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description

Subject: description

From: Cindy Shao <Cindy.Shao®@schulich.uwo.ca>
Date: Tue, 21 Feb 2012 14:34:19 -0500

To: Jennifer Stanley <jstanle2@uwo.ca>

1. MCF10A cells is derived from human , mammary gland, epithelial cells. Using
mammary epithelial growth medium from Clonetics for culture,

2. Cholera toxin, is used for 1@@ng/ml in MCF1@A cell line culture medium to keep
this cells character

3. The new plasmid will be used for transfection into rat or mouse culture cell
lines to see protein expression and test its functions.

If you have any questions, please let me know.
Thank you

Cindy
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An Expanded Palette of Genetically
Encoded Ca®* Indicators

Yongxin Zhao," Satoko Araki,? Jiahui Wu,* Takayuki Teramoto,” Yu-Fen Chang,?
Masahiro Nakano,? Ahmed $. Abdelfattah,® Manabi Fujiwara,’ Takeshi Ishihara,’

Takeharu Nagai,®* Robert E. Campbell*

Engineered fluorescent protein (FP} chimeras that modulate their fluorescence in response to
changes in calcium fon {Ca®*) concentration are powerful tools for visualizing intracellular
signaling activity. However, despite a decade of availability, the palette of single FP-based Ca**
indicators has remained limited to a single green hue. We have expanded this palette by
develeping blue, improved green, and red intensiometric indicators, as well as an emission
ratiometric indicator with an 11,000% ratio change. This series enables improved single-color Ca®*
imaging in neurons and transgenic Caenorhabditis elegans. In Hela cells, Ca** was imaged in three
subcellular compartments, and, in conjunction with a cyan FP-yellow FP=based indicator, Ca®* and
adenosine 5'-triphosphate were simultaneously imaged. This palette of indicators paints the way

to a colorful new era of Ca®* imaging.

of intracellular Ca®* have been indispens-

able tools of cell biology for three decades
(1}, yet the need for new indicators has con-
tinued to grow as advances in molecular biol-
ogy and microscopy instrumentation reveal the
limitations of each previous generation, Accord-
ingly, there has been a push toward Ca®* indi-
cators that are longer wavelength, ratiometric,
and higher signal-to-noise, and—since the advent

F luorescent indicators for the quantification
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of green fivorescent protein (GFP)—genetically
encodable. A ratiometric indicator excites or emits
at distinct wavelengths in the Ca®*-fiee and Ca®*-
bound states and provides the advantages of
being quantitative and less susceptible to imag-
ing artifacts, Two important classes of genetically
encoded Ca®' indicators are the Férster resonance
energy transfer (FRET)-based cameleon type
(2), and the single GFP type, such as GCaMP
{3) and flash-pericam (4), that are dim in the
absence of Ca®* and bright when bound to Ca®".
GCaMPs are composed of a circularly permuted
(cp) GFP fused to the cabmodulin (CaM}-binding
region of chicken myosin light chain kinase (M13)
at its N terminus and a vertebrate CaM at its C
terminus. Binding of Ca®" causes the M13 and
CaM domains to interact and the interface be-
tween CaM and the fluorescent protein (FP) to
reorganize, which leads to an increase in fluores-

cence due to water-mediated interactions between
the chromophore and R377 (5) of CaM (6, 7).
Although directed protein evolution has
provided many improved FPs, it has not proven
particularly effective for the production of im-
proved GCaMPs. Directed evolution of FPs is
typically guided by digital fluorescence im-
aging of large libraries of gene variants expressed
in Escherichia coli colonies. In this manner,
rare clones that harbor a mutation that confers
a desirable trait, such as improved brightness
or altered hue, can be identified in libraries of
>10% variants. Lacking an analogous screen for
GCaMP Ca** response, researchers have iden-
tified improved variants by manual testing (7, 8}
and a medium-throughput cell-based assay (9.
To accelerate the development of improved
and hue-shifted GCaMP-type indicators, we de-
veloped a colony-based screen for Ca®*-dependent
fluorescent changes (Fig. 1) [supporting online
material (SOM) text]. The premise of this screen-
ing system is that Ca*” indicators targeted to
the E. coli periplasm can be shifted toward the
Ca®*-free or Ca**-bound states by experimental
manipulation of the environmental Ca®* concen-
tration, Accordingly, screening of large libraries
of genetic variants of GCaMP-type indicators
can be achieved by digital fluorescence imaging,
at both high- and low-Ca®" conditions, of plates
containing hundreds of E. coli colonies each.
We used this screening system to undertake a
process of directed evolution that explored the
sequence space accessible from the most opti-
mized single FP Ca®" indicator, GCaMP3 (9).
Initially, we created a large library by error-prone
polymerase chain reaction (PCR) and screened
~2 % }0° colonies to identify the offspring with
the largest Ca*"-dependent changes in green
fluorescence (70). After this and subseguent it-
erative rounds of library creation and screening
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(fig. S1), we arrived at a set of three improved
variants (figs. S2 and S3 and table S1). We
designated these green fluorescent genetically
encoded Ca®* indicators for optical imaging
as G-GECOI (Fig. 2, A to C), G-GECO1.1,and
G-GECO1.2. Parallel efforts to evolve flash-pericam
(4} did not produce variants with properties that
rivaled the G-GECOs. The G-GECOs share a
Ca®™-dependent increase in flucrescence (2300
to 2600%) that is approximately double that of
GCaMP3 {table §2), which demonstrates the
effectiveness of the molecular evolution strat-
egy. The primary differences between the three
variants are the apparent dissociation constants
(K} for Ca®* (750 nM, 620 nM, and 1150 nM,
respectively; 540 nM for GCaMP3) and the fact
that G-GECO! exhibits the least Aluorescence
when excited at ~400 nin and may be preferred when
used in conjunction with violet-excitable probes.

Our success in developing the G-GECOs led
us to explore the evolution of GECOs with al-

tered fluorescent hues. We attempted to construct
a blue fluorescent GECO (B-GECO) by intro-
ducing the GFP Y66H substitution {in which
His replaces Tyr®) to produce the histidine-
derived chromophore of blue FP (BFP), into
G-GECOL.1. To create an initial library of variants,
we randoimized three amino acids (V63, R377, and
K380) with side chains in close proximity to the
chromophore (6). Screening of this >18,000-
member library led to the identification of a
first-generation B-GECO with 400% signal
change. Additional rounds of evolution ultimate-
ly produced B-GECO! (table S| and figs. S2,
S4A, and 55A), which has a 700% signal change
(Fig. 2, B and C) and a X4 of 480 nM (table $2)
and is relatively pH-insensitive compared with
G-GECOI (22% versus 92% quenched at pH 6)
(fig. S6).

Red-shifted fluorescent indicators are pref-
erable to blue-shifted ones because of the lower
phototoxicity and greater tissue penetration as-

. Cator EGTA

me OUtSr Membrane ==

transcription
& translation

TorA tag
6xHis tag

“ M13
cpGFP
Cai

Fig. 1. Schematic of the system for image-based screening of £ coli colonies. The GCaMP variant, as
represented by GCaMP2 (PDB ID 3EVU and 3EVR) (6), has a TorA periplasmic export tag (17).
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Fig. 2. Spectral profiles of GECOs. {A) Fluorescence excitation (Ex) and emis-
sion spectra (Em) normalized to the Ca®*-free state. (B) Normalized excita-
tion spectra of Ca®*-free (dashed line) and Ca®*-bound (sotid tine) B-GECO1
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sociated with longer wavelength light. To con-
struct a potential red fluorescent GECO (R-GECO),
we first replaced the ¢pGFP of G-GECOI.1
with an analogous ¢p version (N;em,-146 to 231-
GGTGGS-1 to 145-Cienn) of the mApple red FP
(11). The first-generation library was created
by error-prone PCR and randomization of the
first and last residues of cpmApple (63 and 302
by GECO numbering) (fig. S2). From this library,
we identified R-GECOO.1, which exhibited a mod-
est response to Ca®' (60% increase). Additional
rounds of directed evolution afforded major im-
provements and resulted in the production of
R-GECOI (table S1 and figs. S2, S4B, and $5B),
which exceeds GCaMP3 in terms of its Ca®
response. R-GECOI has a 1600% intensity change
(Fig. 2, B and C), a £4 of 480 nM, and absorption
and emission maxima that are ~80 nm red-shifted
relative to the G-GECO series (table $2).

Late in the directed evolution process, we
used a PCR-based method (12) to recombine the
mutations of advanced intermediates and final
products of the B-GECO, G-GECO, and flash-
pericam series. This recombination produced
our most improved B- and G-GECOs, but also
yielded some unexpected variants, For example,
some of the brightest blue fluorescent variants
had a tyrosme -derived chromophore and exhib-
ited a Ca®"-dependent change in the ratio of blue
(~450 nin) to green (~510 nm) fluorescence when
excited at ~400 nm (Fig. 2D). We speculate that,
in the Ca®*-free state, the chromophore of this
blue-green emission ratiometric GECO (GEM-
GECO) undergoes excited-state proton transfer
(ESPT) and emits from the lower-energy (green
fluorescent) anionic form, In the Ca®*-bound state,
ESPT is blocked, and the chromophore emits
from the higher-energy (blue fluorescent) neutral
form, Additional library creation and screening
led to GEM-GECO] (table 81 and figs. S2 and
54C), which exhibits an 11,000% ratio change
and a &y of 340 nM (table S2).

Yet another unexpected discovery in the
recombination library was a green excitation
ratiometric GECO (GEX-GECQ), which exhibits
a large Ca®"-dependent change in the ratio be-
tween 400-nm and 488-nm excitation (fig. S5C).
This indicator is analogous to the previously
reported ratiometric-pericam that undergoes
a ~1000% ratio change (4). Further directed

[ne]
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(blue), G-GECO1 (green), and R-GECO1 (red). {C) Emission spectra represented
as in (B), (D) Absorbance (Abs) and emission spectra for Ca?*-free (dashed
line) and Ca®*-bound {selid line} GEM-GECO.
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Fig. 3. Single-color imaging with GECOs, (A to H) In-
tensity versus time traces for transfected Hela cetls. {A}

GCaMP3, {B) G-GECOL, () G-GEC01.1, {D) G-GECO1.2,
(E) B-GECO1L, (F) R-GECO1, {G) GEM-GECO1, and (H)
GEX-GECO1. tonomycin/Ca®*, jonoemycin/EGTA, and the
initial histamine-induced spike are generally consistent
for a given variant (table 54}, but the histamine-induced
oscillations are highly variable between cells, Accord-
ingly, lower-amplitude oscillations [e.g., (8) and (D)] do
not necessarily indicate poorer indicator performance. {I)
Imaging of spontaneous Ca®* oscillations in neurons. (J)
R-GECO1 imaged under conditions similar to these in (). Time (min)

{K) Ratiometric imaging of C. elegans with GEM-GECO1

expressed in the AWA neuron. (L} Bright-field and fluorescence images of the worm imaged in (K. Scale bar,
10 um. Filter specifications are in table §5.
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Fig. 4. Multicolor imaging with GECOs. (A to O Hela cells transfected with  excitation (C). (D) Merge of images (A) to (Q), with GEM-GECOY ratio in magenta.
nucleus-localized R-GECO1, cytoplasmic G-GECOL, and mitochondria-localized  Images are from movie S1. (E) Intensity or ratio versus time traces for each channel
GEM-GECOL. (A) Red fluorescence. (B) Green fluorescence with cyan (-470 nm)  represented in (A} to (O, Filter specifications are in table 55. (F) imaging of
excitation. (Q) Pseudocolored ratio of blue to green fluorescence with UV (~380-nm}  cytoplasmic Ca®* and ATP. (G} Imaging of cytoplasmic Ca®* and mitochondrial ATP.
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evolution produced GEX-GECO! (table S1 and
figs. 82 and S4D), which exhibits a 2600% change
in excitation ratio, a Ky of 318 nM, and the most
rapid approach to equitibrium (kops) of any of the
GECOs (table 83 and fig. 7).

To explore the utility of our best GECOs, we
performed a series of imaging experiments to
investigate their performance relative to previ-
ously reported indicators and 1o detenmine whether
they could be used for multicolor Ca®" imaging
in single cells. Initially, we expressed individuat
GECOs in HelLa cells and imaged their intensity
{or ratio} during treatment with histamine and
in situ dynamic range calibration (table S4 and
Fig. 3, A to H). The performance of the GECOs
in cells closely paralleled their performance in
vitro. We next explored the use of the G- and
R-GECO! in dissociated rat hippocampal neu-
rons {Fig. 3, T and I). Consistent with our HeLa
experiments, G-GECO! proved superior to, and
R-GECOQI comparable to, GCaMP3 for imag-
ing of spontancous Ca* oscillations. To achieve
imaging of neuronal activity in a whole animal,
we turned to GEM-GECO1 because of its large
ratiometric change. Exposure of a iransgenic
Caenorhabditis elegans, with GEM-GECO1 ex-
pressed in the AWA sensory neuron, to a per-
fused solution of diacetyl produced a 44% ratio
change (Fig. 3, K and L), a substantial improve-
ment over the 18% ratio change oblained with
Y C3.60 under similar conditions (73). This im-
provement was obtained with a cyan FP—yellow
FP (CFP-YFP) filter set that provided dimin-
ished autofluorescence signal but is not ideally
matched to the GEM-GECO! spectrum,

The palette of GECOs transforms Ca®* im-
aging from a monochromatic to a multichromatic
endeavor. With appropriate targeting and se-
lection of GECO hues, it should be possible to
visualize correlated changes in Ca®" in different
organelles of a single cell. To explore this pos-
sibility, we imaged Hel a cells cotransfected with
plasmids encoding targeted versions of R-GECO1,
G-GECO!1, and either B-GECO1 or GEM-GECO!
(Fig. 4, A to E). As mitochondrial autofluores-
cence interferes with the emission of B-GECOQI,
but not with the ratiometric emission of GEM-
GECOI, we prefer the latter three-color combi-
nation. To determine whether R-GECOI could
be used to image Ca®* dynamics in conjunction
with a CFP-YFP FRET-based indicator, we co-
expressed R~GECOI and ATeam!.03, a FRET-
based adenosine 5'-triphosphate (ATP) indicator
(14), in HeLa cells. As recently observed with a
synthetic Ca®* indicator (/5), histamine treatment
resulted in transient increases in cytoplasmic
(Fig. 4F) and mitochondrial (Fig. 4G} ATP con-
centrations, albeit with a lag relative to cyto-
plasmic Ca?".

In sunumary, we have engineered a palette of
GECOs and have demonstrated that they open
the door to Ca* imaging experiments that were
previously impractical, Specifically, these indi-
cators enable imaging of multiple Ca®' indica-
tors in single cells; imaging of neuronal activity

in C. elegans with improved sensitivity; and, in
the case of R-GECO|I, multiparameter imaging
with CFP-YFP FRET-based biosensors. In addi-
tion, GEM-GECCI and R-GECO! should facili-
tate imaging of neuronal activity after optogenetic
channel activation, because they are excited at
wavelengths spectrally distinct from the action
spectra of certain channels (76).
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Unfolded Proteins Are Ire1-Activating
Ligands That Directly Induce the
Unfolded Protein Response

Brooke M. Gardner® and Peter Walter®?+

The unfolded protein response (UPR) detects the accumulation of unfolded proteins in the
endoplasmic reticulum (ER) and adjusts the protein-folding capacity to the needs of the cell. Under
conditions of ER stress, the transmembrane protein Irel cligomerizes to activate its cytoplasmic
kinase and ribonuclease domains. It is unclear what feature of ER stress Irel detects. We found that
the core ER-lumenal domain (cLD) of yeast lrel binds to unfolded proteins in yeast cells and to
peptides primarily composed of basic and hydrophobic residues in vitro. Mutation of amine acid
side chains exposed in a putative peptide-binding groove of Irel cLD impaired peptide binding,
Peptide binding caused Irel cLD oligomerization in vitro, suggesting that direct binding to

unfelded proteins activates the UPR.

ecretory and fransmembrane proteins fotd
within the endoplasmic reticulum (ER). Con-
tingent on proper folding, they are either
exported to the Golgi apparatus or degraded. An
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accurmnulation of unfolded proteins activates the
unfolded protein response (UPR), a transcriptional
program that restores ER protein-folding homeosta-
sis (7). The transmembrane protein Irel induces
the UPR by oligomerizing. Oligomerization acti-
vates Irel’s cytoplasmic kinase and ribonuclease
(RNase) domains and initiates a nonconventional
mRNA splicing reaction of HACI mRNA. Spliced
HACI mRNA is translated to produce the transcrip-
tion factor Hacl, which up-regulates protein-folding
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Age:
Gender:
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Cholera [oxn

CRL-10317™

"MCF 10A

Michigan Cancer Foundation
|

frozen

See Propagation

adherent

Homo sapiens

epithelial

Organ: mammary gland; breast
Disease: fibrocystic disease
Cell Type: epithelial

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

Isolation date: August 22, 1984

transfection host
No

Amelogenin: X
CSFI1PO: 10,12
D13S317: 8,9
D16S539: 11,12
D5S818: 10,13
D7S5820: 10,11

TH(1:8.9.3
TPOX: 9,11
vWA: 15,17

AK-1, 1 [23084]
ES-D, 1 [23084]
G6PD, B [23084]
GLO-I, 1-2 [23084]
PGM1, 1-2 [23084]
PGM3, 1 [23084]

36 years
female
Caucasian
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The MCF 10A cell line is a non-tumorigenic epithelial cell line.

The line was produced by long term culture in serum free
medium with low Cat++ concentration.

MCF 10A was derived from adherent cells in the population,
Cells derived from a floating population are available (see
MCF 10F, ATCC CRL-10318).

The cells are positive for epithelial sialomucins, cytokeratins
and milk fat globule antigen.

They exhibit three dimensional growth in collagen, and form
domes in confluent cultures.

Thus far, the cells have shown no signs of terminal
differentiation or senescence,

The line is responsive to insulin, glucocorticoids, cholera
enterotoxin, and epidermal growth factor (EGF).

By electron microscopy the cells display characteristics of
luminal ductal cells but not of myoepithelial cells.

They also express breast specific antigens as detected by
positive reaction with MFA-Breast and MC-5 monoclonal
antibodies.

The calcium content of the medium exerts a strong effect on the
morphology of the cells.

ATCC complete growth medium: The base medium for this
cell line (MEBM) along with the additives can be obtained
from Lonza/Clonetics Corporation as a kit; MEGM, Kit
Catalog No. CC-3150. ATCC does not use the GA-1000
(gentamycin-amphotericin B mix) provided with kit. To make
the complete growth medium, you will need to add the
Propagation: following components to the kit (sold separately):

Comments:

«*’ ¢ 100 ng/ml cholera toxin

Note: Do not filter complete medium
Temperature: 37,0°C
Atmosphere: air, 95%; carbon dioxide (CO2), 5%

Protocol: Remove medium and rinse monolayer with PBS
(ATCC Cat# 30-2200).Add 3.0 ml 0.05% trypsin, 0.53 mM
EDTA and incubate at 37C for 15 minutes. To neutralize
trypsin, add 3 ml solution of 0.1% soybean trypsin
inhibitor.Centrifuge cell suspension at 125 xg for 5 to 10
Subculturing: minutes.Resuspend cell peilet in complete culture medium.
Add appropriate aliquots of cell suspension to new culture
vessels.
Subcultivation Ratio: A subcultivation ratio of 1:3 to 1:4 is
recommended
Medium Renewal: Every 2 to 3 days
Freeze medium: Complete growth medium supplemented with
Preservation: 7.5% (v/iv) DMSO
Storage temperature: liquid nitrogen vapor phase
derived from same individual:ATCC CRL-10318
Related Products:  derived from same individual:ATCC CRL-10780
derived from same individual:ATCC CRI1.-10781
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SIGMA-ALDRICH

sigma-aldrich.com

Material Safety Data Sheet

Version 4.3
Revision Date 12/01/2011
Print Date 02/16/2012

1. PRODUCT AND COMPANY IDENTIFICATION

Product name . [Cholera Toxin Vibrio cholerae /
Product Number . C8052

Brand . Sigma

Product Use . For laboratory research purposes.

Supplier Sigma-Aldrich Canada, Ltd Manufacturer
2149 Winston Park Drive
OAKVILLE ON L6H 6J8
CANADA

Telephone : +1 9058299500

Fax © +19058299292

Emergency Phone # (For 1-800-424-9300
both supplier and
manufacturer)
Preparation Information Sigma-Aldrich Corporation
Product Safety - Americas Region

1-800-521-8956

Sigma-Aldrich Corporation
3050 Spruce St.

St. Louis, Missouri 63103
USA

2. HAZARDS IDENTIFICATION
Emergency Overview

Target Organs

Bowel
WHMIS Classification
D2B Toxic Material Causing Other Toxic Effects Moderate skin irritant

Moderate eye irritant

GHS Classification

Acute toxicity, Oral (Category 4)
Acute toxicity, Dermal (Category 4)
Skin irritation (Category 3)

Acute aquatic toxicity (Category 3)
Chronic aquatic toxicity (Category 3)

GHS Label elements, including precautionary statements

D

Warning

Pictogram

Signal word

Hazard statement(s)

H302 + H312 Harmful if swallowed or in contact with skin.
H316 Causes mild skin irritation.

H412 Harmful to aquatic life with long lasting effects.
Precautionary statement(s)

P273 Avoid release to the environment.

P280 Wear protective gloves/ protective clothing.

HMIS Classification
Health hazard: 2
Chronic Health Hazard: *
Sigma - C8052
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Flammability.
Physical hazards:

Potential Health Effects
Inhalation
Skin
Eyes
Ingestion

May be harmful if inhaled. Causes respiratory tract irritation.
Harmful if absorbed through skin. Causes skin irritation.

Causes eye irritation.
Harmful if swallowed.

3, COMPOSITION/INFORMATION ON INGREDIENTS

Synonyms Cholera enterotoxin
Cholergen

CAS-No. | EC-No. [ Index-No. | Concentration

Tris (hydroxymethyl) aminomethane

77-86-1 [201-064-4 [ - [>=5.82-<=594%
2-Amino-2-(hydroxymethyl)propane-1,3-diol hydrochloride

1185-53-1 [214-684-5 [ - [>=31.3-<=31.9%
Edetate disodium dihydrate

6381-92-6 [ 205-358-3 [ - [>=1.83-<=187%
Sodium chloride

7647-14-5 [231-598-3 [- [>=57.6-<=588%
Exotoxin, vibrio cholerae

9012-63-9 [ - [ - [>=0.5-<=25%
Sodium azide

26628-22-8 | 247-852-1 [011-004-00-7 [>=0.96 - <= 0.98 %

4. FIRST AID MEASURES
General advice

Consult a physician. Show this safety data sheet to the doctor in attendance. Move out of dangerous area.

If inhaled

If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

In case of skin contact

Wash off with soap and plenty of water. Consult a physician.

In case of eye contact

Flush eyes with water as a precaution.

If swallowed

Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.

5. FIREFIGHTING MEASURES

Conditions of flammability
Not flammable or combustible.

Suitable extinguishing media

Use water spray, alcohol-resistant foam, dry chemical or carben dioxide.

Special protective equipment for firefighters
Wear self contained breathing apparatus for fire fighting if necessary.

Sigma - C8052
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Hazardous combustion products

Hazardous decomposition products formed under fire conditions. - Nature of decomposition products not known.
Hazardous decomposition products formed under fire conditions. - Carbon oxides, nitrogen oxides (NOx), Hydrogen
chloride gas, Sodium oxides

Explosion data - sensitivity to mechanical impact
no data available

Explosion data - sensitivity to static discharge
no data available

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Use personal protective equipment. Avoid dust formation. Avoid breathing vapors, mist or gas. Ensure adequate
ventilation. Avoid breathing dust.

Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains. Discharge into the environment
must be avoided.

Methods and materials for containment and cleaning up
Pick up and arrange disposal without creating dust. Sweep up and shovel. Keep in suitable, closed containers for
disposal.

7. HANDLING AND STORAGE

Precautions for safe handling
Avoid contact with skin and eyes. Avoid formation of dust and aerosols.
Provide appropriate exhaust ventilation at places where dust is formed.

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Contains no substances with occupational exposure limit values.
Personal protective equipment

Respiratory protection

For nuisance exposures use type P95 (US) or type P1 (EU EN 143) particle respirator.For higher level protection
use type OVIAG/PSS (US) or type ABEK-P2 {(EU EN 143} respirator cartridges. Use respirators and components
tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection

Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technigue (without touching
glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after use in
accordance with applicable laws and good laboratory practices. Wash and dry hands.

Eye protection
Safety glasses with side-shields conforming to EN166 Use equipment for eye protection tested and approved under
appropriate government standards such as NIOSH (US) or EN 166(EU).

Skin and body protection
Complete suit protecting against chemicals, The type of protective equipment must be selected according to the
concentration and amount of the dangerous substance at the specific workplace.

Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of
workday.

Specific engineering controls
Use mechanical exhaust or laboratory fumehood to avoid exposure.

Sigma - C8052 Page 3 of 6



Appearance
Form
Colour

Safety data
pH

Melting
point/freezing point

Boiling point
Flash point

Ignition temperature

Autoignition
temperature

Lower explosion limit

Upper explosion limit

Vapour pressure
Density
Water solubility

Partition coefficient:
n-octancl/water

Relative vapour
density

Qdour
Odour Threshold
Evaporation rate

9. PHYSICAL AND CHEMICAL PROPERTIES

solid

no data available

no data available
no data available

no data available
no data available
no data available

n¢ data available

no data available
no data available
no data available
no data available
no data available
no data available

no data available

no data available
no data available
no data available

Chemical stability

Stable under recommended storage conditions.

10. STABILITY AND REACTIVITY

Possibility of hazardous reactions

no data available

Conditions to avoid
no data available

Materials to avoid

Dimethyl sulfate, Acid chlorides, Halogenated hydrocarbon, Metals, Acids

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Nature of decomposition products not known.

Hazardous decomposition products formed under fire conditions. - Carbon oxides, nitrogen oxidas (NOx), Hydrogen
chloride gas, Sodium oxides

Other decomposition products - no data available

Acute toxicity

Oral LD50
no data available

Inhalation LC50

Sigma - C8052
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no data available

Dermal LD50
no data available

Other information on acute toxicity
no data available

Skin corrosion/irritation
no data available

Serious eye damage/eye irritation
Eyes: no data available

Respiratory or skin sensitization
no data available

Germ cell mutagenicity
no data available

Carcinogenicity

IARC: No component of this product present at levels greater than cr equal to 0.1% is identified as probable,
passible or confirmed human carcinogen by IARC.

Reproductive toxicity

no data available

Teratogenicity

no data available

Specific target organ toxicity - single exposure (Globally Harmonized System)
no data available

Specific target organ toxicity - repeated exposure (Globally Harmonized System)
no data available

Aspiration hazard
no data available

Potential health effects

Inhalation May be harmful if inhated. Causes respiratory tract irritation.
Ingestion Harmful if swallowed.

Skin Harmful if absorbed through skin. Causes skin irritation.
Eyes Causes eye irritation.

Signs and Symptoms of Exposure

Laboratory experiments in animals have shown sodium azide to produce a profound hypotensive effect, demyelination of
myelinated nerve fibers in the central nervous system, testicular damage, blindness, attacks of rigidity, and hepatic and
cerebral effects.

Synergistic effects
no data available

Additional Information
RTECS: Not available

12. ECOLOGICAL INFORMATION
Toxicity
no data available

Persistence and degradability
no data available

Sigma - C8052 Page 5 of 6



Bioaccumulative potential
no data available

Mobility in soil
no data available

PBT and vPvB assessment
no data available

Other adverse effects
An environmental hazard cannot be excluded in the event of unprofessional handling or disposal.
Harmful to aquatic life with long lasting effects.

13. DISPOSAL CONSIDERATIONS

Product
Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a licensed professional waste
disposal service to dispose of this material.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION
DOCT (US)
Not dangerous goods

IMDG
Not dangerous goods

IATA
Not dangerous goods

15. REGULATORY INFORMATION

WHMIS Classification
D2B Toxic Material Causing Other Toxic Effects Maoderate skin irritant
Moderate aye irritant

This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the
MSDS contains all the information required by the Controlled Products Regulations.

16. OTHER INFORMATION
Text of H-code(s) and R-phrase(s} mentioned in Section 3

Further information

Copyright 2011 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.

The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a
guide. The information in this document is based on the present state of our knowledge and is applicable to the
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the
above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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-------- Original Message --------
Subject:Re: Fwd: Fwd: New MTA for Dale Laird Lab (Addgene Order 80610) -
Biosafety Modification
Date:Fri, 03 Feb 2012 10:57:05 -0500
From:Cindy Shao <Cindy.Shao@schulich.uwo.ca>
To:Jennifer Stanley <jstanle2@uwo.ca>
CC:Dale Laird <Dale.Laird@schulich.uwo.ca>

Ql: LD 50 is 250 (ug/kg)

02: 100ng/ml in 500ml so we use 50ug/ml at one time
Q03: lmg in store

Q04: no

Thank you

Cindy

>>> Jennifer Stanley <jstanle2@uwo.ca> 2/3/2012 10:47 AM >>>
HI there -

Thanks! We'll go up and check the mail.

Thanks for adding the cholera. It was on your permit in 2005 but your
approval has since expired.

Please tell us the following info about the cholera use:
- What is the LD 50 (specify species) of the toxin?**
-How much of the toxin is handled at one time*? **

- How much of the toxin is stored*? **
- Will any biological toxins be used in live animals?

Thanks!
Jennifer



TOXIN USE RISK ASSESSMENT

Name of Toxin: Cholera toxin

Proposed Use Dose: 50 ug

Proposed Storage Dose: 1000 ug

LD 5, (species): 250 Jg

Calculation:

250 pgrkg ¥ 50 kg/person
Dose per person based on LD 54in ug = 12500
LDs, per person with safety factor of 10 based on LD, in pg = 1250

Comments/Recommendations:




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

Additional Personnel
{Please list additional personnel here)

Jamie Simek

Cindy Pan

Ruchi Bhalla

Jared Churko

Silvia Peneula P:-?f\l«{e 161\
Isabelle Plante

Xiang-Qun Gong

Cindy Shao

Jason Martin

Robert Lorentz

Jack Lee —
— 17 ! A T e e
_JenniferSiT /4 ”/ L el AR yA S LI
Please stroke out any approved Werite additional Biohazards for
Biohazards to be removed below approval below. *
Approved E. coli DH5 alpha, JM109
Microorganisms ‘
|
; Human {primary), skin biopsies, Rodent | ) .
Approved Primary 'Established cell lines:

(primary), transgenic alpha mutant mouse,
‘Human (established), HELA, 293T, 293 Hek,
Tumour cell lines, Rodent {established),
Keratinocytes, NRK BiCR, MIRK, N2A,

and Established Cells

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

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

Approved Use of
Human Source
Material

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

Approved Genetic
Modifications
(Plasmids/Vectors)

mice

Approved Use of
Animals

Wednesday, March 24, 2010
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Approved Biological
Toxin(s)

* PLEASE ATTACH A MATERIAL SAFETY DATA SHEET OR EQUIVALENT FOR NEW BIOHAZARDS.
“i 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.

P

Current Classification: 2 Containment Level for Added Biohazards: 1

Signature of Permit Holder:

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

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

BioSafety Officer(s): ’"\‘j {"()\/}\LU/"\ _ __O,p«f_lla ; 2010

~ 3 .
Chair, Biohazards Subcommittee: o ’/é"( ) th(f & a ( Date: -

'\
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Modification Form for Permit BIO-UWO-0017

Permit holder: Dale Laird

Additional Biohazards for approval:

Established cell lines:
B16-F0, B16-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 biology and biochemistry work currently performed with other cell lines
in our 1ab. They will be handled and disposed according to the current biosafety regulations.
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Cell Biology

ATCC® Number: CRL-6322™ Price: $331.00

Designations: B16-F0 Related Links P
Biosafety Level: 1 NCBI Entrez Search
Shipped: frozen Make a Deposit

Medium & Serum: See Propagation Frequently Asked tions
Growth Properties: adherent Material Transfer Agreement
Organism: Mus musculus (mouse) Technical Support
Morphology: Spindle shaped Related Cell Culture Products
Source: Organ: skin

Strain: C57BL/6]
Disease: melanoma

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

Applications: transfection host (Roche FUGENE® Transfection Reage
Nucleofection technology from Lonza)
Tumorigenic: Yes
Propagation: ATCC complete growth medium: The base medium for this cell line is

ATCC-formulated Dulbecco's Modified Eagle's Medium, Catalog No. 30-
2002. To make the complete growth medium, add the following
components to the base medium: fetal bovine serum to a final
concentration of 10%.
Atmosphere: air, 95%; carbon dioxide (CO2), 5%
Temperature: 37.0°C

Subculturing: Protocol:

1. Remove and discard culture medium.

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

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

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

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

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

6. Incubate cultures at 37°C.

Subcultivation Ratio: A subcultivation ratio of 1:4 to 1:10 is
recommended
Medium Renewal: Every 2 to 3 days

htto://www.atce.ore/A TCCAdvancedCatalogSearch/ProductDetails/tabid/452/Default.aspx... 4/16/2010
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Applications:
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CRL-6475™ Order this Item Price: $269.00

B16-F10

1

frozen

See Propagation
adherent

Mus musculus (mouse)

melanocyte

PHOT
Organ: skin

Strain: C57BL/6)

Disease: melanoma

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

transfection host (technology from amaxa)

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

Temperature: 37.0°C

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

Protocol:

1, Remove and discard culture medium.

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

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

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

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

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

6. Incubate cultures at 37°C.

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

Related Links P

NCBI Entrez Search

Cell Micrograph

Make a Deposit

Frequently Asked Questions
Material Transfer Agreement
Technical Support

Related Cell Culture Products
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Cell Line Designation: B16-F0
.TCC® Catalog No. CRL-6322™

Table of Contents:
s Cell Line Description
o Biosafety Level
s Use Restrictions
» Handling Procedure for Frozen Ceils
s Handling Procedure for Flask Cuitures
s Subcuituring Procedure
» Medium Renewal Procedure
s Complete Growth Medium
»  Cryoprotectant Medium
o Replacement Policy

Cell Line Description

Organism: Mus musculus {mouse)

Strain: C57BL/6J

Tissue: melanoma; skin

Tumarigenic: yes, in syngeneic mice

Growth properties: acherent

Morphoiogy: spindle shaped

Depositors: Naval Bicsciences Laboratory
Comments: Confirmed as a murine cell line by ATCC.
Tests for microbial contamination were negative.

ISCLAIMER: This cell line was deposited by the Navai

iosciences Lahoratory. Researchers should be aware
that one purpose of the NBL bank was to creduce and
distribute early passage cuitures 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 exampie,
may consist of mixtures of stromal and cancer cells in
which the former cell types predominate.

Biosafety Level: 1

Appropriate safety procedures should aiways be used with
this material. 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 of Heaith and Human Services, Centers for
Disease Contral and Prevention. Washington DC: U.S.
Government Printing Office; 1999. The entire text is available
ontine at www.cdc.goviod/ohsibiosfty/bmbld/bmbldtoc.htm.

Use Restrictions

These cells are distributed for research purposes only.
ATCC  recemmends 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 resulied in the unintentional spreading of cell lines
contaminated with inappropriate animal cells or microbes.
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Handling Procedure for Frozen Cells

To insure the highest level of viability, thaw the vial and
initiate the culture as scon as possible upon receipt. if upon
arrival, continued storage of the frozen culture is necassary.
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 glaves and clothing always be used and a full
face mask always be worn when handling frozen vials. it
is important o note that some vials leak when submersed in
liquid nitrogen and will slowly fill with fiquid nitrogen. Upon
thawing, the conversion of the liquid nitrogen back to 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 G-
ring and cap out of the water. Thawing should te rapid
{approximately 2 minutes}.

5 Remove the vial from the water bath as soon as the
contents are thawed, and decontaminate by dipoing in of
spraying with 70% ethanal. Alf of the operations from this
point on shoutd be carried out under strict asepfic
conditions.,

3. Transfer th: via centents tn a centrifuge tube zontaining
9.0 ml compiete cullure medium  and  spin at
approximatey 125 x g for § to 7 minutes. Discard
supematant.

4. Resuspend the cell pellet with the recommended
complete medium and dispense into a 25 cm® cuiture
flask. It is important to avoid excessive alkalinity of the
medium during recovery of the ceils. ff /s suggested
that, prior to the addition of the vial contents, the cufture
vessel containing the complefe growth medium be
piaced intc the incubator for af least 15 minules to alfow
the medium to reach its normal pH (7.0 to 7.6},

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

S_ﬂ

Handiing Procedure for Flask Cultures
The flask was seeded with cells, grown and completely filled
with medium at ATGC to prevent loss of-cells- during

shipping.

1. Upon receipt visually examine the culture for
macroscopic 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 celis are still attached to the bottom of the

800-838-6597 or 703-365-2700
Fax: 703-365-2750

E-Mail: tech@atcc.org

Or contact your local distributor.
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Lo uumber: 382354426

Designation: B16-FQ Description: Melanoma
Total Cells.mlL: 8.3 x 10(3)

Expected Viability: 85.1% 10 96.3%

Ampule Passage No.: Unknown

Population Doubling (PDL): N/A

Dilure Ampuie Content: {310 {T-23} or 153 4T-75)
Volumes Ampule: L mL

Date Frozen: 12:18°08

A T-25 setup at a ditution of 1:10, using culture medium as described
in the product information sheet, reaches approximately 60% 0 70%
confluence in 2 days.

Copyright ATCC. 1998; ATCC 1sa registered rademark of the
American Type Culrure Collecton 9-98

American Type Culture Collection
10801 University Boulevard

T e EaTaTal

Orderiny info: 800 638-6397 (USA and Canada)
703 365-2700 (elsewere) Fax: 70336352730
email: sales@iatce. org web e WWW L AIcC.arg
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7. If the cells are still attached, aseptically remove all but
5 tg 10 ml of the shipping medium. The shipping medium
can be saved for rause. Incubate the cells at 37°C in a
5% CO- in air atmosphere until they are ready lo be
subculturad.

3. If the cells arg not attached, aseptically remove the
entire contents of the flask and centrifuge at 125 x g for
5 to 10 minutes. Remove shipping medium and save.
Resuspend the peleted cells in 10 ml of this medium
and add to 25 cm? flask. incubate at 37°C in a 5% CCa
in air atmasphere 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 culture medium.

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

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

Note: To avoid clumping do not agitate the cells by
hitting or shaking the fllask while waiting for the cells to
detzch. Cells that are diffizuit to deterh may be placed at
37°C to facilitate dispersal.

4. Add 6.0 to 8.0 mil of compiete growth medium and
aspirate ceils by gently pipetting.

5. Add appropriate aliguots of the cell suspension to new

cuiture vessels.
Subcuiture ratio: 1.6 to 1:10

6. Incubate cultures at 37°C.

Mote: For more information on enzymatic dissociation and
subcuituring of cell lines consult Chapter 13 in Culture Of
Animal Cells: A Manual Of Basic Technique by R. lan
Freshney, Sth editicn, 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, Catalog MNo. 30-2002.
To make the complete growth medium. add the following
components to the base medium:

afetal bovine serum to a final concentration of 10%

This medium is formulated for use with a 5% CO: in air
atmosphare. (Standard DMEM formulations contain 3.7 g/l

American Type Culture Collection
P.O. Box 1249

Manassas, VA 20108 USA
www.atce.org
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sodium bicarbonate and a 10% CO»in air atmosphere is then
recommended).

ATCC tested fetal bovine serum is ava!!abfe as ATCC®
Catalog No. 30-2020 {500ml} and ATCC® Catalog MNo. 30-

2021 (100mi),

Cryoprotectant Medium

Complete culture medium described above supplemented
with 5% gx/v) DMSQ. Cell culture tested DMSO is available
as ATCC? Catalog No. 4-X.

Additionai Information

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

The viability of ATCC products is warranted for 30 days from
the date of shipment. If you feel there is a problem with this
product, contact Technical Services by phone at 800-638-
B597 or 703-365-2700 or by e-mail at tech@atcc.org. Or you
may contact your local distributer.

Disclaimers
This product is intended for laboratory research purposes
only. ltis not intended for use in humans.

While ATCC uses reasonable efforts to include accurate and
up-to-date information on this product sheet, ATCC makes
no warranties or representations as 1o its accuracy. Citations
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800-838-6597 or 703-365-2700
Fax: 703-365-2750
E-Mail: tech@atcc.org
Or contact your local distributor.
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aumber: 58078043

Desiznation: B16-F1) Description: Melaroma
Toral Cells.mL: 7.3 x 1O(3)

Expected Viability: 66.77% 10 75.9%

Ampule Passage No.: Unknown

Population Doubling iPDL): N'A

Dilute Ampule Content: 1O (T-23ror 1213 (T-73)
Volume/Ampule: | mL

Darte Frozen: 10.01°08

A T-25 serup at a ditunion of 1:10, using culture medium as described
in the product information sheet. reaches approximately 60% w 70%
confluence in 2 days.

Copynight ATCC, 1993; ATCC 15 1 registerad trademark ot the
American Type Cultures Collection 9-98

American Type Culture Collection
10801 University Boulevard
Yimaseas VA O 10200

Ordering info: 800 633-6397 /USA and Canada)
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In Vitro Selection of Murine B16 Melanoma Variants with Enhanced

Tissue-invasive Properties

G. Poste,” 2 J. Doll,} I. R, Hart,® and I. J. Fidter®

Department of Exparimantal Pathology, Roswell Park Memorial Institute, Buffalo, New York 14263 [G. P, J. D.]. and Cancer Biology Program, National Cancar
institute, Fredarick Cancer Research Center, Frederick, Maryland 21701 [I. R. H, 1. J. F.]

ABSTRACT

New assay methods have been devised to quantitate tumor
cell invasion of tissues ot differing histological complexity main-
tained as organ cultures in vitro (chorioallantoic membrane of
chicken, mouse urinary bladder, and canine blood vassel). In
addition to quantitating tumor cell invasion, these methods aiso
allow recovery of invasive cells for comparison with noninvasive
cells. These methods have been used to select variant sublines
from murine B16-F1 and 816-F10 melanoma lines that display
significantly greater tissue-invasive abilities than the parent
lines. B16 variant sublines selected 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 ine selected for increased invasiveness through the
chorioallanteic membrane do not show significant aiterations
in metastatic behavior. We conciude that invasive variants can
be isolated from the parent B16 tumor by several in vitro
methods and that the tevel 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 blood vessels by malignant cells
provides a major pathway for the dissemination of neoplastic
cells 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 vessels
and escape into the extravascular tissue(s) where they 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 nec-
plasms are not homogeneous entities of cells with uniform
properties but instead contain subpopulations of tumor calls
with widely differing metastatic abilities (for reviews, see Refs.
7. 8, and 27). This phenotypic heterogeneity dictates that
examination of heterogeneous unselected tumor cell popula-
tions may ofter little insight into the cellular properties respon-
sible for invasion and/or metastasis if only very few cells within

' Reciplant of USPHS Research Grant CA 18260 and NIM Core Support Grant
17809 to Roswall Park Mamorial Institute Cancer Cell Cantar.

? Ta whom requests for reprints should be addressed.

* Reclpiant of National Cancer Institute Contract NO1-CO-7538¢ with Litton
Bionetics Inc.

Received November 1, 1379: accepted February 7, 1980,
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the population express these behavioral traits, A more produc-
tive approach to the experimental analysis of the cellular prop-
ertios 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 cell 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 potentia!
for lung colonization) and B16-F10 (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 C57BL/6 mouse fetuses as described eisewhere (29).
Homogeneous peritoneal macrophage cultures were obtained
from CS7BL/6 mice inoculated i.p. with sodium thioglycollate
{Baltimore Biological Laborsiories, Cockeysville, Md.) as de-
scribed previously (29). All 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 Island Biological Co., Grand Island, N. Y.
Cell cultures were incubated at 37° in a humidified atmosphere
containing $% COQ;in air. All culturas were free of Mycoplasma
species and pathogenic murine viruses (12), and they remained
so throughout the experiments. In certain experiments, cell
cultures (except macrophages) were labeled with ['#%1}idUrd as
detailed in Ref. 5. Briefly, actively growing nonconfiuent mono-
layer cell cultures were incubated for 24 hr in CMEM containing
[***1Jidurd (0.2 uCi/ml; specific activity, 200 aCi/mmol; New
England Nuclear, Boston, Mass.). This method labels more
than 95% of the cells and does not alter their metastatic
bahavior in vivo {5).

Assay of Tumor Cell Invasion in CAM and Selection ot
invasive Call Variants. Mewly fertilized eggs were incubated
at 38° in a humidified atmosphere (relative humidity, approxi-
mately 75%j in an egg incubator {(Favorite Incubator; Leahy
Mfg. Co., Higginsville, Mo.) until Day 8 after fertilization, when
the CAM was dropped using the fatse air sac method as
described asisewhere {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

‘Tha abbreviations used are: CMEM, Eagle's minimal essenital medium
supplemented with 10% fetat bovine serum, sodium pyruvate. nonessentlal amino
acids, L-glutamine, and 2-fold concentrated vitamin solution; {'**1]idUrd,
['**Ifododaoxyuridine; CAM, chorioallantoic membrane; o.d., culside diamater;
i.d., internal diamater; MEM, Eagle's CMEM {see above) without serum; HBSS,
Hanks' balanced salt 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 cells
will be described by the prefix CP (CAM-passage) followed by
the number of times the cells had bean 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 if penetration
of radiolabeled tumor cells was affected by such chemotactic
stimuli. Bacterial culture filtrates containing leukotactic factors
were produced from cultures of Escherichia coli (WHO 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 Crr et al. (25)
to generate material containing factors from the third and fitth
components of complement which are chemotactic for some
tumor cells {(25). All of the above malerials were added to MEM
at a final concentration of 75 ul/ml. In other experiments, the
bottom chamber was filled with celi-free culture supernatant
fluid harvested from the same tumor celfl poputation added to
the upper chamber.

Assay of Tumor Cell invasion in Mouse Urinary Bladder
and Selection of Invasive Cell Varlants. Adult male 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. J.) attached to a tuberculin syringe, and 0.3 to
0.4 ml 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 flow carried suspended tumor cells to the blad-
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 bladder distal to the
entrance of the ureters and tied tightly (Fig. 4). The biadder
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/ml; 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
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Fig. 3. Retrograde filling of murine urinary bladder with tumor cells via the
vas deferens. The bladder has been emptied mechanically, and the ductus
deferans is cannulated by a 27-gauge needle,

Fig. 4. Tumor cell suspension (0.3 to 0.4 ml) has been injected into the ductus
deferens, and tha urinary bladdar is filled by retrograde flow. Hemostat occludes
the penile urathra and %gature is 2-0 catgul.

mixing 20 ml 2 x MEM, 5 ml fetal calf serum, 5 ml tryptose
phosphate broth {(all reagents trom Grand Island Biological
Co.), and 20 ml 1.25% agar (Difco Laboratories, Detroit, 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 level (see below).
Individual bladders were removed from the agar at daily intes-
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 rested was then pipetted
up and added to 1 mi CMEM in a single well of a Costar 16-mm
mulliwell 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 a 15-cm
length of ultrzhigh-molecular-weight polyathylene tube. The
vein is fitted onto this tube before being placed into the cham-
ber. Segments of dog femaral vein were perfused in situ with
ice-cold 0.9% NaCl solution before removal from the animal.
Collateral vessels were tied off or occluded by a diathermy
needle bafora removing the main portion of vein. Veins were
fitted onto the tube by inserting the tube into the lumen 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 excess vein was trimmed with a scaipel. The tube
and vessel were 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., Midland,
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% CQO; in air to ensure
correct gaseous exchange. Tumor cells (1 X 10%) 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-ldUrd-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, nonradiolabeled cells were introduced, and invasive
cells harvested from the internal circuit were reinjected into
chambars containing fresh vessels. The invasive cell popula-
tions recovered by serial passage through veins will be referred
to by the prefix BV (blood vessel) 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 Weast Seneca Laboratories, Roswell
Park Memorial institute.

Metastasis Formation. The ability of cells to form experi-
mental metastases after i.v. injection was measured by injecting
5% 10% to 5 x 10° viable cells as a single-cell suspension in
0.2 mi HBSS into the tail vein of unanesthetized adult C57BL/
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: {a) C57BL /8 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 6 weeks later;
or {c) C57BL/6 mice were given i.m. injections of 2.5 x 10°
viable cells in 0.5 ml 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. n other animals, the “primary” tumor was not
amputated, and metastasis formation was measured 6 weeks
after initial tumor cell injection, In all of the protocols, mice
were matched for age, weight, and sex.
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RESULTS

in Vitro Selectlon of B16 Melanoma Cell Variants with
Increased Ability 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 B16-F3
cells by serial passage of cells that successfully penetrate the
CAM are shown in Tabie 1. The results indicate that the
propartion of cells in the parent cell population that penetrate
through the CAM to reach the lower chamber (Fig. 2) is very
low. Serial passage of the invasive cell fractions recovered
from the lowar chamber produced a significant increase in the
proportion of cells penetrating the CAM. Maximum efficiency
of invasion was achieved after 10 passages through the CAM
{Table ).

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 contained significantly fewer invasive celts
than did the starting inoculum (Table 1). With increasing CAM
passage, however, the proportion of invasive cells recovered
in the nonpenetrating fraction increased. After 10 passages,
the efficiency of invasion by the reinoculated nonpenetrating
fraction was similar to that of the original inoculum, suggesting
that the ceil population was now composed almost exclusively
of invasive cells. Thus, in early passages, invasion was &
nonrandom process which selects for invasive cell subpopula-
tions, With subsequent passaging, the proportion of invasive
celis in the population was enriched; by 10 passages, invasion
had become a random process and the population consisted
of cells with invasive properties.

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

Table 1
Invasiveness of B16-F! mouse melanoma cells during serial passagée in chick
CAM in vitro

Allguots of 1 % 10° viable B16-F1 melanoma cells In CMEM were added to
the ectodermal suriaca of portions of CAM in invaslon chambers. Cells penetrat-
Ing the CAM wera recovared from the bottom chamber of the Invasion apparatus
7 days later and reinoculated onto frash CAM preparations. This was repeated
up 1o 14 times. At sach passage level, {'*ilidurd{abeled cells (penstration
assay) and nonradiolabeled cells (sefial passaging) derived from a common
parent culture were used,

% of ""nonpensetrating’ ceil

Passage % of lnoculated cells ‘oene- fraction penetrating new
no. trating the CAM CAM
1 2.4+ 0.6° Not detectable
2 4111 1.3 04
4 116+ 23 3.9+ 08
6 17.4 £ 3.7 13.7 £ 2.9
8 23.7 £ 4.4 18.4 £ 2.7
10 31.6 +49 27643
14 30.8 + 4.2 33.4 + 4.6

4 Cell-associated [ “kdUrd radioactivity recovered in the bottom chamber as
a parcentage of total radloactivity in the originai cell inocculum. Inccula contained
bengaen 3.5and 6 X 10° cpm/10° cells.

Nonradiolabaied calls (1 x 10%) were added to CAM invaslon chambers
and incubated for 7 days at 37° after which "'nonpenetrating’’ cails which falled
to reach the bottom chamber were recovered from the culture medium in the
upper chamber and from the CAM (see "'Materials and Methods”). These were
cuitured in vitro ‘o generate sufficient numbers of cells, labeled with ['**INdUrd.
and reinoculated onto frash CAM to assay cell penetration as described In
Fooinole a.

“ Mean + S.E. derived from measurements on 8 replicate chambers at each
passage.

CANCER RESEARCH VOL. 40



G. Poste et al.

Invasion of Different Tissues by Variants Selected in CAM,
Bladder, and Velin. Selection of ceiis for invasiveness in one
tissue 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 celis in
their ability to invade bladder or vein (Table 4). In contrast,
bladder- and vein-passaged variants were highly invasive in
the CAM, urinary bladder, and vein preparations (Table 4).

Formation of Spontaneous and Experimental 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 after s.c. injection into
the external ear revealed that their metastatic activity did not
differ significantly from parental B16-F1 cells (Table §). In
contrast, cells from invasive variants selected by passaging in
bladder organ culture (BP series) or perfused vein (BV serias)
produced significantly more puimonary metastases than did
parent B16-F1 cells following both i.v. {experimental metas-
tasis) and s.c. (spontaneous metastasis) injection (Table 5).
indeed, the metastatic actlivity 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 melanoma cells during serial passage in

segments of dog famorsl vein maintained in a parfusion apparatus in vilrg

Segments of dog femoral vein in a perfusion culture apparatus were injected
with 1 % 10° 816-F1 cells and maintained for 2 weeks at 37°. Cells that
panstrated the blood vessel wall wera recovered from the inner perfusion clrcuit
{sec 'Materials and Methods '} and reinjected onto fresh vein preparations. This
process was repeated up to 10 times. Replicate papulations of [ *(dUrd-labeled
cells {penatration assay) and nonlabeled cells {serial passaging) from the same
parent culture were used at each passage.

% of ineculated cells panetrat-

% of “nonpenetrating’’ cell

Passage no. ing vessat wall® fraction penetrating new vessal
1 1.6 £ 04° ]
2 19.3 + 4.2 11329
3 324+ 49 20.1 £ 36
4 369 + 5.6 30.7 £ 4.8
] 358 £ 3.7 313 & 4.2
[+ 316 + 4.4 32.7 £ 50

9 Call-associated ['#IlidUrd radicactivity recoverad in the inner perfusion
circgit as a perceniage of the total radioactivity in the eriginal cell inoculum.
Colls were Injected Into the outer chamber as in Fooincta a, and the
chambaer was incubated tor 4 days at 37°. Cells in the outer chamber which failed
to attach to the vessel were aspirated, cuilivated /n vitro for a short period 10
provide sufficient calls, fabeled with ['2*I]ldUrd, and reinjected onto fresh vessals,
and their penetration was assayed as in Footnote b.
© Mean t S.E. derived from measurements on 2 chambers at each passage.

Tabla 4
Invasiveness of B 16 melanoma cell variants in different lissues in vitro

% of cell |:}e|"|etra!icm]J

cal® CAM Bladder Vein
Parent 816-F1 2.3+ 05° 1.3 %04 1.6 £ 0.4
B16-F1-CP10 208 4.3 19+086 23£05
B16-F1-BP8 38.2 £ 51 307 £ 4.3 24.7 £ 3.9
B16-F1-CP10, BP4 309 + 4.0 226t 4.6 14.3 £ 3.1
B16-F1-BVS 47.2 £ 6.8 26.5 £ 4.1 33.2 £ 4.5

9 The sutix designations for B16-F1 cells are: CP10, 10 passages in CAM;
BPB, 8 pagsages in bladder organ cultures; CP10, BP4, 10 passages in CAM
followed by 4 passagas in bladder organ cultures; BV6, 6 passages through vaein
pragaraﬂons.

Praparations of the indicated call types labeled with ['?*I]ldUrd ware assayad
for their ability to penetrate CAM, mouse bladder organ cullures, and perfused
dog temoral vein as described in Tables 1. 2, and 3, respectively.

® Mean t S.E. derived from measurements on 4 replicate assay preparations
tor CAM and bladdar 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 parentai B16-
F10 ceils in producing spontaneous metastases. However,
uniike the BP variants passaged in bladder organ culturs, the
8L6 variant is lass efficient than the parent B16-F10 line in
proeducing experimental matastases after i.v. injection (Tabie
6).

DISCUSSION

A variety of in vitro systems have been used to study invasion
of normal tissues by malignant tumor cells. Attempts to study
invasion by allowing normal and tumor celi populations to
interact in monolayer culture {1-3, 13, 15) are probably over-
simplified since tumor celis are not required to invade an
organized tissue matrix. Invasion of tumor cells intc aggregates
of normai cells (10, 16) suffers from similar disedvantages. In
addition, doubts must be expressed about the functional sig-
nificance of tumor cell infiltration into aggregates in view of

Table 5
Melastasis formation by cell variants selected from B16-F1 melanoma cells

Matastasis formation

Median no. of purl:rno-

Cel® Spontansous’ nary colonies
B16-F1 2/20 (10)° B (2-27)"
Bi&-F10 12720 (600 111 {23~196}
816F1-CP10 2/19 (11} 7{0-31)
816-F1.8P8 14/20 (70} 92 {18-210)
B16-F1-GP10, BP4 10/19 (53) 47 (12-128}
B16-F1-BV4 13/18 (72 104 {31-224)
B16-F1-BV8 17/20 (85) 123{27-185)

% The sufiix designations for B16-F1 cells are as in Table 4, Footnate &.
Number of animals with lung mataatases and lotal numbaer of animals given
injections. CS7BL/6 mica ware given injections of 5 % 10* viable cells in the
external ear {s.c.), the injected ear was amputated 10 days later, and metaslasis
farmation was assayed 4 weeks after amputation.
¢ C57BL/6 mice given i. v. injections of 5 X 10* cells, and metastasls
formation was assayed 18 days later. Results derived from measuremsents on 10
animals/group.
Numbers in pareniheses, percentage.
? Numbers in parenthesas, rangs.

Table &

Metastasis formation by an invasiva cell variant (BLE) derived from B16-F10
malanoma cells

Route af in-
jection Cell Experiment 1 Experiment 2
No. of mice bearing lung tumor nodules

s.c.? (external ear) B16-F10 3/9 (33}: 1/12(t 7)"

BIG-BL6  6/8(75) 7/10(70)"

i.m. tfootpad) BIGFI0  2/7 (29)™° 1/9 (221>

Bl&-BLE  7/9(78)"° 4/5 (80Y™°

Maedian no. of lupg colonies

1% BI6-F10 441 (170-;-509)“-’ 231 {66-481)"¢
816-BLE6 148 (43-274)™ B3 (16-258)"¢

 Mice wera given injections of 5 X 10" viable cslls in the external sar s.c.
and autopsied 4 weaks after injection.
. Numbars in parenthesas, percentage.
Mice given injections of 2.5 x 10* viable cells in the foolpad; primary lasion
am%ulated after 4 weeks and mice killad 4 weeks later.
. Autopsied 6 weeks after injaction without amputation.
Number of lung nodulas formed 3 weeks after i.v. injaction of 5 x 10% cells
madian. Numbers in parentheses, ranga.
Experiment 1, 8 animals/group.
? Expariment 2, 15 animals /group.
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or i.m., where invasiveness is a prereqguisite for metastasis, it
is able to exploit its advantage over the F10 cells and matas-
tasize more effectively.

The importance of the selection procedure in determining
the invasive phenotype is also illustrated by the present resuits
in the properties of CAM-passaged cells. These variants do not
difter from parental 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 B168-F1 parent cells
in their metastatic behavior in vivo. Comparison of CAM-se-
lected varlants, in which invasiveness and metastatic ability are
functionally dissociated, with variant sublines selected in blad-
der and vein in which these traits are coupled could provide
insight into the contribution of specific cellular alterations to
these particular behavior properties.

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

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

Date of Last Modification (if applicable):
BioSafety Officer(s): _q ()(Z’\/I/\LU/J Dp i \_g/f )(1_ -

Chair, Biohazards Subcommittee: é/-'( 7 /6 (QM

Wednesday, December 09, 2009 Page 2 0f 2



The CRL-2770 and CRL2771 are mouse melanoma cell lines. We are
interested in investigating the role of pannexins and connexins as
tumor 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 a

certain cases, an MTA specified by the depositing institution.

Customers in Europe, Australia, Canada, China, Hong Keng,
R.0O.C. must contact a local distributer for pricing information and to place

Cell Biology

ATCC® Number:
Designations:

Depositors:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organisnu

Morphology:

Source:

Permits/Forms:

Isolation:
Applications:
Tumorigenic:
Age:

Comments:

Propagation:

CRL-2771" [ «
L10BIOBR-MAPKK

L Arbiser

2 [Cells containing SV40 viral DNA sequences ]
frozen

See Propagation

o
adherent
Mus muscults (mouse)
melanocyte
b
S99
Cell Type: melanocyle;
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 respensible for obtaining the
permits, Please ¢lick here for information regarding the specific
requirements for shipment to your location.
Isolation date: January 1, 2002

tumor medel
Yes
newborn

The L10BIOBR-MAPKK cell line (ATCC CRL-2771) was derived by infecting
the immortalized murine melanocyte cell line, L10BIOBR, with pBABE
which encodes a constitutively active MAPKK, The vector contains the
Sv40 viral DNA sequﬁE‘e"z?“arfd‘thé‘I’S’O’%‘EFﬁytin resistance gene. The cells
were selected in medium containing purcmycin.The introduction af the
MAPKK gene into melanocytes leads to tumorigenasis in nude mice,
activation of the angicgenic switch and increased production of the
proangiogenic factor, vascular endothelial growth factor (VEGF}, and
matrix metalloproteinases (MMPs). Activation of MAP kinase signaling may
be an impertant pathway involved in melanoma transformation. [nhibition
of MAP kinase signaling may be useful in the prevention and treatment of
melanoma. The L1IOBIOBR-MAPKK ce!l line and the cerresponding negative
contral, LLOBIOBR-GFP (CRL-2770), are a model for melanoma
tumorigenesis and signal transduction [PLbMed: 12514183].

ATCC complete growth mediun: Ham’s F10 medium supplemented
with 50 ng/ml TPA {Sigma Catalegue Mo. P-8139) and 7% horse serum
Atmosphere: air, 95%; carben dioxide (C02), 5%

Temperature: 37.0°C

Price:

sked to read and accept the terms and conditions of ATCC's Material Transfer Aqreement or, in

India, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan,
an order for ATCC cultures and products.

Print_this Page

$338.00

Related Links b

NCBI Entrez Search

Cell Micragraph

Make a Deposit
Frequently Asked Questions
Material Transfer Agreement
Technical Support

Related Cell Culture Products
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Subculturing: Protocol:

1. Remove and discard culture medium.

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

inhibitor,

3. Add 2.0 to 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 avoid 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 to facilitate dispersal.

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

genlly pipelting.

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

vessels,

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

recommended.
6. Incubate cullures 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 recommended

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 ling:ATCC CRL-2770

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

12514183

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 th
representations as to its accuracy. Citations from scientific literature and patents are pro

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 disco
cultures for nonprofit institutions in the United States. Cultures that are ordered as

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

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

Home | Sile Map | FAQ | Privacy Policy | Caregrs | Contact Us

© 2008 ATCC. Al Rights Reserved.
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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 Keng, India, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Talwan,
R.O.C. must contact a local distributor for pricing informaticn and te place an order for ATCC cultures and products.

Cell Biology

ATCC® Number:
Designations:

Depositors:
iosaf ev
Shipped:

Medium & Serum:

Growth Properties:

Organism:

Morphology:

Source:
Cellular Products:

Permits/Forms:

Applications:

Comments:

Propagation:

CRL-1458"™
L6

D Schubert
1
frozen
See Propagation
adherent

Raltus norvegicus (rat)

myoblast
Y

IS

Tissue: skeletal muscle

Cell Type: myoblast myoblast;

myosin

In addition to the MTA mentioned above, other ATCC and/or regulatory
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.

transfection hest (Nugleofection technolegy from Lonza

Roche FUGENE® Transfection Reagents

)
The L6 myoogenic line was isolated originally by Yaffe from primary cultures
of rat thigh muscle maintained for the first hwo pascages in the presence
of methy! cholanthrene. [22581]
16 cells fuse in culture to form multinucieated myolubes and slriated
fibers. The extent of cell fusion declines wilh passage and the cells should
be frozen at low passage and periodically recloned with selection for fusion
competent cells.
Tested and found negative for ectromelia virus {mousepex),
ATCC complete growth medivm; The base medium for this cell line is
ATCC-Tormulated Dulbecco's Modified Eagle's Medium, Catalog Moo 30+
2002. To make the complete growth mediom, add the following
components to the base medium: fetal bovine serum o 2 final
concentration of 10%.
Atmosphere: air, 95%; carbon dioxide (CO2), 5%
Temperature: 37.0°C
Growth Conditions: The mysblastic compenent of this line will be
depleted rapidly if the cells are allowed to become confluent.

Price:

Print_this Page

$264.00

Related Links b

NCBI Entrez Search

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

Related Cell Culture Producls

hitp:/Avww.atee.org/ATCCAdvancedCatalogSearch/ProductDetai Is/tabid/452/Defanltasp... 14/12/2009
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subculturing: Protocel: Subcuiture before the ceils become confluent to retard the loss
of differentiating ability that is observed as the cells are passaged.

1. Remove and discard culture medium.

2. 8riefly rinse the cell Jayer with 0.25% {w/v) Trypsin- 0.53 mi
EDTA soluticn to remove all traces of serum that conlains trypsin
inhibitor,

3. Add 2.0 to 3.0 m) of Trypsin-EDTA solution to flask and obseive
cells under an inverted microscope unti) cell layer is dispersed
{usually within 5 1o 15 minutes).

Mote: To avoid clumping do not agitate the cells by hilting or
shaking the flask while waiting for the cells to detach, Celis that are
difficult to detach may be placed at 37°C to faclitate dispersal.

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

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

&. Incobate cultures al 37°C.

subcultivation Ratio: A subcultivation ratio of 1:20 1o 1:40 is
recornmended
Medium Renewal: 2 to 3 times per week

pPreservation: Freeze medjum: Complete growth medium supplemented with 5% (v/v)
DMSO
Storage temperature: liguid nitregen vapor phase

Related Products: Recornmended medium {without the addilional supplements or serum
cescribed under ATCC Medium):ATCC 30-2002
recommended serum:ATCC 30-2020

References: 1064: Mandel JL, Pearson ML. Insulin stimulates myogenesis in a rat
myoblast line, Nature 251: 618-620, 1974. PubMed: 4421831
22255: Richler C, Yaffe D. The In vitre cultivation and differentiation
capacities of myogenic cell lines. Dev. Biol. 23: 1-22, 1970, PubMed:

5481965
22581: Yaffe [, Retention of differentiation potentialities during prolonged
cultivation of myogenic cells. Proc, Natl Acad. Sci. USA 61: 477-483,
1968, PubMed:
33164: Osawa H, et al. Identification and characterization of basal and
cyclic AMP response elements in the promoter of the rat hexokinase 11
gene. ). Bicl. Chem, 271: 17296-17303, 1996. PubMed: 8663388
33165: Osawa B, et al. Analysis of the signaling pathway invelved in the
requlation of hexokinase I gene transcription by insulin, J. Biol. Chem,
271: 16690-16694, 1996, PubMed: 8663315

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 vses 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 informaticnal 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

Home | Site Map | FAG | Privacy Policy | Careers | Contact Us Site Search
© 2009 ATCC. Al Rights Resarved
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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 o, 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,
2.0.C. must contact a local_distributor for pricing inforrnation 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:

cRL-2770™ | Order this Rtem |
L10BIOBR-GFP

JL Arbiser

1

frozen

See Propagation
adheremt "

Mus muscuiys (mouse)

melanocyte

hY

£
o
Cell Type: melanoccyle;
Strain: 810.8R
In addition to the MTA mentiened above, other ATCC and/or_requlatory
permits may be required for the transfer of 1his ATCC rpaterial, Anyone
purchasing ATCC material is vibimately responsibie for obtaining the
permits, Please click _here for information regarding  the  specilic
requirements for shipment to your location.
Isolation date: January 1, 2002

No
newborn

The L10BIOBR-GFP cell line was derived as a negalive control for CRL-
2771, The immortalized murine melanceyte c2l ling LLOBIOBR was
transduced with pDIVA-GFP and subjected to puromycin selectien.
Together, L1DBICBR-GFP {CRL-2770) and LI0BIOBR-MAPKK (ATCC @ CRL
27713 are valuable cell models for oncogenic transformation and signal
transduction studies for melanema {PubMed: 12514183]. Please note,
although the L10BIOBR-GF? cell ing harbors ine alp gene, a3 verified by
PCR anaiysis, the cell line does not exprass sufficient GFP protein for
detection of GFP fivorescence by Tlow <ylomelry of fluorescence
microscopy.

ATCC complete growth medium: Ham's F1D medium supplemented
with 50 ng/mi TRPA [Sigma Catalogue No. P-8139) and 79 horse serum
Atmosphere: air, 95%; carbon dieaide (CO2), 5%

Temperature: 37.0°C

Price:

Print this Page

$338,00

Related Links »

NCBI Entrez Search

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

Related Cell Culture Products
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Subculturing:

Preseryation:

Doubling Time:

Related Products:

References:

Protocol:

1. Remove and discard cullure medium,

2. Briefly rinse the cell Jayer with 0.25% {w/v) Trypsin - 0.53 mM
£DTA sclution to remave all traces of serum that contains trypsin
inhibiter,

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

Nete: To aveid clumping do nol agitete the cells by hitling or
shalking the flask while waiting for the cells to detach. Cells that are
difficult to detach may be placed at 37°C to facilitate dispersal.

4, Add 6.0 to B.0 m) of completa growth medium and aspirate cells by
gently pipetting.

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

An inoculum of 5 X 10(3) to 7 X 18{3) viable cells/sq. cm. is
recemmended,

6. Incubate cuitures at 37°C.

Interval: Subculture when cells reach e cencentraiion of 2 X 10(4)
cells/sq. cm.

Subcultivation Ratio: A subcultivation ratie of 1:3 1o 1:4 s
recommended

Medium Renewal: Two to three limes weekly

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

Storage temperature; liquid nitrogen vapor phase

29 hours

recommended serum:ATCC 30-2040

derived from same cell line:ATCC CRL-2771

Cell culture tested DMSOIATCC 4:-X

Erythrosin B vital stain solution:ATCC 30-2404

Trypan Blue vital stain solution:ATCC 30-2902

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

12514183

Notices and Disclaimers

ATCC products are intended for laboratory resear

While ATCC uses reasonable efforts to inciude accurate and up-to-d
representations as to its accuracy. Citations from scientific literature and patents are

not warrant that such information has been confirmed o be accurate.

¢h purposes only, unless noted otherwise. They are not intended for use in humans.

ate information on this site, ATCC makes no warranties or
provided for informational purposes only. ATCC does

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 St

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 | EAQ | Privacy Pelicy | Careers | Contact Us

© 2009 ATCC. Al Rights Reservad.

ates. Cultures that are ordered as test tubes or flasks will carry an addi

Site Search
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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,

R.0O.C. must contact a | tor for pricing information and te place an erder for ATCC cultures and products.

Cell Biology

ATCC® Number:
Designations:

Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:

Permits/Forms:

Applications:

Comments:

Propagation:

hitp:/fwww.atee.org/ ATCCAdy

al distri

cRL-1772 [ Order this ltem
c2Ci2
1
frozen
See Propagation
adherent
Mus muscuius (Imouse)
myohlast
L
Pal:oll
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 15 ultimately respensible for obtaining the
permits.  Piease click here for information regarding the specific
requirements for shipment Lo your location.

transfection host (Nucleofection hnology from Lonza

Roche FUGENE® Transfection Reagents)

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

The C2Ci2 cell line differentiates rapidly, forming contractile myctubes
and producing characteristic muscle preteins. [22953]

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

Tested and found negative for ectrornelia virus (mousepox).

ATCC complete growth medium: The base mediurn for this cell Iine is
ATCC-formulated Dulbecco’'s Modified Eagle's Madium, Catalog No. 30-
2002, To make the complete growth medium, add the following
components to the base medium: fatal povine serum to a3 final
rencentration of 10%.

Temperature: 37,0°C

Price:

New Zealand, Singapore, and Taiwan,

Print_this Page

$256.00

Related Links ¥
NCBI Entrez Search

Cell Micrograph
Make a Deposit
Frequently Asked Questions

Material Transfer Agregment
Technical Support
Related Cell Culture Products

ancedCatalogSearch/ProductDetails/tabid/452/Detaultasp... 14/12/2009
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Subculturing:

Preservation:

Related Products:

References:

Protocol:  IMPORTANT - DO MOT 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 medium.

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

3. Add 2.0 to 3.0 m! of Trypsin-EDTA solution to flask and cbserve
cells under an inverted microscope until cell layer is disgersed
(usuaily within 5 to 15 minutes).

Note: To avoid 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 rmedium and aspirate cells by
gently pipelling.

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

Inoculate at a cell concentration between 1.5 X 10 exp5 and 1.0 X
10 expb viable cells/75 cmz2.
6. Incubate cultures at 37°C.

Medium Renewal: Every two to three days

Freeze madium: 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

recommended serum:ATCC 30-2020

22903: Yalfe D, Saxel 0. Serial passaging and differentiation of myogenic
cells isolated from dystrophic mouse muscle. Nature 270: 725-727, 1977,
PubMed: 563524

22053; Blau HM, et al. Plasticity of the differentiated state, Science 230:
758-766, 1985. PubMed: 2414846

23427: Katagiri T, et al. Bone morphogenetic protein-2 converts the
differentiation pathway of C2C12 myeblasts into the osteoblast lineage
[published erratum appears in J Cell Biol 1995 Feb;128({4):following 713].
3. Cell Biol. 127: 1755-1766, 1994, PubMed: 7798324

28236: Chow YH, et al, Improvement of hepatitis 8 virus DNA vaccines by
plasmids coexpressing hepatitis B surface anligen and interfeukin-2. ).
Virol, 71: 169-178, 1997. PubMed: 8985336

32828: Kessler PD, et al, Gene delivery to skeletal muscle resulls in
custanined expression and systemic delivery of a therapeutic protein. Proc,
Natl. Acad. Sci. USA 93: 14082-14087, 1996, PubMed: 8943064

33069: Hsu DK, et al. Identification of & murine TEF-1-related gene
expressed after mitogenic stimulation of quiescent fibroblasts and during
myegenic differentiation.  J. Biol, Chem. 271: 13786-13795, 1996.

pubMed: 8662936

Notices and Disclaimers

ATCC products are intended for laboratory research purposes on

While ATCC uses reasonabl

Return to Top

ly, unless noted otherwise. They are not intended for use in humans.

o 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

fee. Fees for permits, shipping, and handling may apply.
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HuSH shRNA Plasmid, pGFP-V-RE

pGFP-V-RS shRNA Cloning Plasmid
Catalog # TR30007

Product Description:

o Plasmid vector for cloning ShRNA
expression casselles

o Designed for long term gene silencing
studies

o Kanamycin {25ug/ml) and Puromyein
resistance markers for easy selection
of transformed or transfected cells

» UG polymerase 1l promoler for shRNA
expression

s MMLV LTR seqguences for packaging
into retroviral particles

o EcoR!and Hindli sites convenient for
shuttling existing HuSH casseltes

Quality Control Assays

DNA Quantitation: The concentration of the
purified plasmicd was determined at ODqgo by 8
UV speclromeler.

DNA Sequence Analysis: The final purified
plasmid was sequenced 1o confinm its jdentily.

Funclional Analysis:

1. Cloning: the pGFP-V-RS plasmid was
digested with Bamll and Hindll and the

ORIGENE

TECHNOLOGIES, INC

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 productis guaranteed for
the correct sequences and listed functions.

Related Products: Specific HUSH
constructs are available at OriGene
covering the full human, mouse and rat
genomes,

Cloning Vector pGFP-V-RS

digested fragment isolaled. Multiple shRNA . P(’EP'V'RS

expression casselles were cloned into this 3 (R
plasmid, v

5 Inhibition of target gene: ShRNA conslructs X &
cloned into pGFP-V-RS were verified for Wy M‘;’/‘"
inhibition of targel genes. “@ﬂm@

3. Slable cell lines: pGF P-RS was verified to I aipiai 40 :
generate stable cell lings using direcl o —— i .
transfaction.

| Terms of Use l
] By opening the use e produst, he pufshasss agress nol o distiibute, resell, modify for resale or use o ‘

=

U manufacturs commercial products without prioy written apnroval [rom OnGene Technologies, Inc 1
l conditions. pleass relurn proguct 1o OriGene for a ull refund.

| not agree with (hese
i

you do



Re Biohazard Modiheation Form Laird lab

Subject: Re: Biohazard Modification Form: Laird lab
Erom: 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 them. Dale

Dale W. Laird, Ph.D.

fProfessor

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, NEA-5C1

Tel: (519) 661-2111 x86827

Fax; (519) 850-2562
Dale.Laird@schulich.uwo.ca

www.uwo. calanatomy/laird/index. htm

>>> Jennifer Stanley <jstanle2Z@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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Product Description

sefore submitting an order vou wili be asked to read and eccept the terms and conditions of ATCC's Makerial Transfer Aqreement o1, in

cortain cases, an MTA specified by the depositing institution.
Custorners in Curepe, Australia, Canada, China, Hong Kong, India, Japan, Korea, Macaw, Maxico,

New Zealznd, Singapore, and Taiwan,

f.0.C. raust cantact a Jocal distributer for pricing information and toe place an order for ATCC cultures and products.

Cell Biology

Print this Page

ATCCH Number:  cri-Gazse [ Orderthis ften ] price:  $264.00
pesignatlons: BLG-FI0 Related Links ¥
Blosalely Level: ! NCBI Entrez Search
Shipped: frozen Cell Micrograph
Hedium & Seruny: See Propagation Make a Deposit
Growth adherent Frequently Asked Questions
Properties: 1)
Orpanism: Mus musculus {mouse) Materlal Transfer Aareement
Morphology: melanocyle Technical Support

Sey

(.\ : | lated Cell Culture Products

HRIQ

Source: Oorgans sxin

Strain: CS781/0)
Diseasa: melancima

Parmits/Forims: n addition 1o the MTA mestioned atove, other ATCC andfor_regulatory
permits may be requiced for the transfor of this ATCC material, Anyene
purchasing ATCC material s ultimately respansible for oblainng the
permils.  Please  glick  here  for information regarding  he  speafic
requiremenls for shipment 1o your lacation

Applications: teensfoction host (technoloqy from amaxal
Propagation: ATCC complete growth medium: Tne base madivm for this cell line is

ATCO-formulated Dulbocco’s Modified Eagla’s Mediumy, Catelog No. 3D-
2002, To make the complele groath medium, add the rellowing
components o the bese medium: fetal povine serum lo o final
concentration of 107%.
Temperature; 37.0°C
Atmosphere; air, 95%; carbon dicgde (CO2), 5%

Subculturing:

Hina Hananar atee orc/ A ’1‘('1(T/\rl\im‘\r‘mH"::nt:ﬂr'.rn."i(ﬁ:::-rr‘}‘u’li-”rnrh weiNetailaftahid/dR2/N 2650812000
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Protesol

o Ramog aed giseard culiop sredinoy,

3 Griefly ringe the cell leyer wth (L25%% [wfv) Trypsin D53 m
shdion ta remee A aoes of sorpm thal containg trypsin
wihibator,

Add 2.0 o 3.0 mi el irynainbUTA selillen 1o fios'e antl gk
calls unadar an inyorted rigoatops unt) cel layer 15 USe
{usually wathin 5o 15 minutas)

Note: To avoud clumpng do ncl agitate the cels by hating o
shaking the Masowh ing for the cedls to detach. Celis thal vre
Aifficoit to detach ey be placed at 3770 o facilitate 154,

4 Ak 6.0 to £.0m) of comlete provith medivrn and aspirale cells by
aenlly pipellng.

Add appropeiate shiquots of the cell wuspension To now culiure
vessols,

G Incabote cultuzes at 37°C,

L

Wi

subeultivation Ratior A subcultivahion rolie of 1016 42
comirmended
tdedium Resewal Evary £ o 3 days

Preservatlon: Freeze medinm: cultare mediuny, 93%; DMB0O, 5%
Storage temperatyra: hquid pilrogen vapor hase
Reloted Products: Recommanded  medium fwithoot the additeral supplemenis of serum

gescribed vnder ATCT Medium»ATCC 30-2002
reconvnended serumiATCC 30-2020

Raferences: 22181 fidler 1], Biplogical behavioe of malignent mslanorna cells
corrtlaled 1o their survival in vive. Cancer Res. 3n: FiiEerdd, 1975
PpubMed: 1109790
22149Y: Figier 1), et al Tumpdicidant preperties of mouse nacrophages
activated  wath  medialors from rat lymphooytes stipuleted  with
concanavalin . Cancer Res, 358: 3608-3615, 19756, PubMed: 993907
32192: Faller 1, Bagana €. Mechanism of tumor ool resistance to lysis by
syagenelc lymphocytes. Cancer Pes. A7: 3045-3956, 1977, Fubbied:
908034
17243 Pl 13, Knpke ML Flalastoss reitils frorin preexisting san
cells within a mwalignant tumwer, Hlsnce 134 G92-50%, L4677 fubMed
887927
¥3224: Dites bR, Konickd S dselation and metastatk  propertiss of
detachoent vasionts of BI6 melanoma cedls. 3 Ml Cancer Jest, £0°
12171222, 1578, Pubbled: 410183
273520 .. Nab. Now Biol 2420 148-149, 1973,

Returp o Top

Moliges aig

ATCC products are inkerded fur laboratory rosearch prpesos onty, unless noted otheiwvise. fhy are not intendoed for use o pumany

BT

accurdti and up-to-date infarmation en Whis site, ATCC makes no warsart

While ATCC nsus reasenable efforts o include
and patests are provided for mfermationaf purpeees oaly. ATCC oy

representations as Lo its accuracy. Citakions fram scientific erature
act vaarrant that such infermation has been confirmad to te BCCUTERE,

without nobce, A discoual off the corrent st prive will be e
os That ars ordurensd 08 test tbes or Jlasks will carry o audition

Al prices are listed in V.S, doliars antl are subiect to change
cultures for nonprofit institutions in the United States, Colb
fro. Feos for pormits, shipping, and hancling roay apply.
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R H ]

Login » To customize your ATCC web experience: Create a Profi
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Product Description

Bafore submitting an order you will be asked to read and accept the terms and conditions of ATCC's Matedlal Transfer Agreement or, 11
eartain cases, an MTA specified by the depositing Institution.
Custemers in Europe, Australla, Canada, China, Hong Kong, India, Japan, Kerea, Macau, Mexico, New Zealand, Singapore, anel Taiean,
R.0.C. must contact 2 local distributor for peicing information and to place an order for ATCC cultures and products.

Cell Biology
ATCCY® Number:
Deslgnations:
Shipped:

Medium & Serum:

Growth
Properties:
Organism:
Morphology:

Source:

pernnits/ Forms:

Applications:
Tumarigenic:

Propagation:

Subculturing:

e AT A el P el S anra i Dracliie o baile fbalicl /AR

Print this Page

cri-s322r [ Order s dtem ] prices  #AARQD
816-F0 Related Links b
1 Bl Entrez Search
frozen Make a Oeposit

Propaqation Frequently Asked Questions
adnerent Malerial Transfer Aureement
Mus musculus (miouse Techpical Supnoit

Spindle shaped Related Cell Culture Products
Organ: skin
Straln: CH7BL/G)
Disease: melpnoma
In addition to the MIA menlioned above, other ATCC and/or reqd Jlatory
may be required fr the transfer of this ATCC matadal. Anyone
purchasing ATCC malerial Is ulimately responsible for obtaining the
permils.  Please  glick here for Jnformaticn  segarding  the  spacific
requirements for chinment to your fecation.

transfection host (Roghe FUGENE® Transfection Reagents
technology from anaxa)

fes

AYTCC complete growth madium: The bace meditm for Lhis cell line is
ATCC-farmulater Dulbecco’s Modificd Fagle's Medwm, Catalog Mo, 30
2002. To make the complete growth medium,  add the  following
compunents lo the base medium: fetal bovine serum to o final
concentration of 10%,

Atmospheret air, 95%; (arben dinxide (C02), 5%

Temperature: 47,00

Page 1 of 2
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Protogol:

L Nemeve ard discand culuee imeddrn.

2. Briafly rinse tie coll laye:s with 0.25% pefey Trypsine ©.5
A solslion to remove a1 trazes of serum [hat conteine LyEsin
Inhibitor.

30 AZG A0 o 30 oy of Trypsin-EDTA solution Yo llask and gbsere
colls under @ invarted ricrogsropn until cell loyer 0s Hiperssd
{usually within 510 15 minples).

Mote: T avoid clumping o oot pcitate the ozhs Ly hitting or
shaking the flas'c wiliie watling for the cells to detach, Catls tht are
ifficuit to detach may be pleced ul 3740 to facilitate tispersal.

4. Add 6.0 10 8.0 ml ol complete Growth medinm and aspirate celis Iy
gently pipetling.

5 Add aprropraie aliguots of the cell sEpension e new ruiture
vEssels.

6, Incubate cillures at 37°C.

subentlvatlon  Ratle; A subcuitivation ralio ol 44 to 130 s

recommended
Medium Renewals Bvery 2 1o 3 deys
Proservation: Freeze mediman: Complete growth mcchure 94%%; DMSG, 5%
Storage temperature: fguid nitrogen vapos phase
Related Products: Recommented medium (sithout the additional supplemants of &ETwm

deseribed pader ATCC Modium):ATCC 30:2002
recommeanted serum:ATCC 30:2020

Refsrencss: 27151; Fidter 1), ®iological behavior of malignant nudanoma cells
corrolated o thelr survival I vive. Cancer Res. 351 218-224, 1975,
PabMed; 1109799
22101 Tidler 1], et @l Twnoricidal prpmiies ol mouse Imecrephages
activated  with  madiators  from 1ot hymphooyles stimilated  wilh
concanavalin A, Cancer Res, 36: 36063615, 1976 Pubtled: 953987
32107 Fidker 1), Bucara C. Mechanisin ef tumar cell resistange 19 lysls by
syngeneir lymphoeytes. Cancer Kes. 377 3345-3956, 1977, PubMed:
908034
haa3s Figler 1), Kripke ML, Matast
cells within o malignand tunor. Lo
887927
22424 Fidier 1. limmune stipmalalion-inpibiton of exparimental canca
motastacis, Cancer fes. 34; 491-498, 1974, Pubbud: 4812256
53224: Brlles £8, Kornfeld S, Iselalion and roctactatic propuries of
detachiment vananls of BIG meanoms calls b Mat!, Cancer Inst. G
1217-1222, 1978, PobMed: 418183
233620 . . Mal. New Biel. 2423 148-14%, 1973,

asis pesults from prcexisting verianl
ace 107 BI3-80%, 1977, Publed:

Retuen to Top

Motlees and Disclaimears

ATCC products are Intengded for laboratery rescarch purpaaes enby, uniess noted athorwise, They are not intended for use in haamans.
va-date information on this site, ATCE makes no werantics or

ly, ATCC does

While ATCC uses teasanable efforts to inclute accurate and up-
arl patents are provided foe infgrmational purpeses onl

reoresentations as to its accuracy. Citations Fram seinnkific hteratars
pet warrant that sueh information has been confirred Lo e accurate

s A dicnount off the currant Bist price will e appliod o most
o tubes or Fasks waill carry an additionai talraraton ¥

Al pices are listed In U.S. dellars and are subject to change withoul noeti
cultures for nonprofit instituticns in the United States. Cultures thal are arderagd 3z te
fee. Fees for permics, shicping, and handiing may aeply.

Back to my Search

Login » To customize your ATCC web experience: Creale a Profile G s
(&)

12N A A b PEve.

Py L Mg

b f g e e AT S anend Catalns Search/ProductDetatlstabid/A 82/0). 2510872008



THE UNIVERSITY OF WESTERN ONTARIO
BIOKAZARDOUS AGENTS REGISTRY FORM
Approved Bichazards Subcammittae: Movember 21, 2008
Biosafety Wehslte: www.uwo.cathumanresources/biosafoty/

This form must ve complefed by each Principal Investigator helding a grant administered by the Univarsity of
Weslera Ontario or in charge of a laboratary/facility whore the use of Level 1,2 or 3 biohazardous agenls is
described In the laboratory of animal work proposed, The form must also be completed if any work is proposed
involving animals carrying 200notic agents infectious to humans or involving plants, fungi, or insects thal require
Health Canada (HC) or Canadian Food Ingpection Agancy (CFIA} permits.

This form must also be updated at leasl every 3 years or whon there are changes to the biohazards being used.

Containment Leveis will be astabiished in accordance with Lahoratory Biosafety Guidelines, 3rd edition, 2004,
Healln Canada (HC) or Containment Standards for Veterinary Facilities, 1* edition 1998, Canadian Food

inspection Agency (CFIA).

Complstad forms are 1o be relurned 10 Occupatlonal Health and Safety, (CHS). (Support Services Building,
Room #190) for distribution to the Bichazard Subcommittee. For questions regarding this form, please contact
the Biosafely Officor at extension 81135. I there are changes to the information on this form {excluding grant
litle and funding agencies}, modifications must be submitted to Occupational Heallh and Safaly. See website!

www.uwo.cashumanresources/btosafely/

PRINCIPAL INVESTIGATOR _ DALE L LBIRY

SIGNATURE e N = Zan S —
DEPARTMENT - ATy ox_fiibe  ([iwleS”

ADDRESS i < 200 IR I

PHONE NUMBER < 2

EMAIL DR65. LArRY @ Sepolie (JWo- e

Location of experimental work to e carried out: Building(s) _ DsE Room(s)_@?'gf/w‘"'?a

*For work being psrformei at Institutions alffllated with the Universily of Western Ontario, the Safety Officer for
iho Institution whera experiments will take place must sign the form prior to ils baing sent to Occupational Health
and Safaly (See Seclion 12.0, Approvals). For cesearch being done at Lawson Health Resaarch Institule,
London Regicnal Cancer Program, Child and Parent Research institute, or Robarts Research instiluie, a
Univarsily Biosafety Committes memboer can also sign as the Safely Ofticer for the Institution.

FUNDING AGENCYRGENCIES: AR .
GRANT TITLE(3): CRY3 MuiRToors_LedKED 7 Hthegr) Oi5525E

PLLEASE 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 Investgators supervision in this localion:

B2, S (cindy) SRS  3RRED _CHYRKY

Ml»f R MANTE AdMGhs ™S Ry gt WY ARLS _

DR, SdnA_ SENELS _ ~ sraws  CELETTS .
DR I5edias  PAVT L PRTRERNE Ta T .
R GREGaky Gode I Yy YN A A A —
1.0 Microorganisms SAmim SimEk

< JESCRIPTION MUST 88 ATTACHED 1O THIS FORM QR PROJECT WiL.L NOT BE REVIEWED®
Poge t o' 7
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Cxd3 mutations linked to human disease e

Itercelular gap junction channels allowing the direet passage ol small molecules and secondary

messengers between most contacting cells are built from a library of 21 comexin (Cx) family members.

At present. 8 distinet genelic diseases ranging from sensovincural dealness to developmental disorders

have heen linked to germ ling mutations in the genes encoding connexins. To date, 42 mutations i the

(Al pene encoding the gap fi}”lfy'g’%%lfl ;5'955:"1,%(%;543 have been linked to the human developmental
¥

o e L ) b, 3
disorder kiown as b%ﬁﬁfﬁﬁ’gﬁyf‘m £

) odigita 'f)‘f' S'<i[.t}f‘($; bIDTD),'}Jh:s primarily autosomal dominant discase is
lypically characterized by syndactyly, camptodactyly, eraniofacial abnormalities, enamel  loss,
incontinence and ophthalmie defects. Given that Cx43 is the predominant connexin expressed in over 35
distinet cell types. it is remarkable that paticnts have moderate to severe delects in some organs while
other organs appear (o remain Iree of developmental abnormalities and disease. Although many mutants
are distributed on the cell surlace, nol unlike wild-type Cxd3, all mutants tested 1o date exhibit complete
or substantial loss-ol-function and dominant-negative effects on co-expressed wild-type Cx43 with
respect 1o gap junctional intercellular communication (GJIC). Mechanistically, at least some ol these
mutanls appear 1o act as dominant-negatives by divect co-oligomerization with wild-lype Cx43, although
their ellecls in vitro and in vive on other co-expressed connexing remain unknown. Thus, we
hypothesize that different ODDD-linked Cxd3 mutants exhibi distinet cellulay phenotypes and
effeets on co-expressed connexins manifesting in a loss of GJ1C and perturbed cell differentiation,
ultimately resulting in varviable diseasc load.

Aim 13 Examine the functional status, fale, dynamics and inter-connexin interactions of dominant und
recessive QDDD-linked Cxd3 mulants in reference cells and in cells obtained from QDD patients.
Dominant and recessive Cx43 mutants will be characterized with respeet Lo (1) their ability to exerl
dominant and transdominant cffects on GJIC, and (2) hemichannel function. These parameters will be
assessed in delined reference cell models and primary cell cultures Srom ODDD-linked mutant mice (hat
co-cxpress Cx43 or other connexins typically co-expressed with Cxd3 in wvive. I'RET, co-
immunoprecipitation and pulse-chase studies will be used 1o determine if the mutants cstablish divect
interactions with co-expressed connexins and regulate their functional half-life. Finally, the expression,
localization, phosphorylation status, and tmover of Cx43 will be examined i libroblasts and/or tissue
biopsies obtained Irom a cohort of patients harbouring Cxe 3 gene mutations.

Aim 2: Characterize transgenic mouse models of QODDD that harbowy missense or francation mulations
in distinet regions of the Gjal gene, and analyze the consequences of the muiants on cell differentiation.
Interestingly, current mouse models harbouring different ODDD-linked mutants exhibit both similar and
distinet phenotypes that echo the diversity o symptoms observed in ODDD patients. ‘Thus, we will Tirst
finish the generation and characlerization of a "knock-in" gene-targeted mouse in which the endogenous
Cxd3 coding sequence is replaced cither by the human wild-tvpe Cxd3 coding sequence or the Cxd 352
mutant coding sequence. Togethey with the Cxa39% Cxa 3™ Cxd39 and litermate control mice,
we will compare the phenolypes of these ¢ mutant mouse models of human ODDD by performing in
sitnanalysis  using combinations ol mieroCT and microMRT analysis, in addition Lo

inmunohistochemistry for connexing and tsste specitic differentiation markers. Cell differentintion and
funclion will be Nnther assessed in primary cell culures andfor explants from mineradized tissue
(ostenblasts and ameloblasts), where abnormatities are consislenty prevalent in patients: smoeoth musgie
cells and myoliboblasts rom e bladder. as approximately 30-30% ol the patient cohort repert urinary
problems: and  the mammary wland (my oepithetial and tuminal cells), where sub-clinical discase nwy
he present Lastly, Brdtl incorporation and Ko7 npmvanolabemy o owell as TUNETD and caspase 5

| 1LI‘|i=|'._‘ \':i!i -}‘.' Llu.‘-* [0y (dasuss llu.' elilect o ( s amuotants on \.-.'ll Al ﬂH:-\'l:alii'!I ‘Hl-t deail, 1‘-'.’u|"..'\.|‘i". |

Phese studies sl combine meloreine ool maoddeds expressing QDD -nmlant s mc s med
O aed direct ODBD patient datn o estabhish cenoitpe nhenorpe relvaasships the jole

Cod b ot berentionedy el bopction



[.1 Does your work mvolve the Lise of icroorganisms 27 viclogical agents of plant or animai origin (
hot limited Lo viruses, prions, parasites, bacleria)? /’&YES O NO
If a0, please proceed to Section 2.U

Do you use microorganisms hat require a parnit frar the CFIA? JYES A NO
(£ YES, ploase give the name of the species.

whatis the origin of the microorganism(s)? _ - N .
Ploase describe the rsk (If any) of escape and how this will be mitigatad:

Pignso allach the CFIA permit.
Please describe any CFIA parmil conditions:

1.2 Please complete the table selow: . ...

“Name of s it known | 15 it kaown | I itknown | Maximum Source/ | Heallh
Biolagical to be a o oe an o be a guantidy to Supplier Canada or
agant{s)* human animal zoonatic be cultured CFIA

palhogen? | palhagen? agent? at one timg? Containment

- YESINQ YES/INO ] YESINO (inLitres) .| Level

DS O Yes O VYes O Yes Iﬂo@é‘ﬂ 10203
£< C"‘C’é'ff ANO v&NO - &NO - y ‘;'av‘,u 2. .ﬁ\:UI

: O Yes O Yas O Yes Zi0203
_’jj*f fo? | & Mo g N0 @No L ol ﬂ@,mféﬂ

OYes O Yes Q Yes 0102013
O No O No O No ‘
; O Yes OYass | OYes 010203
1 O No O No | O No ]

Pleasa aliach a Waterial Safely Dala Sheel or equivalent ‘rom the suoplief

2.0 Celi Guiture

2.1 Does your work invoive the use of cell cuttures? HYES DNO

If no, please proceed to Seclion 3.0

2 2 Please indicate e type of pricary calls (i.e. derived lrom fresn lissue) that will be grown
in gulture in the lable betow

[ Cell Type is (his Zoll ype used  Source of Prmary Call | AUS Pratocol Number |

. o linyourwork? Culture Tissue o o

. Human I yas  ONo TEM  EroPiss Mot appiicable
RCde“t)‘gu_ﬁ'_ A Yes O No ) )—,WSZ‘Z?DTC = T T T T T
Rededl  dYes  ONo L Ay e | Al AL
Mon-numan gnmate Oves £HnNo |

e — — — e —— e e —]

| Otae- (3pecify: {

7_75—‘7»)5 C&N«f
| { o

MUST BE ATTAGHED TO THIS FORM OR PROJECT WILL NOT BEZ REVIEWED'
Oaga 2ol /

« JESCRIPTION

inclugding but



2 3 Please invicata the lype of es stablished cels dhat will be grown in cullure in the table below.

[ Cell "ype Is this call type used | Specific cell line(s)* Supplier / Source l
S _fin your work? o o -—i
Human Phyes O No ACIA, AFZ7 8T |
S = HEK, /M@%%‘,\S Rize. 7 i
‘ 5 2aR4j7 Jée.
Ro_(_lcr\t . Yes O '\io,,., KLK:}/;NU a}’m;.u.a/a 4 "Jﬂ C//Msc’;?d(. !
Mon-human primate [ O OVYes  #No i
Other {specily) 7 Yes ONo M 0K /?‘7’(3’@ _ﬁu
‘Please altach a Materiai bdrety Data bheet or aquivalent fr v lhe supplier (For more information, see
A4 TR NON J (iRl e vsEp CBie KiNES

www.atce.org}

THESE
2.4 For abova narned cell iypes(s) indicate HC or GEiA containment level required O 1 ,&2 03

3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source materials? E{YES GO NO
If no, please praceed lo Section 4.0
3.2 Indicate in the table below the Human Source Materiat to be used.
Human Source Source/Supplier | I3 Human Sourco Name of HC or CFIA
Material [Company Name | Material Known to Be infectious Containment
Infacted With An Agent (If Laval (Selgct
Infectious Agent? applicable) | ona)
\ YES/NO o _ N
Tuman Blood (whols) or |ODD PRTENIS TOYes  &No ot X2 03
 other Body Flud Ap RELTTWRS 1o i
Human Blood {fraction) OYes ONo .
| or other Body Fluid R » 01 02 03
Human Organs of onp PATERDT [ OYes  MNo 01 &2 03
' Tissues {unpreseved) |ANO REANTIVES | I AR
Human Organs or obp Pr7raiR 0 Yes K Hi 02 03
{ Tissues (presarved) | AND ATV | i )

4.0 Genotically Modified Organisms and Cell fines

4.1 Wil gonelic modifications be made 10 the mi
X YES

16 and 2.07

O NO

Corirg

croorganisms, viological agenls, or cells dascribed in Sactions
if no, please proceed (o Section 5.0

& YES, complete table below O NO

4.2 Wilt genalic modification(s) invoiv ng plasmids oe dore?
| Bacteria Used ‘or  Plasmid(s) * "Source of Plasmid " Gene Transfeclad

Describe lhe change |
that asulls

— T AASy . RiNEGA
5787 5 ,u,oﬁ’/*)() FnucmaGAN
ApEsrr | CgonsiFeh

i
i

“Flease %tl’lr‘h 9 \Aateruaf Data Shor:t or squivatert if ’wallablo

C‘gup@(: 1) 8RS
/’EMNFJ(: A BE &S

et 4dywES o pAe 06
PASMID S T 0 7é

|G Staw s AND
Cian CEle. chze IR

CHANIEL
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3 Will genelis muh{u,:llr‘n{ ) invoiviig viral vectors e done’t }5‘(}' S, complete | Lable belov ONO
Vlrtlqu(’(l for IVM‘H"“)’ Sauren of Veolor | Gene Transfested ‘ Oescribe Ihe chango
Transduction * _ ) jthatresults
’;‘?Lf/ff) vrik UQ j)/{ Gt (/f’}fﬁ’fY’”J SS W73 DM e 7

! /)} o 'R f’f-’ffal-’ e I /,)/);/N;“Jf.« A /j)lr'q"-"‘)j’fi
O oM '
YPigase allach a alerial Safely D ala Sheolor equivatent. Sy A NIz
75 c’w?x?xfaf;(,,v g/

S TRFRAATON
ﬂt- YaRdy (e s

4.4 Wa | genclic sequences lrom the folt uwmq be involved? A @

¢ MY O YES, please specily o mNO

o HTLV 1 or 2 or gencs from any Lovel Tof Level 2 pa ho(j(.‘.ﬂb tJ‘{F 5, bpamfy EKNO

s SV 40 Large T antigen Lryes t*'(: 14 v el gene G
¢ E1A oncogenc ¥yl ‘“3} e Gt ¢elis grMO-1)
¢ Known oncogenss OYES, plesse spesily . WINO

s Other human ¢f animal palhogen and or their loxing O YES plnusv weaiy L KINO
4.5 Wil virus bo replication defeclive? WYES O NO

A.6 Wil virus be infeclious o humans or animals? AIVES O NO

4.7 Wil his be expected o increase the containment level required? OYES AMO

5.0 Human Genn Therapy Trials

5.1 Will human cinical trials be conducted using the viral veclor in .07 O YES 5 pifNO
I no, please procaed lo Section 8.0 11YES altach a full description of the moake-up of the virug
52 Wil virus be able to repiicate in the host? QyYes 0O NO

5.3 Heow will the virus be adminislered?
5.4 Please give the Heallh Caro Facilty where the ciimeal bial will be condacted:

5.6 Has human ethics approval been ehtained? O YES, awnher, 0O MO O PENDING

6.0 Animal Exporiments

G 1 Wil live animals be used? "i{k‘(‘liS (HNO If io, ploase procesd to seclion 7.0
& 2 Namne of animal species lo be used }M;(’/‘ o

6.3 AUS protoco! # L o sed

6.4 Wil any of he agenls Fsled be veed i fve animas QYRS spaetly. yiN'C)

DESCRIP TION RUST B ATTACIHELR 101 CHIS SOOI OFd PROTECT WL NOT SE REVIEWED?
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7.0 Use of Anitnai spacios with Zoonolic Hazards

7.1 Wilt any of the fullow ng animals or their argans. tissues, lavages or other body fuids incluging blood ve

used”?

¢ Pound source dogs O YES BNo
¢+ Pound source cals O YES ﬁNO
v Callle, sheep or goats O YES ZANO
v Non-Human 2rimates O YES, olease specify species __ONO
+ Wil caught animals O YES, please specify species & colony # . __.BNo
+ Birds O YES PNO
+ Others (wild or domestic) O YES, please specify _ __MNO

8.0 Bicloglcal Toxins

B 1 Wil toxins of tiotogical origin be used? O YES ,)E(NO If no, please proceed to Section 3.0

8.2 If YES, please name the toxin(s)____
pleasa altach information, such as a Material Safely Lata Sheet, for the loxin(s) used.

8.3 What is lhe LOs; (spacify species) of the toxin, ~
9.0 Insacts Requiring CFIA Permits

9.1 Do you use insects hat require a permit from the CFIAY? O YES /EQ/NO
If no, please proceed to Section 10.0

g2 If YES, please give the name of the species. o

93 Whatis lhe origin of the insect? o
94  Whatis lhe “feslage of the insect? o

95 Whatis your intention? O nitiate and maintain calony, give location:
O “One-off' Lse, give location: N

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

4.7 Pleass allach the CFIA permit

98 Olease describe any CFIA permit conditions.

CDESGRIPTION SUST 3E ATTACHED 7O THIS FORM OR PROJECT WILL NOT BE REVIEWED'
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10.0 Piants Requiring CFIA Penmits

01 Do you use dlants that rezquire a permil romr the CFELA? O YES (;LNO
If no, please praceed (6 Section 110

102 IfYES, please give the name of the species. ___

103 ‘whatis the origin of the slant? _ o
104 Whatis the form ef tho plant (seed, seedling, plant, free.. )7 e

106 Whatis your intention? O Grow and maintain a crop 0 "One-ima” use

10.6 Do you do any madifications to lke plant? O YES QO NO
I yes, please descrider o

10.7  Please describe (ha risk {if any) of loss of the material from the lab and how this will be mitigated:

10.8 s the CFIA permil altached? QO YES QO NO

10.9 Please dessribe any CFIA pennit conditions:

(4

11.0 Import Reqguirements

{11 wili any of tho above agents be wnported? O YES, piease give country of arigin I

Il no, please proceed to Section 10.0 S NO
11.2 Has an tmport Permit been oblained from HC for human pathogens? OYES O NQ
113 Has an import permit been obtained from CFIA for animal or pran oathagens? O YES O NO
11 4 Has the import permit been sonl to OHS? O YES. ptoase provide permit# O NO

12.0 Training Requirgments for Personnal Named on Form
Al personnel named on the ahove form who will te using any of the above namad agents a-2 required 10 alferd
the ioliowing training courses giver by OHS

8.osafely

_anoratory and SovironmanltaliWaste Managamant Sa'ely
WIHMIS {(YW2stern of cuuivalent)

=eployes Health and Safely Qrisrtalior

- v -

A3 ihe 2nncion nvestgalor. I have ansured hat ail of the parsanne Aamad on lre form who sl te asirg any of
(ra InNAZArgous agems/ig Sectons t 0 lo 3.0 haye been lrainad
N

SIGMATJRE _‘4/#,;:_rw_f;__‘-_-;:f:;«t_«‘f_{__m_.,,

ESCR.PTION MUST BE ATTACHED TO THIS FORM DR PROJECT WILL NOT BE ReviEwsD”
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{3.0 Containment Levols

114 For the work deseribed in sections 1.0 to 9.0, please indicate the highes!
HC or CFIA Containment Level required O })J/\p_ O3

132 Mas the fagiiity been corified by OHS for this fevel of containmeont? -
}ﬁ\’fﬁt‘:, pormit i on-campus_ B0~ QW E " avlr
ONO

O NOT REQUIRED

14.0 Procedures to ho Followed

141 As the Principal Investigator, | will ensure thal this project will follow the Western Biosafely Guidelines and
Procedures Manual for GContainment Level 1 & 2 Laborateries {and the Level 3 Faciliies Manwal for Level 3
projects). 1 will ensure that UWO facuily, slall and sludents working in my laboralory have an up-to-dale Hazand
Coramunication Form, found ol niihwaeewph.uwo.cal

= ”) .. Datei_. . /e "/(’/—f/ o7

SIGNATURE S0 Rz

16,0 Approvals

UWO Biohazard Subcommilies: SIGNAT UF%[’;'._:)_ %E) /l( § &équf '
Date:___ A Aercdy D80S

Safoly Officer for Instilution where experiments will take place:  SIGNATURE: q/ﬂ\// -1/&;@_({?]

Date: ML LOY

Salety Officer for Universily of Western Ontano (f different from above): SIGNATUREL - }
71 R

(;\0~ (,(L\‘:_Q_ OONT  Expiry Date (3 years lrom Approval): May tj\ Qb’ . A01%

Approval Mumbet:

Spasial Conditions of Approval;

CDESCRIBYION MUSTY BE AL TACHED 1O THIS FORM OFS PROJECTWILL NOT BE REVIEWED
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1 and packaging cells are from Dr. Jacques Galipe

N T RIS
-More re‘i”é@i‘ﬂi"ﬁé“lﬁ%ﬁé‘%\}
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oeeae- Original Message =
subjectiquestions
DatarTue, 03 May 2005 09:17:07 -0400
from:Dale Laird <DaleLaird@fiad.uwio.ca>
Toijstanle2@UW0.L

CC:Cindy Shao <Cindy.Shao@frad.uwo.ca>

[ apologize for the delay in responding to your questions and cormpments on my fast

Dear Jennifer,
our emall was sent to dwlalrd@uwo.ca instead of dale.laird(@Ima, BVD.:

giohazardous Agents Registy Form. Y
and got held back for some reason. J found 650 emails on
forwarded to my FMD account (as Lhey should be). Anyway here is the additio

my UWO account of which rany were not
nal information you vequested.

1. Section 4.3 - please note that HEK 293 contains £1A oncogene

Response: ‘Thank you this is noted,
oA Ak A ,!n.'g‘,‘i‘ ";;"'a",'... R I T — .
LR RSN )
i: -D.‘.'.I" B ) b _!l:. : Calr .“’:‘.‘1‘ | :
main cne we have been using for several years, The

Response: ~The AP-2 retroviral vector is the
documentation, vector source and description Was placed on file with the Safey office several years ago. See

manuscript reference Gallpeau et al, 1099, Cancer Research 59 2384-23%4. The 293GPG packaging cells
which preduce mp!icatlon-defecl‘we virus are described In this same paper, The 293GPG packaging cells were

orginally described In Ory et al., Proc Nat) Acad SciU S A 1996 Oct 15;93(21):11400-G. goth the AP-2 vector
au In Montreal, The MTA for these cells and veclors were done
e

\ in collaboration with Or. Chris Maus several years ago. T —— S

*"-'-'-is'«;*:aﬁsii'zs:ié‘c‘i?s"‘ia‘.égiil‘éfzf;i':’l‘i-" .E%f.&‘_if;Ze‘;',.‘;;i!.f’.%ifif}%’ﬁif.ééi';n.-t;e.*ﬁ'-%ﬂ:sff bR
it vector (from GenScripty for ShiRNA studies. 5ee

(Barton and Medzhitoy, 2002, PNAS 99; 14943-14945). The HEK293 derived packaging cells produce

feplicat%on-incompetent viral particies. (5ee AmphoPack293 from BD Blosclences).

3. Section 1.2 - confirm L. coli DHbalpha,

Response: -Yes this Is the E.coli we use,

XM

s T OCHN

4- Section 6.0 - do you have an animal protocel?
Response: -The animal studics belng pe)formed 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 new gront. |

do not have a separate animal protocol.

¢ Soctien 8.3 - description ol Yindane use:
Response: Lindane 1s disoved In DMSO at SO an
concentration of 5CaM.

o used as a gap junction chanael inhititor at 8 final

{ trust this answers all your questions. Again sorty for the delay.

Gole Laird

Dale W, Laird, Ph.O.
Frofessor
anado Raganrdh € wair ia Gap Junctions aned Disaase

RIRTT N T AN SRR A



