells into a T25 flask and add a sufficient amount of OriCe!ll™ Mouse
MSC Growth Medium. Gently rock the culture flask to evenly distribute the
cells.

Incubate the flask at 37°C inside a 5% CO; humidified incubator.

The next day, change the medium with fresh growth medium (pre-warmed to
37°Q).

Change the growth medium every three days thereafter.

When the cells are approximately 80-90% confluent, they can be dissociated
with Trypsin-EDTA and passaged.

Note: Changing Medium

Warm an appropriate amount of medium to 37°C in a sterile container.
Replace the spent medium with the pre-warmed, fresh medium. Once
completed, return the flask to the incubator.

Avoid repeated warming and cooling of the medium. If the entire content is
not needed for a single procedure, transfer only the required volume to a
sterile secondary container.

IMPJOG73A1 MUBMX-01101 Page5 of 15



Fig. 1. OriCell™ Strain C57BL/6 Mouse Mesenchymal Stem Cells with GFP are established.

PASSAGING OriCell™ Strain C57BL/6 Mouse MSCs/GFP

Materials Required

Trypsin-EDTA (Cat. No. TEDTA-10001)
Pheosphate-Buffered Saline (1xPBS) (Cat. No. PBS-10001)

OriCellT™M Strain C57BL/6 Mouse Mesenchymal Stem Cells with GFP
{Cat. No, MUBMX-01101)

OriCeli™ Mouse Mesenchymal Stem Cell Growth Medium (Cat. No. MUXMX-90011)

Passaging OriCell™ Strain C57BL/6 Mouse MSCs/GFP

Pre-warm the OriCell™ Mouse MSC Growth Medium, 1xPBS, and Trypsin-EDTA
solution to 37°C.

Carefully aspirate the spent medium from the 80-90% confluent monolayer of
MSCs.

Add 1xPBS (6 mL for T75 flask, 3 mL for T25 flask). Be careful not to disturb
the monolayer. Gently rock the flask back and forth to rinse the monoclayer.

Aspirate 1xPBS off and discard.
Repeat steps 3-4 two or three times.

Add Trypsin-EDTA solution (1.5 mL for T75 flask, 0.5 mL for T25 ftask). Gently
rock the flask back and forth to ensure that the entire monclayer is covered
with the Trypsin-EDTA solution. Allow trypsinization to continue unti! the
majority of the cells (approximately 80%) are rounded up. At this point,
gently tap the side of the flask to release the majority of cells from the culture
flask surface.

Important: Avoid leaving cells exposed to the trypsin longer than necessary.
Care should also be taken that the cells are not forced to detach prematurely as
this may result in clumping.

IMPEO073A1 MUBMX-01101 Page 6 of 15
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7. After the cells are visibly detached, immediately add the pre-warmed OriCell™
Mouse MSC Growth Medium (6 mL for T75 flask, 3 mL for T25 flask) to
neutralize the trypsinization.

8. Gently pipette the medium over the cells to dislodge and resuspend the cells.
Repeat 5-6 times until all the cells are dissociated from the flask and evenly
dispersed into a single cell suspension,

9. Transfer the dissociated cells into a 15 mL conical tube.
10. Centrifuge at 250 x g for 5 minutes.
11. Carefully aspirate off as much of the supernatant as possible.

12, Add 2 mL of OriCell™ Mouse MSC Growth Medium to the conical tube and
gently resuspend the cells thoroughiy.

13.Plate the cells into appropriate flasks. OriCell™ Strain C578L/6 Mouse
MSCs/GFP can be split at 1:2 or other appropriate ratiocs.

14. Add an appropriate amount of medium to the cells. Incubate the cells at 37°C
inside a 5% CQ; humidified incubator.

Note: Care should be taken to avoid introducing bubbles during pipetting.
Additional Tips

Time to Change Medium

It is recommended to change the culture medium whenever the medium becomes
acidic, even if the cells do not reach 80-90% confluency. The pH indicator in the
culture medium will appear yellow when acidic. In general, change the growth
medium every three days.

Time to Subculture

When OriCell™ Strain C57BL/6 Mouse MSCs/GFP are 80-90% confluent, it is
recommended that the cells be subcultured. Do not let the cells overgrow as it
will result in contact inhibition.

OriCell™ Strain C57BL/6 Mouse MSCs DIFFERENTIATION USING
OriCell™ DIFFERENTIATION MEDIA

OriCell™ Strain C57BL/6 Mouse MSCs/GFP can differentiate into a variety of cell
types including osteocytes, adipocytes, and chondrocytes.

Osteogenic Differentiation

Materials Required

OriCell™ Mesenchymal Stem Cell Osteogenic Differentiation Medium (Cat. No.
GUXMX-90021)

Osteogenesis Protocol

IMPI0073A1 MUBMX-01101 Page 7 of 15
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Note: The protocol listed below is for 6-well tissue culture plates.

1. Culture the OriCell™ Strain C57BL/6 Mouse MSCs/GFP in OriCell™
Mesenchymal Stem Cell Growth Medium at 37°C in a 5% CO, humidified
incubator.

2. When cells are approximately 80-90% confluent, they can be dissociated
with Trypsin-EDTA (Cat. No. TEDTA-10001).

3. Reseed the MSCs in the growth medium at 3x10%cells/cm? in a 6-well tissue
culture plate pre-coated with 0.1% gelatin solution.

Incubate the cells at 37°C inside a 5% CO, humidified incubator.

5. After 24 hours, when cells are approximately 60-70% confluent, carefully
aspirate off the growth medium from each well and add 2 mL of OriCel™
Mesenchymal Stem Cell Osteogenic Differentiation Medium.

6. Feed cells every 3 days for 2-4 weeks by completely replacing the medium
with fresh OriCell™ Mesenchymal Sterm Cell Osteogenic Differentiation
Medium.

7. After 2-4 weeks of differentiation, cells can be fixed and stained with alizarin
red S.

Alizarin Red S Staining Analysis

1. After the cells have differentiated, remove the osteogenic differentiation
medium from the wells and rinse with 1x phosphate-buffered saline {PBS). Fix
cells with 2 mL of 4% formaldehyde solution for 30 minutes.

2. Rinse wells twice with 1x PBS. Stain the cells with 1 mL alizarin red S working
solution for 3-5 minutes.

Rinse wells 2-3 times with 1x PBS.

4. Cells can now he visualized and analyzed under a microscope.

Fig. 3 OriCell™ Strain C57BL/6 Mouse MSCs/GFP are differentiated into osteocytes and are stained
with alizarin red S.

Adipogenic Differentiation

Materials Required
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OriCell™ Mesenchymal Stem Cell Adipogenic Differentiation Medium (Cat. No.
GUXMX-90031)

Adipogenesis Protocol

Note: The protocol listed below is for 6-well tissue culture plates.

1. Culture the OriCell™ Strain C57BL/6 Mouse MSCs/GFP in the OriCell™
Mesenchymal Stem Cell Growth Medium at 37°C in a 5% CQ, humidified incubator.

2. When cells are approximately 80-90% confluent, they can be dissoclated with
Trypsin-EDTA (Cat. No. TEDTA-1000).

3. Reseed the MSCs in growth medium at 2x104 cells/cm2 in a 6-well tissue culture
plate with a medium volume of 2 ml. per well.

Incubate the cells at 37°C in a 5% C02 humidified incubator.

5. Feed the cells every 3 days until they are 100% confluent or post-confluent,
Induction of adipogenic differentiation 3-5 days post-confluency is strongly
recommended.

6. When the cells are 100% confluent or post-confluent, carefully aspirate off the
spent growth medium from the wells and add 2 mL of MSC induction medium per
well.

7. Three days later, change the medium to MSC maintenance medium by completely
replacing the spent induction medium.

24 hours later, change the medium back to MSC induction medium.

9. To optimally differentiate MSCs into adipogenic cells, repeat the cycle of induction
and maintenance at least three times.

10. After three to five cycles of induction and maintenance, culture the cells in
maintenance medium for an additional 7 days. During this 7-day period, change
the medium every 3 days.

Qil Red O Stain Analysis

1. After the cells have differentiated, remove the MSC maintenance medium from
the wells and rinse with 1x phosphate-buffered saline (PBS). Fix cells with 2
mL of 4% formaldehyde solution for 30 minutes,

2. Rinse wells twice with 1x PBS and stain cells with 1 mL of oil red O working
solution (3:2 dilution with distilled water and filter with filter paper) for 30
minutes.

3. Rinse wells 2-3 times with 1x PBS.

4. Cells can now be visualized and analyzed under a microscope.
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Fig.4 OriCell™ Strain C578L/6 Mouse MSCs/GFP are differentiated into adipocytes and are stained

with oil red O.

Chondrogenic Differentiation

Materials Required

OriCell™ Mesenchymal Stem Cell Chondrogenic Differentiation Medium
(Cat. No. GUXMX-90041)

Chondrogenesis Protocol

1.

Calculate the total number of MSC pellet cultures required for your
experiment (2.5x10° MSCs are needed to form each chondrogenic pellet).
Transfer this amount of cells into an appropriate culture tube,

Wash the MSCs with Incomplete Chondrogenic Medium. Centrifuge the cells
at 150 x g for 5 minutes at room temperature and then aspirate off the
supernatant. Resuspend the cells in 1 mL of Incomplete Chondrogenic
Medium per 7.5x105 cells, Centrifuge again at 150 x g for 5 minutes and
then aspirate off the medium.

Resuspend the MSCs in Complete Chondrogenic medium to a concentration of
5.0x105 cells/mL.

Aliquot 0.5 mL (2.5x105 cells) of the cell suspension into 15 mL
polypropylene culture tubes, Centrifuge the cells at 150 x g for 5 minutes at
room temperature. DO NOT aspirate the supernatant or resuspend the pellet.

Loosen the caps of the tubes one half turn in order to allow gas exchange,
and incubate the tubes at 37°C in a humidified atmosphere of 5% CO02. Do
not disturb the pellets for 24 hours.

Feed the cell peliets every 2-3 days by completely replacing the medium in
each tube (to avoid aspirating the pellets when aspirating the medium, attach
a sterile 1-200uL pipette tip to the end of the aspirating pipette). Add 0.5 mL
of freshly prepared Complete Chondrogenic Medium to each tube.

After replacing the medium, flick the bottom of the tube to ensure that the
pellet is free floating. Loosen the caps and return the tubes to the 37°C
incubator.

Chondrogenic pellets should be harvested after 14-28 days in culture. Pellets
may be formalin-fixed and paraffin-embedded for alcian blue stain analysis.
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Alcian Blue Staining Procedure

1. The tissue sample should be formalin-fixed and paraffin-embedded already.

2. Staining procedure:

a)
b)
9
d)

e)

Deparaffinize slides and hydrate to distiiled water.
Stain in alcian blue solution for 30 minutes.
Wash in running tap water for 2 minutes.

Rinse in distilled water.

Visualize under a light microscope and capture images for analysis. Blue

staining indicates synthesis of proteoglycans by chondrocytes.

Fig.5 CriCell™ Strain C57BL/6 Mouse MSCs/GFP are differentiated into cartilages
and are stained with alcian blue.
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CRYOPRESERVATION OF CELLS USING OriCell™
CRYOPRESERVATION MEDIA

OriCell™ NCR Protein-Free Cryopreservation Medium (Cat. No. NCPF-10001) is a
protein-free, ready-to-use freezing medium. Its chemically-defined and protein-
free formulation has been optimized to stem cells and primary cells, thus greatly
enhancing the viability and integrity of these cells by protecting them from
damage during the one-step freeze-thaw procedure. Unlike other conventional
freezing media, which require a slow programmed freeze, this product allows the
cells to be directly frozen at -80°C,

Cryopreservation

. l Note: Change the culture medium with fresh growth medium 24 hours before
e freezing.

1. Collect cells that are in the logarithmic growth phase. Perform a cell count
to determine the viable cell density.

2. Centrifuge the cells for 3-5 minutes at 250 x g and 20°C. Remove and
discard the supernatant using a pipette.

3. Resuspend the cell pellet in the OriCellTM NCR Protein-Free Cryopreservation
Medium at a celt density of 105-106 cells/mL.

4. Dispense aliquots of the cell suspension into cryogenic storage vials that are
properly labeled.

5. Place the vials directly in a -80°C freezer. After 24 hours, transfer the frozen
vials to liquid nitrogen for long-term preservation

IMPI0073A1 MUBMX-01101 Page 12 of 15
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APPENDIX

Troubleshooting

The table below lists some potential problems and sclutions for culturing MSCs.

Care should be taken to avoid introducing
~ bubbles during pipetting. Also avoid vortexing
and high-speed centrifugation

Discard the cells in question and disinfect the
laboratory environment hefore recovering the
: next batch of cells.

“Use Cyagen tailor-made culture media. If
other serum and media products are used,
.. please perform validation to ensure

' ' - compatibility.

Discard the cells in quéstion and disinfect the
laboratory environment before recovering the
next batch of cells.

IMPI0073A1 MUBMX-01101 Page 13 of 15



»6Yaygen

RELATED PRODUCTS

Product Catalog Number
oriCell™ Mouse Mesenchymal Stem Cell Growth MUXMX-90011
Medium :
oriCell™ Mesenchymal Stem Cell Osteogenic GUXMX-90021
Differentiation Medium
OriCell™ Mesenchymal Stem Cell Adipogenic GUXMX-90031
Differentiation Medium '
OriCell™ Mesenchymal Stem Cell Chondrogenic GUXMX-90041
Differentiation Medium

' Trypsin-EDTA o TEDTA-10001
Phosphate-Buffered Saline (1xPBS) PBS-10001

- OriCeli™ NCR Protein-Free Cryopreservation Medium.  NCPF-10001

REFERENCES

Alexandra Peister, Jason A. Mellad, and Benjamin L, Larson. (2004} Adult stem cells
from bone marrow (MSCs) isolated from different strains of inbred mice vary in
surface epitopes, rates of proliferation, and differentiation potential. BLOOD 1:
1662-1668.

Mascud Soleimani, and Samad Nadn. (2009) A protocol for isolation and culture of
mesenchymal stem cells from mouse bone marrow. NETURE 4: 102-106.

Philippe Tropel, Daniele Noel, and Nadine Platet. (2004) Isolation and
characterisation of mesenchymal stem cells from adult mouse bone marrow.
Experimental Cell Research 295: 395-406.

Lindclfo da Silva Meirelles, Pedro Cesar Chagastelles, and Nance Beyer Nardi. (2006)
Mesenchymal stem cells reside in virtually all post-natal organs and tissues.
Jourmal of Cell Science 119! 2204-2213.
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TECHNICAL SUPPORT

Please visit the Cyagen website at www.cyagen.com for technical resources,
additional product information, and special offers. You may also write, emall, call,
or fax to us at:

Cyagen Biosciences, Inc.
574 East Weddell Drive, Suite 6
Sunnyvale, CA 94089, U.S.A.
Email: service@cyagen.com
Tel: 800-921-8930
Fax: 408-400-0565

Material Safety Data Sheets (MSDSs) are available upon request.

The Certificate of Analysis (CoA), which provides detailed guality control
information for each product, is also available at the Cyagen website.

Cyagen Biosciences reserves all rights on the technical documents of its OriCell™

cell culture products. No part of this document may be reproduced or adapted for
other purposes without written permission from Cyagen Biosciences.
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The University of Western Ontario
BIOLOGICAL AGENTS REGISTRY FORM
Approved Biohazards Subcommittee: October 14, 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).

Electronically completed forms are to be submitted to Occupational Health and Safety, (OHS), (Support Services
Building, Room 4190 or to jstanle2@uwo.ca) 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.

Please ensure that all questions are fully and clearly answered. Failure to do so will lead to the form being
returned, which will cause delays in your approval and frustration for you and your colleagues on the Committee.

If you are re-submitting this form as requested by the Biohazards Subcommittee, please make
modifications to the form in bold print, highlighted in yellow. Please re-submit forms electronically.

PRINCIPAL INVESTIGATOR: Paula Foster
DEPARTMENT: Imaging/Medical Physics
ADDRESS: Robarts Research Institute 100 perth dr Rom2276
PHONE NUMBER: 24040
EMERGENCY PHONE NUMBER(S): 24040
EMAIL: pfoster@imaging.robarts.ca

Location of experimental work to be carried out :

Building : RRI Room(s): 2276,2222,2245B,2245E
Building : UH Room(s): L1H1.5
Building : Room(s):

*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: CIHR, NCIC, OCIR, MSSOC, ORF

GRANT TITLE(S):  See attached documents
UNDERGRADUATE COURSE NAME(IF APPLICABLE):

List all personnel working under Principal Investigators supervision in this location:

Name UWO E-mail Address Date of Biosafety Training
Yuhua Chen ychen@robarts.ca attached
Catherin McFadden mcefadden@imaging.robarts.ca attached
Amanda Hemilton hamilton@imaging.robarts.ca attached
Emeline Ribot eribot@imaging.robarts.ca attached
Gabrielle Siegers gsiegers@imaging.robarts.ca attached
Laura Gonzalez Lara gonzalez@imaging.robarts.ca attached

Dana 1 Af 1N



Christiane Mallett cmall@imaging.robarts.ca attached

Vasiliki Economopoulos vecon@imaging.robarts.ca attached
Mariama Henry mhenry@imaging.robarts.ca attached
Matthew Lowerison mloweri@imaging.robarts.ca attached
Gregory A. Dekaban dekaban@robarts.ca attached
Yonathan Araya yaraya@uwo.ca attached
Patrick Lim hlim62@uwo.ca attached
Francisco (Paco) Martinez fmartine@imaging.robarts.ca attached

Please explain how the biological agents are used in your project and how they are stored and
disposed of. The BARF without this description will not be reviewed.

All cell lines will be treated in the same fashion.

Cells will be subcultured aseptically in a biological cabinet. They will be labeled with super
paramagnetic iron oxide particles , if labeling is successful, then the cells will be injected into the
animals. The remaining cells will be disposed of bleach. The methods of injections include subcutneous,
intranodal (lymph node), intracardiac, and intravenous. The injection will be performed in the room
2276 at RRI. The mice will then be housed at ACVS and periodically scanned with MRI at RRI 3T
room or University Hospital's 1.5T MRI facility. After reaching the end points, animals will be
sacrificed, the tissues of interest removed, and placed into formalin for futher ex vivo scaning or tissue
processing. Remaining tissues will be disposed of at the ACVS facility for incineration.

Pertussis Toxin:

The pertussis toxin will be administered to mice to induce experimental autoimmune
encephalomyelitis(t(EAE). After an intraperitoneal injection(ip), pertussis toxin will cause proliferation
of Teells , which is important in the induction process of EAE in mice. Each mouse of experiment goup
will be recived 200ng pertussis toxin via ip. The injection will be done by an experienced member of the
lab in the room 2276 at RRI. Animals will be housed at ACVS and imaged with MRI at RRI 3T room,
Pertussis Toxin that will be kept in a locked 4-degree fridge drawer at all times unless it is in use. A
small aliquot of a dilution should be made when required. A designated individual such as the
laboratory supervisor should make dilutions. Also amount of pertussis toxin that is taken based on
animal weight, that amount will be recorded. Approximations should be avoided, as there will be a
discrepancy in the amount left in the vial and what is indicated in the records. An SOP has been
created(attached).
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Please include a ONE page research summary or teaching protocol in lay terms.
Forms with summaries more than one page will not be reviewed.

The research performed in the Foster lab is focused on the use of MRI to detect and track cells in
preclincial models of disease. Various strategies for labeling cells with iron oxide nanoparticles are
developed in the lab. A variety of cell types have been labeled (cancer cells, immune cells, stem cells) for
use in these projects. Iron labeled cells are injected or transplanted into mouse models of disease and
MRI is used to monitor the cell survival, location and persistence over time (typcially weeks). One focus
in the lab is tracking cancer cell metastasis. Another is tracking the fate of stem cells tranplanted in a
model of multiple sclerosis. At the end of the imaging experiments the mice are euthanized and the
tissues of interest are fixed and prepared for histological analysis to confirm the MRI findings.
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1.0 Microorganisms

1.1 Does your work involve the use of biological agents? YES [1NO
(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

Do you use microorganisms that require a permit from the CFIA?  [] YES NO

If YES, please give the name of the species

What is the origin of the microorganism(s)?

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

Please attach the CFIA permit,

Please describe any CFIA permit conditions:

1.2 Please complete the table below:

Full Scientific Is it known | Is itknown | Isit known | Maximum Source/ I

Name of tobe a to be an to be a quantity to be | Supplier (

Biological human animal zoonotic cultured at l

Agent(s)* pathogen? | pathogen? | agent? one time? (in

(Be specific) YES/NO YES/NO YES/NO Litres)

DHS5a [ ] Yes [] Yes [] Yes 0.5L Invitrogen [

E.Coli strain [ No (] No No [
[] Yes [] Yes ] Yes [
[] No [] No [] No [
[] Yes [] Yes [] Yes |
[ No [] No [] No [
[J Yes [[] Yes (] Yes [
[] No [] No [ ] No [
[] Yes (] Yes [] Yes [
[7] No [] No [] No [
[] Yes [] Yes [] Yes [
[ ] No [ ] No [] No [
(] Yes [] Yes [] Yes [
[] No [] No [] No [
[] Yes [] Yes [] Yes l
[] No [] No [] No |

*Please attach a Material Safety Data Sheet or equivalent from the supplier if the bacterium used is not on this link:
http://www.uwo.ca/humanresources/docandform/docs/ohs/CFIA_Ecoli_list.pdf

Additional Comments:
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2.0 Cell Culture

2.1 Does your work involve the use of cell cultures?

(If NO, please proceed to Section 3.0)

YES

(] NO

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 <]Yes []No human blood Not applicable

Rodent l:] Yes & No

Non-human primate D'\?ééw E] No

Other (specify) [1Yes [<INo

2.3 Please indicate the type of established cells that will be grown in culture in:

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 Yes [ |No | attached attached attached

Rodent [ Yes [ JNo | attached attached attached

Non-human primate [:] Yes[}_\] No

Other (specify) [:] Yes [] No

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

2.4 For above named cell types(s) indicate PHAC or CFIA containment level required 1 2 ]2+ [3

Additional Comments:

3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source materials? 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 /ICompany Name | Material Infected Infectious Containment
With An Infectious Agent (If Level (Select
Agent? applicable) | one)
YES/UNKNOWN

Human Blood (whole) or | Various health [ ]Yes n/a L1 X2

other Body Fluid donors Unknown (J2+ []3

Human Blood (fraction) | n/a [ ]Yes (1 [z

or other Body Fluid ["] Unknown (J2+ []3

Human Organs or n/a [ ]Yes [ []2

Tissues (unpreserved) [ ] Unknown [l2+ 13

_'}'i‘;;“uaelc()g?;"esnfé B n/a Not Applicable Not Applicable

Additional Comments:
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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 YES [ ] NO If NO, please proceed to Section 5.0
4.2 Will genetic modification(s) involving plasmids be done? YES, complete table below [ INO
Bacteria Plasmid(s) ** | Source of | Gene Will there be a | Will there be a What are the
Used for Plasmid Transformed | change due to | change in the consequences
Cloning * or transformation | pathogenicity of the | due to the
Transfected of the bacteria after the transformation
bacteria? genetic of the
modification? bacteria?
no see Clontech | magA or no no no change
attached mms6
sheet

* Please attach a Material Safety Data Sheet or equivalent if available.
*% Please attach a plasmid map.
***No Material Safety Data Sheet is required for the following strains of E. coli:
http://www.uwo.ca’humanresources/docandform/docs/ohs/CFIA_Ecoli_list.pdf

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

[ ] YES, complete table below [<] NO
Virus Used for Vector(s) * Source of Vector | Gene(s) Describe the change
Vector Transduced that results from
Construction transduction
* Please attach a Material Safety Data Sheet or equivalent.
4.3.1 Will virus be replication defective? [] YES ["INO
4.3.2 Will virus be infectious to humans or animals? []YES [CINO
4.3.3 Will this be expected to increase the containment level required? [ ] YES [JNO

5.0 Will genetic sequences from the following be involved?

NO [] YES, specify

HIV

* S S S

NO [J YES

EJNO [] YES

NO [ ] YES, specify
Other human or animal pathogen and or their toxins [X] NO [] YES, specify

5.1 Is any work being conducted with prions or prion sequences?

Additional Comments:

Raji cells contain EBV

HTLV 1 or 2 or genes from any Level 1 or Level 2 pathogens ] NO [ ] YES, specify
SV 40 Large T antigen
E1A oncogene

Known oncogenes

I NO [] YES
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6.0 Human Gene Therapy Trials

6.1 Will human clinical trials be conducted involving a biological agent? []YES NO

(including but not limited to microorganisms, viruses, prions, parasites or pathogens of plant or animal origin)
If no, please proceed to Section 7.0

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

6.3 Will the biological agent be able to replicate in the host? [ ]YES [ ]NO

6.4 How will the biological agent be administered?

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

6.6 Has human ethics approval been obtained? [_] YES, number: [CJNO [] PENDING
7.0 Animal Experiments

7.1 Will live animals be used? YES [ ] NO If NO, please proceed to section 8.0

7.2 Name of animal species to be used Nu/Nu(nude) , SCID and C57B1/6 mice

7.3 AUS protocol # 2900-042, 2010-210

7.4 List the location(s) for the animal experimentation and housing. RRI 2276 and ACVS

7.5 Will any of the agents listed in section 4.0 be used in live animals
[ INO YES, specify: All

7.6 Will the agent(s) be shed by the animal:
[ YES NO, please justify: The bio-agents are injected into the animal that will inducfe the animal
cancer model and will not be shed by the animal.

8.0 Use of Animal species with Zoonotic Hazards

8.1 Will any animals with zoonotic hazards or their organs, tissues, lavages or other body fluids including blood
be used (see list below)? [ ]YES [<] NO - If NO, please proceed to section 9.0

8.2 Will live animals be used? [ ] YES LI NO

8.3 If YES, please specify the animal(s) used:

¢ Pound source dogs []YES ] NO
¢ Pound source cats (] ves NO
¢ Cattle, sheep orgoats  [_] YES, species I NO
¢ Non-human primates [ ] YES, species B NO
4 Wild caught animals [] YES, species & colony # I NO
¢ Birds [] YES, species B4 NO
¢ Others (wild or domestic) [_] YES, specify ] NO

8.4 If no live animals are used, please specify the source of the specimens:
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9.0 Biological Toxins and Hormones

9.1 Will toxins or hormones of biological origin be used? [] YES [ ]NO If NO, please proceed to
Section 10.0

9.2 If YES, please name the toxin(s) or hormones(s) Pertussis Toxin
Please attach information, such as a Material Safety Data Sheet, for the toxin(s) used.

9.3 What is the LDs (specify species) of the toxin or hormone 18ug/kg. no information for human
9.4 How much of the toxin or hormone is handled at one time*? 200ng /each mouse
9.5 How much of the toxin or hormone is stored*? 50-70ug

9.6 Will any biological toxins or hormones be used in live animals? YES [ ]NO
If YES, Please provide details: Pertussis toxin

*For information on biosecurity requirements, please see:
hitp://'www.uwo.ca/humanresources/docandform/docs/healthandsafety/biosafety/Biosecurity Requirements.pdf

Additional Comments:

10.0 Insects

10.1 Do you use insects? [C] 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 insect?

10.4 What is the life stage of the insect?

10.5What is your intention? [ ] Initiate and maintain colony, give location:
[ ] “One-time” use, give location:

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

10.7 Do you use insects that require a permit from the CFIA permit? [ ] YES []NO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:
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11.0 Plants

11.1 Doyouuseplants? [ ]YES [ NO - If NO, please proceed to Section 12.0
11.2 If YES, please give the name of the species.

11.3  What is the origin of the plant?

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

11.5 What is your intention? [] Grow and maintain a crop [ ] “One-time” use

11.6 Do you do any modifications to the plant? [ YES [(]NO
If yes, please describe:

11.7 Please describe the risk (if any) of loss of the material from the lab and how this will be mitigated:
11.8 Is the CFIA permit attached? [] YES []NO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:

12.0 Import Requirements

12.1 Will any of the above agents be imported? [ YES, country of origin Germany  [_] NO
If NO, please proceed to Section 13.0

12.2 Has an Import Permit been obtained from HC for human pathogens? YES [CINO
12.3 Has an import permit been obtained from CFIA for animal or plant pathogens? YES []NO
12.4 Has the import permit been sent to OHS? YES, please provide permit # P-11-0060 [ INO

13.0 Training Requirements for Personnel Named on Form

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

¢ Biosafety

¢ Laboratory and Environmental/Waste Management Safety

¢ WHMIS (Western or equivalent)

¢ Employee Health and Safety Orientation

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

An X in the check box indicates you agree with the above statement... X
Enter Your Name Paula Foster ~ Date: Nov 14.2011
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14.0 Containment Levels

14.1 For the work described in sections 1.0 to 9.0, please indicate the highest
HC or CFIA Containment Level required. (11 2 [J2+ []3

14.2 Has the facility been certified by OHS for this level of containment?
YES, location and date of most recent biosafety inspection: Rm#2222, Rm#2276
| ] NO, please certify
[ ] NOT REQUIRED for Level 1 containment

14.3 Please indicate permit number (not applicable for first time applicants): Bio-RRI-0032

15.0 Procedures to be Followed

15.1 Are additional risk reduction measures necessary beyond containment level 1, 2, 2+ or 3 measures that
are unique to these agents? [JYES <] NO
If YES please describe:

15.2 Please outline what will be done if there is an exposure to the biological agents listed such as a
needlestick injury or an accidental splash:
The injection will be done by a;{experienced member of Lab. An SOP has been created.

15.3  As the Principal Investigator, | will ensure that this project will follow the Western Biosafety Guidelines and
Procedures Manual for Containment Level 1 & 2 Laboratories (and the Level 3 Facilities Manual for Level
3 projects). | will ensure that UWO faculty, staff and students working in my laboratory have an up-to-date
Hazard Communication Form, found at http://www.shs.uwo.ca/workplace/workplacehealth.html

An X in the check box indicates you agree with the above statement... [X]
Enter Your Name Paula Foster ~ Date: Nov 14 2011

15.4  Additional Comments:

16.0 Approvals

1) UWO Biohazards Subcommittee: SIGNATURE: ﬂM//ﬂ, 7 g
Date: IF [P UV

2) Safety Officer for the University of Western Ontario ‘
SIGNATURE: . | Steleny
Date:___ [edo 1(p, 2 O0v2

3) Safety Officer for Institution where experiments will take place (if not U ;
SIGNATURE:

Date: ﬁ_-lm; 26, 26(2-

Approval Number:%w‘p\m‘ DO?Z Expiry Date (3 years from Approval): Fé é) lé{, ZO/ 5-‘

Special Conditions of Approval:
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Grant project titles

Early and Targeted Detection of Metastatic Cancer in the Lymphatic System
Using Cellular Magnetic Resonance Imaging and Nanotechnology(NCIC)

One Millimetre Cancer Challenge (TmmCC), “Tracking Cancer(OICR) Vaccines”

The Use of Cellular MRI to Evaluate Stem Cell Transplantation in a Mode! of
Muitiple Sclerosis(MSSQOC)

Ontario pre-clinical imaging consortium ----Foster/Rutt/McKenzie (ORF)
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Canadian Food Agence canadienns
inspecton Agency  dirspeciion des diments

Office of Biohazard Containment and Safety Bureau du confinemant des piorisques et sdcurite

Science Branch, CHA Direction gendrale des sciences, ACIA
59 Camelot Orive, Ctiawa, Onlaro K1A OY9 53 promerece Camalot, (itawa, Ontario K1A 0Y9

Tet: (613) 221-7068 Fax: (613) 286129 Tél: {613) 221-7068 Teléc: (613) 2286129
Errail: ImportZoopalh@nspestion 56.ca Coumid: ImportZocpaib@nspecion.ge.c2

Qctober 20", 2009

Ms. Shamila Survery / Mr. Michael Decosimo
Cedariane Laboratories Ltd

4410 Paletta Court

Burlingten, Ontarioc L7L 5R2

By Facsimile:  (289) 288-0020

SUBJECT: Importation of Escherichia coli strains

Dear Ms. Survery / Mr. Decosima:

Our office received your query about the importation of Escherichia coli irom the American Type Culiure
Collection (ATCC) located in Manassas, Virginia, United States. The following Escherichia coli strains are
consider to be level 1 animal pathegens:

+ 5K « CIEBS « J52 = MC4100 (MuLac) - U5/41

+ 58 « DH1 - J53 + MG1855 « W208

+ 58-161 - DH10 GOLD - JC3272 + MM294 + W45

+ 679 - DH10B « JC7661 + MS101 + W1485

+ 1532 5 - JC9387 + NC-7 + W3104

» AB284 8 - JF1504 = Nissle 1917 + W3110

- AB311 3 - JF1508 + One Shet STBL3 « WA704

« AB1157 « DY145 - JF1509 » QP50 - WP2

« AB1206 « OY380 + JJO55 * P878 « X1854

* AG1 « E11 - JM83 « PA3C9 « X2160T

+ B - EJ183 » JM101 - PK-5 - X2541

« BB4 + EL250 « JM109 » PMC103 + X2547T

+ BD792 « EMG2 - K12 - PR13 + XL1-BLUE
» BL21 « EPI 300 + KC8 « Rri « XL1-BLUE-MRF
+ BL21 (DE3) - EZ10 « KA8G2 + RV308 » XLOLR

+ BM25.8 - FDA Seattle 1946 « KAM32 *» S17-1A -PIR = Y10

- C - Fusion-Blue + KAM33 + 5C31 « Y1090 (1090)
+ C-1a + H1443 ' » KAM43 » SMR10 « YN2980

+ C-30C0 « HF4714 - LE450 + SOLR » W3110

+ C25 * HB101 - LE451 * SuperchargeEZ10 « WG1

- C41 (DE3) - HS(FFAMP)R - LE452 + SURE - WG439

+ C43 (DE3) + Hfr3C00 - MB408 + TOP1Q + WG443

« C600 « Hfr3000 X74 + MBX1928 » TG1 + WG445

+ Cavalli Hfr « HMS174 » MC1061

The Office of Bichazard Containment and Safety (BCS) of the Canadian Foed Inspection Agency (CFIA)
only issues import permits for microorganisms that are pathogenic te animals, or parts of r_nicroorganisms
that are pathogenic to animals. As the products listed above are not considered pathogenic to animals, the
Ofiice of BCS does not have any regulatory requirements for their importation.

Please note that other legislation may apply. You may wish to contact the Public Health Agency of
Canada's (PHAC) Office of Laboratory Security at (613} 957-1779.

Note: Microorganisms pathogenic to animals and veterinary biologics require an import permit from the
CFiA.

Sincerely,

: ; .
r‘é/‘,ﬂj"/,___’g‘ df_:_‘ o
/  Cinthia Labrie

Head, Animal Pathogen Importation Program Canada
Office of Biohazard Containment & Safety



Cell line will be numbered. These numbers will be indicated on the form due to limited space on the
form.

Name Type Supplier Biosafety Level
(1) THP-1 (human) ATCC( TIB-202) 1
(2) B16F10 (Rodent) Ann Chambers LRCC (collaboration) 1
(3) Glioma-261 (Rodent) National Cancer institute (NCI) 1
(4) Glioma-261RFP (Rodent) NCI 1
(5) FaDu Luc2.11 (Human) Becton Dickinson Technologies 1

(Collaboration)(Purchase from
Attc(HTB-43) before modification done

by BD)
(6) MDA-MB-231-231PA(human) Ann Chambers LRCC( collaboration) 1
(HTB-26) 1
(7) MDA-MB-231BR(human) Ann Chambers LRCC (HTB-26) 1
(8) MDA-MB-231-Iuc-D3H2LN) Ann Chambers LRCC(HTB-26) 1
(9) MDA-MB-435 Ann Chambers LRCC NCIDTP60 1
(10) MDA-MB-231BR eGFP Dr. Brian Rutt’s lab (collaboration) 1
(HTB-26)
(11) MDA-MB-231 with mmsé pcDNA Dr. Brian Rutt’s lab (HTB-26) 1
(12) MDA-MB-231 with magA pcDNA Dr. Brian Rutt’s lab (HTB-26) 1
(13) MDA-MB-231 with pcDNA Dr. Brian Rutt’s lab (HTB-26) 1
(14) MDA-MB-231BR eGFP with mms6 pDsRed Dr. Brian Rutt’s lab (HTB-26) 1
(15) MDA-MB-231BR eGFP with magA pDsRed Dr. Brian Rutt’s lab( HTB-26) 1
(16) MDA-MB-231BR eGFP with mms6-DsRed pDsRed Dr. Brian Rutt’s lab( HTB-26) 1
(17) MDA-MB-231BR eGFP with magA-mms6 pDsRed Dr. Brian Rutt’s lab( HTB-26) 1
(18) MDA-MB-231BR eGFP with magA-DsRed pDsRed Dr. Brian Rutt’s lab( HTB-26) 1
(19) MDA-MB-231BR eGFP with pDsRed  Dr. Brian Rutt's lab( HTB-26) 1
(20)KHYG-1(human) U of T Dr. Keating lab ( collaboration 1
(JCRB0156)
(21) C4-2B (human) ViroMed Laboratories 1
(22) PC-3 (human) NCI (CRL-1435)
1
(23) Melanoma A2058(human) Cedarlane (Attc: CRL-11147) 1

All the cell lines of the above are biosafety level I.

(1) Human mesenchymal stem cells U of T Dr. Keating lab (information is attached) 2
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ATCC Advanced_ Galalog. Search » Product Details
Product Description

Befare submitting an order you wili be asked to read end accept the terms and cond of ATCC's Eiaquin! Trpaier 4
depositing Institution

;L or, in certain cases, an MTA specified by the

Customaers in Eutope, Australia, Csnada, China, Hong Kong, Indis, Israel, Japan, Korea, Macau, Mexico, Naw Zealand, Singapore, and Teiwan, R.0.C. must contact a bt
3 v for pricing information and to place en order for ATCC cultures and products,

Cell Blology
ATCC® Number: TIB-202™ _ Order this Item Price: $279.00
. % e
Designations: i _l‘!P—? Related Links
Depositors: S Tsuchiya
Blosalely Level: 1
Shipped: frozen NCBI Entrez Search
Medium & Ssrum: $ee Propagation "
Lell Micrograch
Growth Properties: suspansion
Organism: Homo sapiens Make a Deposit
Morphology: monocyle Frequently Asked Questjons
Malerial Transfer Agreement
Technical Support
Relaled Cell Cullure Producls
Source! Organ: peripheral blood
Disease: acute monocylic leukemia
Cell Type: monocyls;
Cellular Products: lysozyme Product Inf tion Shest
Permits/Forms: In addition fo the MTA mentioned above, other ATCG. and/or regulatory
permils may be required for the transfer of this ATCC malarial. Anyone
purchasing ATCC malerlal is ullimately responsible for obtaining the
permils. Please glick herg for information regarding the specific
requirements for shipment 1o your location.
Applications: fransfection host
Receplors: complement (C3), expressed [58053)
Fe, expressed
Antigen Expression: HLA A2, A9, BS, DRw1, DRw2 [58053]
DNA Profile (8TR): Amelogenin: XY
CSF1PO: 11,13
D138317: 13
D165539: 11,12
D58818: 11,12
D7S820: 10
THO1: 8,9.3
TPOX: 8,11
vWA: 18
Age: 1 year Infant
Gender: male

1of3 18/01/12 5:07 PM
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Commente:

Subculturing:

Presorvation:

Doubling Tima:
Related Products:

References:

Hotiees end Disclgimers

ATCC prodocts arg intended for laboratory rasearch purposes onfy, uniase aokud otherwise. They Bre not Intended for uae bn humans.

hup:ffwww.atec.org/ ATCC Ad vancedCatalogSearch/ProductDeta...

The cells are phagocytic (for beln lalex beads and sensilized
eryihrocytes) and lack surfaca and cyloplasmie immuncgtotulln.
Monocylic differentiaton can be induced with the phorbo! esler
12-O-elradacanoytphorbol-13-acelate (TPA).

ATCC complete growith medium: The base medium for this cell line
la ATCC-formulaled RPMI-1840 Medium, Celalog Ne. 30-2001. To
maka ihe complels growth medium, add the following componenis 1o
the baze madiurs: 2-mercaptosthanod 1o a final concentration of 0.05
md4; felal bovine serum 1o a final conceniration of 10%.

Atmosphera: alr, 85%: carbon dicxids {CO2). §%

Temperature: 37.0°C

Protoesl: Cullures ¢an be malntalined by the addition of fresh msdium
or replacamant of mediurn. Allematively, cullures can ba establishad
by cendri ion with L resuspension al 2-4 X 10{5) viable
cells/ml. Subculiire when cell conceniralion reaches 8X105)
call/ml.Do not allow ihe cell concenfration %o exceed 1 X 10{8)
caila!ml.

Medium Renewal: Evary 2 to 3 days

Freeze medium: Compisie growlh madium supplemented with 6%
{vi) DMSO
Storage temperature: liquld nilvogen vapor phasa

approximataly 28 hrs

purifiad RNA-ATCC TIR-202R

purified DNAATCC T(8-2020

Reécommandad medium (without the addilional serumn descibed under
ATCC Medium): ATCC 30:2001

Recommendad sarum: ATCC 30-2020

Call culture testad DMSO: ATCC 4-X

22193: Tauchiya 8, et al, Induclion of maturation in cuured human
monacylc lsukemia calls by a phorbol diesler. Cancer Res. 42:
1530-1538, 1082. PubMad;

22285: Skubitz K, et al. Human yle suriace facul
identifled by muAns monecionral antibodles. J. Immurol.  131;
1882-1888, 1083, PubMed: 6618543

32288: Cuihber JA, Lipsky PE. Ragulation of proliferation and Ras
localizallon in trangformad celis by producis of mevalonata mefabotism.
Cancer Res. 57: 3498-2504, 1087, PubMed: 9270018

3235%: Huang S, et al. Adencvirus Interaclion wilb distincl Iniegrins
medigias saparale evenis In cell enlry and gens dslivery to
hemalopolstic cells. J. Virol, 70: 4502-4508, 1966, PubMed: 8878475
32395: Clark RA, e1 al. Tanascin supporis tymphocyta rolling. J. Cell
Blol. 137; 756-765, 1897. PubMed: 8351879

32486; Hambiston J, st al. Aclvalion of c-Jun N-lerminal kinase in
baciesial lipopely: haride-stimulated macrophages. Proc. MNall. Acad.
Sei. USA 93: 2774-2778, 1898, PubMed: 8810118

33031: Heu HY, et al. Inhibifion of macrophage scavengsr racepior
aclivily by wmor nacrosis faclor-aipha I8 lranscriplionally and
posi-ranscriplionalty regulaied. J. Blol. Chem. 271: 7767-7773, 1996.
PubMed: g&31819

3088: Lucas M, Mazzone T. Celt surface proleoglycans modulate net
synihesis and secretion of mecrophage apofipopscisin E. J. Biol
Chem. 271: £3454-13480, 1988. PubMed:

33134 Sando GN, of af. Inducton of ceramide glucosyiransferase
activily In cultured human keratinocyles. J. Biol. Chem. 271:
22044- 22081, 1996, FubMed:

33141: Oflivier v, ol al. Elavaled cyclic AMP Inhiblts NF-kappaB-
mediated lranscriplion In human monocylic cells and andothslial calls.
J. Biol. Chem. 271: 20828.20835, 1898, PubMed: B702838

58053 Tauchlya S, el al. Eslablishmenl and characterizalion of a
human acwe monocylic leukemia cell fine {THP-1). i, J. Cancer 28:
171-176, 1680. PubMed: 070727

White ATCC usas remsonsble efforts o inclede nocwrate end up-to-date information on this ske, ATCC mekes Ao wasranties or representations as bo jts sccuracy. Citations from

scisntilc fRerstwee end petonls aro pravided for nformational purpasea only. ATCC does ot warrant that auth Information has baen confirmed to be accucate

ANl prices e listed in U.S. dollars end are subfect to chenge withoul nolice. A discount off the current Rat price will bo appliod 1o mast culwes for nonprefit instiutions in the

Unlted States. Cultures thal are ordered es tost tubes or fiasks wik carry an eddifonal labacatory few. Fous for pormits, shipping, and hendling msy spply.

oty o g

18/01/12 5:07 PM
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ATCC. Advanced Catalog Search » Product Details

Product Description

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Fatarial Transfer, Agreement or, in certaln cases, an MTA specified by the

depositing Institution.

Customners in Europe, Australia, Canada, China, Hong Kong, India, lsrael, Japan, Korea

distributer for pricing information and to place an order for ATCC cultures and products.

Cell Biology
ATCE® Number:

Designations:
Depositors:
Shipped:

Medium & Serum:

Growth Properties:

Organism:

Morphology:

Source:

Cellular Products:

Permits/Forms:

Applications:
Receptors:

Virus Resistance:

Cytogenetic Analysis:

Comments:

CCL-107™  Order this Item Price:

G Sato
1

frozen

See Propagation
adherent

Rattus norvegicus deposited as Rattus sp.
fibroblast

Organ: brain
Disease: glioma
Cell Type: glial cell;

§-100 protein; produce glyceryl phosphate dehydrogenase in
response to glucocorticoids; somatotrophin

In addition to the MTA mentioned above, other ATCC andfor_regulatory
Rermits may be required for the transfer of this ATCC material. Anyone
purchasing ATCC material is ultimately responsible for obtaining the
permits. Please ¢lick here for information regarding the specific
requirements for shipment to your location.

transfection host
glucocorticoid
poliovirus 3

Stemline number is diploid. Karyotype is stable within the stemline
number and is that of a normal male.

Three cells with breaks; one with a secondary constriction, one with a
dicentric, one with a rearrangement and four with terminal or
centromere associations.

The glial cell strain, C6, was cloned from a rat glial tumor induced by
N-nitrosomethylurea by Benda et al. after a series of alternate culture
and animal passages [PubMed: 4873531]. S-100 production increases
ten fold as cells grow from low density to confluency.

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

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

Temperature: 37.0°C

Related Links

NCBI Entrez Search

Make a Deposit
Freguently Asked Questions

Material Transfer Agreement

Technical Support
Related Cell Culture Products

Product Information Sheet

, Macau, Mexico, New Zealand, Singapore, and Taiwan, R.0.C. must contact a local

Print this Page

19/01/12 1:28 PM
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Subculturing:

Preservation:

Related Products:

References:

Notices and Disclaimers

ATCC products are intended for laberatory research purposes only, unless noted otherwisa. They are not intended for use in humans.

http://www.atce.org/ ATCCAdvancedCatalogSearch/ProductDeta...

Protocol:

-

Remove and discard culture medium.

Z. Briefly rinse the cell layer with 0.25% (wi) Trypsin - 0.53 mM
EDTA solution to remove all traces of serum which contains
trypsin inhibitor.

3 Add 2.0 to 3.0 mi of Trypsin-EDTA solution to flask and observe

cells under an inverted microscope unti! cell layer is dispersed
(usually within 5 to 15 minutes).
Note: To aveid clumping do not agitate the cells by hitting or
shaking the ffask while waiting for the cells to detach. Cells that
are difficult to detach may be placed at 37C to facilitate
dispersal.

4. Add 6.0 to 8.0 ml of complete growth medium and aspirate
cells by gently pipetting.

5. Add appropriate aliguols of the cell suspension to new culture
vessels.

4. Incubate cultures at 37C.

Subcuiflvation Ratlo: A subcultivation ratio of 12 to 1:3 is
recommended
Medlum Renewal: 2 to 3 times per week

Freaze medium: cuiture medium, 85%; DMSO, 5%
Storage temperature: liquid nitrogen vapor phase

Recommended medium (without the additional supplemenis or serum
described under ATCC Medium):ATCC 30-2004

recommended serum:ATCC 30-2020

recommended serum:ATCC 30-2040

0.25% (wiv) Trypsin - 0.53 mM EDTA in Hank' BSS (wfo Ca++
Mg++3:ATCC 30-2101

Cell culture tested DMSO:ATCC 4.X

1022: Benda P, et al. Differentiated rat glial ce!l strain in tissue culture.
Science 161: 370-371, 1968. PubMed: 4873531

25065: Lightbody JJ, et al Establishment of differentiated clonal
strains of glial brain cells in eulture. Fed. Proc. 27: 720, 1968.

32720; Chen Y, et al. Demonstration of binding of dengue virus
envelope protein to target cells. J. Virol. 70: 8765-8772, 1996,
PubMed; 8871005

Retumn io Top

While ATCC uses reasonable efforts to Include accurate and up-to-date Information on this site, ATCC makes no warranties of representations as to its accuracy. Citatlons from

sclantific literature and patents are provided for informaticnal purposes only. ATCC does nat warrant that such information has been confirmed to be accurate.

All prices are listed in U.5. dollars and are sublect to change without notice. A discount off the current list price will be applied to mest cultures for nonprofit instdutions in the

United States. Cuitures that are ofdered as test tubes or flasks will carry an additionat laboratory fee. Fees for permits, shipping, and handling may apply.

Back o my Search

19/01/12 1:28 PM
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Product Description

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Matanal Tisnsier Aqrcenzni or, in certain cases, an MTA specified by the

depositing institution.

Customers in Europe, Australla, Canada, China, Hong Kong, India, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan, R.O.C. must contact a iocal
distiibutor for pricing information and to place an order for ATCC cultures and products.

Cell Biology
ATcc® Number:

Designations:
Biosafety Level:
Shipped:

Medium & Serum:

Growth Properties:

Organism:

Meorphology:

Source:

Permits/Forms:

Applications:
Propagation:

CRL-8476™  Order this Item Price:
)
B16-F10
i
frozen
See Propagation
adherent

Mus musculus

mixture of spindle-shaped and epithelial-like cells

Organ: skin
Strain: C57BL/6J
Disease: melanoma

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

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

Temperature; 37.0°C

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

Prot this Fage

$279.00

Related Links

NCBI_Entrez Search

Cell Microaraph

Make a Deposit

Frequently Asked Questions
Material Transfer Agreement

Technical Support
Related Cell Culture Products

Product Information Sheet

19/01/12 11:04 AM
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Subeculturing: Protocol:

1. Remove and discard culture medium.

2 Briefly rinse the cell layer with 0.25% (wiv} Trypsin- 0.53 mM
EDTA solufion to remove all traces of sefum that contains
trypsin inhibitor.

3. Add 2.0 to 3.0 ml of Trypsin-EDTA solution to flask and observe

cells under an inverted microscope untit cell fayer is dispersed
{usually within 5 to 15 minutes}.
Note: To avoid clumping do not agitate the cells by hitting or
shaking the flask while waiting for the cells to detach. Cells that
ate difficult to detach may be placed at 37°C to facilitate
dispersal.

4. Add 6.0 to 8.0 mt of complete growth medium and aspirate
cells by gently pipetting.

5. Add appropriate aliquots of the cell suspension to new culture
vessels.

6. Incubate cultures at 37°C.

Subcultivation Ratio: A subcultivation ratio of 1:10 Is
recommended
Medium Renewal: Every 2 to 3 days

Preservation: Freeze medium: culture medium, 95%; DMSO, 5%
Storage temperature: liguid nitrogen vapor phase

Related Products: Recommended medium (without the additional supplements or eerum
described under ATCC Medium):ATCC 30-2002
recormmended serum:ATCC 30-2020

References: 22151: Fidler . Biological behavior of malignant melanoma celis
correlated to their swvival n vive. Cancer Res. 35; 218-224, 1975,
PubMed: 1109790
22191: Fidler 1J, et al. Tumoricidal properties of mouse masrophages
activated with mediators from rat lymphocytes stimulated with
concanavalin A, Cancer Res, 36: 3608-3615, 1976. PubMed: 953987
22192 Fidler 1J, Bucana C. Mechanism of tumer cell resistance to
lysis by syngeneic lymphocytes. Cances Res. 37 3945-3956, 1977.
PubMed: 908034
22243: Fidler LJ, Kripke ML. Metastasis results from preexisting variant
cells within a malignant tumor, Science 197: 853-895, 1577. PubMed:
887927
23224: Briles EB, Kornfeld S. Isolation and metastatic properties of
detachment variants of B16 melanoma cells. J. Natl. Cancer Inst. 60:
12171222, 1978, PubMed: 418183
23362: . . Nat. New Biol. 242: 148-149, 1973.

16173787. Li M, et al. Loss of intracisternal A-type retroviral particles
in BL6 melanoma cells transfected with MHC class | genes. J.Gen.
Virel, 77 2757-2765, 1996. PubMed: 8922469

Retiiro to Top

Netices and Disclaimers
ATCC products are intended for laboratory research purposes only, unless noted otherwise. They are not Intendad for use in humans.

\While ATCC uses reasonable efforts to include accurate and up-to-date information on this site, ATCC makes no wamanties of representations as to itg accuracy. Citations from
sclenttfic literature and patents are provided for Infermational purposes only. ATCC does not warrant that such infotrmation has been confirmed to be accurate.

All prices are listedf in 1).S. dollars and are subject to change without notice. A discount off the cursent list price will be applied to most cultures for nonprofit institutions in the
Unfted States. Cultures that are ordered as test tubes or Masks will carry an additional lzboratory fee. Fess for permits, shipping, and handling may apply.

Back to my Search
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Eroduct Description

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Material Transfer Agresmant or, in
certain cases, an MTA specified by the depositing institution.

Customers in Europe, Australia, Canada, China, Hong Kong, India, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan,
R.O.C. must contact a ioca! distributor for pricing information and to place an order for ATCC cultures and products.

2rint this Pagas

ATCC® Number: ‘HTB-Q_\S’Q‘ Price: $294.00

[Designations: FaDu Depositors: SR Rangan

;Bioggfetg fovel: 1 Shipped: frozen

?Medium & Serum: e Pro atle Growth adherent

Properties:

‘Organism: Homo sapiens (human) Morphology:epithelial

ESource= Organ: pharynx

Disease: squamous cell carcinoma

‘Permits/Forms: In addition to the T8 mentioned above, other ATGE and/e: reQuiakery psmylts may be required for the transf

of this ATCC material. Anyone purchasing ATCC material is ultimately r nsible for obtaining the permit
Please giick hers for information regarding the specific requirements for shipment to your location.

ES-D, 1
G6PD, B
GLO-I, 2
Me-2, 2
PGM1, 2

:Commaents: The FaDu line was established in 1968 from a punch biopsy of an hypopharyngeal tumor removed from a Hind :
: patient. :
The established line was found to contain bundles of tonofilaments in the cell cytoplasm and desmosomal regions
were prominent at cell boundaries

subcultivation ratio of 1:3 to 1:6 is recommended
Medium Renewal: 2 to 3 times per week :
Remove medium, and rinse with 0.25% trypsin, 0.03% EDTA solution. Remove the solution and add an additional
1 to 2 ml of trypsin-EDTA solution. Allow the flask to sit at room temperature (or at 37C) until the cells detach.
Add fresh culture medium, aspirate and dispense into new culture flasks
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Product Descrigtion

or, in

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Material Transfer Agrasment
certain cases, an MTA specified by the depositing institution.

Customers in Europe, Australia, Canada, China, Hong Kong, India, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan,
R.0.C. must contact a jgcai distributer for pricing information and to place an order for ATCC cultures and products.

2rint tnis Page

ATCC® Number: HTB-26™ £ Gtdsutbiedtent Price: yaanoe
‘Designations: MDA=MB-231 { Depositors: R Callleau
??g'osafetz {ovels 1 Shipped: frozen
;fMedium & Serum: Prapagatic Growth adherent

E Properties:
:Organism: Homo sapiens (human) Morphology:epithelial
‘Source: Organ: mammary gland; breast

Disease: adenocarcinoma

Derived from metastatic site: pleural effusion
Cell Type: epithelial :
‘Permits/Forms: In addition to the 1A mentioned above, other AYCC and/er requiatery perimits may be required for the transfer
: of this ATCC material. Anyone purchasing ATCC material Is ultimately responsible for obtaining the permits.

Please click rerz for information regarding the specific requirements for shipment to your location. i

epidermal growth faQ:torfEGF), expréssé
transformi factor alpha (

NA Profile (STR):  Amelogenin: X
; CSF1PO: 12,13
D135317: 13
D16S539: 12
D55818: 12
D7s820: 8,9
THO1: 7,9.3
TPOX: 8,9
vWA: 15,18

AK-1, 1
ES-D, 1
G6PD, B

GLO-I, 2

Me-2, 1-2
PGM1, 1-2
PGM3, 1
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Product Description

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's fdatsiial Transfer Agreemeut of, In certain cases, an MTA specified by the

depositing institution.

Customers in Europe, Australia, Canada, China, Hong Kong, India, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Talwan, R.O.C. must contact a loca!
distributer for pricing information and to place an order for ATCC cultures and products.

Cell Biology
atcc® Number:

Designations:

Biosafety Level:
Shipped:

Medium & Serum:

Growth Properties:

Organism:

Morphology:

Source:

Cellular Products:

Permits/Forms:

Isolation:

Tumorigenic:

DNA Profile (STR):

Roptibis. fans

HTB-128™  Order this Ttem Price: $279.00
«"MDA-MB-4358| Refated Links
1
frozen
See Propagation NCBI_Entrez Search
adherent

Cell_Micrograph
Homo sapiens

spindle shaped Make a Deposit
Freguently Asked Questions

Material Transfer Agreement

Technical Support
Related Cell Culture Products

Organ: previously described as: mammary gland; breast
Disease: previously described as ductal carcinoma

Derived from metastatic site: pleural effusion
tubulin; actin

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

Isolation date: 1976
No

Amelogenin: X
CSF1PO: 11
D138317: 12
D168539; 13
D55818: 12
D7S820: 8,10
THO1: 6,7
TPOX;: 8,11
VWA: 16,18

19/01/12 9:54 AM
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Cytogenetic Analysls:

Isoenzymas:

Age:
Gender:
Ethnlcity:
Comments:

Propagation:

Subculturing:

Praservation:

Related Products:

hetp://www.atce.org/ ATCCAdvancedCatalogSearch/ProductDeta. ..

modat number = 56; range = 55 to 62

The cell line is aneuploid human female (XX}, with most chromosome
counts in the 55 to 60 range. Normal chromosomes N6, N11, and N22
were absent, while chromosomes N7, N13, N18 and N21 were single.
Most of the remainder of normal chromosomes were usually paired,
but chromosome N2 was triple. Nineteen marker chromosomes were
identified, with most of them formed from structural alterations of the
missing coples of the normal chromosomes. Six of these markers
involve regions of chromosome N7, while three are recognized as
derivatives of chromosome N8. Regions of a third copy of the normal
and paired chromosomes N3, N15, N17, N20 are noted in markers M1,
M2, M15, and M5, respectively.

AK-1, 1
ES-D, 1
G6PD, B
GLO-, 2
PGM1, 2
PGM3, 1

31 years aduit
female
Caucasian

This cell line was originally described as a spindle shaped variant of
the parentat MDA-MB-435 strain igolated in 1976 by R. Cailleau, et al.
from the pleural effusion of a 31 year old female with metastatic,
ductal adenocarcinoma of the breast However, recent studies have
generated questions about the origin of the parent cell fine,
MDA-MB-435, and by extension HTB-129. Gene expression analysis of
the cells produced microarrays in which MDA-MB-435 clustered with
cell lines of melanoma origin instead of breast {PubMed ID: 10700174,
PubMed 1D: 15150101, PubMed ID: 15679052], Additional studies have
since correborated a melanocyte origin of MDA-MB-435, to which
ATCGC has responded by pursuing its own investigation into the identity
of this cell line. The cell line to which MDA-MB-435 is reporied to have
been ¢ross-contaminated with is the M14 melanoma line [PubMed ID:
12354931 and PubMed ID: 17004108].

Derivatives of HTB-129 with identities in question:

M4A4, ATCC ® CRL-2914

M4A4 GFP, ATCC @ CRL-2915

M4A4 LM3-2 GFP, ATCC ® CRL-2916

M4A4 LM3-4 CL 16 GFP, ATCC ® CRL-2917

NM2C5H, ATCC ® CRL-2918

NM2C§ GFP, ATCC ® CRL-2919

ATCC complete growth medium: The base medium for this cell line
is ATCC-formutated Leibovitz's L-15 Medium, Catafog No. 30-2008, To
make the complete growth medium, add the following components to
the base medium:

& 0.01mg/ml bovine insulin
* 0.Cimg/ml glutathione
# fotal bovine serum to a final concentration of 10%

Atmosphere: air, 100%
Temperature: 37.0°C

Protocol: Remove medium, add fresh 0.25%trypsin - 0.53 mM EDTA,
ringe and remove. Place flask at room temperature {or incubated at
37C) for approximately 10 minutes or until the cells detach. Add fresh
medium, aspirate and dispense into new flasks.

Subcultivation Ratio: A subpultivation ratio of 1:3 to 16 is
recommended

Medium Renewal: 2 to 3 times per week

Freeze medlum: Culture medium, 85%; DMSO, 5%
Storage temperature: liquid nitrogen vapor phase

Recommended medium (without the additional supplements or serum
described under ATCC Medium):ATCC 30-2008

recommended serum:ATCC 30-2020

purified DNAATCC HTB-129D

purified RNACATCC HTB-125R

19/01/12 9:54 AM



ATCC: Catalog Search

30f3

References:

ATCC products are Intended for laboratory research purposes only, unless noted otherwise. They are not intended for use In humans.

hitp://www.atce.org/ ATCCAdvancedCatalogSearch/ProductDeta. ..

1206; Brinkley BR, et al. Variations in cell form and cytoskeleton in
human breast carcinoma cells in vitro. Cancer Res. 40: 3118-3129,
1980. PubMed: 7000337

22429: Sicitiano MJ, et al. Mutually exclusive genetic signatures of
human breast tumor cell lines with a common chromosomal marker.
Cancer Res. 39; 919-022, 1979. PubMed: 427779

22656: GCailleau R, et al. Long-term human breast carcinoma cell lines
of metastatic crigin: preliminary characterization. In Vitro 14 911-915,
19878. PubMed: 730202

32341: Sheng 8, et al. Maspin acts at the cell membrane to inhibit
invasion and motility of mammary and prostatic cancer cells. Proc.
Natl. Acad. Sci, USA 93: 11669-11674, 1986. PubMed: 8876194
32025: Zhu X, et al. Cell eycle-dependent medulation of telomerase
activity in tumor cells. Proc. Natl. Acad. Sci. USA 93: 6091-6095,
1996. PubMed: BE50224

49803: Ross DT, et al. Systemalic variation in gene expression
patterns in human cancer cell lines. Nature Genetics 24. 227-235,
2000. PubMed: 10700174

89918: Ellison G, et al. Further evidence to support the melanocylic
origin of MDA-MB-435. Mol. Pathol. 55: 294-299, 2002. PubMed:
12364931

90826: Sellappan s, et al. Lineage infidelity of MDA-MB-435 cells:
expression of melanocyte proteins in a breast cancer cell line. Cancer
Res. 64; 3479-3485, 2004. PubMed: 15150101

90828. Rae JM, et al. Common origins of MDA-MB-435 cells from
various sources with those shown to have melanoma properties. Clin.
Exp. Metastasis 21. 543-552, 2004. PubMed: 15679052

16173093; Rae JM, et al., MDA-MB-435 cells are derived from M14
Melanoma cells - a loss for breast cancer, but a boon for melancma
research. Breast Cancer Res. Treat 104;13-189, 2007. PubMed:
17004108,

18173545: Chambers AF. MDA-MB-435 and M14 cell lines. identicat
but not M14 melanoma? Cancer Res. 69(13): 5292-5293, 2009.
PubMed: 15549886,
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Product Description

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's tdatarial Transter Aoreament or, In certain cases, an MTA specified by the

depositing institution.

Customers in Europe, Australia, Canada, China, Hong Kong, India, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan, R.O.C. must contact a local
distributor for pricing information and to place an order for ATCC cultures and products.

Cell Biology
ATCC® Number:

Designations:
Depositors:
Biosafety Level:
Shipped:

Medium & Serum:

Growth Properties:

Organism:

Morphology:

Source:

Permits/Forms:

DNA Profile (STR):

Age:
Gender:

Ethnicity:

CRL-2408™

NK-92MI

“Conkwest Inc.

2
frozen

See Propagation
suspension, multicell aggregates
Homo sapiens deposited as human

lymphoblast

Disease: malignant non-Hodgkin's lymphoma
Cell Type: natural killer cell; NK cell;

In addition to the MTA mentioned above, other ATCC andfor 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.

D5S818: 12. 13
D138317: 9, 12
D78820: 10, 11
D165539: 11, 12
vWA: 16, 18
THO1: 6, 9.3
TPOX: 8
CSF1PC: 11, 12
Amelegenin: X, Y

50 years
male

Caucasian

Order this Item Price:

$329.00

Retated Links

Bt this Pave

NCBI_Entrez Search

Cell Micrograph

Make a Deposit
Frequently Asked

yestions

Material Transfer Agreement

Technical Support

Related Cell Culture Products
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NK-92 is an interleukin-2 (IL-2) dependent Natural Killer Cell line
derived from peripheral blood mononuclear cells from a 50 year old
Caucasian male with rapidly progressive non-Hodgkin's lymphoma.
NK-92M| is an interleukin-2 {IL-2) independent Natural Killer Cell line
derived from the NK-92 (ATCC CRL-2407) cell line by fransfection. The
parental cells were transfected with human IL-2 cDNA in the retroviral
MFG-hIL-2 vector by particle-mediated gene transfer. The transfection
is stable, most likely due to integration of the vector into genomic
DNA. The cell line is cytotoxic to a wide range of malignant cells; it
kills both K562 cells and Daudi cells in chromium release assays.
NK-92 and derivative cell line NK-92MI have the following
characteristics: surface marker positive for CD2, CD7, CD11a, CD28,
CD45, CD54 and CD56 bright; surface marker negative for CD1, CD3,
CD4, CD5, CD8, CD10, CD14, CD16, CD19, CD20, CD23, CD34 and
HLA-DR. The parental IL-2 dependent cell line is available as
CRL-2407 (NK-92). NK-892M| wae shown to contain, express, and
synthesize the hiL-2. A culture submitted to the ATCC in September of
1998 was found to be contaminated with mycoplasma. Progeny were
cured by a 21-day {reatment with BM Cycline. The cells were assayed
for mycoplasma, by the Hoechst stain, PCR and the standard culture
test, after a six-week period following treatment. Al tests were
negative.

ATCC complete growth medium: The base medium for this cell line
is Alpha Minimum Essential medium without ribonucleosides and
deoxyribonuclecsides but with 2 mM L-glutamine and 1.5 g/L sodium
bicarbonate . Te make the complete growth medium, add the following
components to the base medium: 0.2 mM inositol, 01 mM
2-mercaptoetnanol; 0.02 mM folic acid; horse serum to a final
concentration of 12.5%; fetal bovine serum to a final concentration of
12.5%.

Temperatura: 37.0°C

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

Protocol: Cuitures can be maintained by centrifuging cells and
resuspending cell peflet in fresh medium at 2 - 3 X 105 viable
cells/mL, Centrifugation and fufl replacement of culture medium may be
performed for the first subcultures. Cultures can then be maintained by
addition of fresh medium. Pipet the celts up and down on the back of
the ftask every 2-3 days to produce a singie cefl suspension. Maintain
cell density between 2 X 10 5 and 1 X 10 6 viable cells/ml or use a
1:3 spilt ratio.

Freeze medium: FBS, 90%; DM$OQ, 10%
Storage tempearature: liquid nitrogen vapor phase

recommended serum: ATCC 30-2020
recommended serum: ATCC 30-2040
parental cell line: ATCC CRL-2407 (EBV po

33894; Gong JH, et al. Characterization of a human cell line (NK-92)
with phenotypical and functional characteristics of activated natural
killer cells. Leukemia B: 652-658, 1994, PubMed: 8152260

38980: Tam YK, et al. Characterization of genetically aitered,
interleukin 2-independent natural killer celf fines suitable for adoptive
celiular immunotherapy. Hum. Gene Ther. 10: 13590-1373, 1989.
PubMed: 10365666

40184: Tam YK, et al. Immunotherepy of malignant melanoma in a
$CID mouse model using the highly cytotoxic natural killer cell line
NK-92, J. Hematother. 8: 281-290, 1999. PubMed: 10417052

While ATCC uses reasonable efforts to include accurate and up-to-date information on this site, ATCC makes no warranties or representations as to its accuracy. Citaticas from

sclendific literature and patents are provided for Informatianal purposes only. ATCC does hot warrant that such information has been confirmed to be accurate.

All prices are listed in U.S. dollars and are subject to change without notice. A discount off the current list price will be applied to most cultures for nonprofit Institutions in the

United States. Cultures that are ordered as test tubes or flasks will carry an additional |aboratory fes. Fees for permits, shipping, and handiing may apply.
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Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's #datarial Transfer Aureament or, In certain cases, an MTA spacified by the

depositing institution.

Customers In Europe, Australia, Canada, China, Hong Kong, India, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan, R.O.C. must contact a local

distributor for pricing information and to place an order for ATCC cultures and products.

Cell Biology

ATCC® Number: CRL-1435™ Order this Item Price:
Designations: © PC-3

Depositors: ME Kaighn

Blosafety Level: 1

Shipped: frozen

Medium & Serum: See Propagation

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

Growth Properties:

Organism: Homo sapiens
Morphology: epithelial
Source: Organ: prostate

Tumor Stage: grade IV
Disease: adenocarcinoma
Derived from metastatic site: bone

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.

Permits/Forms:

Applications:
Tumorigenic:
Antigen Expression:
DNA Profile (STR):

Cytogenetic Analysis:

transfection host
Yes
HLA A1, A9

Amelogenin: X
CSF1PO: 11
D138317: 11
D168539: 11
055818 13
D7S820: 8,11
THO1: 6,7
TPOX: 8,9
vWA: 17

The line is near-triploid with a modal number of 62 chromosomes.
There are nearly 20 marker chromosomes commonly found in each
cell, and normal N2, N3, N4, N5 N12, and N15 are not found. No
normal Y chromosomes could be detected by Q-band analysis.

Beint this Page

$279.00

Related Links

NCBI Entrez Search

Il_Migrograph

Make a Deposit
Frequently Asked Questions
Material Transfer Agreement

Technical Support
Related Cell Culture Products

Product Information Sheet
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Age:
Gender:
Ethnicity:

Commaeants:

Subculturing:

Preservation:

Related Products:

References:

http://www.atcc.org! ATCC AdvancedCatalogSearch/ProductDeta. ..

62 years adult
male
Caucasian

The PC-3 was initiated from a bone metastasis of a grade |V prostatic
adenacarcinoma from a 62-year-old male Caucasian.

The cefls exhibit low acid phosphatase and testosterone-5-alpha
reductase activities

ATCC complete growth medium: The base medium for this cell line
is ATCC-formulated F-12K Medium, Catatog No. 30-2004. To make the
complete growth medium, add the following components te the base
medium: fetal bovine serum fo a final concentration of 10%.
Atmosphere: air, 95%; carban dioxide {CO2), 5%

Temperature: 37.0°C

Protocol:

1. Remove and discard cuiture medium.

2. Briefly rinse the cell layer with 0.25% (wh) Trypsin- 0.53 mM
EDTA solution to remove all traces of serum that contains
trypsin inhibitor.

3. Add 2.0 to 3.0 ml of Trypsin-EDTA solution to flask and observe

cells under an inverted microscope until cell layer is dispersed
(usually within § to 15 minutes).
Note: To avoid clumping de not agitate the cells by hitting or
shaking the flask while waiting for the ceils to detach. Gells that
are difficult to detach may be placed at 37°C to facilitate
dispersal.

4 Add 6.0 to 8.0 mi of complete growth medium and aspirate
cells by gently pipetting.

5. Add appropriate aliguots of the cell suspension to new culture
vessels.

6 Incubate cultures at 37°C.

Subcultivation Ratio: A subcultivation ratio of 1:3 to 1.6 is
recemmended
Medium Renewal: 2 to 3 times per week

Freseze medium: Complete growth medium supplemented with 5%
(viv) DMSO
Storage temperature: liguid nitrogen vapor phase

Recommended medium (without the additional supplemerds or serum
described under ATCC Medium):ATCC 30-2004
recommended serurm:ATCC 30-2020

22363: Kaighn ME, et al. Establishment and characterization of a
human prostatic carcinoma cell line (PC-3). Invest. Urol. 17: 16-23,
1979. PubMed: 447482

22470: Chen TR. Chromosome identity of human prostate cancer cell
lines, PC-3 and PPC-1. Cytogenet. Cell Genet. 62: 183-184, 1993.
PubMed: 8428522

26302 Ohnuki Y, et al. Chromosomal analysis of human prostatic
adenocarcinoma cell lines. Cancer Res. 40: 524-534, 1980. PubMed:;
7471073

32341: Sheng S, et al. Maspin acts at the cell membrane to inhibit
invasion and motilty of mammary and prostatic cancer cells. Proc.
MNatl. Acad. Sci. USA 93: 11669-11674, 1996. PubMed; 8876184
32344: Umekita Y, et al Human prostate tumor growth in athymic
mice: inhibitioh by andregens and stimulation by finasteride. Proc. Natl.
Acad. Sci. USA 93: 11802-11807, 1996. PubMed: 8876218

32460: Carter RE, et al. Prostate-specific membrane antigen is a
hydrolase with substrate and pharmacologic characteristics of a
neuropeptidase. Proc. Natl. Acad. Sci. USA 93: 749.753, 1996.
PubMed: 8570628

32486: Nupponen NN, et al. Genelic aiteratiens in prostate cancer cell
lines detected by comparative genomic hybridization. Cancer Genet.
Cytogenet. 101: 53-57, 1998, PubMed: 2460501

32488: Geiger T, et al. Antitumor activity of a PKC-alpha antisense
aligenuclectide in combination with standard chemotherapeutic agents
against various human tumors transplanted into nude mice. Anticancer
Drug Dee. 13: 35-45, 1998. PubMed: 9474241

32916: Su ZZ, et al. Surface-epitope masking and expression cloning
identifies the human prostate carcinoma tumor antigen gene PCTA-1 a
member of the galectin gene family. Proc. Natl. Acad. Sci. USA 93
7252-7257, 1986, PubMed: 8692978
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ATCC preducts are Intended for laboratory research purpeses only, unless noted otherwise. They are not intended for use in humans.

While ATCC uses reasonable efforis to include accurate and up-to-date information on this site, ATCC makes ne waranties or fepresentations as to its accuracy. Citations from
sclentific literature and patents are provided for Informational purposes only. ATCC does not warrant that such information has been confirmed to be accurate.

All prices are listed In U.8. dollars and are subject to change without notice. A discount off the current list price will be applled 1o most cultures for nonprofit Institutions in the
Urited States. Cultures that are ordered as test tubes or flasks will carry an additional laboratory fes. Fees for permits, shipping, and handling may apply.
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Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's {atarial Tlansfel Auigement or, in certain cases, an MTA specified by the

depositing institution.

Customers in Europe, Australla, Canada, China, Hong Kong, India, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan, R.O.C. must contact a local
distributor for pricing information and to place an order for ATCC cultures and products.

Cell Biology
ATCC® Number:

Designations:
Depositors:
Biosafety Level:
Shipped:

Medium & Serum:

Growth Properties:

Organism:

Morphology:

Source:

Cellular Products:

Permits/Forms:

Restrictions:

Isolation:
Applications:
Receptors:

Tumorigenic:

CRL-1740™

LNCaP clone FGC!

JS Horoszewicz

1

frozen

See Propagation

adherent, single cells and loosely attached clusters
Homo sapiens

epithelial

Organ: prostate
Disease: carcinoma
Derived from metastatic site: left supraciavicular lymph node

human prostatic acid phosphatase; prostate specific antigen

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 glick here for information regarding the specific
requirements for shipment to your location.

Distribution of this material for commercial purposes will require
execution of a Non-exclusive License Agreement. At the time of
placing an order, customers must send a request to licensina@ATCC
.org. Orders will be shipped when Customer Service receives
confirmation from our Licensing officer.

Isolation date: 1977
transfection host
androgen receptor, positive; estrogen receptor, positive [23045

Yes

Order this Item Price:

$279.00

Related Links

NCBI_Entrez Search

Cell Micrograph

Make a Deposit

Frequently Asked Questions
Material Transfer Agreement

Technical Su it
Related Cell Culture Products

Product Infermation Sheet
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DNA Profile (STR):

Cytoganetic Analysls:

Age:
Gender:
Ethnicity:

Comments:

Propagation:

Subculturing:

Preservation:

http://www.atce.org/ ATCCAdvancedCatalogSearch/ProductDeta...

Amelogenin: XY
CSF1PQ; 10,11
D138317: 10,12
D16$538: 1
D55818: 11,12
078820: 9.1,10.3
THO1: §

TPOX: 8,9

vWA: 16,18

This is a hypoletraploid human celi line. The modal chromosome
number was 84, occurring in 22% of cells. However, cells with
chromosome counts of 86 (20%) and 87 (18%) alse occurred at high
frequencies. The rate of celis with higher ploidies was 6.0%,

50 years adult
male
Caucasian

LNCaP clone FGC was isolated in 1977 by JS. Horoszewicz, et al,
from a needle aspiration biopsy of the left supraclavicular tymph node
of a 50-year-old Caucasian male (blood type B+) with confirmed
diagnosis of metastatic prostate carcinroma.

These cells are responsive to 5-alpha-dihydrotestosterone (growih
modulation and acid phosphatase production).

The cells do not produce a uniform monolayer, but grow in clusters
which should be broken apart by repeated pipetting when subcultures
are prepared.

They attach only lightly to the substrate, do not become confluent and
rapidly acidify the medium.

Growth is very slow.

The cells should be allowed to incubate undisturbed for the first 48
hours after subculture.

When flask cultures are shipped, the majority of the cells become
detached from the flask and float in the medium.

Upon receipt, incubate the flask (in the usual position for monolayer
cultures) for 24 to 48 hours to allow the celis to re-attach.

The medium can then be removed and replaced with fresh medium.

If desired, the contents of the flask can be collected, centrifuged at
300 X for 15 minutes, resuspended in 10 ml of medium and
dispensed into a single flask.

ATCC complete growth medium: The base medium for this cell line
is ATCC-formulated RPMI-1640 Medium, Catalog No. 30-2001. To
make the complete growth medium, add the following components to
the base medium: fetal bovine serum to a final concentration of 10%.
Atmosphere: air, 5%, carbon dioxide (CO2), 5%

Temperature: 37.0°C

Protocol:

1. Remove and discard culture medium.

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

3. Add 2.0 to 3.0 m! of Trypsin-EDTA solution to flask and observe

ceils under an inverted microscope until cell fayer is dispersed
{usually within 5 to 15 minutes).
Note: To avoid clumping do not agitate the cells by hitting or
shaking the ftask while waiting for the cells to detach. Cells that
are difficult to detach may be placed at 37°C to facilitate
dispersal.

4. Add 6.0 to 8.0 ml of complete growth medium and aspirate
cells by gently pipetting.

5. Add appropriate aliquots of the cell suspension to new eulture
vessels,

Maintain cultures at a cell concentration between 1 X 10(4) and
2 X 10(5) cellsfom2.
6. Incubate cultures at 37°C.

Subcultivation Ratlo: A subcultivation ratio of 1:3 to 16 is
recommended
Medlum Renewal: Twice per week

Freaze medium: Complete growth medium supplemented with 5%
(viv) DMSO
Storage temperature: liquid nitrogen vapor phase

19/01/12 10:07 AM
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Doubling Time:
Related Products:

References:

Notices and, Disclaimers

ATCC products are Intendad fer laboratory research purposes only, unless noted otherwise. They are not Intended for use i humans.
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about 34 hours

Recommended medium (without the additional supplemenis or serum
described under ATCC Medium):ATCC 30-2001

recommended serum:ATCC 30-2020

derivative: ATCC CRL-10995

purified DNA:ATCC QRL-1740D

21889: . Models for prostate cancer. 37New York: Liss; 1980.

22410 Gibas Z, et al. A high-resolution study of chromosome ¢hanges
in @ human prostatic carcinoma cell line (LNCaP). Cancer Genet.
Cytogenet. 11: 399-404, 1984. PubMed: 6584201

23045. Horoszewicz JS, et al. LNCaP wmodsl of human prostatic
carcinama, Cancer Res. 43: 1809-1818, 1983. PubMed; 6831420
32283 Hu 8X, et al. Development of an adenovirus vector with
tefracycline-regulatable human tumor necrosis factor alpha gene
expression. Cancer Res. 57: 3339-3343, 1867. PubMed: 9269991
33090: Boffa LC, et al. Invasion of the CAG triplet repeats by a
complementary peplide nucleic acid inhibits transcription of the
andgrogen receptor and TATA-binding profein genes and correlates with
refolding of an active nucleosome containing a unique AR gens
sequence. J. Biol, Chem. 271: 13228-13233, 1996. PubMed: 8662737

While ATCC uses reasonable efforts to include accurate and up-to-date information on this site, ATCC makes ho wasranties or representations as to its accuracy. Citations from

sclentific Iterature and patents are provided for Informational purposes only. ATCC does not warrant that such information has been confirmed o be accurate.

All prices are listed in U.S. dollars and are subject to change without notice. A discount off the current list price will be applied to most cullures for nonprofit institutions in the

United States. Gultures that are ordered as test tubes or flasks will carry an additional laboratory fee. Fees for permits, shipping, and hariling may apply.
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Product Description

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Material Transfer Agreement or, in certain cases, an MTA specified by the

deposiling institution,

Cuslomers in Europe, Australia, Canada, China, Hong Kong, India, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan, R.0.C. musl contact a local
distributor for pricing information and to place an order for ATCC cultures and products.

Cell Biology
® 3
ATCC™ Number:

Designations:
Depositors:
Biosafety Level:
Shipped:

Medium & Serum:

Growth Properties:

Organism:

Morphology:

Source:

Permits/Forms:

Applications:

Receptors:

Tumorigenic:

DNA Profile (STR):

Age:
Gender:
Ethnicity:

Comments:

CRL-11147™ ! Order this Item Price:

A2058 %
W Stetler-Stevenson
1
frozen

See Propagation
adherent

Homo sapiens (human)

epithelial

Organ: skin
Disease: melanoma
Derived from metastatic site: lymph node

In addition to the MTA mentioned above, other ATCC and/or requlatory
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 (technology from amaxa)

nerve growth factor (NGF), expressed
faminin, expressed

Yes

Amelogenin: XY
CSF1PO: 10,11
D13S317: 13,14
D16S539: 9,13
D5S818: 9,12
D75820: 11
THO1: 7,9
TPOX: 8

VWA: 14,18

43 years adult
male
Caucasian

This cell line is highly invasive and provides a source of cellular
invasion associated proteins (such as the 72000 dalton type IV
collagenase.

Tissue inhibitor of metalloproteinase-2 (TIMP-2), autocrine motllity
factor and the 67000 dalton laminin receptor.

$329.00

Related Links

b

NCBI Entrez Search

Make a Deposit

Print_this Page

Frequently Asked Questions
Material Transfer Agreement

Technical Support

Related Cell Culture Products
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Propagation: ATCC complete growth medlum: The base medium for this cell line
is ATCC-formulated Dulbacco’s Modified Eagle's Medium, Catalog No.
302002, To make the complete growth medlum, add the following
components to the base medium: fetal bovine serum io a final
concentration of 10%.
Atmosphere: alr, 85%; carbon dioxide (CO2}, 5%
‘Temparature: 37.0°C

Subculturing: Frotocol:

1. Remove and discard cullure medlum.

2. Brigfly rinsa the cell layer with 0.25% (wiv) Trypsin- 0.53 mM
EDTA solution to remove all lraces of setum Ihat contains
trypsin Inhibltor.

3. Add 2.0 to 3.0 mt of Trypsin-EDTA solution to flask and observe

cells under an Invarted microscope untl cell layer is dispersed
{usually within 5 1o 15 minutes).
Nete: To avoid clumping do not agilate the cells by hilting or
shaking the flask while waiting for the cells to detach, Cells that
are difficult to detach may be placed at 37°C 1o facilitate
dispersal,

4. Add 6.0 to B.0 ml of complsta growth medium and aspirate
cells by gently pipetting.

5, Add appropriate aliguots of lhe cell suspansion o new culture
vesssls.

6. Incubate cultures at 37°C.

Subcullivatlon Ratle: A subcultivation ratio of .6 te 1:12 Is
recommended
Medlum Renewal: Every 2 1o 3 days

Preservation: Freeze medium: Gomplete growth medium supplemented with 5%
(viv) DMSO
Storage temperature: liguid nitrogen vapor phase

Related Products: Recommended medium (without the additional supplements or serum
described under ATCC Medium):ATCC 30-2002
racommended serum:ATCC 30-2020

Réferences: 22590 Fabricant RM, et al. Netve growth factor receptors on human
melanoma cells in culture. Proc. Natl. Acad. Scl. USA T4: 565-569,
1977. PubMed: 265522
23263: Sherwin SA, et al. Human melenoma cells have both nerve
growth factor and nerve growth factor-speclfic receptors on their cell
surfaces. Proc. Nafl. Acad. Sci. USA 76: 1288-1282, 1679. PubMed:
375235
232689: Todaro GJ, et al. Transforming growth faclors produced by
certain human tumor cells: polypeptides thal Interact with epidermal
growth factor receptors. Proc. Nail. Acad. Scl. USA 77: 5258-5262,
1980. PubMad: §254071
23404: Statier-Stevenson WG, et af. The aclivation of human type IV
collagenase proenzyme. Sequence Idenlification of the major
converslon product follawing organomercurial activation. J. Biol. Chem.
264: 1353-1356, 1989. PubMed: 2536363
23549:  Stefler-Stevenson WG, at  al.  Tissus  Inhlbitor of
maetalloproteinase (TIMP-2). A new member of the rmetalloproteinase
inhlbitor famlly. J. Biol. Chem. 264: 17374-17378, 1988. PubMed:

2793861
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ATCC products are Intended for laboratory research purposes only, unless noted otherwlse. They areé not Intanded for use in humans.
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Background aims

A robust methodvlogy for the isolation of cord Hood-derived
multipotent mesenclymal  stromal cells (CB-M3Cs) from fresh
umbilical card bood has wot beew reported in any species. The
objective of this shwdy was to improve the fislation procedure for
equine CB-MSCs,

Methods

Presculture separation of red and whire blood cells was dowe using
cither PrepaCyrci-FQ medium or Ficoll-Pague? PREMIUM density
wmedinm. Regular FRS and MSC-qualified FBS were compared Jor

their ability te support the extablishment of putative primary MSC

colonies.

Results and cenclusions

Our resnlts indicate that PrepaCyt®-EQ medinm is snperior 10
Ficoll-Pague™ PREMIUM density medium for the isolation of
purative squine CB MSC and thar MSC-qualified FBS may improve

the isolation efficiency.

Keywords
Cord bood, borse, isolation, mesenchymal stromal cells

Introduction

Caonsistent and reproducible isolation of cord blood (CB)-
derived multipotent mesenchymal stromsl cells (MSC)
from fresh umbilical cord blood has not been reported in
any study regardless of the species concerned, The highest
reported isolation percentage has been 63% on seleceed
cord blood samples. Developing a robust isolation method
for these progenitor cells is crucial for the widespread
acceptance of cord blond as a cell source for autologous
use later in life. "The objective of this study was to improve
the isolation procedure for equine CB MSC by evaluating
different cell separation methods and fetal bovine serum
(FRS) batches, Qur results indicate that PrepaCye®-EQ
medium is superior © Ficoll-Paque™ PREMIUM density
medium for the isolation of putative equine CB MSC and
that MSC-qualified FBS may improve the isolation

efficiency.

Methods

Study design and cell line establishment

Each of five fresh CB samples was split into three groups of
42 mi., from which the nuclear or mononuclear cell

(MNC) fraction was isolated by one of three methods:
PrepaCyte®-EQ_medivm (PEQ; Biok. Inc, St Paul, MN,
USA}, Ficoll-Pague™ PREAMIUM medium (1077 g/ml;
GE Healthcare, Mississauga, ON, Canada) loaded wirh
undiluted whole bload (FUD) and Ficoll-Paque™ PRE-
MIUM medium loaded with dituted whole blood (FD).
The manufacturer’s guidelines were followed using A and
B salt solurions (Figure 1). The cell suspension from each
of the three separation methods was split into two groups
o allow assessment of two different batches of FBS, one
being regular I'BS and one being ‘MSC-qualified” FBS.
The CB was collected as described previously [1]. The
PEQ_protocol was based on the manufacturer’s guidelines
using 7 mL whole blood mixed with 7 mbL PEQLin i5-mlL
wwbes. In the FUD and FD groups, 7 mL sample were loaded
on to 6 ml Ficoll-Paque PREMIUM density medivm
(1.077 g/ml.) in 15-mL. tubes (six tubes total) prior o cell
separation, as per the manufactare's guidelines. The
nucleated cells in cach culwire group were suspended in
10 mL isolation medinm (low-glucose Dulbeceo’s modified
Eagie medium; DMEM; Lonza, Wakersville, M1), USA),
30% regular FBS (Invitrogen, Burlington, ON, Canada) or

Corvespandence o T, G. Koch, Department of Biomedical Sciences, University of Guelph, Guelph, Onraria, Canada N1G 2W1. E-mail:

tkoch@uoguelph.ca
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5 Samples
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Figare 1. Study design. Each of five fresh CB ramples war split into
three groups of 42 ml, and the auclear ar AMNC fraction war isolated
using the PEQ, FUD or FD protocol. Cell suspensions from cach of the
theee scparation groups wwere splis further into rwe groups to allow
assessment of two difforent batcbes of FBS, segular FBS (Reg. FBS) and
MSC-gualificd FBS (MSC FBS).

MSC-qualificd FBS {Invitrogen), with low dexamethasone
(10’7 M; Sigma, Oakville, ON, Canada), penicillin (100 1U/
mL; Invitrogen), streptomycin (0.1 mg/ml.; Invierogen)
and L-glutamine (2 mM; Sigma). One milliliter was sub-
mitted for automated differential cell counting. As most
reported seeding densities are based on manual cell counts,
which do not discriminate between granulocytes and
monocytes, seeding densities were based on the total white
blood cell count. Cells were seeded in six-well polystyrene
plastic culure plates and incubated at 38.5°C in humidificd
atmosphere containing 3% CO; in air.

Population doubling time {PDYT} was calculated from
passage (P) 2 onwards as follows: PDT = (Jog(number of
cells obtained at subculture per em?/|cell sceding density
per em’)/log 2}/d}, where d is the number of days in

culture.

Trilineage differentiation studies

‘Fhree cryopreserved cell lines from the PEQ group were
assessed  for adipegenic, chondrogenic and esteogenic
potency, as demaonstrated previously for cells derived using
Ficoll medium separation [1].

Yor adipogenesis, each cell line was cultured for 10 days
in either continuous expansion culture medium (regular
FBS}, as defined above, or continuous adipogenic induc-
tion medium (BulletKit®; Lonza). The induction medium
consisted of 1 psm dexamethasone, 0.5 mu 3-isobutyl-i-
methyl-xanthine (IBMX), 10 pg/ml. recombinant human
{rh) insulin, 8.2 mM» indomethacin and 10% fetal calf
serum {['CS) in DMEM. The fetal calf serum included the
commercial medium kit for adipogenic induction was
discarded and substituted with 15% rabbit serum (Sigma).

Qil Red O staining was done as described previously
except rinsing and staining yolumes of 200 pl. were used
because of the smaller well size [1]. The AdipoRed™ assay
(Lonza) was used according to the manufacturer’s protocol
for 96-well plates with the exception of a 520-nm emission
filter instead of 572 nm or 535 nm. The suitability of the
520-nm emission filter was discussed with the manufac-
turer’s scientific product adviser prior to use. The total
protein content of the AdipoRed assayed wells was
determined as described previously using a DC Bio-Rad
protein method (DC protein assay reagents package;
Biorad, Mississauga, ON, Canada) [1].

Chondrogenic differentiation was performed using a
mictomass culture system [1,2]. Undifferentiated cells
(2.5 x 10° cells) were cultured for 2 and 4 weeks in
05 mL complete chondrogenic differentiation medium
(Lonza) containing 10 ng/mL. transforming growth factor-
beta 3 (TGF-B3). Pellets weee fixed in 10% formalin,
imbedded in paraffin blocks and sectioned into §-pm
sections. Hematoxylin and eosin {Sigma} as well as
Safranin O (Sigma) and Alcian Blue (Sigma) staining was
used to evaluate chondrogenic differentiation histologi-
cally.

Osteogenesis was induced using osteogenic  induc-
tion medium (M0 nm dexamethasone and 10 mm
[-glycerophosphate; Sigma), 0.05 ma L-ascorbic actd-2-
phusphate (Fluka Biochemika, Sigma) and 10% FBS in
low-ghicose DMEM (Lonza) for 10 days and compared
with conirol cultures exposed t regular expansion
medium.  Osteogenic  differentiation  was  cvaluated
qualitatively using Alizarin Red § staining and semi-
quantitatively by alkaline phosphatase, calcium  and
protein assays, as reported elsewhere (1]

Statistical analysis
Data were analyzed using anowva, Box Cox transforms,
linear modeling and contrast methods as applicable.

Results and Discussion

Significantly more MNC were isolated in the PEQ_group
compared with the FUD and FI groups (Figure 2A). The
average total numbers of MNC seeded from each of the
processed 42 ml. cord blood within each group were as
follows: PECY, 4.5.0 x 10° cells (range 243 x 10° - 891 x
10%);, FUD, 2.88 x 107 cells (range 9.0 x 10° - 54 x 107);
FD, 252 x 107 cells (range 9.0 x 10° - 5.4 x 10). Signifi-
cantly more colonies were established in the PEQ_group
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Figure 2. MNC concentrations and primary colony numbers. (4) Use
of PEQ yiclded significantly higher concentrations of MNC than
methods of undiluted and diluted bood loaded onro Ficoll-Pague
PREMIUM (FUD and FD groups, respectively). (B) Significantly
mare colanies were noted fu the PEQ group than with either FUD or
FD groups. Solid light gray column, regular FBS; solid back column,
MSC-gualified FBS; gray checked column, regular and MSC-gualified
FBS combined. Statistical significant difftrences at the level of P <
0.05 are indicated by different lower case letters.

compared with the FUD and FD groups (Figure 2B). In
the PEQ_group, 25 colonies were noted, with 15 cultured
in MSC-qualified FBS and 10 cultured in regular FBS.
There were no significant differences in the number of
colonies established in the FUD and FD groups of seven
and two colonies, respectively. In the FUD and FD groups
only one colony was noted in the MSC-qualified IFBS
culture group, The difference in colony numbers using
different serum sources was insufficient for statistical
comparisons. The importance of screening multiple FBS
batches to determine which ones provide the best support
for isolation of human bone marrow-derived MSC has
been reported previously [3,4]. Further work is required to
determine whether commercially available MSC-qualified
FBS improves the isolation of equine MSC.

After combining the two serum groups, the isolation
success of putative MSC per blood sample for each of the
three different MNC separation methods was as follows:
PEQ, 100% (5/5) FUD, 60% (3/5); FD, 20% (1/5). A

100% isolation success for putative CB MSC, as noted in
the PEQ_ group, is remarkable, In a previous study, a
protocol similar to the FUD group of this study was used.
Interestingly, the isolation success in the FUD group of the
current study was 60%, which was very similar to the 57%
of the previous report [1]. Recent reports on human CB
MSC isolation illustrate that consistent and reproducible
isolation continues to be challenging, with less than 60%
isolation success [5-7].

The overall PDT per day for 15 cell lines was 0.8% (SEM
0.1029). PDT for equine -adipose tissue-derived MSCs
(AT-MSCs) has been reported as 2:190.9 days for the first
10 population doublings [8]. The PDT for equine bone
marrow-derived MSCs (BM-MSCs) has been reported as
1.490.22 days for passages after initial cell line establish-
ment, and was associated with a prolonged PDT of 4.991.6
days [9]. The isolated CB-MSCs appears to be more
proliferative than AT-MSCs and BM-MSCs, although
different culture conditions complicate a direct compar-

ison.

25000
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10 000 1
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‘Non-Induced  Induced

Figure 3. Assessment of adipogenesis. () Ol Red O staining of non-
induced control cell enltures at day 10, magnification x 200. Few eells
contain small Oil Red O-positive vacuoles. (B) Oil Red O staining of
induced cell enltures on day 10, magnification x 200. Note the change
of morphology teward large enboidal cells and robusr presence of Oil
Red O vacuoles in all cells. The other two eell lines tested showed
similar results, (C) Quantitative assessment of intracellular lipid
cantent using the AdipoRed assay. The relative flworescent unit (REU)
values were normalized against the total protein content of the culture
wells, Induced cultures contained significantly more intracellular lipids
than non-induced enltures (P = 0.0006).
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All three tested cell lines could be induced to form
pre-adipocytes and a statistically significant (P = 0.0006)
increase in adipogenesis was measured in induced cultures
compared with non-induced cultures using the quantita-
tive AdipoRed assay (Figure 3). All three cell lines tested
could also be induced toward the osteogenic cell lineage, as
demonstrated by marked Alizarin Red S-positive calcium
deposits in the induced cultures and a significant quanti-
tative increase in alkaline phosphatase activity as well as
calcium concentration in induced cultures compared with
non-induced cultures (Figure 4). One in three tested cell
lines showed robust chondrogenic differentiation, as
demonstrated by an increase in pellet size over time as a
result of production of extracellular matrix (ECM) and
evidenced by the positive stain of glycosaminoglycans by
Alcian Blue and Safranin O together with hyaline-like
cartilage morphology of lacunae containing the chondro-
cyte (Figure 5). The reasons for the variable chondrogenic

A _ Alizarin Red S stain B Alizarin Red 8 stain

Induced, x 100

_('_: 25 APITP (pooled cell lines) D [Ca™}/TP (pocled cell lines)
g & =18 3
8s 5 08
“§ 04 ,E o
B 02 % 04 "
ol SN
00 E ool ok
i [ ™ f

Figure 4. Assessment of osteogenesis. (A) Alizarin Red S (ARS)
statuing of wou-induced control cdl cultures ar day 10, magnification
x 100. (B) ARS staining of induced ccll cultures at day 10,
magnification x 100, Extensive ARS-positive ECM and no indivi-
dual cells can be discerned. The other rwo cell lines tested showed
similay results. (C) Quantitative assessment of alkalive phosphatase
(AP) activity after 25 min of enzymatic activity. "The AP absorbance

values were wormalized against the total protein (TP) content of

the culture wells. Induced eultures (1) showed significantly more AP
activity that nou-induced enltures (NI) (P = 0.0012). (D) Quanti-
tative assessment of calcium conrent per culture well. "The caleinm
concentrations were wormalized against the TP content measured
in the AP wells, Iuduced cultures showed siguificantly more caleium
deposits than nou-induced cultures (P = 0.0006). Different letters
above the bar graphs indicate statistically significant differences
(P < 0.05).

Safranin O (x100)

B}

Cell line 1

Cell line 2

Figure 5. Assessment of chondrogenesis. One of thrce tested PEQ-
dertved putative MSC lines showed positive chondrogenesis (4, B). All
images are at 100 times magnification with colors auta-adjusted using
Adopé® Phoroshop® 7.0 software. Note the larger peliet size of () and
(B) compared with the absent chondrogenesis of (C) and (D), reflecting
depasition of ECM. Glycosaminoglycans, in the ECM, are positively
stained with Alcianw Blue and Safranin Q. Chondrogytes within
lacunae are also evident, consistent with a hyaline-like cartilage

morphology. (C) and (D) are negative for the staius.

potential are undetermined. A variable chondrogenic
potential of clonally expanded bovine BM MSC has
been reported elsewhere [10]. A hicrarchical loss of
trilincage potency in human BM MSC has been advocated,
with MSC losing adipogenic followed by chondrogenic
and finally osteogenic potential loss [11]. In these
differentiation experiments of human clonal BM MSC
lines, cells with adipogenic and osteogenic potential, but
not chondrogenic potential, were never identified [11].
More detailed investigation of chondrogenesis examining
gene expression of chondrogenic markers could help
determine whether the apparent chondrogenic response
is truly absent.
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Mammaliancell transfection®»

*I've used this technique previously for MDA-MB-231BR eGFP cells at Stanford
University in Stanford, CA, USA.

** The media used for the below cell line is DMEM with 10% FBS.

*** This will be repeated using the pDsRed Monomer-Hyg-N1 vector. The procedure
for other vectors only differs in the selection agent used, please see step 7.

*MDA-MB-231BR eGFP cells

1. Seed 1.25x 10 5 cells/well in a 6 well plate. For each vector used seed
triplicate wells.

2. Allow cells to adhere overnight at 37C, 5% CO.

The following day exchange media with 500 uL of fresh DMEM

4. In separate sterile Eppendorf tubes combine 500ng of plasmid, 100uL of
OptiMEM media and 2 uL of Lipofectamine 2000. Make one tube for each well
of cells to be transfected. Incubate at room temperature for 30 min.

5. Add full contents of each tube to a separate cell-seeded well. Let incubate
overnight at 37C, 5% CO2

6. After 24h split cells 1:10. Let incubate overnight at 37C, 5% CO;

7. Add mammalian selection agent to each well. ***For pDsRed Monomer-Hyg-
N1 use 125 ug/mL Hygromycin, for pcDNA3.1 or pEYFP use 500ug/mL
Geneticin/Neomyocin respectively.

8. Grow cells under selection for 2-3 weeks, changing media every 3-4 days.

9. Once distinct drug-resistant colonies form, pick individual colonies into
individual 24 well plate wells. Continue to grow under selection under a large
clonal population is formed.

10. 4. To each well of a 24 well plate, add 20 000 cells, 8ug/mL of protamine
sulfate (dissolved in PBS), the lentivirus suspension, and top off to a final
volume of 1mL.

11. Keep track of cell growth; if necessary, move to larger tissue culture ware,
Cells can be stored longterm in liquid nitrogen.

w



Plasmid Name | Gene Transfected Results

(1) PCDNA3.1(+) 231PA mms6 or magA  Gene expression
(2) PEYFP-C1 magA, YFP Gene expression
(3) pDsRed monomer-Hyg-N1 (231Br) mms6 or magA Gene expression

Note: Currently we do not culture any of bacterial and modify cell lines with plasmids in our lab. All
the modifications were done by our collaborators in their lab. The bacterial and plasmids are just
stored in the freezer.



pcDNA3.1(+)
pcDNA3.1(-)
Catalog nos. V790-20 and V795-20, respectively
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Important Information

Contents pcDNA3.1 is supplied as follows:
Catalog no. Contents
Y790-20 20 pg pcDNA3.1(+), tyophilized in TE, pH 8.0
20 ug pcDNA3.1/CAT, lyophilized in TE, pH 8.0
V795-20 20 pg pcDNA3.1(-), lyophilized in TE, pH 8.0
20 pg pcDNA3.1/CAT, tyophilized in TE, pH 8.0

Shipping/Storage  Lyophilized plasmids are shipped at room temperature and should be stored at -20°C.

Product Each of the pcDNA3.1 vectors is qualified by restriction enzyme digestion with specific

Qualification restriction enzymes as listed below. Restriction digests must demonstrate the correct
banding pattern when electrophoresed on an agarose gel. The table below lists the
restriction enzymes and the expected fragments.

Vector Restriction Enzyme Expected Fragments (bp)
pcDNA3.1{+) Nhe 1 5428
Pst1 1356, 4072
Sac | 109, 5319
peDNA3.1(-) Nhe 5427
Pst 1 1363, 4064
Sac 1 169, 5258
pcDNA3.1/CAT Nhel 6217
Pst] 2145, 4072
Sacl 109, 6008




Overview

Introduction

Experimental
Qutline

Methods

pcDNA3,1(+) and pcDNA3.1(-) are 5.4 kb vectors derived from pcDNA3 and designed

for high-level stable and transient expression in mammalian hosts. Hi gh-level stable and

non-replicative transient expression can be carried out in most mammalian cells. The

vectors contain the following elements:

¢ Human cytomegalovirus immediate-early (CMV) promoter for high-level expression
in a wide range of mammalian cells

o Multiple cloning sites in the forward (+) and reverse (-) orientations to facilitate
cloning

s Neomycin resistance gene for selection of stable cell lines

«  Episomal replication in cells lines that are latently infected with SV40 or that express
the SV40 large T antigen (e.g. COS-1, COS-T)

The control plasmid, pcDNA3.1/CAT, is included for use as a positive control for
transfection and expression in the cell line of choice.

Use the foltowing outline to clone and express your gene of interest in pcDNA3.1.

1. Consult the multiple cloning sites described on pages 3-4 to design a strategy to clone
your gene into pcDNA3. 1.

2. Ligate your insert into the appropriate vector and transform into E. coli. Select
transformants on LB plates containing 50 to 100 jtg/ml ampicillin.

3. Analyze your transformants for the presence of insert by restriction digestion.

Select a transformant with the correct restriction pattern and use sequencing to
confirm that your gene is cloned in the proper orientation.

5. Transfect your construct into the mammalian cell line of interest using your own
method of choice. Generate a stable cell line, if desired.

6. Test for expression of your recombinant gene by western blot analysis or functional
assay.




Cloning into pcDNA3.1, continued

Multiple Cloning Below is the multiple cloning site for pcDNA3.1(+). Restriction sites are labeled to

Site of indicate the cleavage site. The Xba I site contains an internal stop codon (TCTAGAY). The

pcDNA3.1(+) multiple cloning site has been confirmed by sequencing and functional testing, The
complete sequence of pcDNA3,1(+) is available for downloading from our web site
(www.invitrogen.com) or from Technical Service (see page 13). For amap and a
description of the features of pcDNA3J.1(+), please refer to the Appendix, pages 10-11.

erthancer region (3° end)
689 CATTGACGTC AATGGGAGTT TGTTTTGGCA CCAAAATCAA CGGGACTTTC CAAARATGTCG

CAAT TATA
749 TAACAACTCC GCCCCATTGA CGCAAATGGG CGGTAGGCGT GTACGGTGGG AGGTCTATAT

3'end of hCMV |—>
l putative transcriptional start —

809 AAGCAGAGCT CTCTGGCTAA CTAGAGAACC CACTGCTTAC TGGCTTATCG AARATTAATAC

T7 promoter/primer bmdmg site NheI Pn'teI Aﬂ I[Hmd [H Asp7181 Kpnl
869 GACTCACTAT AGGGAGACCC AAGCTGGCTA GCGTTTAAAC TTAAGCTTGG TACCGAGCTC

BamHI Bs.rX i* Ec'oR[ EcoRV BstX ¥ Notl XhoI
929 GGATCCACTA GTCCAGTGTG GTGGAATTCT GCAGATATCC AGCACAGTGG CGGCCGCTCG

Xbal A paI Pmel pcDNA3 1/BGH reverse priming s:te
| |
989 AGTCTAGAGG GCCCGTTTAA ACCCGCTGAT CAGCCTCGAC TGTGCCTTCT AGTTGCCAGC

1049 CATCTGTTGT TTGCCCCTCC CCCGTGCCTT CCTTGACCCT GGAAGGTGCC ACTCCCACTG

BGH poly (A) site
1109 TCCTTTCCTA ATAAARATGAG GAAATTGCAT

‘Please note that there are two BstX [ sites in the polylinker,

continued on next page



Cloning into pcDNA3.1, continued

E. coli
Transformation

.

E,\J’a -’

A
+ECo -
4’?-
Aot

Preparing a
Glycerol Stock

Transform your ligation mixtures into a competent recA, endA E. coli strain (e.g. TOP10F",
DH5a -T1®, TOP10) and select transformants on LB plates containing 50 to 100 pg/ml
ampicillin. Select $0-20 clones and analyze for the presence and orientation of your insert.

We recommend that you sequence your construct with the T7 Promoter and BGH Reverse
primers {Catalog nos, N560-02 and N575-02, respectively) to confirm that your gene is in the
cotrect orientation for expression and contains an ATG and a stop codon. Please refer to the
diagrams on pages 3-4 for the sequences and location of the priming sites. The primers are

available separately from Invitrogen in 2 pg aliquots.

Once you have identified the correct clone, purify the colony and make a glycerol stock for
long-term storage. You should keep a DNA stock of your plasmid at -20°C.

Streak the original colony out on an LB plate containing 50 pg/ml ampicillin. Incubate
the plate at 37°C overnight.

Isolate a single colony and inoculate into 1-2 ml of LB containing 50 1tg/ml ampicillin,
Grow the culture to mid-log phase (ODggo = 0.5-0.7).

Mix 0.85 ml of culture with 0,15 ml of sterile glycerol and transfer (o a cryovial,

Store at -80°C.




Creation of Stable Cell Lines

Introduction

Geneticin®
Selective
Antibiotic

Geneticin®
Selection
Guidelines

Determination of
Antibiotic
Sensitivity

The pcDNA3.1(+) and pcDNA3.1(-) vectors contain the neomycin resistance gene for
selection of stable cell lines using neomycin (Geneticin™), We recommend that you test
the sensitivity of your mammalian host cell to Geneticin™ as natural resistance varies
among cell lines. General information and guidelines are provided in this section for your
convenience,

Geneticin® Selective Antibiotic blocks protein synthesis in mammalian cells by interfering
with ribosomal function. It is an aminoglycoside, similar in structure to neomycin,
gentamycin, and kanamycin. Expression of the bacterial aminoglycoside phosphotransferase
gene (APH), derived from Tn5, in mammatian cells results in detoxification of Geneticin®
(Southern and Berg, 1982).

Geneticin® Selective Antibiotic is available from Invitrogen (Catalog no. 10486-025).
Use as follows:

s Prepare Geneticin® in a buffered solution (e.g. 100 mM HEPES, pH 7.3).
¢ Use 100 to 800 pg/ml of Geneticin® in complete medium. '
* Calculate concentration based on the amount of active drug (check the lot label).

s Test varying concentrations of Geneticin® on your cell line to determine the
concentration that kills your cells (see below). Celis differ in their susceptibility to
Geneticin®.

Cells will divide once or twice in the presence of lethal doses of Geneticin®, so the effects

of the drug take several days to become apparent. Complete selection can take up to 3

weeks of growth in selective media.

To successfully generate a stable cell line expressing your gene of interest from

peDNA3.1, you need to determine the minimum concentration of Geneticin® required to

kill your untransfected host cell line. We recommend that you test a range of

concentrations to ensure that you determine the minimum concentration necessary for your

host cell line.

1. Plate or split a confluent plate so the cells will be approximately 25% confluent.
Prepare a set of 7 plates. Allow cells to adhere overnight.

2. The next day, substitute culture medium with medium containing varying
concentrations of Geneticin® (0, 50, 100, 200, 400, 600, 800 png/ml Geneticin®).

3. Replenish the selective media every 3-4 days, and observe the percentage of surviving
cells.

4. Count the number of viable cells at regular intervals to determine the appropriate
concentration of Geneticin® that prevents growth within 2-3 weeks after addition of
Geneticin®.

continued on next page



Creation of Stable Cell Lines, continued

Selection of Stable Once you have determined the appropriate Geneticin® concentration to use for selection in
your host cell line, you can generate a stable cell line expressing your gene of interest.

Integrants

1.

Transfect your mammalian host celt line with your pcDNA3.1 construct using the
desired protocol. Remember to include a plate of untransfected cells as a negative

control and the pcDNA3,1/CAT plasmid as a positive control.
24 hours after transfection, wash the cells and add fresh medium to the cells.
48 hours after transfection, split the cells into fresh medium containing Geneticin® at

the pre-determined concentration required for your cell line. Split the cells such that
they are no more than 25% confluent.

Feed the cells with selective medium every 3-4 days until Geneticin®-resistant foci can
be identified.

Pick and expand colonies in 96- or 48-well plates.




p‘cDNA3.1 Vectors, continued

Features of pcDNA3Z. 1(+) (5428 bp) and pcDNA3.1({-} (5427 bp) contain the following elements. All

pcDNA3.1(+) and  features have been functionally tested.
pcDNA3.1(-}

Feature

Benefit

Human cytomegalovirs (CMV)
immediate-early promoter/enhancer

Permits efficient, high-level expression of
your recombinant protein (Andersson et al.,
1989; Boshart ef al., 1985; Nelson et al.,
1987)

T7 promoter/priming site

Allows for in vitro transcription in the sense
orientation and sequencing through the
insert

Multiple cloning site in forward or
reverse orientation

Allows insertion of your gene and
facilitates cloning

Bovine growth hormone (BGH) Efficient transcription termination and

polyadenylation signal polyadenylation of mRNA {Goodwin and
Rotiman, 1992)

f1 origin Allows rescue of single-stranded DNA

8V40 early promoter and origin

Allows efficient, high-tevel expression of
the neomycin resistance gene and episomal
replication in cells expressing SV40 large T
antigen

Neomycin resistance gene

Selection of stable transfectants in

mammalian cells (Southern and Berg,
1982)

SV40 early polyadenylation signal

Efficient transcription termination and
polyadenylation of mRNA

pUC origin

High-copy number replication and growth
in E. coli

Ampicillin resistance gene {B-lactamase)

Selection of vector in E. coli

11
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Clontech

United States/Canada
800.662.2666

Asia Pacfit
+1.650.919.7300

Europe .
+33.(0)1.3904.6880

Japan
+B1.(077543.6118

Clontech Laborateries, Inc.
ATakara Bio Company
1290Terra Bella Ave.
Mountain View, CA 94043
Tachnical Support (US)
E-mail; tech@clontech com
www.clontech.com

PT3843-5
Cat. No. 632494

pDsRed-Monomer-Hyg-N1 Vector Information

MC$
{591-671)

DsRed-

pDsRed- Monomer
» Monomer-Hyg-N1

SvV40 5.8 kb
poly A Svap

Notl(1360)
. Svabori

Hyg

EcoR |
{2804)
591 601 611 621 631 641
§ CTA GCG CTA CC6 BAC TCA GAT CTC GAG CTC AAG CTT CGA ATT TG CAG TCG AC
Nbel Xnol .\  Hindll  EcoR| Sall
Sacl Accl
85t 661 671 DsRad-Monomar

GGTALCG CGG GEC £GE BGAT CCA CCG GTC GCC ACC ATG GAC
Kpnl Apal BarH!  Agel
Asp7ig|
Sacll Xmal
Smal
Restriction’ Map and Multipte Cloning Site {MCS) of pDsRed-Monomer-Hyg-N1 Vector. Unigue restriction sites are
in bold, The Not| site follows the DsRed-Monomer stop codon. NOTE:The Xba | and Bef | sites are methylated in the
DNA provided by Clontech Laboratories, inc. If you wish to digest the vector with these enzymes, you will need to
transform the vector into a dam- host and make fresh DNA.

Description

pDsRed-Monomer-Hyg-N1 is a mammalian expression vector that encodes DsRed-Monomer
{DsRed.M1), a monomeric mutant derived from the tetrameric Discosoma sp. red fluorescent
protein DsRed (1). DsRed-Monomer contains forty-five amino acid substitutions (listed on page
2). When DsRed-Monomer is expressed in mammalian cell cultures, red fluorescent cells can
be detected by either fluorescence microscopy or flow cytometry 12-16 hr after transfection
{DsRed-Monomer excitation and emission maxima = 557 nm and 6592 nm, respectively).
The DsRed-Monomer coding sequence is human codon-optimized for high expression in
mammalian cells (2).

DsRed-Monomer is well suited for use as a fusion tag. The multiple cloning site (MCS} in pDsRed-
Monomer-Hyg-N1 is positioned between the immediate early promoter of CMV (£, ) and the
DsRed-Monomer coding sequence. Genes cloned into the MCS are expressed as fusions to the
N-terminus of DsRed-Monomer if they are in the same reading frame as DsRed-
Monomer and there are no intervening stop codons. A Kozak consensus sequence is
located immediately upstream of the DsRed-Monomer gene to enhance translational
efficiency in eukaryotic systems (3). SV40 polyadenylation signals downstream of the
DsRed-Monomer gene direct proper processing of the 3' end of the DsRed-Monomer
mRNA. The vector backbone contains an SV40 origin for replication in mammalian
cells expressing the SV40 T antigen, a pUC origin of replication for propagation in
E. coli, and an f1 origin for single-stranded DNA production. A hygromycin resistance cassette
{Hyg") —consisting of the SV40 early promoter, the hygromycin resistance gene, and SV40
polyadenylation signals—allows stably transfected eukaryotic cells to be selected using
hygromycin. A bacterial promoter-resistance gene cassette confers ampicillin resistance in
E. coli.

(PROX3708; published October 2010}



plsRed-Monomer-Hyg-N1 Vector Information

GTG—~TGC (Val-175 to Cys) mutation: 1201-1203
GAG—GAC (Glu-176 to Asp} mutation: 1204-1206
TCC—ACC (Ser-179 to Thr) mutation: 1213-1215
ATC—GTG {lle-180 to Val) mutation: 1216-1218
ATG—-AAG {Met-182 to Lys) mutation: 1222-1224
TAC—AAC {Tyr-192 to Asn) mutation: 1252-1254
TAC—CAC (Tyr-193 to His) mutation: 1255-1257
TCC—AAC (Ser-203.to Asn) mutation: 1285-1287
ATC—GTG (lle-210 to Val) mutation: 1306-1308
CGC—CAC (Arg-216 to His) mutation: 1324-1326
ACC-—GCC (Thr217 to Ala) mutation:; 1327-1329
GGC—GCC (Gly-219 to Ala) mutation: 1333-1335
CAC—TCC (His-222 to Ser) mutation: 1342-1344
CTG—GGC (Leu-223 to Gly) mutation: 1345-1347
TTC-TCC (Phe-224 to Ser) mutation: 1348-1350
CTG—-CAG (Leu-225 to GIn} mutation: 135113563
s 5V40 early mRNA polyadenylation signal
Poiyadenylation signals: 1510-1515 & 1532-1544; mRNA 3' ends: 1548 & 1560
* f1 single-strand DNA origin: 1607-2062 (Packages the noncoding strand of DsRed-Monomer)
¢ SV40 origin of replication: 24032538
SV40 sarly promoter
Enhancer {72-bp tandem repeats): 2236-2307 & 2308-2379
21-bp repeats: 2383-2403, 2404-2424 & 2426-2446
Early promoter element; 2459-2465
Major transcription start points: 2455, 2493, 2499 & 2504
* Hygromycin resistance gene:
Start codon (ATG): 2660-2562; stop codon: 3583-3585
* 5V40 early mRNA polyadenylation signal: 3732-3737 & 3761-3766; mRNA 3' ends: 3770 & 3782
¢ Bacterial promoter for expression of Amp' gene:
-35 region: 3932-3937; -10 region: 3955-3960
« -Ampicillin resistance gene:
Start codon (ATG): 4002-4004; stop codon: 4860-4862
* pUC plasmid replication origin: 5025-5668

Sequencing primer location
* DsRed1-N Sequencing Primer (Cat. No. 632387; 5'-GTACTGGAACTGGGGGGACAG-3'): 879859

Propagation in E. coli

¢ Suitable hoststrains: DH5¢, HB101 and other general purpose strains. Single-stranded DNA production requires
a host containing an F plasmid, such as the JM109 or XL1-Blue strains.

« Selectable marker: plasmid confers resistance to ampicillin {100 pg/mi) in E. cofi hosts.

* E. coli replication origin: pUC

¢ Copy number: high

Excitation and emission maxima of DsRed-Monomer
¢ Excitation maximum =557 nm
¢ Emission maximum = 592 nm

References

1. Matz, M. V., et al. (1999) Nature Biotech. 17:969-973,
2. Haas, J., et al. {1996) Curr. Biol. 6:315-324.

3. Kozak, M. (1987) Nucleic Acids Res. 15:8125-8148.

Note: The attached sequence file has been compiled from information in the sequence databases, published
literature, and other sources, together with partial sequences obtained by Clontech Laboratories, Inc. This
vector has not been completely sequenced.

Protocol No. PT3843-5 www.clontech.com Clontech Laboratories, Inc.
Versien No. PROX3708 3
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pPEYFP-C1 Vector Information

Nhe| (592)
Ecod? Nl 59n
Agel s0)

Eco0109 |
(3854)

PEYFP-C1 BsrG 11323

4,7 kb Sva0
Kan'/ poly A MCS
Neo’ 4 (1330-1417)
3 SVA0 ori A N
F, P
SV40
¢ AfH n638)
Stul
(2577)
] 1340 1350 1360 1730 1380 10 1400 §10Ps
—_— . . . . . . .
TAC AAG TCC GGA CTC AGA TCT CGA GCT CAA GCT TCG AAT TET GCA GTC GAC GGT ACC GCG GGC CCG GGA TCC ACC GGA TCT AGATAACTGATCA
Bspkl Byl Xpal Hind ) EcoRt Sali  Kpni Apal N Bani Xbal* Bell*
Sacl Acc) Aspngl ! Bspi201 Xmal
Ech3gl Sacll Smal

Restriction map and multiple cloning site (MCS) of pEYFP-C1. All restriction sites are shown are unique. The Xbal and
Bel | sites (*) are methylated in the DNA provided by BD Biosciences Clontech. if you wish to digest the vectors with thess
enzymes, you will need to transform the vector into a darmr host and make fresh DNA. :

Description: _

pEYFP-C1 encodes an enhanced yellow-green variant of the Aequorea victoria green fluorescent
protein (GFP). The EYFP gene contains the four amino acid substitutions previously published as
GFP-10C (1): Ser-85to Gly; Val-68 to Leu; Ser-72 to Ala; and and Thr-203 to Tyr. The fluorescence
excitation maximum of EYFP is §13 nm; the emission spectrum has a peak at 527 nm (in the yellow-
green region). When excited at 513-nm, the E_of EYFP is 36,500 cm~'M™* and the fluorescent
quantum yield is 0.63 (1), resulting in 4 bright fluorescent signal. The fluorescence observed is
roughly equivalent to-that from EGFP.

A mixture of EYFP- and EGFP-expressing cells can be sarted by flow cytometry using a single excitation
wavelength (i.e., 488 nm). EYFP emission is detected using a 525-nm dichroic shortpass mirror and a
530/30-nm bandpass filtér; EGFP emission is detected using a 510/20-nm bandpass filter.

In addition to the chromophore mutations, EYFP contains =190 silent mutations that create an open
reading frame comprised almost entirely of preferred human codons (2). Furthermore, upstream
sequences flanking EYFP have been converted to a Kozak consensus translation initiation site (3).
These changes increase the translational efficiency of the EYFP mRNA and consequently the
expression of EYFP in mammalian and piant cells.

The MCS in pEYFP-C1 is between the EYFP coding sequence and the stop codon. Genes cloned into
the MCS will be expressed as fusions to the C-terminus of EYFP if they are in the same reading frame
as EYFP andthere arenointervening in-frame stop codons. EYFP with a C-terminal fusion moiety retains
the fluorescent properties of the native protein and thus can be used to iocalize fusion proteins in vivo.

The vector contains an SV40 origin for replication and a neomycin resistance (Neo’) gene for selection
(using G418) in eukaryotic cells. A bacterial promoter (P) upstream of Neo' expresses kanamycin
resistance in E. cofi. The vector backbone also provides a pUC189 origin of replication for propagation in
E. coli and an f1 origin for single-stranded DNA production. The recombinant EYFP vector can be

(PR29944; published 03 October 2002}



PEYFP-C1 Vector Information

Notice to Purchaser

Use of BD Biesciences Clontech’s Living Colors™ products containing DNA sequences coding for mutant Aequorea victoria green fluorescent
protein (GFP} variants or protsins thereof requires a license from Amersham Biosciences under U.S. Patent Nos. 5,625,048; 5,777,079 6,054,321
and other pending U.S. and forsign patent applications. In addition, certain BD Biosciences Clontach products are made under U.S. Patent No.
5,804,387 licensad from Stanford University.

Not-For-Profit research institutes or entities are granted an automalic license with the purchase of this product for use in non-commercial internal
research purposes, the terms of which are disclosed in detail in the license that accompanies the shipment of this product, Such licenss speciti-
cally excludes the right to sell or ctherwise transfer this product or its components to third parties.

For-Profit research institutes or entities must obtain a ficanse from Amersham Biosciences. E-mail: gfp@amershambiosciences.com

Ptease contact BD Biosciences Clontech directly for any other assistance, including purchasing and technical support, All companies and
institutions purchasing Living Colors™ products will be included in a quarterly report to Aurora Biosciences, as required by the BD Biosciences
Clontech/Aurora Biosciences license agreement.

This product is intended to be uged for research purposes only. Itis not to be used for drug or diagnostic purposes nor is it intended for human
use. BD Biosciences Clontech products may not be resold, modified for resals, or used to manufacture commercial products without written
approval of BD Biosciences Clontech.

© 2002, Becton, Dickinson and Company

Protocoi # PT3176-5 www.hdbiosciences.com BD Biosciences Cloatech
Version # PR29943 3



Spin Infection

** This was done using the pCCL-EGFP-minCMV-hPGK-Luc lentiviral vector

*** Media used: PC3M celis used RPMI 1640 with 10% FBS, L-glutamine, Pen-Strep,
1x HEPES, and non-essential amino acids.

PC3M cells

1. Make sure the cells are growing nicely in log phase prior to transduction.
2.2 days prior to transduction, seed a T25 flask approximately 1:4 from an 80%

confluent flask.

3. On the day of transduction, lift the cells and count.

4.To each well of a 24 well plate, add 20 000 cells, 8ug/mL of protamine sulfate
(dissolved in PBS), the lentivirus suspension, and top off to a final volume of 1mL.

1. The amount of lentivirus suspension to use depends on the multiplicity of
infection you intend to go with. I used an MOI of 5 and got adequate levels of
transductants.

1. The MOI refers to the number of transducing units per every cell. So an MOl of 5
with 20 000 cells meant 100 000TU

5.Spin down in the Beckman GS-15 centrifuge using the plate rotor
2.2h30mins, 1000 x g, at room temperature, no brakes

1.1didn’t try it with brakes

3.You'll need prewarmed media after this, so get some ready in the last hour of
spinning.

6. Remove media and replace with a fresh 1mL of prewarmed media (per well)
7.Incubate at 37C, 5% CO2 for at least 48 hours to allow for integration and

expresston
8. Keep track of cell growth; if necessary, move to larger tissue culture ware

1.1didn’t want to throw out any cells, so I lifted them with trypsin, and replated
everything into a 6 well plate. Once that was confluent, it was moved to a T25, and
lastly to a T75 as confluency dictated.
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lenti luc/gfp (duval promoter) -> Graphic Map
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MATERIAL SAFETY DATA SHEET
Pertussis Toxin i
Pertusis Toxin (Salt-Free)

Ingredients:

Each vial contains 50.0 pg of lyophilized pertussis toxin (islet-activating protein).
Product 180 also contains 0.01 M sodium phosphate buffer, pH 7.0, with 0.05 M
sodium chloride, when reconstituted with 0.5 ml water.

Health Hazard Data:

The LDg, in mice is 18 pg/kg i.p. There is no LDgg information for humans.

Emergency Procedures:

Pertussis toxin is degraded by the low pH in the gut and is not absorbed. If
swallowing occurs, induce vomiting.

If skin pricking should occur, induce bieeaing and flush with copious amounts of
water.

If i.v. or i.m. injection should occur, consult a physician. Attempt to obtain
hyperimmune globulin to pertussis from the CDC. In an adult immunized versus
whooping cough, no long term ill effects are likely to result.

Handling:

Pertussis toxin, in spite of its name, is not considered hazardous. However, as
with any biochemical, it should be handled by trained personnel using good
laboratory technique. Observe the following practices when working with pertussis
toxin: Special care should be taken when working in conjunction with hypodermic
needles. Wear protective gloves, avoid contact with cuts or wounds, avoid
inhalation, do not mouth pipet, and flush thoroughly any area of the body that
comes in contact with this product. Only individuals who were immunized in
childhood against whooping cough should work with this product. This product is
intended for research purposes only. ’

Stability:
Stable for months when stored at 4°C. Do not freeze.
Deactivation:

Boil at 100°C for 15 to 30 minutes. ©1996 LBL, Inc., rev. 2/00



Hazard Pertussis Toxin Study Information and maintaining
records standard operation procedures

Pertussis Toxin purchased at Celdarlane Laboratories limited Company (Canadian
distributor ). Procedures of working with it must be performed in a complete containment
level 2 Lab. It must have its usage recorded diligently. Quantities used, and for which
approved animals are required details. Records must be filled out in ink, with no ditto
marks, with one line per injection, Records are kept in a blue bender on the filing cabinet.

Pertussis Toxin must be monitored. Details about its specific usage can be found in the
animal use protocols, and designated projects/animal information can be found in the file
for the exemption located in the filing cabinet.

Pertussis Toxin that must be kept in a locked 4-degree fridge drawer at all times unless it
is in use. Dilutions are always required. For example, It is diluted from 50ug/0.5ml to
200ng/0.2ml for each mouse use. A small aliquot of a dilution should be made when
required. A designated individual such as the laboratory supervisor should make
dilutions. No other member of the lab, besides the principle investigator, should be
permitted to make dilutions or to withdraw from the stock bottle of pertussis toxin in fear
of misuse or contamination. After the experiment, the remaining dilution should be
discarded in the sharps container. This should be recorded in the records. Also, it is
important to emphasize that whatever amount of pertussis toxin that is taken (based on
weight), that amount must be recorded. Approximations should be avoided, as there will
be a discrepancy in the amount left in the vial and what is indicated in the records.

New students or those who have proven themselves untrustworthy should not be allowed
to draw up controlled drugs. They should plan ahead of time and ask the lab supervisor
or another more senior person in the lab to draw the drugs for them to use until they have
shown to be trustworthy.



Hazard Pertussis Toxin Study Information
Protocol Number 2009-042
Investigator Dr Paul Foster
Primary Research Tech: 1 Contact: Yuhua Chen Work: 24133 Home: 529 472-8279
Housing Room 6026

Hazard: Pertussis Toxin, injected IP at day 0 and day 2, with excretion for two days post
injection

Transmission Route All Routes— Inhalation/Skin/Eyes/Ingestion/Injection
PPE: Normal Inclusionary PPE- Tyvek, bonnet, Niosh respirator,, double gloves, booties
(put on as you go in from anteroom, off as your step back in to anteroom to leave)

Biology of the Agent: MSDS attached
Health Status of Animals on Study: Conventional, require non sterile micro isolators
Treatment for Exposure to agent? Refer to MSDS on reverse side of this sheet

Disinfectant(s) of choice: N/A, therefore will use Virkon for floor mopping, cage
dunking and decontaminating material out of the room

Animal Room Biosafety Recommendations: PPE as stated above. All procedures with
animals in the Class 2 Biological safety cabinet set up as per usual for barrier work.

Animal Care staff. Scrape out dirty bedding with spatula in hood ( and decon
out of room for incineration) Animal bedding treated as hazardous waste and
incinerated Dirty cages and water bottles should be dunked out of the room with
Virkon.

Research staff: Will bring mice up from conventional area; change into clean
cages prior to injections. They will change mice to clean cages in the BSC ,prior
to removal back to conventional . Minimum time to allow for excretion of toxin to
stop is day 5 post injection

Accidental exposure procedures: Refer to MSDS on reverse side of this instruction
sheet
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PERTUSSIS TOXIN
(ISLET-ACTIVATING PROTEIN)

Pertussis toxin is the major protein toxin produced by
virulent strains of Bordefella pertussis, the organism that
causes whooping cough.' As revealed by poly-acrylamide
gel electrophoresis, the purified protein consists of five
dissimilar subunits: S$-1 (molecular weight 28,000 daltons),
S-2 {23,000), S-3 (22,000), S-4 (11,700) and S-5 (9,300),
in a molar ratio of 1:1:1:2:1. 8-1 (A protomer) is
responsible for the enzymic activity of the toxin. Together,
8-2, 8-3, 5-4 and S-5 comprise the B oligomer,
responsible for binding the toxin to the cell surface.?

Perlussis toxin elicits a variety of physiologicafl responses,
including induction of lymphocylosis,

stimulation of insulin secretion, and sensitization

to histamine. It has thus been variously referred to In
the literature as lymphocytosis-promotingfactor,** islet-
activating protein,® histamine-sensitizing factor ¢ and
pertussigen.” The toxin also acts as a hemagglutinin,®
and serves as a protective antigen in mice agalnst
challenge with B. pertussis.**'*!" Further, treaiment of
Chinese hamster ovary cells with purified toxin results in

a unique clustered growth pattern which provides a useful
in vitro assay for the toxin."?

Pertussis toxin has been found to catalyze the ADP-
ribosylation of the G, regulatory component of adenylate
cyclase,'™™ and it is this actlon that is believed to be
responsible for the various physiologlcal and csllular
effects of the toxin. Studies with rat heart cells,'
pancraatic islets'®” and G6 glioma celis'® have shown that
treatment with pertussis toxin potentiates cyclic AMP
accumulation in response to normal stimuli. Further, cells
treated with the toxin fall to respond to agents that normally
block cyclic AMP accumulation.'® Thus, pertussis toxin has
become a valuable tool in the study of the regulation of
adenylate cyclase. The action of pertussis toxin on the
G, component of adenylate

cyclase has also been found to inhiblt varlous melabolic
responses of neutrophils to chemotactic factors, implying
a role for G, in these functions as well.?**'* Recently, it
has been found that pertussis toxin catalyzes the ADP-
ribosytation of transducin, a guanine nucleotide-binding
regulatory protein that medlates activation of a retinal
cyclic GMP-selaclive phosphodiesterase,

Pertussis foxin from List Biological Laboratories is
isolated from Bordetelfa partussis by a modification of the
method of Cowell et al® This preparation is highly
purified, migrating as five distinct bands as described by
Tamura af al. * when run on 15% polyacrylamide SDS-
urea gels according to the method of Lasmmii.2® It
contains no detectable fimbrial hemagglutinin on gels,
and no measurable B. periussis adenylate cyclase
activity when assayed by the method of Wolff ef al.*" in
the absence or presence of 1 ymolar calmodulin. Each
lot is tosted for its activity In the CHO cell assay as
’12

described by Hewlett ef al.

Partussis toxin Is supplied In three formulations. The first
Is frozen in 50% glycerol, .05 M Tris, pH 7.5, 0.01 M
glycine, 0.5 M NaCi. The second Is lyophillzed and
when reconstituled with 0.5 ml of distilled water
corttaing 50.0 pg of protein in 0.01 M sodium phosphate
buffer, pH 7.0, with 0.05 M sodium chloride. Finally,
pertussis toxin is also available lyophilized in a sali-free
form. A detalled lot analysis documenting purity and
biological activity plus complete instructions on
reconstitution and storage accompany each shipment.

This product is intended for research purposes only
and is not for use in humans, For further information,
please contact List Biological Laboratories, Inc.

©19885, LBL, Inc. rev. 4/90,8/99,3/01,1/07



15.
16.
17.
18.
19.
20.

21.
22,
23,
24,
25.
28,
27.

Ordering Information

Product No. Description Size
1794 Pertussis Toxin {frozen) 50.0 pyg
179B Persussis Toxin (frozen) 200.0 pg

@ _ Pertussis Toxin (lyophilized) 50.0 ug
1 Pertussis Toxin (lyophilized, sait-fres) 50.0 pg
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TOXIN USE RISK ASSESSMENT

Name of Toxin: Pertussis toxin
Proposed Use Dose: o 02 pg 7
Proposed Storage Dose: ' - 7'0_.ug - ; .
LD 5, (species): ; 18 ug.

Calculation:
18 pg/kg X

Dose per person based on LD 54 in ug =

50 kg/person

900

LDs, per person with safety factor of 10 based on LD, in pg =

90

Comments/Recommendations:




To Whom It May Concern:

Please find enclosed a complete Biological Agents Registry Form. Attached you will
also find the documents of biohazards and use protocols.

An issue | would like you to know that is about Dr. Foster's Postdoctoral Gabrielle
Siegers. Gabrielle’s contract is ending, but she is still in lab to complete her works untill
end of Feb. Also, her cells still are stored in our freezer. So | keep all of her cell lines on
the biohazard registry form for now. Her works will be performed in the culture facility
Rm# 2222 in RRI 2™ floor. The documents and protocols of blood works are attached.

If you have any further questions regarding this application, please do not hesitate to
contact me.

Sincerely,

Yuhua Chen.



Gabrielle Siegers’ Cell Lines '
Biosafety Level 1

K562
EM-2
TMD2
L.363

Biosafety Level 2 (integrated viruses or primary cells)

MEC-1
K562eGFPluc
EM-2eGFPluc
RAIJI
RAJIeGFPluc
LCLs
Primary Cells
Therapy mouse EM-2eGFPluc (from bone marrow)
Peripheral blood mononuclear cells (PBMCs)
- healthy donors and patient samples (Finland)
Gamma delta T cells (GDTCs)
Gamma delta T cell clones — healthy donors only
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Permit to import human pathogen(s)

Public Health Agence de la santé
Agency of Canada  publique du Canada

Permis d'importation d'agent(s) anthropopathogéne(s)

Permit no.-Permis no.

P-11-0060

Under the authority of the Human Pathogens Importation Regulations. Sous le régime du Réglement sur limportation des agents

anlhropopalhogénes.

Importer-Name, address and postal code - Importateur-Nom, adresse el code

University of Western Ontario

Department of Microbiology and Immunalogy
Robarts Research Institute

100 Perth Drive

London, Ontario, N6A 5K8

Facsimile-Télécopleur Telephone no.- No. de

téléphone

519-931-5224 519-663-5777 x

24086

Attn: Gabrielle Siegers

Supplier-Name and address - Fournisseur-Nom et adresse

Helsinki University Central Hospital
P.O. Box 700
Helsinki, FI-00029, Finland

Name(s) of Port(s) of Entry- To Clear Customs at Pori(s) of entry
Nom(s) de(s) point(s) d'entrée-Dédouanement au(x) point(s) d'entrée

Various

Description of Pathogen(s)-For the importation of - Description de(s) agent(s) anthropopathogéne(s)-Pour I'importation de

the following terms and condit

1.

11.

‘Work Involving any of the imporled material shall be limited to in vitro laboratory
studies.

Domestic animals, including poultry, cattle, sheap, swine and horses, shall not be
directly of indirectly exposed to infection by any of the imporiad material

All animals exposed to infaction by any of the imported material shall be so exposad
and held only in isolated insect-and rodent-proof facilities.

All equipment, animal pens, cages, bedding, waste and other adicles under tha
imporier's control, that come in direct or indirect contact with any of the imported
material, shall be sterilized by autoctaving or incineraled.

Packaging materlals, containers and all unused portions of the imported material shall
be sterilized by autoclaving or incinerated.

No work on the Imported material shall be done, excepl work conducled or direcled
by the Importer in the lacilities described in the application for this permil. NO HUMAN
PATHOGEN BELONGING TO RISK GROUP 3 OR 4 MAY BE REMOVED TO
ANOTHER LOCATION, OR TRANSFERRED INTO THE POSSESSION OF A
PERSON OTHER THAN THE IMPORTER, WITHOUT THE PERMISSION OF THE
DIREGTOR.

On completion of the imporer's work involving the imported human pathogen, the
pathogen and all its derivatives shall be destroyed.

Primary Isolation, identifi
t (physical requi
requirements.

ion and/or ipulation may be done in level 2
) using containment leve! 3 operaliona!

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.

. The Director must approve all new work with the imporied material that requires an

increase of containment from leve! 2,

No culturing of Risk Group 3 or 4 pathogens shall be done

B O

g 8. 0 b 0

Les travaux |a matidre i ée st d

études da laboratoire in vifro.

inda doivent se limiter & des

Les animaux domestiques, y compris les volallles, bovins, ovins, porcins et
chavaux, ne dolvenl pas élre s, direct 't ou indl a
I'infection par la matidre importée,

Les animaux exposés 4 'nfection par la matidre importée doivent y 8lre
exposés el blra gardés unlquement dans des installations isoldes 4 l'abr des
insectes el des rongeurs.

L'équipement, les enclos pour animaux, las cages, les litiéres, les déchets el
1out autre aricla sous la responsabilité de limponateur qui viennant en
conlact direct ou indirect avec la maltidre imponée doivent 8lre stérilisés par
autoclavage ou incinérés,

Le matdriel d'emballage, les récipients el toute partia inutilisée de la matiére
importée dolvent lra stérilisés par autoclavage ou incinérés,

La ratiére imporiée ne peut servir qu'aux travaux effectués ou dirigés par
Fin teur dans las instaliati décrites dans la demande de parmis.
AUCUNE AGENT ANTHROPOPATHOGENE DU GRCUPE DE RISQUE 3
OU 4 NE PEUT ETRE TRANSPORTE, SANS LA PERMISSION DU
DIRECTEUR, VERS UN AUTRE LIEU OU ETRE MIS EN LA POSSESSION
D'UNE AUTRE PERSONNE QUE L'IMPORTATEUR.

Au terme des lravaux de I'importateur auxquels a servi l'agent
anthropopalhogéna Imporld, celul-cl el tous ses dérivés doivent élre

On peut accomplir I'isolation, lidentification primaire, et/ou la manipulation au
niveau de confinemant 2 (exigences physiques) en utilisant les exigences
apérationnealies deé niveau da confinement 3.

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

Tous nouveaux travaux avec la matiére importée, qui requidrent une
augmentation da niveau de confinement du niveau 2, exigeront I'approbation
du Directour.

Aucune culture d'agent anthropopathogéne du Groupe de risque 3 ou 4 ne
séra antreprise.




12. This permit is valid only for: D a) a single entry info Canada or
Le présent permis n'est valide que pour: une seule entrée au Canada ou

b} importations at intervals of during the period begmning on and ending on
| les importations effectuées & intervales de au cours de [a péricde commencant ie et se terminant ie

2011-02-25 2012-03-07

Authorization-Signature of Director
Autorisation-Signature du Direcleur

t&\% Lide Murphy Date 2011.02-25
Note: dgggnggggvﬁisqaﬁ.??g& Nota: Les opéranons relabives & i mabiére imporlée, y COMpRS 1@ TBNSPOM, SONL ASSUjETIes SUX (OIS
municipal [aws (£ any), 1o the extent that, thosa laws apply in respect of that Fuaterial fagérates, or et aun i

Canada
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Protéger une fois rempli

';Aéen&y of Canada pr!ique du Canada

Centre for Emergency Preparedness  Centre de mesures et d'interventions d'urgence

and Response
Application for permit to Demande de permis d'importation d'un For Office use only
Import human pathogen(s)  (d'Jagent(s) anthropopathogéne(s) A l'usage du bureau seulement
Under the authority of the Human Sous le régime du Réglement sur limportation des Permit no. - N* de permis
Pathogens Importation Regulations. agents anthropopathogénes.

Forward copy lo: Envoyer la copie au :

Offica of Laboratory Security Bureau de la sécurité des laboratoires

100 Colonnade Road, Loc.: 6201A 100, chemin Colonnade, Loc. : 6201A

OTTAWA ON K1A 0K9 OTTAWA ON K1A 0K9

Telephone: (613) 957-1779  Facsimile: (613) 941-0596 Tél&phone : (613) 957-1779 Télécopieur : (613) 941-0596

1. Applicant - Name, address and poslal code / Demandeur - Nom, adresse, et code postal Facsimile Telephone no.

Gabrielle M., Siegers, Foster Lab, Robarts Research Institute, Télécopieur N° de téléphone

100 Perth Dr. Rm 3296, London, ON, N6A 5K8 519-663-5777 ext 24086

PO Box 5015, l 519-931-5224

2. Supplier - Name and address / Foumnisseur - Nom et adresse
Anna Kreutzman, Hematology Research Unit, Biomedicum Helsinki, C428b, Department
of Medicine, Helsinki University Central Hospital, P.0. Box 700, FI-00029 HUCH, Finland

3. Description of malerial comprising human pathogen (Including name of material, country of origin and human or animal source)
Description de la matidre comprenant un agent anthropopathogéne (notamment dénomination, pays d'origine et source humaine ou animale)

Ay ) .
blood samples from human chronic myeloid leukemia patients in Finland

6. Canadian pori{s)ofentry  (Nole: Not more than one entry is permissible in the case of a human pathogen that
belongs lo risk group 3 or 4.)
Point(s) d'entrée au Canada (Remarque :Une seule entrée est permise dans le cas d'un agent
anthropopathogéne des groupes de risque 3 ou 4.)

4. Mode of transportation
Mode de transport

courier (air/road)
various

Quanlity of material to be imported and in the case of a human pathogen belonging lo risk group 2, any intervals at which, or period during which,
the pathogens are to be imported.

Quantité de la maliére & importer - Dans le cas d'un agent anthropopathogéne du groupe de risque 2, toute intervalle cu période d'importation.
Approximately 600 ml human blood (60-90 ml/shipment at 4-6 week intervals)

will be imported in a one-year period.

@

Description of applicant’s facilities and equipment for handling material (Note: Appropriate containment is required: see the LABORATORY BIOSAFETY
GUIDELINES as amended from time to time, established by Health Canada and the Medical Research Council of Canada).
Description des installations et de I'équipement du demandeur utilisés pour la manutention de la matiére (Remarque : Confinement adéquat exigé : voir
les LIGNES DIRECTRICES EN MATIERE DE BIOSECURITE EN LABORATOIRE, avec leurs modifications successives, établies par Santé Canada
etle Conseil de recherche médicales du Canada).

Our laboratory meets Containment Level 2 requirements as per the Laboratory

Biosafety Guidelines 3rd edition.

3

8. Address of location where the human pathogen is to be used / Adresse du lieu ol sera ulilisé I'agent anthropopathogéne
Robarts Research Institute,l100 Perth Dr., London, ON, N6A 5K8

~

Yes
Oui

Additional information attached
Renseignements complémentaires ci-joint

9. Method of treatment of material for the purposes of decontamination, sterilization and waste disposal
Mélhode de traitement de la maligre aux fins de décontamination, de stérilisation et de I'élimination des déchels

Liquid waste will be aspirated into a designated flask and treated with

bleach prior to disposal.
10. Work objectives, proposed plan of work and additional pertinent information / Objectifs des travaux, plan de travail proposé et autres renseignements utiles
Gamma delta T cells (GDTc) constitute 2-5% of circulating lymphocytes in human blood. Since these cells elicit cytolytic
responses against a variety of tumors in vitro and in vivo, immunotherapy using GDTc is currently under investigation in
c¢linical trials. Using our GDTc isolation and expansion protocol we aim to: 1} assess whether GDTc can be expanded from
the blood of chronic myeloid leukemia (CML) patients; 2) determine clonality ¢f expanded GDTc; 3) assess functional
capacity of expanded GDTc; 4) determine mechanisms of cytotoxicity of GDTc against CML cell lines and autologous tumours;
and 5) asgsess iron oxide labeling of expanded GDTc for single cell imaging via MRI.

11. Applicant

1 undertake that the material comprising the human pathegen will, in the event
of its importation, be used in accordance wilh such terms and conditions as
may be specified in the permit, and | certify Lhat the facilities in which the
material will, in that event, be manipulated and stored meet the following
containment level;

Demandeur

Je m'engage & ce que la maliére comprenant I'agent anthropopathogéne,
dans l'eventualité de son importation, soit utitisée conformément aux
conditions du permis dimportation et j'alteste que les installalions dans
lesquelles celte malitdre sera manipulée et entreposée salisfont aux
exigences du niveau de confinement suivant;

Centainment tevel (Check ona bleck only)
Niveau de confinement (Ne cocher quune seule case)

L1+ BJ2 [Js [+

Signature of applicant - Signalure du demandeur

Dale

Molugen

bl

Physical conlainment levels and mechanical systems, operalional prolocols and laboratory
wasle disposal facilities are subject lo verification as may be required by lhe Direclor.

| 18 om0l

Les niveaux de cenfi ainsi que les sy mécaniques, les protocoles
pérali ellesi d'éliminalion des déchets de laboraloire sont soumis &
une vérification si le Direcleur Fexige.

*Remarque :

1 nbei

HC/ISC 4224 12-2004)

Bol

Canada
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Tie Global Blorsourta Contas

% Legin Search Options

ATCC Advanced Catalog Search » Product Details

Product Description

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Matarial Transfer Agresrmant or, In
certain cases, an MTA specified by the depositing institution.

Customers in Europe, Australia, Canada, China, Hong Kong, India, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan,
R.0.C. must contact a oca! distributer for pricing Information and to place an order for ATCC cultures and products.
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Pricet $244.00

ATCC® Number: F?-;D‘Z'“

‘Designations: THP-1 Depositors: S Tsuchiya
Biosafety Level 1 Shipped:  frozen
é:Medi“m & Serum: o2 Bropzgatior Growth suspension
Properties:

{Organism: Homo sapiens (human) Morphology:monocyte
éSource: Organ: peripheral blood

Disease: acute monocytic leukemia
: Cell Type: monocyte;
iCellular Products: lysozyme [53053]

EPermibs/Forms: In addition to the 4TA mentioned above, other ATCT and/or reguiatery pernits may be required for the transfer;-
: of this ATCC material. Anyone purchasing ATCC material is ultimately responsible for obtaining the permits.:
Please clitck here for information regarding the specific requirements for shipment to your location.

'complement

(C3), exprse [;—§ 2]
Fc, expr d

Amelogenin: X,Y
CSF1PO: 11,13
D138317: 13
D16S539: 11,12
D5S818: 11,12
D75820: 10
THO1: 8,9.3
TPOX: 8,11
VWA: 16

:DNA Profile (STR)

:Propagation: ATCC complete growth medium: The base medium for this cell line is ATCC-formulated RPMI-1640 Medium,
i Catalog No. 30-2001. To make the complete growth medium, add the following components to the base medium:
2-mercaptoethanol to a final concentration of 0.05 mM; fetal bovine serum to a final concentration of 10%. :
Atmosphere: air, 95%; carbon dioxide (C02), 5%
Temperature: 37.0°C
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Cell line:
Cell type:
DSMZ no.:
Origin:

References:

Depositor:

Morphology:
Medium:
Subculture:

Incubation:
Doubling time:
Harvest:
Storage:

Mycoplasma:
Immunology:

Fingerprint:

Species:
Cytogenetics:

Molec. Genetics:
Viruses:

TEM=2’

24/08/10 10:25 AM

4

human chronic myeloid leukemia in blast crisis

ACC 135

established from the bone marrow of a 5-year-old Caucasian girl with
Philadelphia-chromosome positive chronic myeloid leukemia (CML) in
second relapse in 1980 (after bone marrow transplantation day +28);
sister cell line of EM-3 (DSM ACC 134)

Raskind et al., Cancer Genet Cytogenet 25: 271-284 (1987), PubMed ID 2
target=_ blank>3030532

Keating, Baillieres Clin Haematol 1: 1021-1029 (1987), PubMed ID 2852
target=_ blank>3332852

review: Drexler et al., Leuk Res 24: 109-115 (2000), PubMed ID
10654445

Dr. A. Keating, Toronto General Hospital, Ontario, Canada

DSME Cell Culture Data

single, round to oval cells in suspension

90% RPMI 1640 + 10% FBS

maintain at 0.2-1.0 x 108 celis/ml; split ratio of 1:2 every 2-3 days; seed
out at ca. 0.3-0.5 x 10° cells/ml

at 37 °C with 5% CO,

ca. 35-40 h

maximum density at about 1.0-1.5 x 10° cells/ml

frozen with 70% medium, 20% FBS, 10% DMSO at about 6 x 108
cells/fampoule

DSMZ Scientific Data

negative in DAPI, microbiological culture, RNA hybridization, PCR assays
CD3 -, CD4 +, CD13 +, CD14 -, CD15 +, CD19 -, CD33 +, CD34 -, HLA-
DR -; image

same DNA profile as EM-3 using multiplex PCR of minisatellite markers
confirmed as human with IEF of AST, MDH, NP

human hypertriploid karyotype with hypotetraploid sideline - 74(70-
86)<3n>X, -X, -X, +3, +4, +6, +6, +6, +8, -9, +11, -14, -14, +15, +17,
-19, +21, +22, +mar - der(5)t(5;?)(q13-15;7?), der(9)t(9;22)(q34;q11),
i{17q)x2 - in some cells up to three copies of der(9) are present - the
karyotype overlaps that of EM-3 (DSM ACC 134) and corresponds with
those reported for both EM-2 and EM-3

ELISA: reverse transcriptase negative; PCR: EBV -, HBV -, HCV -, HHV-8
=, HIV -, HTLV-I/II -, SMRV -

http:/ /www.dsmz.de/human_and_animal_cell_lines/info.php?dsmz_nr=135&term=*2&highlight=

Page 1 of 1
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DSMZ - Search for Human and Animal Cell Lines

MEC-1
» Call Line Indax
e |
» Prices Cell line: T MEC-1
» Qrdertog Frocedurs Cell type: human chronic B cell leukemia
» Patent Deposit DSMZ no.: ACC 497
» Gafe Daposit Origin: established in 1993 from the peripheral blood of a 61-year-old Caucasian
e Bl man with chronic B cell leukemia (B-CLL in prolymphocytoid
»Import Bules transformation to B-PLL); serial sister cell line of MEC-2 (DSM ACC 500)
» Srientific Gervices References: Stacchini et al., Leuk Res 23: 127-136 (1999), PubMed ID 10071128
Depositor: Prof. F. Caligaris-Cappio, Hospital Mauriziano Umberto, Turin, Italy

» Quality Tontral
» Background Infarmation REMZ Cell Culture Data

» Publications

Morphology: round to polymorphic cells growing in suspension, singly or partly in small
aggregates, a few cells are slightly adherent
» Hzad of Dapartment Medium: 90% Iscove's MDM + 10% FBS
» Staff Subculture: split saturated culture 1:2 to 1:3 every 2-3 days; seed out at ca. 0.5 x

106 cells/ml; after thawing, during the first week cells should be kept with

» FLG
o 20% FBS initially; culture in 24-well-plate is of advantage; maintain at
» Dawnlzad about 0.5-2.0 x 108 cells/m!
Incubation: at 37 °C with 5% CO,
» False Leukemaa Cell Lines Doubling time: ca. 40 hours
» Mycaplasma Contamination  Harvest: cell harvest of about 2.0 x 108 cells/ml
» SHMEY Contamimnation Storage; frozen with 70% medium, 20% FBS, 10% DMSO at about 5 x 106

. . cells/fampoule
s nline TR Analvsis L

DEMZ Scientific Data

Mycoplasma: contamination was eliminated with BM-Cyclin (tiamulin & minocycline),
then negative in microbiological culture, RNA hybridization, PCR assays
Immunology: Cb3 -, CD10 -, CD13 -, CD19 +, CD20 +, CD34 -, CD37 +, cyCD79%a +,

CD80 +, CD138 -, HLA-DR +, sm/cyIgG -, sm/cylgM +, sm/cykappa +,
sm/cylambda -

Fingerprint: same DNA profile as MEC-2 using multiplex PCR of minisatellite markers
Species: confirmed as human by cytogenetics
Cytogenetics: human near-diploid karyotype with 10% polyploidy - 46(44-47)<2n>XY, -

2, +7,-12, +1-2mar, t(1;6)(q22-23;p21), add(7)(ql11), der(10)(10pter-
>q22::7::2q11->qter), del(17)(p11) - small acf/mar present in most cells
- resembles published karyotype
Molec. Genetics:
s Viruses: PCR: EBV +, HBV -, HCV -, HIV -, HTLV-I/II -, SMRV -
Impring
Conditions

© 2004 DSMZ GmbH
All rights reserved

http:/ /www.dsmz.de/human_and_animal_cell_lines/info.php?dsmz_nr=497&term=MEC 1&highlight= ' Page 1 of 1
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Cell Biology

ATCC® Number:

Designations:
Depositors:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:

Permits/Forms:

Isolation:

Applications:

Virus Resistance:

Reverse Transcript:

DNA Profile (STR):

Cytogenetic
Analysis:

Age:

25/01/10 2:20 PM

CCL-86™  Order this Item Price: $272.00

Raji ! Related Links »

W Henle NCBI Entrez

2 [CELLS CONTAIN HERPESVIRUS (EBV) ] Search

frozen Make a Deposit

See Propagation Frequently Asked

suspension Questions

Homo sapiens (human) Material Transfer

lymphoblast Agreer'n_mt
Technical Support
Related Cell

Disease: Burkitt's lymphoma

Cell Type: B lymphocyte;

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.

Isolation date: 1963
transfection host (Nucleofection technology from [.onza

Roche FuGENE® Transfection Reagents)
The cells are partially resistant to poliovirus and vesicular
stomatitis viruses.

Culture Products

negative

Amelogenin: XY

CSF1PO: 10,12

D13S8317: 13

D16S539: 8,11

D5S818: 10,13

D75820: 10

THO1: 6,7

TPOX: 8,13

vWA: 16,19

Karyotype 100% stable within male diploid stemline of 46.
Cells with 47 chromosomes frequently contained an extra "E"
group chromosome.; There is 6% polyploidy and occasional
disparity in the size of the homologs of the number 1
chromosome and the number 4 chromosome.

11 years

Page 1 of 3
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Cell Biology

ATCC® Number:
Designations:
Depositors:

Biosali l:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:

Permits/Forms:

Applications:
Tumorigenic:
Antigen Expression:

DNA Profile (STR):

Cytogenetic
Analysis:

CCL-243™

K-562

HT Holden

1

frozen

suspension

Homo sapiens (human)
lymphoblast

Order this Item Price:

Organ: bone marrow

Disease: chronic myelogenous leukemia (CML)

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 ¢lick
her for information regarding the specific requirements for
shipment to your location,

transfection host (Nucleofection technology from Lonza)
Yes

CD7 (25%)
Amelogenin: X
CSFIPO: 9,10
D138317:8
DI168539: 11,12
D5S818: 11,12
D75820: 9,11
THOL: 9.3
TPOX: 8,9
vWA: 16

The stemline chromosome number is triploid with the 25
component occurring at 4.2%. Fifteen markers (M1 and
M{15)} occurred in nearly all S metaphases. Spontaneous non-
specific dicentrics occurred, but rarely. Unstable markers were
also rarely seen. The X was disomic, and N9 was nullisomic.

24/08/10 10:42 AM

$256.00

Related Links »
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Search
M sit
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Agreement
Technical Support
ated Celi
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Isoenzymes:

Age:
Gender:

Comments:

Propagation:

AK-1,1
ES-D, 1
G6PD, B
GLO-1, 2
Me-2,0
PGM1, 0
PGM3, 1

53 years
female

The continuous cell line K-562 was established by Lozzio and
Lozzio from the pleural effusion of a 53-year-old female with
chronic myelogenous leukemia in terminal blast crises.
[22609]

The cell population has been characterized as highly
undifferentiated and of the granulocytic series. [26059]

Studies conducted by Anderson, et al., on the surface
membrane properties led to the conclusion that the K-562 was
a human erythroleukemia line. [26060]

The K-562 cell line has attained widespread use as a highly
sensitive in vitro target for the natural killer assay. [1101]
[48829] [48830] :

See Pross, et al. for a detailed analysis of the in vitro assay of
NK cells including the mathematics of quantitation of NK cell
activity. [48833]

K-562 blasts are multipotential, hematopoietic malignant cells
that spontaneously differentiate into recognizable progenitors
of the erythrocytic, granulocytic and monocytic series. [26061]
The effect of inducers on sublines derived from the original K-
562 cell line have been reviewed by Koeffler and Golde. [867]
Cultures from the ATCCstock have been shown to exhibit this
sensitivity for assessing human natural killer activity.
Karyological studies on various K-562 sublines have been
classified into three groups (A,B,C) by Dimery, et al. {26063]
The strain obtained by the ATCCmost closely resembles the B
population. Occurrence of the Philadelphia chromosome,
however, was of much lower frequency; none detected in 15
metaphases examined.

The line is EBNA negative.

ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated Iscove's Modified Dulbecco's
Medium, Catalog No. 30-2005. To make the complete growth
medium, add the following components to the base medium:
fetal bovine serum to a final concentration of 10%.
Atmosphere: air, 95%; carbon dioxide (CO2), 5%
Temperature: 37.0°C

24/08/10 10:42 AM

partﬁgrship-
e level services

BioStandard

Biological
Reference

Material and
Consensus
Standards for
the life
science

e communit

Page 2 of 4



Untitled

24/08/10 10:42 AM

requires interaction between the promoter and intron. J. Biol.
Chem. 271: 12387-12393, 1996, PubMed: 8647842

32704: Chan YJ, et al. Synergistic interactions between
overlapping binding sites for the serum response factor and
ELK-1 proteins mediate both basal enhancement and phorbol
ester responsiveness of primate cytomegalovirus. J. Virol. 70:
8590-8605, 1996. PubMed: 8970984

33044: Nauseel WM, et al. Effect of the R569W missense
mutation on the biosynthesis of myeloperoxidase. J. Biol.
Chem. 271: 9546-9549, 1996. PubMed: 8621627

33174: Grune T, et al. Degradation of oxidized proteins in
K562 human hematopoietic cells by proteasome. J. Biol.
Chem. 271: 15504-15509, 1996. PubMed: 8663134

48829: Jondal M, Pross H. Surface markers on human b and t
lymphocytes. VI. Cytotoxicity against cell lines as a functional
marker for lymphocyte subpopulations. Int. J. Cancer 15: 596-
605, 1975. PubMed: 806545

48830: West WH, et al. Natural cytotoxic reactivity of human
lymphocytes against a myeloid cell line: characterization of
effector cells. J. Immunol. 118: 355-361, 1977. PubMed:
299761

48833: Pross HF, et al. Spontaneous human lymphocyte-
mediated cytotoxicity against tumor target cells. IX. The
quantitation of natural killer cell activity. J. Clin. Immunol. 1:
51-63, 1981. PubMed: 7334070

61237: Chen TR. Modal karyotype of human leukemia cell
line, K562 (ATCCCCL 243). Cancer Genet. Cytogenet. 17:
55-60, 1985. PubMed: 3857109

61327: Wu SQ, et al. Extensive amplification of ber/abl fusion

genes clustered on three marker chromosomes in human
leukemic cell line K-56. Leukemia 9: 858-862, 1995. PubMed:

7769849
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GDTe cloning protocol (P. Fisch) *

Protocol:

1) Isolate PBMCs from 20 ml blood.

2) FACS sort (and count) yd T cells by positive selection directly into vial containing
irradiated feeder cells* (1 x 10°/ml) in medium, then mix well with fresh medium. The
laser should be turned down as low as possible <100 mW.

3) Plate out at 1 cell/well (according to FACS count) into 96 well plates. Actual density
will likely be 0.5 cell/well. Grow at 7% CO,. Clones should come up after 9-12 days.

4) Wait another 2-3 days, then pick the clones, transferring them from 1 well into 6 into
fresh medium with fresh feeders. Use only the inner 60 wells, thus you have 10
clones/plate.

5) Once they have grown a bit, test them for desired characteristics (cytotoxicity,
FACS...) and then select them carefully. Once selected, plate only 1 clone/plate.

6) Freeze 2-3 vials/clone as early as possible. Once confluent (medium can get slightly
yellowish), harvest plate almost entirely and freeze down in cold freezing medium.
Transfer the remaining cells to a fresh plate with fresh medium and feeders.

7) Passage the cells once per week-10 days. When plating, seed at less than 2 x 10%/plate
and allow to grow up to 10 x 10°.

* Feeder cells can be allogeneic. Freeze aliquots of PBMCs, thaw and then irradiate. For
best results, use fresh feeders. Use 2 x 10* — 5 x 10* PBMCs/well and 1 x 10* LCLs.
LCLs are very important for establishing clones; less yield is achieved with PBLs alone.
Irradiate PBMCs at 5-10 Gey, LCLs at 30 Gey. If only using autologous PBMCs (no
LCLs), then use 3-5x10* per well.



The protocol below describes how the LCL cell lines were made; I do not plan to
generate more LCLs during my stay at Western. I will be using the immortalized lines
(CS and WO) that were generated in Toronto and brought here. Thanks!

Generation of EBV-transformed B cell lines

Prepare 5ml of complete culture medium containing 1pg/ml Cyclosporin A. Separate
mononuclear cells from a minimum of 5 ml of peripheral blood Centrifuge 5x10° PBMC
for 5 minutes at 400 x g. Remove supernatant. Resuspend cells in 1.8 ml of complete
culture medium containing 1pg Cyclosporin A. Add 100-200ul of the concentrated B95-
8 virus supernatant to cell mixture. Mix gently. Place 200yl of the cell mixture in each of
5 wells of a 96-well flat-bottomed plate. Place 100ul of cell mixture into another 10
wells of the same 96 well flat bottom plate. Add an additional 100yl of CSA containing
medium to the 10 wells containing 100p1 of cell suspension. The final volume per well is
200p1. Fill the outside wells with sterile water. Place plate(s) in 37°C, 5% CO; incubator.
Feed plate weekly: Remove plate(s) from incubator and aspirate 0.1 ml of media from
each well of the 96-well flat-bottom plate. Add 0.1m! of fresh media to each well and
return to incubator. After two weeks of incubation, if transformed cell clumps are
expanding, combine cells from three wells of the 96-well plate into one well of a 24-well
flat-bottomed plate. Repeat two more times to obtain a total of 3 wells in a 24-well plate.
Retain remaining cells in 96-well plate as reserves. Incubate plate at 37°C for one week in
a CO, incubator for further cell expansion. Once cells are clearly proliferating, remove
cells from 24-well plate and place them into a 25 cm? vented flask with 5ml complete
media plus 100pM of Acyclovir. Acyclovir is added to ensure that there will be no
infectious virus present in the culture. Feed cells 1-2 times per week with complete
media, adding 100pM Acyclovir each time. After approximately two weeks, freeze 5
vials with at least 2 x 10° LCLs. LCLs may be maintained in culture for a maximum of 9
months post initiation.



¥d T cell isolation and expanéion protocol
Dec 2009

Materials

MACS buffer

AIMYV medium + 5% heat inactivated hu serum
ConA

IL-2

IL-4

MACS antibody and beads

Ice

MACS column, magnet and holder

Eppis for counting

24 well plates (Falcon)

1. Isolate PBMCs from donors. Expected yield ~1.0 x 10° cells/ml

COUNT:
2. Spin 5 min at 1800 rpm. Resuspend cells at 40ul/10’ cells in cold MACS buffer
(degassed) in a 50 ml conical.

ul buffer used:
3. Remove 6ul for FACS analysis.
4. Add yd TCR hapten antibody at 10ul/10 cells. Incubate in the fridge for 10 min.

ul Ab used:

incubation time:
5. Wash with 10 ml cold MACS buffer. Spin 5 min 1500 rpm 4 deg. Discard supernatant.
6. Resuspend cells at 30ul/107 cells in cold MACS buffer.

ul buffer used:
7. Add anti-hapten-FITC antibody/beads at 20ul/10” cells. Incubate in the fridge for 15
min. wl Ab used:

incubation time:
8. Wash with 10 ml cold MACS buffer. Spin 5 min 1500 rpm 4 deg.
9. Prime MACS column by inserting it into holder and carefully adding 500ul.
10. Discard supernatant and resuspend cell pellet in 500ul cold MACS buffer and then
carefully add to column, by placing tip against the side of the column and allowing the
cell suspension to run down the side.
11. Wash column with 3 x 500ul MACS buffer.
12. Add 3 ml medium to column. Remove column from magnetic holder and place into a
fresh 15 ml conical. Insert plunger and press down to elute cells from the column.
13. Count cells, resuspend at 2.5 x 10° cells/ml and seed into 24-well plates (2ml/well).
Use 1-2 ml for FACS analysis (wash in FACS buffer 1 x before antibody incubation).
14. Remove 75ul (15ul/sample) from MACS negative fraction for FACS analysis.



FACS Staining: '

preMACS | MACS+ | MACS-

unstained 1 7 9

CD3 FITC 1:100 2 - 10
vd TCR PE 1:10 3 : 11
o TCR PE 1:20 4 8 12
Vo2 PE 1:100 5 -

Va1 FITC 1:50 6

Antibodies: 20-50 ul dilution/sample

Important notes:

S0 ml conicals for isolation and antibody incubations

25-27 min primary antibody and 15 min secondary antibody incubations for MACS sorting
Con A 7-8 days (8 days better!)

remove all medium and replace with fresh at each feeding

spin down at 800rpm (sugg by Simone) ROOM TEMP

96 or 24 well-plates are better than 6-wells or 12-wells

12 and 6-wells are fine for passages beyond ConA and the first passage after ConA removal
expansion stops in T75 flasks

best seeding density 2.5-5 x 10ES cells/m|
don't change med until med is apricot or yellowish
spin at RT

AIM-V medium (can probably use RPMI)
5% hu AB serum

10 ng/ml IL-2

10 ng/ml IL-4

first 6-8 days:
1ug/ml Concanavalin A



Keep the clones up to 4 weeks in culture after they begin to expand. You cannot say by
vision if cells are clonal or polyclonal. As a matter of fact, gamma delta clones typically
grow in a "flower-type" shape since the cells show active motility,particularly the
acivated clones with high cytotoxic potential... They may however also grow as round
colonies if they are longer in culture or if they tend "to be overgrown".

Thawing: Thaw 1 vial in fresh Iscoves Medium with 10% HS no cytokines. Centrifuge
cells, then resuspend in complete medium with IL-2, irradiated feeders and PHA. Plate 60
wells on one plate. Paul never counted them after thawing. If it worked you should see
growth with naked eyed within 1 to three days... If you have too many clones to thaw you
can also plate on !4 plate (30 wells) and expand later once they grow. To improve
conditions it helps taking fresh feeder cells and not frozen ones...





