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Approved Toxin(s)

S PLEASE ATTACH A MATERLAL SAFETY DATA SHEET OR EQUIVALENT FOR NEW BIOHAZARDS.

2l Pl EASE ATTACH A BRIEF DESCRIPTION OF THE WORK THAT EXPLAINS THE BIONAZARDS USED AND HOW THEY IWILL B
USED,

As the principal investigator, I have ensured that all of the personnel named on the form have been
trained. Twill ensure that (his project will follow the Western Biosafety Guidelines and Proccedures
Manual for Containment Level 1 2 Laboratories (and the Level 3 Pacilities 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.wphanvo.ca,

Signature of Permit Holder:

/T e

Classification: _ 2

Date of Last Biohazardous Agents Registry Form: Mar 27, 2009

Date of Last Modification (if applicable):
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ng-ée ,zut’r/??zﬁecﬁ A %@‘;/gw

Wednesday, December 09, 2009 Page 2 0f2



The CRL-2770 and CRL2771 are mouse melanoma cell lines. We are
interested in investigating the role of pannexins and connexins as
tumar suppressors in these cells. In the event the cells have sufficient
pannexins and/or connexins we will knockdown their expression by
RNAI technologies. If they are low in pannexins and/or connexins we
will overexpress these molecules and examine the effect of these
molecules on cell characteristics associated with cell migration and
invasion. In the event that one or more pannexins/connexins affects
their growth characteristics we will attempt to determine the
mechanism involved.
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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 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 lacal distributer 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:

Isolation:
Applications:
Tumorigenic:
Age:

Comments:

Propagation:

cnt-2771 ([Oncer s e
L10BIOBR-MAPKK

JL Arbiser

2 [Cells containing SV40 viral DNA sequences ]

frozen

See Propagation

adherent
Mus musculds {(mouse)
melanocyte

oy

¢
1010,
Cell Type: melanocyte;
Strain: B10.BR
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 focation.
Isolation date: January 1, 2002

tumor model
Yes
newborn

The L10BIOBR-MAPKK cell ine (ATCC CRL-2771) was derived by infecting
the immortalized murine melanccyte cell line, L10BIOBR, with pBABE
which encedes a constitutively active MAPKK, The vector contains the
Sv40 viral DNA sequonces and-the puromycin resistance gene. The cells
wore selected in medium contaiming puromycin.The introduction of the
MAPKK gene inte melanocyles leads to tumorlgenesis in nude mice,
activation of the angicgenic switch and increased praduction of the
proangicgenic factor, vascular endothelial growth factor (VEGF), and
matrix metalloproteinases (MMPs). Activation of MAP kinase signaling may
he an impertant pathway invelved in melanoma transformation. Inhibiticn
of MAP kinase signaling may be useful in the prevention and treatment of
melanoma. The LIOBIOBR-MAPKK cell line and the corresponding negative
control, LLOBIOBR-GFP (CRL-2770), are & model for melanoma
turnorigenesis and signal transduclion [PLbMed: 12514183]).

ATCC complete growth medium: Ham's F10 medium supplemented
with 50 na/ml TPA (Sigma Catalogue No. P-8139) and 7% horse serum
Atmosphere; air, 95%; carbon dioxide {CO2), 5%

Temperature: 37,0°C

Price:

Print_this Page

$338.00

Related Links p

NCBI Entrez Search

Cell Micrograph
Make a Deposit
Frequently Asked Questions
Material Transfer Agreement

Technical Support
Related Cell Culture Products

lnlp::’/www.n!cc.nrg.»".«\'l”CC/—\dvumctl(‘zuaiogﬁem‘chf’PmduclI,)clails!’labid.-’tlSQ.t’l)cI'mlll.nsp... 14/12/2009
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Subculturing: Protocol:

1. Remove and discard culture medium.

2. Briefly rinse the call layer 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 t 3.0 ml of Trypsin-EDTA solution to flask and cbserve
cells under an inverted microscope until cell layer is dispersed
(usually within 5 to 15 minutes).

Note: To aveid clumping do not agitate the cells by hitling or
shaking the flask while waiting for the cells to detach. Cells that are
difficult to detach may be placed at 37°C Lo facilitate dispersal.

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

S. Add appropriate aliquots of the cell suspension ta new culture
vessels,

An inoculum of 5 X 10{3) to 7 X 10(3) viable cells/sq. cm. is
recommended.

6. Incubate cultures at 37°C.

Interval: Subculture when cells reach a concentration of 4 X 10(4)

cells/sq. cm,
Subcultivation Ratio: A subcultivation of 1:6 to 1:8 is recammended
Medium Renewal: Two to three times weekly

Preservation: Freeze medium: Complete growth medium supplemented with 5% (v/v)
DMSO
Storage temperature: liquid nitrogen vapor phase

Doubling Time: 24 hours

Related Products: recommended serum:ATCC 30-2040
derived from same cell line:ATCC CRL-2770

References: 89472: Govindarajan B, et al, Malignant transformation of melanccytes to

melanama by censtitutive activation of mitogen-activated protein kinase
kinase (MAPKK) signaling. J. Biol. Chem. 278! 9790-9795, 2003. PubMed:

12514183
Return to Top

Notices and Disclaimers

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

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. Citations from scientific 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.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 laboratory

fee. Fees for permits, shipping, and handling may apply.
Back to my Search

Login » To customize your ATCC web experience: Create a Profile

Liome | Sile.Map | FAQ | Privacy Policy | Careers | Contact Uis site Search
© 2009 ATCC. Al Rights Reserved. [ ,,,,,, ,]
Go

hltp:,-":"\\-'\\rw.atcc.urgr’;\'l"(,"(ﬁ‘z\dvanccd("ﬂlalogScarch;’l’rnclucll)claiIs/labidf"dﬁz/i)c[‘uuii.asp... 14/12/2009
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Product Description

Before submitting an order yeu 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 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 local distributor for pricing information and to place an order for ATCC cultures and products.

Cell Biology

ATCC® Number:
Designations:

Depositors:
iosaf v
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:
Cellular Products:

Permits/Forms:

Applications:

Comments:

Propagation:

htp://www.atee.org/ATCCAdvancedCatalogSearch/ProduciDetails/tabid/452/Default.asp...

CRL-1458" | Order this Item |
L6

D Schubert

1

frozen

See Propagation
adherent
Raltus norvegicus (rat)

mypblasl
N
JUQIQ
Tissue: skeletal muscle
Cell Type: myoblast myoblast;
myasin

in addition to the MTA mentioned above, other ATCC and/or regulatary
permits may be required for the transfer of this ATCC material. Anyone
purchasing ATCC malerial is ultimately responsible for obtaining the
permits. Please ¢lick __here for Infarmation regarding the specific
requirernents for shiprent to your location,
transfection host {Nucleofection technology from Lonza

h E i )
The L6 myogenic line was isolated originally by Yaffe from primary cultures
of rat thigh muscle maintained for the first two passages in the presence
of methyl chelanthrene. [22581)
L6 cells fuse in culture to form multinucieated myolubes and striated
fibers, The extent of cell fusion declines with passage and the cells should
be frozen at low passage and penodically reclened with selection for fusion
cempetent cells.
Tested and found negalive for ectromela virus {mousepox),
ATCC complete growth medium: The base medium for this cell line is
ATCC-forrmulated Dulbecco's Modified Eagle's Medium, Catalog Mo, 30-
2002. Yo make the complete growth mecium, add the fellowing
comgonents to the base medium: fetal dovine serum to a3 final
concentration of 10%.
Atmosphere: air, 95%; carbon dioxide {CO2), 5%
Temperature: 37.0°C
Growth Conditions: The myollastic cempenent of this line will be
depletad rapidly if the cells are allowed to become confluent,

Price:

Print_this Page

$264.00
Related Links P

NCBI Entrez Search

Cell Micrograph
Make a Deposit
Frequently Asked Questions
Material Transfer Agreement
Technical Support

Related Cell Culture Products

14/12/2009
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Subculturing:

Preservation:

Related Products:

References:

MNotices and Discla

Protocol: Subcuiture before the cetls become confluent to retard the loss
of differentialing ahility that is observed as the cells are passaged,

1. Remove and discard culture medium,

2. Briefly rinse the cell layer with 0.25% {w/v) Trypsin- 0,53 mi
EDTA soluticn to remove all tracas 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 call layer is dispersad
{usually within 5 to 15 minutes).

Note: To aveid ciumping do not agitate 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 to faclitate dispersal.

4, Add 6.0 te 8.0 ml of complete growth medium and aspirate cells by
gently pipetling.

5. Add aporopriate aliquots of the cell suspension 1o new culture
vessels,

&. Incubate cultures at 37°C,

Subcultivation Ratio: A subcultivation ratio of 1:20 to 1:40 is

recomnmended

Medium Renewal: 2 to 3 times per week

Freeze medium: Complete growth mediom supplemented with 5% (v/v)
DMSO

Storage temperature: liguid nitrogen vapor phase

Recomnmended medium {withoul the additiona) supplements or serum

described under ATCC Medium):ATCC 30-2002

recommended serum:ATCC 30-2020

1064: Mandel JL, Pearson ML. Insulin stimulates myogenesis in a rat
mycblast line. Nature 251: 618-620, 1974, PubMed: 4421831

22255: Richler C, Yaffe D. The in vitre cultivation and differentiation
capacities of ryogenic cell lines. Dev. Biol. 23: 1-22, 1970. PubMed:
4

22581: Yaffe D, Retention of differentiation potentialities during prolonged
cultivation of myogenic cells. Proc. Natl. Acad, 5ci. USA 61: 477-483,
1968, PubMed: 5245982

33164: Osawa H, et al. Identification and characterization of basal and

cyclic AMP response elements in the premeter of the ral hexokinase 11

gene. ). Bicl. Chern, 2711 17296-17303, 1996. PubMed: 8663388

33165: Osowa H, et al. Analysis of the signaling pathway involved in the

requlation of hexokinase I( gene transcription by insulin. J. Biol. Chem.

271: 16690-16694, 1996, PubMed: 8663315

imers

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

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. Cltations from scientfic literature and patents are provided for informational purposes only. ATCC does
net warrant that such information has been confirmed to be accurate.

All prices are listed in U5, 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 laboratory

fee, Fees for permits, shipping, and handling may apply.

Back to my Search

hitp://www.atee.org/ATCCAdvancedCalalogSearc h/ProductDetails/labid/452/Delaullasp...

Login » To customize your ATCC web experience: Create a Profile
pme | Site Map | FAQ | Pavacy Palicy | Careers | Contact Us

© 2002 ATCC. All Rights Resarved

14/12/2009
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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 depositing institution.
Customers in Europe, Australia, Canada, China, Hong Kong, India, Japan, Korea, Macav, Mexico, New Zealand, Singapore, and Taiwan,
2.0.C. must contact a local distributor for pricing infermation and to place an order for ATCC cultures and products.

Cell Biology

ATCC® Number:
Designations:

Depositors:
Biosafety Level:
Shipped:

Medium & Serun:

Growth Properties:

Organism:

Morphology:

Source:

Permits/Forms:

Isplation:
Tumorigenic:
Age:

Comments:

Propagation:

htn/Awwayatee.org/ATCCAdvancedCatalogSearch/Prod netDetails/tabid/d52/Delanltasp...
| g g |

crL-2770" [ Order this Rer
L10BIGBR-GFP
JL Arbiser
1
frozen
See Propagation

adherent

=g

Mus muscuiys (mouse)

melanocyte

M

f
Q!
Cell Type: melanccyle;
Straim 810.BR
1n addition to the MTA mentioned atove, otier ATCC and/or requlatory
permits may be required Tor the trangfer of this ATCC material. Anyone
purchasing ATCC material is vitimately responsible for obtaining the
permits.  Please  ¢lick __here for information regarding the specilic
requirements for shipment to your location.
Isolation date: January 1, 2002

No
newlorn

The LIOBICBR-GFP cell Jine was denved as & negahve control for CRL-
2771, The immortalized murine melanocyte ¢2) line LLOBIOBR was
transduced with pDIVA-GFP and subjecled to puromycin selecticn.
Together, L1IDBICBR-GFP {CRL-2770) and L10BIOBR-MAPKK (ATCC & CRL
-2771) are valvable cell models for oneogenic transformation and signal
transduction studies for mefancma [PubMed: 12514183). Please note,
although the LIDBIOBR-GFP cell ina harbors Ihe gfp gene, a3 verified by
PCR apatysis, the cell line does not exprass sufficient GFP protein for
detection of GFP fluorescence by Tlow <ytometry or fluorescence
miCroscopy.

ATCC complete growth medium: Ham's F10 medium supplemented
with 50 ng/mi TPA (Sigma Catalogue No. P-8§139) and 7% horse serum
Atmosphere: air, 95%; carbon dieaide (C02), 5%

Temperature: 37.0°C

Price:

Print this Page

$338.00

Related Links b

NCBI Entrez Search

Cell Micrograph
Make a Deposit

Frequently Asked Questions
Material Transfer Agreement
Technical Support

Related Cell Culture Products

14/12/2009
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Subculturing: Protocol:

1. Remove and discard culture medium,

2. Briefly rinse the cell Jayer with 0.25% (w/¥) Trypsin - 0.53 mM
£DTA solution te remaeve all traces of serum that containg trypsin
inhibiter,

3, Add 2.0 to 3.0 mi of Trypsin-EDTA solution to flask and observe
cells under an inverted microscope until cell layer is dispersed
(usually within 5 to 15 minutes}.

Nete: To aveld cumping do nol agilate the cells by hitting or
shaking the flask while waiting fer the celis 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 completa growth medium and aspirate cells by
gently pipetting.

S. Add appropriate aliquots of the cell suspension to new rtulture
vessals,

An inoculum of 3 X 10(3) to 7 X 106{3) viable cells/sq. cm. |5
recommended,

6. Incubate cultures at 37°C,

Interval: Subculture when cel's reach @ cencentration of 2 X 10(4)

cellsfsq. cm.
Subcultivation Ratio: A subcultivation ratie of 1:3 to 114 I8
recemmended
Medium Renewal: Two to three Limes weekly

Preservation: Freeze medium: Complete growth madium supplemented with 5% (v/v)
DMSO
Storage temperature: liquid nitrogen vapor phase

Doubling Time: 29 hours

Related Products: recommended serum:ATCC 30-2040

derived from same cell line:ATCC CRL-2771
Cell culture tested DMSO:ATCC 4-X
Erythrosin B vital stain solution: ATCC 30-2404
Trypan Blue vital stain selution:ATCC 30-2402

References: 89472: Govindarajan B, et al, Malignant transformation of melanocytes to
melanoma by constitutive activation of mitogen-aclivated protein kinase
kinase {MAPKK) signaling. J. Biol. Chem, 278: 9790-9795, 2003. PubMed:

12514183

MNotices and Disclaimers

ATCC products are intended for laboratory research purposes only, unless noted otherwise. They are net intended for use in humans.

While ATCC uses reasonable efforts to inciude accurate and up-te-date information on this site, ATCC makes no warranties or
representations as to its accuracy. Citations from scientific literature and patents are provided for informational purposes only. ATCC does
not warrant that such information has been confirmed o be accurate,

Al 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 laboratory
fee. Fees for permits, shipping, and handling may apply.

Back to my Search

Login » To customize your ATCC web experience: Create a Profile

Home | Site Map | FAQ | Privacy Pelicy | Careers | Contact Us Site Search
D 2009 ATCC. Al Rights Reservad.
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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 Material Transfer Agreement or, in
certain cases, an MTA specified by the depositing institution.
Customers in Europe, Australia, Canada, China, Heng Kong, India, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan,
R.0.C. must contact a local distributor for pricing information and to place an order for ATCC cultures and products.

Cell Biology

ATCC® Number:
Designations:

josafs L
Shipped:
Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:

Permits/Forms:

Applications:

Comments:

Propagation:

Print this Page

CRL-1772™ [ Order this Item | Price; ~ $256.00
c2ci12 Related Links ¥
1 NCBI Entrez Search
frozen Cell Micrograph
See Propagation Make a Deposit
adherent Frequently Asked Questions
Mus musculus (mouse) Material Transfer Agreement
mycblast Technical Suppaort

£ Related Cell Culture Products
lali*lY
Strain: C3H

Tissue: muscle

Cell Type: myoblast;

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 uitimately responsible for obtaining the
permits,  Please click _here for information regarding  the specific
requirements for shipment to your Jocation.

transfection host {Nucleofection technology from Lonza

Roche FUGENE® Transfection Reagents)

This is a subclone {produced by H. Blau, et al) of the rouse myoblast cell
line established by D. Yalfe and 0. Saxel. [22903)

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

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

Tested and found negative for ectromelia virus (mousepox).

ATCC complete growth medium: The base medium for this cell line is
ATCC-formulated Dulbecco's Modified Eagle’s Medwm, Catalog No. 30-
2002, To make the complete growth medivm, add the following
compenents to the base medium: fetal bevine serum to 2 final
concentration of 10%.

Temperatura: 37.0°C

hitp://www.atee.org/A TCCAdvancedCatalogSearch/Product De tails/tabid/452/Default.asp... 1471272009
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Subculturing:

Preservation:

Related Products:

References:

Protocol: IMPORTANT - DO NOT ALLOW CULTURES TO BECOME
CONFLUENT.

Cultures must not be allowed to become confluent as this will deplete the
myoblastic population in the culture,

Myotube formation is enhanced when the medium is supplemented with
10% horse serum Instead of fetal bovine serum.

1. Remove and discard culture mecium,

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

3, Add 2.0 to 3.0 m! of Trypsin-EDTA sclution to flask and cbserve
cells under an Inverted microscope until cell layer is disgersed
{usually within 5 to 15 minutes).

MNote: To aveid clumping do not agitate the cells by hitting or
shaking the flask while wailing for the cells to detach. Cells that are
difficult to detach may be placed al 37°C to facilitate dispersal.

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

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

Incculate at a cell concentration between 1.5 X 10 exp5 and 1.0 X
10 expb viable cells/75 cm2.
6. Incubate cultures at 37°C.

Medium Renewal: Every two to three days

Freeze medium: Complete growth medium supplemented with 5% {v/v)
DMSO

Storage temperature: liquid nitrogen vapor phase

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

recormmended serum:ATCC 30-2020

22503: Yaffe D, Saxel Q. Serial passaging and differentiation of myogenic
cells isolated from dystrophic mouse muscle. Nature 270 725-727, 1977,
PubMed: 563524

22953: Blau HM, et al, Plasticity of the dilferentiated state. Science 230:
758-766, 1985. PubMed: 2414846

23427 Katagini T, et al. Bone morphogenetic protein-2 converls the
differentiation pathway of C2C12 myoblasts into the osteablast lineage
[published erratum appears in ) Cell Biol 1995 Feb; 128{4):following 713).
J. Cell Biol, 127: 1755-1766, 1994, PubMed: 7798324

28236: Chow YH, et al, Improvement of hepatitis B virus DNA vaccines by
plasmids coexpressing hepatilis B surface antigen and interleukin-2. J.
Virol. 71: 169-178, 1997. PubMed: 8985336

32828: Kessler PD, et al. Gene delivery to skeletal muscie results in
sustanined expression and systemic delivery of a therapeutic protein. Proc,
Matl. Acad. Sci, USA 93: 14082-14087, 1996, PubMed: 8943064

33069 Hsu DK, et al. ldentilication of a murine TEF-1-related gene
expressed after mitogenic stimulation of quiescent fibroblasts and during
myogenic differentiation. ). Biol, Chem. 271: 13786-13795, 1996.
PubMed: 8662936

Notices and Disclaimers

Return to Top

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

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. Citations from scientific literature and patents are provided for informational purposes only. ATCC does
not warrant that such information has been confirmed to Le accurate,

All prices are listed in U.S. dollars
cultures for nonprofit institutions in the United States, Culty

fee. Fees for permits, shipping, and handling may apply.

Back to r

Login » To customize your ATCC web experience: Create a Profile
tHome | Site Mag | FAQ | Prvacy Policy | Careers | Contact Us

@ 2009 ATLC. All Rights Reserved

and are subject to change without notice. A discount off the current list price will be applied to most
res that are ordered as test tubes or flasks will carry an additional laboratory

tite Search
Go |
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HUSH shRNA Plasmid, pGFP-V-RE

PGFRV-RS shRNA Clening Plasniid
Catalog # TR30067

Product Description:

o Plasmid vector for cloning shRNA
expression casselles

o Designed foy fong term gene silencing
studies

o Kanamycin {25ug/ml) and furomycin
resistance markers for easy seleclion
of transformed or transiected cells

o U6 polymerase D promoler for shRNA
EXPression

o MMLV LTR sequences for packaging
into retroviral particles

o EcoR! and Hindlli sfies convenient for
shutiling existing HuSH cassetles

ORIGENE

FECHNOLOGIES, IMC.

Content: Each vial contains 5 ug of dried
and purified plasmid DNA.

Storage and Stability: The plasmid is
stable for at least 1 yr at -20°C from the
date of shipment.

Guarantee: This product is guaranteed for
the correct sequences and listed functions.

Related Products: Specific HuSH
constrycts are available at OriGene
covering the full human, motise and rat
genomes.

Quality Confrol Assays

DNA Quantitation: The concentration of the
purilicd plasmid was determined ot ODqe by 8
UV specirometer,

DNA Sequence Analysis; The final purified
plasmid was sequenced 10 confirm its identity.

Functional Analysis:

1. Cloning: the pGFP-V-RS plasmid was

digested with BamlH) and Hindli ard the

digested Iragment isolaled. Multiplg shRNA

cxpression casselles were cloned inle this

plasid,

Inhibition of larget gene: shiRNA construsts

cloned inte pGFP-V-RS were varified for

inhibiton of targel yenes.

2 Stable cell lines: pGFP-Y-RS was verified ©
generate siable call ings using diracl
fransfaction.
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i
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Re BRiohazaed Modihication Foern Laid lab

Subject: Re: Biohazard Modification Form: Laird lab
From: Dale Laird <Dale.Laird@schulich.uwo.ca>
Date: Mon, 21 Sep 2009 08:24:54 -0400

To: Jennifer Stanley <jstanle2@uwo.ca>

Hi Jennifer, These vectors are for transfections only. We do not anticipate
making viral particles with thermn. Dale

Dale W. Laird, Ph.D.

Professor

Canada Research Chair in Gap Junctions and Disease
Department of Anatomy and Cell Biology
University of Western Ontario

Dental Science Building, Rm 00077
London, Ontario, Canada, N6A-5C1

Tel (519) 661-2111 x86827

Fax: (519) 850-2562

Dale. Laird@schulich.uwo.ca

www.uwo. calanatorny/laird/index.htm

>>> Jennifer Stanley <jstanle2@uwo.ca> 18/09/2009 5:19 pm >>>
Hi Dr. Laird:

Thank you for your recent Biohazard Modification Form submission.
Please clarify, as soon as possible, whether or not the retrovirus
particles are being produced.

Thanks,
Jennifer
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The Global Bloresource Center™
}-3 Ledin Search Options

About | Cultures and Products | Science | Standards | Deposit Services | Custom Services | Product Use Policy

ATCC Advanced Catalog Search » Product Details

Product Description

fefore submitting an order vou wili be asked to read end accept the terms and conditions of ATCC's Material Transfer Aqreement o1, in
certain tases, an MTA specified by the depositing institution,

Customers in Eurepe, Australia, Canada, China, Hong Kong, India, Japan, Korea, Macau, Maxico, New Zealsnd, Singapore, and Taiwan,
R.O.C.orust contact a [ogal distributer for pricing information and to place an order for ATCC cultures and products,

Print this Page

Cell Biology

ATCC® Number: CRI-BATZS™ Price: $264.00
fesignations: BLG-F10 Related Links b
Rlosalely Level: 1 NCBI Entrez Search
Shipped: frozen Cell Micrograph
Medium & Seruny: See Propagation Make a Deposit
Growith adherent Freauently Asked Questions
Properties:
Organisn: Mus musculus (mouse) Matedial Transfer Aareement
Morphology: melanocyle Technical Support

3 lated Cell Culture Products

L

JIRIQ.

Source; Organ: 5xin

Strain: C57BL/6)
Diseasa: melanoma

Permits/Forms: in addilien to the MIA meutioned sbove, other ATCC and/or requlatory
permits rmay be reguived for the transfer of this ATCC material, Anyene
purchasing ATCC material is ultimately responsible for obtaining the
pernils. Please  glick _here for Information  segarding  lhe specific
requirements for shipment 16 your lacation

Applications: translection host {techneloqy fron) 2ntaxa)l

Propagation: ATCC complete growth mediuni: Tie base medem for this cell fine is
ATCC-formulated Dulbecco’s Modified Eagle's Medium, Catetog Moo 30-
2002, To make the complele growth medium, add he Tfollowing
components to the bese mediym: fetal bovine serum lo @ final
concentration of 10%%.
Temperature: 37.0°0
Atmosphere: air, 95%, carbon dicdde (C02), 5%

Subculturing:

hna Harana atee aredd ATO O AduaneadCatalnnSeare WERrsel et Nestailaftahicdid 57210 25NRI2ON0O
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Pratosol:

o Rermowve and discard collome orcaniim

d niriefly rinse the cell layer Wo0.25% [wfv) Trypsin .52 i
FITA solution tooaeionve Al Laces of sovema hat containg rypsin
wnhiisgter,

40 add 2.0 10 30 b ol Trypsin EBTA sehillon 6 fiask and ohauere?
cgids under an Ipyasted miciozcops unt) ol layer s clperied
(usyally wathin 5 te 15 minctas).
Note: To ayeid dumpng do nel 3
shaking the fask whitt waiting for the cells to detach. Celis thal are
difficult Lo detazh may be placed a1 370 to facilitate disesrzal,

A, Add 6.0 to 0.0 mi of comiplete grovath medium and aspirole cells by
aenlly pipettng.

frale e ceds by Rdiing oy

5. Add epproprats aliquots of the coll suspensieon o new Culture
vyessnls.
G Incaboty cultuses at 37°C
Subecultivation Ratie; o subcultivabion valio of 1010 18
recoitmended
Modivm Rencwall Every 2 o 3 days
Preservatlom Freeze medinm: cuibure mediom, 95%,; DM30, 5%
Storage temperature! hauid plrogen ¥apor 2hasa
Related Products: Recommended modium [aithovt The additoral sppplemems of s0m6m

described ynder ATEC Medivm)ATCC 30-2002
recamrnentded serum:ATCC 30-2020

References: 22154 Fider 1}, Biotegical behavior ol ialignont mglanama ¢ells
corralated to thekr survival In vivo. Cancer Res. 350 2i8-224, 1075,
pubMec; 1109790
22191: Fidler 1}, et al Jumernicidnl properties of meuse macrephages
aclivated  wath  medialors  froin rat  bymphocytes  stirnolated  with
concanavalin A, Cancer Res, 30: 3608-3615, 1976, PubMed: 933987
22192; Fidier 13, Bucana €. Mechanisra of tursor ¢l resistance Lo lysis by
synpengle lymeheoyles. Caner Reso 373 3045-3956, 1977, Pubbied
208034
22203 Fidler 13, Kpoke ML Matastoss results from preoxisting yanan]
cells within o malignant s, Scignoe 1970 593-89%, 1977 Pubbed:

887327

23224 Ba LB, Korofold & Jsoiation and melasiatk properies of
detachment vadards of B16 melanorma cells. ) Matl, Cancar lnst. £0:
12171222, 1976, Pubtled: 418183

23362: . . Nab. Mow Biol, 2420 1495-144, 1974

i

feturn.toTon

ATCC products are intendesd for labmratory research purposes only, unless noted ctharsise. They are nol intenoded R U501 s

winte ATCE uses reascnable efforts to indutle accurate and up-to-date information on 1his site, ATCE makes no warranties or
representotions as Lo s accuracy, Citations fram sciontile Iiterature andd patants are provided for ifenmational purposes oaly. ATCE dovs
nat warrant that such information fas boen confirined &0 Lo accurate.

wrices are lsted in U.S, deliass and are sutyect to change witioul netice. A discount ol the cueront fst prize il Be appile

Al
in b United States, Cultiires thar ara ordoeresd as test tubes o flasks will carsy on oudit!

cutlores for nenprofit institutions
foe, Fees for permits, shipping, anc handling rmay aophy.

Back ko my Search
Login » To custamize your ATCC web experience. Create a Profile Sete Search

T e AT A s i T b el e e S D e e Db aile S s N AR T TOGOYEI0N0E



ATCC: Cataloy Search

Search Catalog

Salect a Category

Page 1 of 2

AN CC

The Global Bioresource Center™

(e |

1:3 Login Search Oplions

About | Cultures and Products | Sclence | Standards | Deposit Services | Custom Services | Product Use Policy

ATCC Advanced Catalog Search » Product Details

Product Description

Bafore submitting an order you will be asked to read and accept the terms and cenditions of ATCC's Materjal Transfer Agreement or, 11

eertain cases, an MTA specified by the depositing institution.

Custorners in Europe, Australia, Canade, China, Hong Kong, India, Japan, Korea, Macau, Mexdco, New Zealand, Singapore, and Taiwsn,
R.0.C. must contact 2 Jocal distributor for pricing information and to place an arder for ATCC cultures and products.

Cell Biology

ATCES Number: CRL-63227 [ Order

Deslgnations: 816-F0

Biosafety Level: 1

Shipped: froten

Medium & Serum: See Propaqation

Growth adherent

Properties:

Organism: Mus miusculus (niouse)

Morphology: Spindle shaped

Source: Organ: skin
Stralny CH7BL/G
Disease: melonoma

Permits/ Forms: 1n addition to the MTA mentiened above, other dfor ¢ ator
permits may be required for the teansfer of this ATCC matarial, Anyone
purchasing ATCC material is ullimately respensidle for abtaining the
permits.  Please  glick here for informaticn regarding  the  specific
requirements for shipment 1o veur leration.

Applications: transfection host (Roche FUGENE® Transfection Reagents
technoloqy from amaxa}

Tumorigenic: fes

Propagation; ATCC complete growth medivm: The base madium for this cell line s
ATCC-farmulated Dulbecco's Modified Eagle's Medwmy, Catalog Mo, 30
2002, To make the complele growth medium, add lhe following
cormnpenents to the base medium: fotal bovine serum to o final
concentraticn of 10%,
Atmosphere: alr, 95%; carben dindide (C02), 5%
Tempoerature: 37.0°0

Subculturing:

Price;

B ATA A s i Y bl Ao W Deaclinie D ataile Hahid AR

Print this Pagc

$318.00

Related Links b

BI Entrez Search
tlake a Deposit
Frequently Asked Questions
Material Transfer Aurcement
Technical Support

ated Cell Cultur

2EINQMNNA



ATCC: Catalog Search Page 2 of 2

Protocolh

Nomave and discand calture ik,

2. Braeily rinse the cell layer with 0.253% (#/v} Trypsind 0.5
LREA solulion to remeve 3t tracos of sernm [hot conlzing
inhibitor.

3. Add 2.0 10 30 mlof Trypsin-GRTA solution o fask and chseryy
cells under an invacted ricroscope until cell loyer s dispersed
{usnally within 5 (2 15 ainutes).
pote: To avoit Chmping do not agitate the czhiz by hitling o
shaking the flask whie waiting for the cells to detach, Cells hat are
dilficut to detach mey be placed at 379C to facilitate dispecsel.

4. Add 6.0 to 8.0 ml of complete growth medinm and aspirate cells by
gently pipettiog.

5, Add appropriate aliquots of the cell susgension Lo new cuftore
vessals.

6. [icubate colures at 37°C.

subcultivation ltatio: A subcuilivation ralio of L4 to | 1}

recommended
Medium Renewals tvery 2 1o 3 days
Proservation: Freeze madium! Complete growlh medium 9%%; DME0G, 5%
Storage temperature: ouid nitrogen vapor phasa
Related Products: pecommended mediurn (witheut the additional supplements os seruns

described under ATCC Medium):ATCC 39-2002
recommended serunuATCC 302020
References: 27151 Fidler ). Biological Behavior of malignant maslanoma Colls
correloted to ther survival n vive, Cencer Res. 351 218-224, 1975,
Pubked; 1109790
Z2191: Fidler 11, et &l Twnoricidal propaities of rouse matrephages
activated  with  medislors  drom  rat lymphocytes stimulated  with
concanavalin A, Cancer Res. 36: 3008-3615, 1976, pubtled: 933987
221092: Fidler 1), Gucana . Mechanism of tumor cell resistance to lysis by
syngenpic fymphonytes, Cancer Kes, 370 374%-39%6, 1977, PubMed:
goa031
22243 Fidler 1), Kripie ML, Malastasis resulls from preeisting varisnt
colls within 8 malionanl tomor. Sceace 197: B33-89%, 1877, Pubided:
887927
22474 Fidler 13. vmune stimulalion-inblbilion of expermental cances
metastasis. Concer Res. 34: 401-498, 1974, pubbicd: 4812256
23224: Driles 0B, Kornfeld S Isolaticrn and ynetactalic npropgeiles of
dctachment vanants of BIG meisnoma «ils 1 Hatl, Cancer Inst. GO
1217-1222, 1978, PubMed: 418183
233620 .. Mat, How Biel, 24922 148-149, 1973,

Retyrn Lo Top

MNotlees and Risclaimars

ATCC products are intended for latoratory researcl: purpases only, unless nolad otherwise. They are not intended for use In humans.

While ATOC Uses 1easonable efforts to include accurate and up-to-data information on this site, ATCC makes no war antins of
representations as to its accuracy. Citations fram seinrtific litarature and patenls are provided for infarmatienal purposes only. ATCC dees

rot warrant that such information has been confiymed Lo bie socurate.

All pices are listed in .S, delars and sre subject o change withoul fatice. A discount ff tha current list grice will by applicd Lo micet
culturcs for nonprofit institutions in the Uhinted States. Culturss thay are orderad as test toben o Pasis wall carey an adiitional labarato: ¢
fee. Foas for peamits, shioping, and handlicG niay oy,

Back to my Search

Gite Leanch

Login + To customize your ATCC web experience: Create o Profile

Porg S Mao | VAR

frvany

Ve T onanns b e AL R vanesdCatalnaSearchiProductDetaits/tabid/4 52/, 25/08/2004



THE UNIVERSITY OF WESTERN ONTARIO
BIOHAZARDOUS AGENTS REGISTRY FORM
Approved Biohazards Subcommiltee: November 21, 2008
Biosafety Website: www.uwo.cafhumanrasources/hlosafoty/

This form must oe compieted by each Principal Investigator hoiding a grant administered by the University of
Waslern Ontario or in charge of a laboratary/facility where the use of Lavel 1, 2 or 3 biahazardous agonls i8
described In the laboratory o animal work proposed, The form must also be comploted if any work is proposed
involving animals carrying 200nolic agents infactious to humans or involving plants, fungi, or insects that requir
Heaith Canada (HC) or Canadian Food Inspection Agency (CFIA) permits,

This farm must also be updated at ieast every 3 years or when there are changas to the bichazards being used.

Containment Lavels will be established in accordance with Laboratory Biosafaty Guidelines, 3rd edilion, 2004,
Health Canada (HC) or Containment Standards for Veterinary Facilities, 1" edition 1996, Canadian Food

inspection Agency (CFIA).

Completad forms are to be returned lo Geeuipallonal Health and Safely, (OHS), (Support Services Building,

Room 4190) far distribution to the Biohazard Subcommitlee. For guestions regarding this form, please contact
the Giosafely Officer at extension 81135, If there are changes to the information on this form (exciuding grant
lite and funding agencies), modifications must be submitted to Occupational Health and Safaty. See website:

www.uwo.cashumanrasources/hiosafely/

PRINCIPAL INVESTIGATOR DALE . LRIRP

SIGNATURE A Zale S —
DEPARTMENT ANATIn Yy o il (1, 0der

ADDRESS NS4 fLa;_j:L,

PHONE NUMBER X 56 §AA

EMAIL oAur ZarRD & Sepvtied (Ju/o- €8

Localion of experimental work to be carried out: Bullding(s) D58 Room(s)@g?’f/“""?a

*For work being performed at instilutions alfiliated with the University of Western Ontario, the Safety Officer for
ihe Instilution where axperiments will take place must sign the form prior to ils baing sent to Occupational Heallh
and Safety (See Section 12,0, Approvals). ot research being done at Lawson Health Research Inslitule,
Landon Regional Cancer Pragram, Child and Parent Research Institute, or Robarts Research Instilute, a
Universily Biosafety Committee member can also sign as the Safely Officer for the Insfitution.

FUNDING AGENCY/AGENGIES: C R R .
GRANT TWLE(S). . CX¥3 MuZRTrews. LiWKED 2 Htisidn) Di558 SE

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

REVIEWED.

Names of all personne| working under Principal invastigators suparvision in lhis location:

2P, &ue (erdy) %Ma o %ﬂ@ Py RKY -
;{}g%ﬁ‘gﬁwm)‘ MG Llo S Augss PHARLS L
L. Sidvi'd _ pENYELA — saus  CELLITS
_ I38dims | PIANZ L _PATHERNE AT T
IR Aidely Gonl6 . o /{»M'ﬁﬁ@ S
1.0 Microorganisms :)79»““'/5 S,‘,.;E,\b

. DESCRIPTION MUST 88 ATTACHED TO THIS FORM QR AROJECTWILL NOT BE REVIEWED'
Page [ 977
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[aird, Dale W. CHIR Operating Grant

Cxd3 muiations linked to human disease -

Intercellular gap junction channels allowing the divect passage of small molecules and sceondary
messengers between most contacling cells are built from a libvary of 21 connexin (Cx) family members,
Al present. 8 distinet genelic diseases ranging (rom sensorincural dealness to developmental disorders
have been linked to germ line mutations in the genes encoding connexins. To date, 42 mutations in the
f.}:.f.f}! gene cncocih}}éﬂ:}!}f jéaéfpljﬁl,%l:r%gij%):J'l.a{?,}?._?yﬁ};{,,%‘ffw,.],’,“,"""’.bcc"‘ ]in'kcd to the human.dcvcl{{pmcnle}l
disorder known uas bﬁtﬂﬁﬁelﬁdt ‘gﬁﬂﬁ ngfé éis,(\a) éﬁf})),"} Ihis primarily avtosomal dominant discase 13
lypically characterized by syndactyly, camptodactyly, craniofacial abnormalities, enamel  loss,
incontinence and ophthalimic defeets. Given that Cx43 is the predominant connexin expressed in over 35
distinct cell types. it is remarkable that paticnts have moderate to severe defeets in some organs while
other organs appear lo remain lree of developmental abnormalities and disease. Although many mutants
are distributed on the cell surface, not unlike wild-type Cxd3, all mutants tested to date exhibit complete
or substantial loss-of-function and dominant-negative eftects on co-expressed wild-type Cxd3 wilh
respect Lo gap junctional intercellular communication (GJIC), Mechanistically, at least some of these
mutants appear to act as dominant-negatives by direct co-oligomerization with wild-type Cx43, although
their ellects in vitro and in vivo on other co-expressed connexins remain unknown. Thus, we
hypothesize that different ODDD-linked Cxd3 mufants exhibit distinet cellular phenotypes and
elfects on co-expressed connexing manifesting in a loss of GJIC and perturbed cel) differentiation,
ultimately resulting in variable diseasc load.

Aim 13 Examine the functional status, fate, dynamics and inter-connexin interaciions of dominant and
recessive QDDD-linked Cxd3 muants in reference cells and in cells obtained from QDDD patients.
Dominant and recessive Cxd3 mutants will be characterized with respeet to (1) their ability (o exerl
dominant and transdominant cfiects on GJIC, and (2) hemichannel function, These parameters will be
assessed in delined reference cell models and primary cell cultures from ODDD-linked mutant mice that
co-express Cx43 or olher connexing (ypically co-expressed with Cxd3 in vivo, FRET, co-
immunoprecipitation and pulse-chase studies will be used to determine if the mutants establish divect
interaclions with co-expressed connexins and regulate their functional half-life. Finally, the expression,
Jocalization, phosphorylation status, and turnover of Cx43 will be examined in [broblasts and/or tissue
biopsics obtained from a cohort of patients harbouring Cx43 gene mutations,
Aim 2: Characterize transgenic mouse models of ODDD that harbour missense or runcation tations
in distinet regions of the Gial gene, and analyze the consequences of the mutants on cefl differentiation.
Interestingly, current mouse models harbouring different ODDD-Tinked mutants exhibit both similar and
distinet phenotypes that echo the diversity of symptoms observed in ODDD patients. Thus, we will Tirst
Jinish the generation and characterization of a "knock-in" gene-targeted mouse in which the endogenous
Cxd3 coding sequence is replaced cither by the human wild-l}f}:u Cxd3 coding sequence or the Cxd3hee?
mutant coding sequence. Together with the Cxd 390 Cxa 3™ CxdaM R and littermate contiol mice,
we will compare the phenotypes of these ¢ mutant mouse models ol human ODDD by performing i
sireanalysis  using  combinations ol microt"l and microMRI analysis, in addiion 1o
imrumohistochemistey Tor connexins and tissue specitic differentiation markers, Cell difterentiation and
funclion will be Nnther assessed in orimary cell cultures and/or explants lrom mineradized tissue
fusteoblasts and ameloblasts), where abnormatities are consistently prevalent iy patients: smeoth muscie
cells and myotiboblasts rom the bladder, as approximatels 30-30% o the patient eohort report urinary
problems; and  the mammary wland (myoepithelial and Tuminal cells), where sub-clinical discase may
be present Lastly, PBrdih imcorporation and Ki67 pomanobabeme os well as TUNED and caspase
Ginine will be wsed o assess e edfect of Oxd3 mutants on el praotitvration aud deails respectivel s

Vhese stadies will combine velerenee celb models o e QD DD spantant e mcdse meaodels o

ODDID i divect ODRDD patiest data o establishy cenotypepbicperape yelsaeships the ole

o et Wieeentianen ol Tapction



[ 1 Coes your work mvolve the use of microorganisms 5 bioiogical agenis of plant or anma: g (inciuding but
1ot imited 1o viruses, pions, parasites, baclena)? ;&YES O NQ
If A0, please proceed to Sactor 2.0

Do you use microorganisms that require a pormi fram (he CRIA? O YES Ao
if YES, please give the name of the species.

ywhat is the origin of the microorganism(s)? _ -

Plaase daescriba the risk (if any) of 9scape and how this will be mitigated:

Blaaso allach the CFIA parmit.
Please describe any CFIA permit conditions:

1.2 Please somplele the table oelow:

“Name S Tls it known |18 it known | Is it known | Maximum Sourcel | Health

i Biclogical to be a to ne an tobe a quantity to Supplier Canada or

i agani(s)* human animal zoonotic be cultured CFIA
pathogen? | pathogen? agent? at one time”? Containment

] | YES/NO YES/NO | YESINO (InLitrgs) | | Level
ng OYes | OYes O Yes ‘ﬂog,,fﬂ 10203
o Eoly A No _ A No HNo ) GO L _ﬁdU'

OYes O Yes O Yes &10203

| SM/OF | &N g No  #No £ 2ol @mf“éﬂ _

{ O Yes O Yes O Yes 010203
O No O No O No

o ‘O Yes 0 Yas TOYes 010203

i O No O No W‘LO No 1 B

Please altach a Material Safely Dala Sheet or squivalent ‘com the supplief

2.0 Gell Culture

2.1 Does your work nvolve the use of cell cultures? B YES ONO

If no, please proceed to Section 3.3

2.2 Please indicate the type of primary cells {ie. darived from lrash lissue) that will be grown

_in sulture In the lable balow , —
| Cell Type Is (his el iype used  Source of Prmary Call | AUS Protocol Number
- . linyour work? | Culture Tissue ) L
 Human Yss  ONo TEN ErePSss No¢ applicaole
Vedemt Ty SN RANSGENCE T T T
edent s 9N T pes | R AL
Mon-uman anmate OVYas & Mo |
I—-_____.__--,_, . PRI I - ————r - . L e —
| Otner (specily! OYns  ENo [

C JESCRIPTION MUST BE ATTACHED TO THIS FORM OR BROJECT WILL NOT BE REVIEWED'

Oage 2of /



23 Please ingicata Ihe type of establisned cells that will be grown i culture in the tabie below.

[Cell “yoe Is this call tyne used | Specific cll line(s)* Supplicr / Source
L _ in your work? o ]
Human Pres O No AEIA, AFT7 RET |
. S USSR _|wex! /M@a%%& 27ee. e
Rodont ] B Yes ONo Km?ﬁimd gy %S, T WA
Non-human pnmato O Yes  @No
Olher {specify) ‘@Yes ONo MOCK ) e, ;
"Please attach a Materiai Safely Data Sheet or aquivalent fr{én the supplior (For moro mformahon*see
B AL STRMNOARY (IR L LSEY Chce KAINCS

www.atee.org) P RESE

2.4 For abova named cell lypes(s) indicate HC or CFIA containment level required O 1 ﬁi? 03

3.0 Use of Human Source Materials

3.1 Coes your work involve the use of human source matarialg? )&YES G NO
It ne, please proceed lo Section 4.0
3.7 Indicate in {he tabie below the Human Source Matsrial o be used.
i Human Source Sourca/Suppliar | Is Human Source MName of HC or GFIA
Material ICompany Name | Material Known to 8¢ | Infectious Containmant
Infacted With An Agent {If Loval {Select
Infactious Agent? applicable) | ong)
YESINO ]
Fuman Blood (whole) or (HODD PR TFS. IS [OvYes AKNo Of &2 03 ‘
| other Body Flud aop RIS B o
Human Blood {fraction) OYes ONo .
| or other Body Fluid I - 01 02 03
' Human Organs of “loap PATERD [ OYes  ®No 01 82 03
Tissues (unproseved) |ANO HERATIVES B R ]
Human Organs of 0080 PRFIENIR () Vas “XNo N1 02 03
| Tissugs (preserved)  |AND ASMATe® |

4.0 Genetically Modified Organisms and Cell lines

modifications be made 1o he microorganisms, niologicai agenls, or cells described in Sactions

4.1 Will genetic
¥ YES QO NO If no, please proceed to Section 5.0

1.0 and 2.07
&, YES, complele table below O NO

4.2 Wilt genatic modification(s) involv ng plasmids oe dorg?

_rBaciersa Used ‘or  Plasmid(s)* " Sourcs of Plasmid ¢ Ger*e Transfected t Describe lhe *hdnge "j|
Corirg * that results ]
SR P ST Ansy TRENEGA c‘owﬂ)mJ G| ey [ WG /f,f,oﬁm,{uo’

2 0 ,uﬁJ/J)() FapTROGAN L pganrin GAVES| pupsin § 7E10 79

. plerr ¢ ClopsFFeh 1 | GRuw Stewse AN

ease allach 2 ‘viatema' Data Sheot or aguivalent if availabie, f£1aM CELe. cEol R

P
CABNICE S

< DESCRIPTION MUST 8E ATTACHED TC THIS FORM QR PROJECT WILL NOT BE REVIEWED®
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6.3 lv’i&’l i UL”L'. f t'nU !if seling 3"“} 3""(.‘ '|i\J viral vectors e {|(\np (‘j’ Yf . (JOI‘NJIIJIP dblf’ L( UW @] N
Virus Used for |Vf‘£‘l or{s)”’ Iuourco of Victor | Gone Transfestad | Descrbe the chango l

Transguelion - X | thatresults )
O e e "o TP Vo s Commop e e

ﬁ:«ﬁfw rRUS ,
e ria t"”’ ‘. g A TR
/)j i [)/E e 5 )
B e ovlr 48 j'lf/"ﬂf’)i/MW

b P‘(.)c]\){’; dllaCh ﬂ f-.«‘:alenc(! 5}:3.; ;y‘“i}‘?.ﬂ'iéqf,)f‘l\,r_,1 Gf r\quwa]pm ‘;( ;/» 4
Z8 ww‘mz e O AFearRD (17

4.4 Will genalic seauences lror the following be welved? spsspe oF

g HIV O YES, please specily i L ANO

o HTLV 1 or 2 or genes from any Level T orlevel 2 p'\lhb(j[ﬂﬂ& UY 5, bpac fy L XNO

s 8V 40 Large T anligan ) | i’ eells NO }{
s [AA oncogeno v "! ;y‘ ler €. (:Hs GENC r],
¢ Known ONcogentcs OYES, please spesily ... &NO

s Olher human or aningl palhogen and or thelr loxdns O YES, please spocily . MNO
4.5 Wili virus bo replicalion defective? WYEs {INO

4.6 Wil virus be infectious lo humans or animals? AAYES QO NO

4.7 Will this be expacted o increase the containment level reguired? Qves NG

5.0 Hhanan Gene Therapy frlals

5.1 Will human ehinical tials be conducled using the viral vector in 4,07 O YES NNO

if rio, please proceed lo Section 6.0 I YES altanh a fll description of the make-ap of the virug

5.2 Wil virus be able to epiicale in the host? OYes (O NO
5.5 How will the virus be adminislered? L

5.4 Ploase give the Heallh Carg Facilty where 1he clinveal i) will e conducted:

56 Mas hueman slhics approval been ehtained? O YES, auher. (MO 0 PENDING

8.0 Animal Experimoenis

6.1 Wil five animals be uged? }"({k\(fi'é' (O NO [l ria, please procesd to seclion 7.0
& 2 Name of animal specios to be used ””Jf'f

6.3 AUS protocol I~ Joug ms0d

6.4 wiil apy of he agents Is sted be used i ve animals OYE & apeoily, /t‘/iNQ

CRESCRIPTION U1 S AYTACHIED VO THIS BORE 0 PROFECT WILL NOTHE REVIEWELD

Wk
Paged ot ?



7.0 Use of Anitma: spacios with Zoonolic Hazards

7.1 Wil any of the fullowing animats or their argans, issues, lavages or other hody fuids ingluging bioad ve

used?

¢ Pound source dogs QYES ,@§ NO
¢ Pound source cals O YES FNO
v Callle, sheep or guats O YES BNO
v Mon- Human Primates O YES, olease specify species _UNC
v Wild caught animals O YES, please specify species &colony # _BNOC
s+ Birds O YES PENO
v Othars {wild or domeste} O YES, please specify _ A _HNO

8.0 Biotogical Toxins

8.4 Will toxins of biotogical origin be uged? O YES ,}S(NO If na, please proceed to Section 3.0

8.2 If YES, olease name the toxin(s)_ -
Dlease attach information, such as a Material Safety Cata Sheet, for the toxin(s} used.

8.3 Whatis the LDsp (specify species) of the toxin, o

9.0 Insects Raquiring GFIA Permits

9.1 Do you use insecls that require a permit from the GEIA? O YES }Q’NO
If no, please proceed to Seclion 10.0

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

93 Whatis Ihe arigin of the insec!t?

94  What is the *feslage of the insect?

9.5 What s your intention? O Initiate and maintain colony, give location:
O "One-off' Lse, give localion: o

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

9.7 Please attach the CFIA parmit

98 Olease duscribe any CFIA permit condilions:

“DESCRIPTION MUST BE ATTACHED 7D THIS FORM OR PROJEGCT WILL NOT BE REVIEWED'
Page 5ol 7



10.0 Piants Requiring CFIA Permils

{01 D9 you uss dlanis thal require a permil frem tha CRIA? OYES (}LNO
If ro, plense procesd (¢ Section 11.0

102 1IYES clease give lhe name of the species. o

10.3  Whatis the origin of the plant? _ ] B
104 \Whatis the form of the plant {seed, seedling, plant, tree.. )? . e

9.6 Whatis your intantion? O Grow and maiptain a ¢crop 0 "Qne-time” use

106 0o you do any medificalions to Ihe plant? O YES QNO
I"yes, please duscribe [

107 Please describe (ho risk (if any) of loss of tha material from the lab and how [his wili b8 miligated:

et

108 |s the CFIA permit attached? O YES QNO

109 Pleasc deseribe any CFIA pernit conditions:

11.0 Import Requlrements

11 Will any of the above agents be mported? O YES, piease give country oforgin_______
1 no, please proceed to Section 00 B NO

112 Has an tmport Permit been obtained from HC for human pathogens? QYES ONO

113 Has an imporl permit been obtainec irom CEIA for animat or p-an pathogens? O YES O NO

11 4 Has the import parmit been sent to OHS? O YES. ploase provide permit # __ONO

§2.0 Training Recquirsments for parsonnal Namad on Form
All personnel namead o0 the above lorm who will be using any of lhe above narrad agants a-2 fequirsd 1o allend
e foliowing training courses given by OHs

B.osafaly

_anoralory and ZavirsnmanlalWaste Maragamanl Sa‘ely
PHMIS (Wastern or equivalent)

2rployee Health and Safely Qrientalior

- - * -

As lhe 2nncion nvestigacr, [ nave ansured nat ait of the vgrsanne: aamagd on (re faem who wil ta asieg any of
e minnazargous agents i Sectons 1010 9.0 haye peen lianed
‘f\/—\; —— "7 Y \
U / <
SIONATIRE A e T
ATTACHED TO THIS FORNM OR PROJECT WL~ NOT B& REVIEWED®

o - 3
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13.0 Containment Levols

1.1 For he work described in seclions 1.0 to 9.0, please indicale the highest
O or CFLA Containment Level required O }&(? 03

129 Has the facilily been conlified by OHS for this ieval of containmeont? -
YA YES, parmil #f if on-campus___L3/0 ~ CW € avl )y
ONO
O NOT KEQUIRED

14.0 Procodures to he Followed

(4.1 As the Prncipal Investigator, | will ensure thal this project will follow the Western Biosalely Guidelines and
Procadures Manual for Containment Level 1 & 2 Laboralories {and the Level 3 Facililes Manual for Level 3
projects). 1 will ensure that UVO facuity, slaff and sludenls working in my laboralory have an up-to-dale Hazand
Communication Form, found al illp/waw.wph.uvio.cal

____________ ('- S
e ) |
SIGNATURE N7 Cowe, 7 Dole_ Pﬁl/ﬁ ¢ ,/( ,4/ N )},

160 Approvals
sionature, € A0, G Lol

UWO Biohazard Subcornmilice: 4 , :
Daic:,______\.ﬁ( Mercdy  J-850%

Safely Officer for Instilution where experiments wil take place:  SIGNATURE: (LVJ(’ULP(%]
Date:  [MELLCN A1 /GY

Safely Officer for Universily of Weslern Ontario (if different from above): SIGNATURE:
Date: E—

Approval bumber: _(]’\0 WO~ CONT  Expiry Date (3 years from Approval): m&\}jt\ Q(ﬁ, 201

Spasial Conditicns of Approval:

VOESCRIPTION MUSY BE ATTACHED PO TS FORM O PROJZCTWILL NOT BE REMIEWED"

Pase 7 el ?



e eemens Original Message =
subjectiquestions
DaterTue, 03 May 2005 09;17:07 -0400
From:Dale Laird <Dale Laird@frad.uwo.ca>

¢C:Cindy Shao <Cindy,Shao@frad.wwo.ca>

jostions and cemments on My fast

. pear Jenifer, 1 apologize for the delay in responding to your gt
a3 instead of dale aird@fmd.uwo.c2

giohazardous Agents Registy Form. Your emall was sent to dwlalrd@uwo.
s on my UWO account of which many were not
requested.

and got held back for some reason, | found 650 email
i forwarded to my FMD account (as they should be). Anyway here is the acditional Information you

1. Section 4.3 - please note that HEK 293 contains £1A oncogene
Response: “Thank you this s noted.

a2 L
"'-'*5%‘.;%?@1?6& R

o

IR

| !n X'l '.‘.'r‘

' >,
Moy

AR AR AR
USRS A S
HERAL

Responses -The AP-2 retroviral vector is the main one we have been using for several yea
documentation, vector SOUrte and description was placed on file with {lie Safey office several years ago. Sec
manuscript reference Galipeau et al,, 1999, Cancer Research 59; 2384-2394, The 293GPG packaging cells
which preduce repiication-defective virus are described in this same paper. The 293GPG packaging cells were
orginally described In Ory et al,, Proc Natl Acad SciU S A, 1996 Oct 15;93(21):11400-C. Both the AP-2 vector
\ and packaging cells are from Dr. Jacques Galipeau in Montreal, The MTA for these cells and vectors were done

in collaboration with Dr, Chris Maus several years ago. .
X B T T I T A P AT (1 T ".C-"'l"") 47 :‘.‘il'-J-'T;'r::"‘-'j‘ G 3
T T A AT R ;t;-,‘,.*;,’{ﬁ;!?alﬁwf»ﬁﬂé}i(.?5:‘-.\-}3}&1 AHLPR
i -More re‘i’éﬁﬁ?’ Wé'{lﬂ%%f%ﬁft{é!f1'&‘!'ﬂié‘b’tﬁ' .i-QC){iH'(iciravifal vector (from GenScript) for shIA studies. See
(Barton and Medzhitov, 2002, PNAS 99; 14943-14945). The HEK293 derived packaging cells produce
| replicationdncompetent viral particles. (See AmphoPack293 from gD Blosclences).
3. Section 1.2 - confirm E. coli DiBalpha,
Response: -Yes this Is the E.coli we use,

A

Y
P

3 VR
A

4: Section 6.0 - do you have an animal protocol?
Response: -The animal studies being performed in this study are in conjunction with the Co-Principle
¢« Applicants, Drs. Kidder and Dr, Bernier. Their animal protocols have been modifled to include this e grant, i

1 do not have a separate animal protocel.
¢ Sacticn 8.3 - description of indane use:

Response: -Lindane is disalved in OMSO at soum and used as a gap junction channel inhibitor at a fina)

concentration of SCnM.

I trust this answers all yout questions, Again soiry for the delay.

Cale Laird

Dale W, Laird, PH.D.
Profossor
anada Rogearch Chair in Gap Junctions anel Diseass

S 2 008 s I\



Approved Personnel

(Please stroke out any personnel to be removed)

Jamie Simek
Cindy Pan
Ruchi Bhalla
Jared Churko
Silvia Peneula

Isabelle Plante

Additional Personnel

(Please list additional personnel here)

(Fenue \a\

Xiang-Qun Gong

Cindy Shao
Jason Martin

Robert Lorentz

Jack Lee
1 4 p i - - ——
,_-.J.@ﬂﬂifeF-B‘I'n":f / l'/ [ el AR £ S 57
Please stroke out any approved Write additional Biohazards for
Biohazards to be removed below approval below. *
Approved E. coli DH5 alpha, JM109 '
Microorganisms

Approved Primary
and Established Cells

Approved Use of
Human Source
Material

Approved Genetic
Modifications
(Plasmids/Vectors)

Approved Use of
Animals

Wednesday, March 24, 2010

Human (primary), skin biopsies, Rodent
(primary), transgenic alpha mutant mouse,
Human (established), HELA, 293T, 293 Hek,
|Tumour cell lines, Rodent (established),
|Keratinocy!es, NRK BICR, MIRK, N2A,

'Established cell lines:

B16-F0, B16-F10, B16-BL6
(mouse skin melanoma) |

Human blood (whole), Human tissues
(unpreserved), Human tissues (preserved),
ODDD Patients and relatives

r

JM109, T-EASY, PcDNA3, pEGFP, retrovirus
AP-2, SV 40 Large T antigen, HEK, E1A
oncogenes, HelLa, pGFP-V-RS

Imice

5 c——.
/ﬁé;;%;m

Page I of 2
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Approved Biological
Toxin(s)

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

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

Signature of Permit Holder: ( S ; g

Current Classification: 2 Containment Level for Added Biohazards:

Date of Last Biohazardous Agents Registry Form: Mar 27, 2009

Date of Last Modification (if applicable): Dec 21, 2009

BioSafety Officer(s):

Chair, Biohazards Subcommittee: Date:

Wednesday, March 24, 2010 Page 2 of 2



Modification Form for Permit BIO-UWO-0017

Permit holder: Dale Laird

Additional Biohazards for approval:

Established cell lines:

B16-FO, 816-F10, B16-BL6 {mouse skin melanoma). The first two cell lines were obtained from
ATCC (see data sheets enclosed) and are Biosafety level 1. The B16-BL6 cell line was originally derived
from B16-F10 (see paper attached by Poste, et al.) and it was kindly provided to us by Dr. Moulay Alaoui-
Jamali of the Lady Davis Institute at McGill University.

These cell lines will be used for cell culture in vitro, shRNA silencing of Pannexins, protein and
RNA extractions, and other cell hiclogy and hiochemistry work currently performed with other cell lines
in our lab. They will be handled and disposed according to the current biosafety regulations,



Cell Line Designation: B16-F0
.TCC® Catalog No. CRL-§322™

Table of Contents:
» Cell Line Description
o Biosafety Level
a  Use Restrictions
s Mandling Procedure for Frozen Cells
s Handling Procedure for Flask Cultures
o Subculturing Procedure
s Medium Renewal Procedure
s Complete Growth Medium
s Cryoprotectant Mediim
s Replacement Policy

Cell Line Description

Organism: Mus musculus (mouse)

Strain: C57BL/6J

Tissue: melanoma; skin

Tumorigenic: yes, in syngeneic mice

Growth properties: adherent

Morphology: spindie shaped

Depositors: Navai Biosciences Laboratory
Comments: Confirmed as a murine celt line by ATCC.
Tests for microbial contamination were negative.

ISCLAIMER: This cell line was deposited by the Naval
sosciences Laboratory. Researchers should be aware
that one purpose of the NBL hank was to greduce and
distribute earty passage cultures of cells from various
clinical materials. Many of these lines, unlike most
others available and published in the ATCC catalog, are
primary and mixed. Those from tumors, for example,
may consist of mixtures of stromal and cancer cells in
which the former cell types predominate.

Biosafety Level: 1

Appropriate safety procedures should always be used with
this materal. Laboratory safety is discussed in the following
publication: Biosafety in Microbiological and Biomedical
Laboratories, 4th ed. HHS Publication No. (CDC) 93-8395.
U.S. Department cf Health and Human Services, Centers for
Disease Control and Pravention. Washington DC: U.S.
Government Printing Office; 1999. The entire text is available
online at www.cdc.goviod/ohs/biosfty/fombid/bmbidtoc.htm.

Use Restrictions

These.cells_are. distributed for research_purposes only.
ATCC  recommends that  individuals  contemplating
commercial use of any cell line first contact the originating
investigator to negotiate an agreement. Third party
distribution of this cell line is discouraged, since this practice
has resulted in the unintentional spreading of cell lines
contaminated with inapprepriate animal cells or microbes,

R R P R SR
American Type Culture Collection

P.QO. Box 1549
Manassas, VA 20108 USA
weaw.atee.org
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y Product infforma“t on Sheet for ATCC" CRL 6322 T“"

Handling Procedure for Frozen Cells

To insure the highest level of viability, thaw the vial and
initiate the cuiture as soon as possible upen receipt. it upon
arrival, continued storage of the frezen cullure is necessary,
it should be stored in liquid nitrogen vapor phase and not at
~70°C. Storage at —70°C will result in loss of viability.

SAFETY PRECAUTION: ATCC highly recommends that
protective gloves and clothing always be used and a full
face mask always be worn when handling frozen vials. /t
is important fo note that some vials leak when submersed in
liquid nitrogen and will slowly fill with liquid nitrogen. Upon
thawing, the conversion of the liquid nifrogen back (o its gas
phase may result in the vessel exploding or blowing off its
cap with dangerous force creating flying debris.

1. Thaw the vial by gentle agitation in a 37°C water bath.
To reduce the possibility of contamination, keep the O-
ring and cap out of the water. Thawing should be rapid
(approximately 2 minutes).

2. Remove the vial from the water bath as soon as the
contents are thawed, and decontaminate by dipping in or
spraying with 70% ethanol. Alf of the operations from this
point on should be carried out under strict aseplic
conditions.

Transfer th: vial centents to a centrifuge tube containing
9.0 ml compiete cuiture medium  and  spin  at
approximately 125 x g for 5 to 7 minutes. Discard
supematant.

Loe)

4. Resuspend the cell pellet with the recommended
complete medium and dispense into a 25 cm’ culture
flask. It is important to avoid excessive alkalinity of the
medium during recovery of the cells. 1t is suggested
that, prior to the addition of the vial contents, the culttre
vessel containing the complete growth medium te
placed into the incubator for at feast 15 minutes to alfow
the medium to reach its normal pH (7.0 o 7.6}.

5. Incubate the culture at 37°C in a suitable incubator. A
5% CO- in air atmosphere is recommended if using the
medium described on this product sheet.

Handling Procedure for Flask Cultures
The flask was seadad with calls, grown and completely filled
with medium at ATCC -to prevent loss of cells - during

shipping.

1. Upon receipt visually examine the culture for
macroscepic evidence of any microbial contamination.
Using an inverted microscope {preferably equipped with
phase-contrast optics), carefully check for any evidence
of microbial contamination. Also check to determine if
the majority of cells are still attached to the bottom of the

B SR e R R S R TR R g

800-638-65%7 or 703-365-2700
Fax: 703-365-2750

E-Mail: tech@atcc.org

Or contact your local distributer,

s B L e e e
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A ¥4 Product Information Sheet for CRL-6322

Lou uumber: 382354426

Designation: B16-FO Description: Melanoma
Toral Cells'mL: 8.3 x 10(3)

Expected Viability: 85.1% 10 96.3%

Ampule Passage No.: Unknown

Population Doubling (PDL): N'A

Ditute Ampule Content: L:10(T-23) or 1:15 (T-73)
Volume: Ampule: | mL

Date Frozen: 12/1%:08

A T-23 setup at a dilution of 1:10, using culture medium as described
in the product information sheet, reaches approximately 60% 1w 70%
confluence n 2 days.

Copyright ATCC, 1998; ATCC 15 a registered rademark of the
American Tyvpe Culwre Collection 2-98

American Type Culture Collection
10801 Untversity Boulevard
A Tamacaae WA I IALYT0O0

Ordering info: 300 638-6397 (USA and Canada)
703 365-2700 (elsewers) Fax: 7033632730
email: sales@arce.org web Sia! Www. ars . ory
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7. If the cells are still attached, aseptically remove all but
5 to 10 mf of the shipping medium. The shipping medium
can be saved for reuse. Incubate the cells at 37°C in a
5% CO: in afr atmosphere untit they are ready to be

subculturad.

3. If the cells are not attached, aseptically ramove the
entire contents of the flask and centrifuge at 125 x g for
5 to 10 minutes. Remove shipping medium and save.
Resuspend the pelleted cells in 10 ml of this medium
and add to 25 cm’ flask. Incubate at 37°C in a 5% COa
in air atmosphere until cells are ready to be subculturad.

Subcuituring Procedure

Volumes used in this protocol are for 75 cm® flasks;
proportionally reduce or increase amount of dissociation
medium for culture vessels of other sizes.

1. Remove and discard cuiture medium.

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

3. Add 2.0 to 3.0 mi of Trypsin-EDTA soclution to flask and
observe cells under an inverted microscope until cell
layer is dispersed {usually within 5 to 15 minutes).

Note: To avoid clumping do nct agitate the cells by

hitting or shaking the flask while waiting for the ceils to

detzch. Ceils that are diffizuit to detarh may bs 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 lo new
culture vessels.
Subculture ratio: 1:6 to 1:1¢

6. Incubate cultures at 37°C.

Note: For more information on enzymatic dissociation and
subculturing of cell lines consult Chapter 13 in Culture Of
Animal Cells: A Manual Of Basic Technique by R. lan
Freshney, 5th edition. published by Wiley-Liss. N.Y., 2005.

Medium Renewal
Every 2 to 3 days

Compiete Growth Medium

The base medium for this cell line is ATCC-formulated
Dulbecco's Modified Eagle's Medium, Cataleg No. 30-2002.
To make the complete growth medium, add the fellowing
components to the base medium:

ofetal bovine serum to a final concentration of 10%

This medium is formulated for use with a 5% CO: in air
atmosphere. {Standard DMEM formulations contain 3.7 gil

iR,

American Type Culture Collection
P.0. Box 1549

Manassas, VA 20108 USA
waw.atce.org

T e o P M e

Pmduci Jnformataon Sheet for ATCC® CRL-8475™

R T P S R T S P S R T e A SR i e

sodium bicarbonate and a 10% CO,in air atmosphere is then
recommendad).

ATCC tested fetal bovine serum is avallabie as ATCC®
Catalog No. 30-2020 (500ml} and ATCC” Cataleg No. 20-
2021 (100ml).

Cryoprotectant Medium

Complete culture medium described above supplemented
with 5% (viv) DMSQ. Cail culture tested DMSO is available
as ATCC? Catalog No. 4-X.

Additional Information

Additional product and technical information can be obtained
from the catalog references and the ATCC Web site at
www.atcc.org, or by e-mail at tech@atcc.org.

References
(Additional references may be available in the catalocg
description at waw.atcc.org)
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ATCC Warranty

The viability of ATCC products is warranted for 30 days from
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In Vitro Selection of Murine B16 Melanoma Variants with Enhanced

Tissue-invasive Properties
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ABSTRACT

New assay methods have been devised to quantitate tumor
cell invasion of tissues of differing histological complexity main-
tained as organ cultures in vitro (chorioallantoic membrane of
chicken, mouse urinary bladder, and canine blood vessel). In
addition to gquantitating tumor cell invasion, these methods also
allow recovery of invasive cells for comparison with noninvasive
cells. These methods have been used to select variant sublines
from murine B16-Fi ang B16-F10 melanoma lines that display
significantly greater tissue-invasive abilities than the parent
lines. B16 variant sublines sselected in vitro for increased in-
vasiveness through the bladder wall or vein also show a signif-
icant increase in their ability to form spontaneous and experi-
mental metastases in vivo. In contrast, cells from the same
parent cell line selected for increased invasiveness through the
chorioallantoic membrane do not show significant alterations
in metastatic behavior. We conclude that invasive variants ¢can
be isolated from the parent B16 tumor by several in vitro
methods and that the level of expression of the invasive phe-
notype in vivo may be determined by the severity of the selec-
tion procedure in vitro.

INTRODUCTION

Invasion of lymphatics and bicod vessels by malignant cells
provides a major pathway for the dissemination of neoplastic
cealls within the body {for reviews, see Refs. 7, 8, and 27). In
addition, following their arrest in the capillary beds of different
organs, circulating tumor cells invade the wall of these vassels
and ascape into the extravascular tissue({s) where thay estab-
lish metastases. Despite its obvious importance in the meta-
static process, relatively little is known about the mechanism(s}
of tumor invasion. This deficiency reflects the formidable tech-
nical problems encountered in studying invasion in vivo and
the lack of quantitative methods for studying invasion in vitro
and for recovering invasive cells once invasion has taken place.

A substantial body of evidence has been assembled in the
last few years which indicates that primary malignant neo-
plasms are not homogeneous entities of cells with uniform
properties but instead contain subpopulations of tumor cells
with widely differing metastatic abilities (for reviews, see Refs.
7. 8, and 27). This phenotypic heterogeneity dictates that
examination of heterogeneous unselected tumaor cell popula-
tions may offer little insight into the cellular properties respon-
sible for invasion and/or metastasis if only very few cells within
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the population express these behavioral traits. A more produc-
tive approach to the experimantal analysis of the celiutar prop-
orties needed for successful invasion is to isolate invasive
tumor cell subpopulations and compare them with poorly in-
vasive or noninvasive tumor cells derived from the same parent
cell population. In this report, we describe methods for the in
vitro isolation of a series of murine B16 melanoma celi variants
with enhanced invasive properties and an initial characteriza-
tion of their behavior in vivo.

MATERIALS AND METHODS

Cells. The origin and properties of the B16-F1 (low potential
for lung colonization) and B16-F10Q (high potential for iung
colonization) sublines of the B16 melanoma have been de-
scribed in detail previously (5, 12). Cultures of mouse embryo
fibroblasts were prepared by trypsinization of 14- to 16-day-
old CS57BL/6 mouse fetuses as described eisswhaere (29).
Homogeneous peritoneal macrophage cultures were obtained
from C57BL /6 mice inoculated i.p. with sodium thiogtycollate
(Baltimore Binlogical Laboratories, Cockeysville, Md.) as de-
scribed previously (29). Ali cells were incubated in plastic
flasks or Petri dishes in CMEM* (12, 29). The components of
CMEM were obtained from Flow Laboratories, Inc., Rockville,
Md., and the Grand istand Biclogical Co., Grand island, N. Y.
Celi cultures were incubated at 37° in a humidified atmosphere
gontaining 5% COQ, in air, All cultures were free of Mycoplasma
species and pathogenic murine viruses (12), and they remained
so0 throughout the experiments. In certain experiments, cell
cultures (except macrophages) were labeied with ['#%1]ldUrd as
detailed in Ref. 5. Briefly, actively growing nonconfiuent mono-
layer cell cultures were incubated for 24 hr in CMEM containing
["**IPdUrd (0.2 uCi/mt; specific activity, 200 uCi/mmol; New
England Nuclear, Boston, Mass.). This method labels more
than 95% of the cells and does not alter their metastatic
behavior in vivo (5).

Assay of Tumor Celt Invasion in CAM and Selection of
Invasive Call Variants. Newly fertilized eggs were incubated
at 38° in a humidified atmosphere (relative humidity, approxi-
mately 75%) in an egg incubator (Favorite Incubator; Leahy
Mfg. Co., Higginsville, Mo.} until Day 8 after fertilization, when
the CAM was dropped using the false air sat meathod as
described elsewhere (28). Two days later, the CAM was har-
vested and dissected by a sterile technique into pieces ap-
proximately 0.625 inch square for eventual transfer to the

* The abbrevialicns used are: CMEM, Eagle’'s minimal egsenlial medium
suppiementsed with 10% fatal bovine serum, sodium pyruvate, nonesgentlal amino
aclds, L-glutaming, and 2-fold concentrated vitamin solution; {'*1]idUrd,
["**(Nododeoxyuridine; CAM, chorioallantoic membrane; 0.4., outside diamataer;
i.d.. internal diameter; MEM, Eagle's CMEM (see above) without serum: HBSS,
Hanks' balanced sait solution.
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penetrating the new CAM's were, in turn, harvested and pas-
saged again through fresh CAM's up to 14 times. These calls
will be described by the prefix CP (CAM-passage) followed by
the number of times the cells had been passaged through CAM
{e.g., B16-F1-CP10 = B16-F1 cells passaged 10 times
through the CAM),

in most selection experiments, nutrient agar was used in the
lower chamber. Normal CAM cells were unable to grow in agar,
but B16 tumor cells could form colonies in agar because of
their loss of anchorage dependence. In certain experiments,
fluid culture medium (CMEM) or factors which are chemotactic
for macrophages or leukocytes and /or certain tumor cells were
placed in the bottom compartment to determine it penetration
of radiolabeled tumor cells was affected by such chemotactic
stimuli. Bacterial culture filtrates containing leukotactic factors
were produced from cultures of Escherichia coli (WHQ refer-
ence strain 16) as described by Ward et al. (41). Serum
fractions containing leukotactic factors were produced by zy-
mosan activation of human serum in the presence of 1 M e-
aminocaproic acid (40). Zymosan-activated sera were incu-
bated with trypsin using the method described by Qrr et al. (25)
to generate material containing factors from the third and fifth
components of complement which are chemotactic for some
tumor cells (25). All of the above materials were added to MEM
at a final concentration of 75 pi/ml. In other experiments, the
bottom chamber was filled with cell-free culture supernatant
fluid harvested from the same tumor ceil popuiation addsed to
the upper chamber.

Assay of Tumor Cell Invasion tn Mouse Urinary Bladder
and Selection of invasive Cell Variants. Adult mafe C57BL/6
mice were killed by ether inhalation. The mice were submerged
in a 5% Wescodyne solution (West Chemical Products, New
York, N. Y.}, immersed in 70% ethanol for 2 min, and placed
into a laminar flow hood. The abdominal cavity was opened in
a sterile fashion, and the urogenital system was fully exposed
{Fig. 3). Urine within the urinary bladder was expressed by
gentle finger pressure (sterile surgical gloves were worn during
these procedures), after which the urethra was occluded by
application of a hemostat. One testis was displaced from the
scrotal sac, and the ductus deferens was identified and spread
across an open pair of forceps, with care being taken not to
rupture the duct. The ductus deferens was penetrated (Fig. 3)
using a 27-gauge needle (Becton, Dickinson, and Company,
Rutherford, N. J1.) attached to a tuberculin syringe, and 0.3 to
0.4 mi of tumor cell suspension (0.9 to 1.2 x 10° cells) was
injected slowly. The injected cells reached the urethra via the
emergence of the ductus deferens in the prostrate, and retro-
grade urethral fiow carried suspended tumor cefls to the biad-
der which gradually became filled with cells (Fig. 4). A ligature
of 2-0 chromic catgut (Detnatel, Queens Village, New York,
N. Y.} was placed around the neck of the biadder distal to the
entrance of the urelers and tied tightly (Fig. 4). The bladder
was then excised from the abdominal cavity using hot scissors
(flamed) in order to cauterize the cut tissue. The ligated isolated
bladder was then vigorously rinsed in 4 changes of HBSS
containing gentamicin sulfate (0.1 mg/mil; Schering Corpora-
tion, Kenilworth, N. J.). The excised bladders were then placed
in sterile 60-mm plastic Petri dishes containing a preformed
base of semisolid agar produced by pouring 5 mi of agar (see
below) into dishes followed by chilling at 4° for 10 min to
solidify the agar. The semisolid agar medium was prepared by

1638

Fig. 3. Retrograde filling of murine urinary bladdar with umor cells via the
vas doferens. The bladder has been emptlied mechanically, and the ductus
defarens is cannulated by a 27-gauge neadls.

Fig. 4. Tumor cell suspension (0.3 to 0.4 mi) has been injected into the ductus
deferens. and the urinary bladder is filled by retrograde flow. Hemostat occludes
the penile wrethra and ligature is 2-0 catgut.

mixing 20 mi 2 x MEM, 5 ml fetal calf serum, 5 mi tryptose
phosphate broth (ali reagents from Grand tsland Biclogical
Co.}, and 20 mt 1.25% agar (Difco Laboratories, Detrcit, Mich.).
The excised bladders were placed on the agar base, neck
vertically up, and semisolid supporting agar, composed of 2
volumes of agar base to 1 volume of CMEM, was added to a
point just below the ligature. Each bladder was restrained in
the vertical position by stretching the free ends of the ligating
catgut at 180° to one another and placing the Petri dish lid on
the free ends. Thus, solidification of the agar maintained the
bladders in the correct upright position. One bladder was
placed in a single Petri dish, and between 5 and 10 bladders
were used to obtain cells at each passage ievel (see below).
Individual bladders were removed from the agar at daily inter-
vals after incubation at 37° in a humidified atmosphere con-
taining 5% CO-» for up to 5 days. The agar situated around the
site where the base of the bladder had rasted was then pipetted
up and added to 1 ml CMEM in a single well of a Costar 16-mm
multiwell dish (Costar, Cambridge, Mass.). These dishes were
incubated under the same conditions as described above, and
the wells were examined daily for tumor colonies. When tumor
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hollow fiber capillary bundles have been replaced by & 15-cm
length of ultrahigh-molecular-weight polyethylene tube. The
vain is fitted onto this tube before being placed into the cham-
ber. Segments of dog femoral vein were perfused in situ with
ice-cold 0.9% NaC! solution before removat from the animal.
Collateral vessels were tied off or occluded by a diathermy
needie hefore removing the main portion of vein. Veins were
fitted onto the tube by inserting the tube into the luman of the
vessel for a sufficient distance to completely cover the tube.
Two encircling catgut ties were then made at each end of the
tube, and the excass vein was trimmed with a scalpel. The tube
and vessel weare then placed into the polycarbonate outer
chamber and sealed with screw-fit end pieces and silicon
rubber sealing O-rings. Both ends of the tube were then con-
nected to 0.132 inch i.d. x 0.183 inch o.d. gas-permeable
medical grade silicone tubing (Dow Corning Corp., Midiand,
Mich.) to create a closed perfusion circuit with an intervening
reservoir of culture medium. The tubing between the reservoir
and the input side of the chamber was passed through a 500~
ml conical flask containing a mixture of 5% CQ; in air to ensure
correct gaseous exchange. Tumor cells {1 X 105 in CMEM
{1.5 ml) were then injected into the outer chamber, and the
entire apparatus was incubated at 37° in a walk-in hot room.
For invasion assays, '*°l-idUrd-labeled cells were injected into
the outer chamber, and the number of cells penetrating the
wall of the vessel was determined by measuring the radioactiv-
ity recovered in the inner perfusion circuit. For selection ex-
periments, nonradiciabeled cells were introduced, and invasive
celis harvested from the internal circuit were reinjected into
chambers containing fresh vessels, The invasive cell popula-
tions recovered by serial passage through veins will be referred
to by the prefix BV {biood vassel} followed by the number of
times the cells have been passaged through veins.

Animals. Specific-pathogen-free C57BL/6 mice were ob-
tained from the Animal Production Area, Frederick Cancer
Research Center, and the West Seneca Laborateries, Roswell
Park Memorial institute.

Metastasis Formation. The ability of cells to form experi-
mental metastases after i.v. injection was measured by injecting
5 x 10* to 5 x 10° viable cells as a single-cell suspension in
0.2 mi HBSS into ths tail vein of unanesthetized adult CS7BL/
6 mice matched for age, weight, and sex. Mice were killed 18
or 21 days later, and the number of lung metastases was
determined with a dissecting microscope as described previ-
ously (6, 9).

The following methods were used to assay the ability of cells
to form spontaneous metastases: (3} C57BL/6 mice were given
s.c. injections in the external ear of § x 10* cells In 0.1 mi
HBSS, and the number of lung metastases was determined 4
weeks later; (b} C57BL/6 mice were given s.c, injections in
the ear as above. The ear plus the growing tumor were then
amputated 10 days later (7), and formation of regional lymph
node and lung metastases was determined 4 to € weeks later,
or (¢) C57BL/6 mice were given i.m. injections of 2.5 x 10*
viabie cells in 0.5 mi HBSS in the footpad of the hind leg. In
some animals, the "'primary’” tumor was amputated after 4
weeks, and metastasis formation was determined 4 weeks
thereafter. In other animals, the "primary' tumor was not
amputated, and metastasis formation was measured 6 weeks
after initial tumor ceil injection. n all of the protocols, mice
were matched for age, weight, and sex.
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RESULTS

in Vitro Selection of B16 Melanoma Cell Variants with
Increased Abllity to Invade CAM. The ability of B16-F1 mela-
noma cells to invade and penetrate CAM maintained in vitro
and the invasive behavior of variants selected from B18-F1
cells by serial passage of cells that successfully psnatrate the
CAM are shown in Tabie 1. The resuits indicate that the
proportion of ¢elis in the parant cell population that penetrate
through the CAM to reach the lower chamber (Fig. 2) is very
low. Serial passage of the invasive cell fractions recoverad
from the lower chamber produced a significant increase in the
proportion of cells peneatrating the CAM. Maximum efficiency
of invasion was achieved after 10 passages through the CAM
(Tatle 1).

Confirmation that invasion in this system involves selection
(enrichment) of subpopulations with increasing invasive prop-
erties was provided by the finding that the “'nonpenetrating’”
cell fractions recovered from CAM's inoculated with early-pas-
sage populations ¢ontained significantly fewer invasive cells
than did the starting inoculum (Table 1). With increasing CAM
passage, however, the proportion of invasive cells recovered
in the nonpenetrating fraction increased. After t0 passages,
the efficiency of invasion by the reinoculated nonpenetrating
fraction was similar to that of the original inoculum, suggesting
that the cell population was now composed almost exclusively
of invasive cells. Thus, in early passages, invasion was a
nonrandom process which selects for invasive cell subpopula-
tions. With subseguent passaging, the proportion of invasive
calls in the population was enriched; by 10 passages, invasion
had become a random process and the population consisted
of cells with invasive properiies.

The invasive behavior of variants at any given passage level
is highly reproducible, and significant variation has not been
detected using differant CAM preparations. in addition, assays

Table 1
Invasivenass of 816-F1 mouse melanoma cells during seral passage in chick
CAM in vitro

Aliquots of 1 % 10° viable B16-F1 melanoma cells in CMEM were added to
the ectodermal surface of portions of CAM in invaslon chambers. Cells penatrat-
ing the CAM were recovered from the bottom chamber of the invasion apparatus
T days later and reinoculated onlo tresh CAM praparations. This was repaated
up to 14 times. At each passage lavel, ['**{JldUrd-abeled celis (penatration
assay} and nonradiolabaled cells (serial passaging) defived from a common
parant culture were usad.

% of "nonpenstrating”’ cell

Passage % of inoculated calls pene- fraction penen;,aiinq new
no. trating the CAM CAM
1 2.4 + 0.6° Not detectable
2 4.1 £ 1.1 1.3 204
4 116423 39+£08
6 17.4 £ 3.7 13.7 £ 2.1
8 237144 184 £ 2.7
10 316 £ 4.9 276243
14 306 + 4.2 334148

* Cell-associated [ *psUrd radlcactivity recovered In the bottorn chamber as
a parcentage of total radioactivity In the original cel Inoculum. Inoculs contalned
betwean 3.5 and 6 X 10" cpm/10° celis.

Nonradlolabaled cells {1 x 10% were added to CAM invasion chambers
and incubated for 7 days at 37° after which ‘‘nonpenetrating’’ cells which falled
to reach the bottom chamber were recovered from the culture medium in the
upper chambar and from the CAM (sae "Materizls and Methods™). Thess were
cultured in vitro to generate sulficlent numbers of cells, labeled with ['INdUrd,
and rainoculated onto fresh CAM to assay cell penetration as described In
Footnele a.

€ Mean * S.E. derived from measuremants on 8 raplicate chambers at each
passage.
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invasion of Different Tissues by Variants Selected in CAM,
Bladder, and Veln. Selection of cells for invasiveness in one
tissua may not necessarily enable them to invade other tissues.
This was demonstrated by showing that CAM-passaged inva-
sive variants did not differ from unselected parent F1 cells in
their ability to invade bladder or vein (Tabie 4). In contrast,
bladder- and vein-passaged variants were highly invasive in
the CAM, urinary bladder, and vein preparations (Table 4).

Formation of Spentaneotus and Experimentat Metastases
by Invasive Variants. Assay of the ability of CAM-passaged
invasive cell variants to form experimental metastases after i.v.
injection or spontaneous metastases afler s.c. injection into
the extarnal ear revealed that their metastatic activity did not
differ signiticantty from parental B16-F1 cells (Table 5). in
contrast, cells from invasive variants selected by passaging in
bladder organ culture (BP series) or perfused vein (BV serias)
produced significantly more pulmonary metastases than did
parent B16-F1 cells following both i.v. {(experimental metas-
tasis) and s.c. (spontanecus metastasis) injection (Table 5).
Indeed, the metastatic activity of these invasive variants is
comparable to that of the highly metastatic B16-F10 line which
was selected from the B16-F1 line for its ability to produce lung
metastases following i.v. injection {5).

Table 3
invasivenass of B816-F1 mouse malenoma cells during serial passage in
segmaents of dog femoral vein maintained in a perfusion apparaltus in vitro
Segments of dog femoral vein in a perfusion culture apparatus were injected
with 1 x 10° B16-F1 cells and maintained for 2 weeks at 37°. Cells that
penatrated the tlood vessel wall were recovered from the inner perfuaion circuit
(300 ""Materlals and Methods ') and reinjected onto fresh vein preparations. This
process was repeated up to 10 times. Replicate populations of {'**(dUrg-labsled
cells (penatration assay) and nonlabeled cells (sertal passaging) from the same
parent culture were used at sach passage.

% ot inoculated cells penetrat-

% of “nonpenetrating’” celt

Passage no. ing vesse! wal® fraction panetrating new vesse
1 1.6 x 0.4° 0
2 19.3 £ 4.2 11.3+29
3 324 +49 20.7 + 3.6
4 3689 56 30.7 £+ 4.8
[ 358 + 3.7 31.3+42
8 316+ 44 32.7 2 5.0

9 Cell-agsociated ["**IjidUrd radioactivity recoverad in the inner perfusion
circuit as a percentage of the total radicactivity in the original cell inoculum.
Colls were injected into the outer chamber as in Footnote a, and the
chamber was incubated for 4 days at 37°. Cetls in the outer chamber which failed
lo attach to the vessel were aspirated, cultivated in vitro for a short period to
provide sufficient cells, labeled with ['**I]IdUrd, and reinjected onto fresh vessels,
and their penetration was assayed as in Footnote b.
° Mean * S.E. derived from measuremants on 2 chambers at each passage.

Table 4
invasivenass of B16 melanoma cell variants in different tissues in vitro

% of cell pene!raiionb

Call* CAM Bladder Vain
Parent B16-F1 231 05° 1.3+ 04 16104
BI16-Fi-CP10 208 £ 4.3 1.9t 06 23+05
816-F1-BPS 38.2 £ 5.1 30.7 £ 4.3 247 £ 3.9
B16-F1-CP10, BP4 30.9 + 4.0 2268146 143 + 3.1
B16-F1-BVE 47.2 £ 6.8 26,5 + 4.1 33.2 £ 4.5

 The suffix designations for Bt6-F1 cells are: CP10, 10 passages in CAM;
BP8, 8 passages in blagder argan cultures; CP10. BP4, 10 passages in CAM
foliowed by 4 passages in bladder organ cullures; BVE, 6 passages through vein
pregaratlons.

Preparations of tha indicatad cell types labeled with [2*1]ldUrd were assayad
for their ability to penetrate CAM, mouse bladder organ qultures, and parfused
dog temoral vein as described in Tables 1, 2, and 3, raspactively.

® Mean + 5.E. derived from measurements on 4 replicate assay preparalions
for CAM and bladder and 2 for vein.
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The BL6 variant selected from B16-F10 cells by passaging
in intact bladder is also more efficient than the parental B16-
F10 cells in producing sponianeous metastases. However,
unlike the BP variants passaged in biadder organ cuiture, the
BL& variant is less efficient than the parent B16-F10 line in
producing experimental metastases after i.v. injection (Table
6).

DISCUSSION

A variety of in vitro systems have been used to study invasion
of normal tissuses by malignant tumor cells. Attempts to study
invasion by ailowing normal and tumor cell populaticns to
interact in monolayer culture (1-3, 13, 15) are probably over-
simplified since tumor celis are not required to invade a&n
arganized tissue matrix, invasion of tumor cells into aggregates
of normal cells (10, 16) suffers from similar disadvantages. In
addition, doubts must be expressed about the functionat sig-
nificance of tumor cell infiltration into aggregates in view of

Table 5
Maetastasis formation by cell variants selected from B16-F1 melanoma cslls

Matastasls formation

Median no. of puime-

Celi® Spantaneous® nary colonies
B16-F1 2/20(1 U)d 8 (2-27)'
Bi18-F10 12/20(60) 111 (23~-186)
B16-F1-CP10 2/1911) 7{0-31
B16-F1-BP8 14/20(70) 92 (18-210}
B16-F1-CP10. BP4 10/19 (53} 47 (12-129)
B16-F1-Bv4 13/18 (72) 104 {(31-224)
B16-F1-8va 17/20(85) 123 (27-185)

: The suffix designations for B16-F1 cells are as in Table 4, Footnote a.
HNumber of animats with lung metastases and total number of animals given
injections. C57BL/6 mice were given injections of 5 X 10" viable cells in the
external ear {s.c.), the injected #ar was amputated 10 days laler, and metastasis
formation was assayed 4 woeks after amputation.
¢ C57BL/6 mice given i. v. injections of 5 X 10* celis, and matastasis
formation was assayed 18 days fater. Resuits derived from measurements on 10
animals/group.
) Numbers it parentheses, percentags.
Numbers in parenthesas, range.

Table 6

Matastasis formation by an invasive cell variant (BLS) darived from B16-F10
malanoma cells

Route of in-

jection Cell Experiment 1 Experimant 2

No. of mice bearing lung turmor nodules

s.c.? (external eary  B16-F10  3/9 (sa)‘; 1712077
B16-8L6  6/8 (75) 7210 (7o)
i.m. {{ootpad) BIG-F10  2/7 (29)0° 1/9 @222
Bi6-BLE  7/9(78)"° 4/5 (80>
Median no. of lung coicnies
iV, BIGFIO 441 (170-25000"" 231 (66-481)°9
B16-BL6 148 (43-274)% 83 (16-258)"7

 Mice were given injactions of 5 x 10* viable cslts in the external ear s.c.
and autopsied 4 weeks after injection.
. Numbaers in paranthesas, percentage.
Mice given injections of 2.5 % 10* viable cells in the footpad; primary tesion
amputated after 4 weoks and mice killed 4 weeks later.
. Autopsied 6 weeks after injection without amputation.
Numbar of lung nodules lormed 3 weeks afler i.v, injection of & X 10° cells
median. Numbers in patentheses, range.
Expariment 1, 8 animals/group.
9 Experimant 2, 15 animals/group.
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of i.m., where invasiveness is a prerequisite for metastasis, it
is able to exploit its advantage over the F10 cells and metas-
tasize more effectively.

The importance of the selection procedure in determining
the invasive phenotype is also illustrated by the present results
in the properties of CAM-passaged cells. These variants do not
differ from parentat B16-F1 cells in their ability to invade other
tissue (i.e., bladder or vein). In addition, invasive variants
salected in the CAM do not differ from the B16-F1 parent cells
in their metastatic behavior in vivo. Comparison of CAM-se-
lacted variants, in which invasiveness and metastatic ability are
functionally dissociated, with variant sublines selected in blad-
der and vein in which these traits are coupled coutd provide
insight into the contribution of specific cellular alterations to
these particular behavior properties.

As emphasized elsewhere (8, 27), the search for properties
uniform to ali invasive cells may well be unproductive. We
consider, however, that the likelihood of identifying properties
which are expressed with a relatively high degree ot consist-
ency in invasive tumor cells will be substantially increased by
studying variant cell populaticns sefected specifically for this

phenctype.
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