 Permit Holder: Lakshman Gunaratnam

Approved Personnel Additional Personnel
(Please stroke out any personnel to be removed) (Please list additional personnel here)
Ola Ismail
Xinghong Xhang
Please stroke out any approved Write additional Biohazards for
Biohazards to be removed below approval below. Give the full name
- do not abbreviate.
Approved E.coli, Lentivirus ‘
Microorganisms
|
- . | : -
Approved Primary Mouse[primary] kldney, spleen, blood, bone L . 2. Lt . hno\.\_}c)
T C‘ marrow. Human[established]786-0, 769-P,
and Established Cells HEK293, HEK293T/17, Jurkat, HK-2
Rodent[established] JAWSII, mIMCD-3, CMT-
93 Porcine [established]LLC-PK1, canine l
Approved Use of
IHHuman Source
Material
e — e I ]
Approvetl Genetic [plasmlds] pcDNAB [vectors] pLUX puro
Y . roprieto
Modifications i
(Plasmids/Vectors)
Approved Use of Musculiss ' !
Animals '
s o B C3 Exotoxin, Phalloidin S22 \ 5}
{\‘ppll oved Biological &) by s Gﬁ‘ c\_m()"’ﬁ—*\"-e ’ \
Foxings) W

T pDM6O dwts noY nLed te

o (mkegl Cpon M2
ANEERNE) )
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PEEASE ATTACH A MATERIAL SAFETY DATASHEET OR EQUIVALENT FOR NEW BIOHAZARDS
PLEASE ATTACH A BRIEF DESCRIPTION OF THE WORK THAT NP VINS THE BIOHAZARDS USED AND HOW TIHEY WILL BE
STORED, t SEED AND DISPOSED OF

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

Signature of Permit Holder: - W
&

Current Classification: Xk ~ Containment Level for Added Biohazards:

Date of Last Biohazardous Agents Registry Form: Jun 29, 2010

Date of Last Modification (if applicable): e Q¥ ; Bm i

BioSafety Officer(s):

Chair, Biohazards Subcommittee: - ) Date:
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1) Captothecin: Used to induce apoptosis in cells. Apoptotic cells are used as
targets for phagocytosis in our experiments.1

2) SB 202190: Used to block MEK kinase in our cells. MEK kinase is believed to
involved in metalloproease-mediated cleavage of KIM-1.2

3} GM6001: Used to block metalloproteases involved in KIM-1 shedding.2
GM6001 will be injected into mice after ischemia-reperfusion injury surgery.
This protocol will be submitted as a modification to our animal protocol.

4) DC 2.4 mouse dendritic cells were acquired from Dr. Kenneth Rock at Dana
Farber Cancer Institute (via MTA). They will be used to study the
interrelationship of antigen presenting cells with our kidney epithelial cells.

[chimura T, Asseldonk EJ, Humphreys BD, Gunaratnam L, Duffield ]S,
Bonventre }V. Kidney injury molecule-1 is a phosphatidylserine receptor that
confers a phagocytic phenotype on epithelial cells. J Clin Invest. May
2008;118(5):1657-1668.

Zhang 7, Humphreys BD, Bonventre JV. Shedding of the urinary biomarker
kidney injury molecule-1 (KIM-1) is regulated by MAP kinases and
juxtamembrane region. ] Am Soc Nephrol. Oct 2007;18(10):2704-2714.



For the Captothecin; U ) —

How much (in ug) do you handle at once? 5mM.X 15 uL PUA‘LC?GW 2_5 2ol
How much (in ug) do you store? 100mg J !
Please provide an LD50. Acute oral toxicity (LD50): 50.1 mg/kg [Mouse]

For the SB2021907

How much (in ug) do you handle at once? 0.05mg

How much (in ug) do you store? 5mg

Please provide an LD50. Acute dermal toxicity (LD50): 40000 mg/kg [Rat].

For the GM60017 =
How much (in ug) do you handle at once? 0.010.05 mg & .08 g pei
How much (in ug) do you store? 1mg-1g B e

Please provide an LD50. LD50: Not available. o 23, 200



TOXIN USE RISK ASSESSMENT

Name of Toxin: SB202190
Proposed Use Dose: 50 ug
Proposed Storage Dose: 500 ug
LD 4, (species): 40000 ug
Calculation:
40000 pg/kg X 50 kg/person

Dose per person based on LD 54 in ug = 2000000

LD;, per person with safety factor of 10 based on LD;, in g = 200000

Comments/Recommendations:




TOXIN USE RISK ASSESSMENT

Name of Toxin: Captothecin
Proposed Use Dose: 1.7 ug
Proposed Storage Dose: 10000 pg
LD 4 (species): 50100 pg
Calculation:
50100 pg/kg X 50 kg/person

Dose per person based on LD 55 in ug =

2505000

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

250500

Comments/Recommendations:




SIGMA-ALDRICH

sigima-aldrich.com

Material Safety Data Sheet

Version 4.1
Revision Date 10/22/2010
Print Date 02/07/2011

1. PRODUCT AND COMPANY IDENTIFICATION

Product name

Product Number
Brand
Product Use

Supplier

Telephone

Fax

Emergency Phone # (For
both supplier and
manufacturer)
Preparation Information

(S)-(+)-Camptothecin

C9911

Sigma

For laboratory research purposes.
Sigma-Aldrich Canada, Ltd Manufacturer
2149 Winston Park Drive

OAKVILLE ON L6H 6J8

CANADA

+19058299500

+19058299292

1-800-424-9300

Sigma-Aldrich Corporation
3050 Spruce St.

St. Louis, Missouri 63103
USA

Sigma-Aldrich Corporation
Product Safety - Americas Region
1-800-521-8956

2. HAZARDS IDENTIFICATION
Emergency Overview

WHMIS Classification
D1B
Serious Toxic

GHS Classification

Toxic Material Causing Immediate and

Toxic by ingestion
Effects

Acute toxicity, Oral (Category 3)

GHS Label elements, including precautionary statements

Pictogram

Signal word

Hazard statement(s)
H301

Precautionary statement(s)
P264

P270

P301 + P310

P321

P330

P405

P501

HMIS Classification
Health hazard:
Flammability:
Physical hazards:

Potential Health Effects

Inhalation
Sigma - C9911

N

Danger
Toxic if swallowed.

Wash skin thoroughly after handling.

Do not eat, drink or smoke when using this product.

IF SWALLOWED: Immediately call a POISON CENTER or doctor/ physician.
Specific treatment (see supplemental first aid instructions on this label).
Rinse mouth.

Store locked up.

Dispose of contents/ container to an approved waste disposal plant.

o oON

May be harmful if inhaled. May cause respiratory tract irritation.
Page 1 of 7



Skin May be harmful if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.
Ingestion Toxic if swallowed,

3. COMPOSITION/INFORMATION ON INGREDIENTS

Formula © CopHygN204
Molecular Weight . 348.35 g/mol
CAS-No, [EC-No. [ Index-No. | Concentration

{8)-(+)-Camptothecin
7689-03-4

4. FIRST AID MEASURES

General advice
Consult a physician. Show this safety data sheel to the doctor in attendance.Mave 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. Take victim immediately to hospital. 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. FIRE-FIGHTING MEASURES

Conditions of flammability
Not flammable or combustible.

Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

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

Hazardous combustion products
Hazardous decomposition products formed under fire conditions. ~ Carbon oxides, nitrogen oxides (NOx)

Explosion data - sensitivity to mechanical impact
no data available

Explosion data - sensitivity to static discharge
no data available

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Wear respiratory protection. Avoid dust formation. Avoid breathing vapors, mist or gas. Ensure adequate ventilation,
Evacuate personnel to safe areas. Avoid breathing dust.

Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

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

Sigma - C9911 Page 2 of 7



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. Normal measures for preventive fire protection.

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

Recommended storage temperature; 2- 8 °C

Keep in a dry place.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

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

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face particle respirator type N99
(US) or type P2 {EN 143) respirator cartridges as a backup to engineering controls. If the respirator is the sole
means of protection, use a full-face supplied air respirator, 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 technique (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
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate
government standards such as NIOSH (US) or EN 165(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
Avaid contact with skin, eyes and clothing. Wash hands before breaks and immediately after handling the product.

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

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form powder
Colour no data available
Safety data
pH no data available
Melting/freezing Melting pointfrange: 260 °C (500 °F) - dec.
point
Bailing point no data available
Flash point no data available

Ignition temperature  no data available

Autoignition no data available
temperature

Lower explosion limit  no data avallable
Upper explosion limit  no data available
Vapour pressure no data available

Sigma - Co911 Page 3 of 7



Density
Water solubility

Partition coefficient:
n-actanol/water

Relative vapour
density

Odour
Cdour Threshold

Evaporation rate

no data available
no data available

no data available

no data available

no data available
no data available

no data available

10. STABILITY AND REACTIVITY

Chemical stability

Stable under recommended starage conditions.

Possibility of hazardous reactions

ne data available

Conditions to avoid
no data available

Materials to avoid
Strong oxidizing agents

Hazardous decomposition products

Hazardous decomposition products formed under fire conditions. - Carbon oxides, nitrogen oxides (NOx)

11. TOXICOLOGICAL INFORMATION

Acute toxicity
Oral LD50

LD50 Oral - rat - 153 mg/kg

Inhalation LC50
no data available

Dermal LD5G
no data available

Other information on acute toxicity

no data available

Skin corrosion/irritation
no data available

Serious eye damage/eye
no data available

irritation

Respiratory or skin sensitization

no data available

Germ cell mutagenicity

Genotoxicity in vitro - mouse - lymphocyte
Other mutation test systems

Genotoxicity in vitro - Hamster - ovary

Sister chromatid exchange

Genotoxicity in vitro - Human - leukocyte

DNA inhibition

Genotoxicity in vitro - Hamster - Lungs
Mutation in mammalian somatic cells.

Genotoxicity in vitro - Hamster - Lungs

Sigma - C9911
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Sister chromatid exchange
Genotoxicity in vitro - mouse - leukocyte
DNA inhibition

Genofoxicity in vitro - Hamster - ovary
DNA damage

Genotoxicity in vitro - Human - Hela cell
DNA inhibition

Genotoxicity in vitro - Chicken - Embryo
DNA inhibition

Genotoxicity in vitre - Human - Hela cell
Other mutation test systems

Genotoxicity in vitro - Human - leukocyte
Other mutation test systems

Genotoxicity in vitro - Human - lymphocyte
Sister chromatid exchange

Genotoxicily in vitro - Hamster - Lungs
Cytogenetic analysis

Genotoxicity in vitro - Hamster - ovary
Cytogenetic analysis

Genotoxicity in vitro - Hamster - Lungs
DNA damage

Genotoxicity in vitro - mouse - lymphocyte
DNA inhibition

Genotoxicity in vitro - mouse - leukocyte
DNA damage

Genotoxicity in vitro - Monkey - Kidney
DNA damage

Genotoxicity in vitro - Human - lymphocyte
Cytogenetic analysis

Genotoxicity in vitro - Human - Other cell types
Cytogenetic analysis

Genotoxicity in vitro - Human - fibroblast
DNA damage

Genotoxicity in vitro - Human - Hela cell
DNA damage

Genotoxicity in vitro - Human - lymphocyte
DNA damage

Genotoxicity in vitro - Human - Other cell types
DNA damage

Genotoxicity in vivo - mouse - Intraperitoneal
Cytogenetic analysis

Carcinogenicity

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

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as a
carcinogen or potential carcinogen by ACGIH.

Reproductive toxicity

Sigma - G9911 Page 5 of 7



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 inhaled. May cause respiratory tract irritation.
Ingestion Toxic if swallowed.

Skin May be harmful if absorbed through skin. May cause skin irritation.
Eyes May cause eye irritation.

Signs and Symptoms of Exposure

To the best of our knowledge, the chemical, physical, and toxicological properties have not been thoroughly investigated.

Synergistic effects
no data available

Additional Information
RTECS: UQ(492000

12, ECOLOGICAL INFORMATION

Toxicity
no data available

Persistence and degradability
no data available

Bioaccumulative potential
no data available

Mobility in soil
no data available

PBT and vPvB assessment
no data available

Other adverse effects

no data available

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. Dissolve or mix the material with a combustible solvent and burinin a

chemical incinerator equipped with an afterburner and scrubber.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION

DOT (US)
UN-Number: 1544 Class: 6.1

Proper shipping name: Alkaloids, solid, n.o.s. ((S)-(+)-Camptothecin)

Marine pollutant: No

Sigma - C9911

Packing group: Il
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Poison Inhalation Hazard: No

IMDG
UN-Number: 1544 Class: 6.1 Packing group: I EMS-No: F-A, S-A

Proper shipping name: ALKALOIDS, SOLID, N.O.S. {(8)-(+)-Camptothecin)
Marine pollutant: No

IATA
UN-Number; 1544 Class: 6.1 Packing group: 11l
Proper shipping name: Alkaleids, solid, n.o.s. ({(S)-(+}-Camptothecin}

15. REGULATORY INFORMATION

DSL Status
This product contains the following components that are not on the Canadian DSL nor NDSL lists.
CAS-No.
(S)-{+)-Camptothecin 7689-03-4
WHMIS Classification
D18 Toxic Material Causing Immediate and Toxic by ingestion

Sarious Toxic Effects

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

Further information

Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.

The above information is helieved 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 an 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.

Sigma - C8911 Page 7 of 7



Conforms to 93/112/EC and I1SO 11014-1

SAFETY DATA

Order Number

CALBIOCHEM'

Customer Number

SHEET

1.

Identification of the substance/preparation and of the company/undertaking ‘

Product name

GM6001 in Solution

Caltalog /if 364206

Supplier EMD Biosciences, Inc.
; : 10394 Pacific Center Courl
Chemideal formul 2:H2aN4Oy
windeal formuly CaoH2aN4Os San Diego, CA 92121
(858)450-5558/(800)854-3417
FAX: (858)453-3552
Synonym Not available.
Lergencys telephone Call Chemtrec®
number {800)424-9300 (within U.5.A0)
{703)527-3887 tontside U.S.\.)
2. Composition / information on ingredients
Substance/Preparation Substance
CAS No. EC Number Symbol R-Phrases

Chemical name*

GM6001 in Solution

Nol available. | Xi R36/38

3.

Hazards identification

Physical/chemical hazards

Human health hazards

Not applicable.

CAUTION!
MAY CAUSE EYE AND SKIN IRRITATION.

4, First-aid measures

First-Aid mceasures

Inhalation

Ingestion

Skin Contact

Eve Contact

Lffeets and svinptoms
Skin Contact

Eye Contact

Aggravating conditions

If inhaled, remove to fresh air. If not breathing, give arlificial respiration. If breathing is difficult, give oxygen. Get medical

atlention.

Do NOT induce vomiting unless directed lo do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a
collar, tie, belt or waistband.

In case of contacl, immediately flush skin with plenty of water. Cover the irritated skin with an emollienl. Remove
contaminated clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical
atlention.

Check for and remove any conlact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical altention.

Hazardous in case of skin conlact (irritant). Skin inflammation is characterized by itching, scaling, reddening, or,

occasionally, blistering.
Hazardous in case of eye contact (irritant).

Repealted or prolonged exposure is not known to aggravate medical condition.

-

Fire-fighting measures

Flammability of the Product

Lxtinguishing Media
Suitable

Hazardous thermal (dejcomposition
products
Special fire-fighting procedures

Praotection of fire-fighters

May be combustible at high temperature.

SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use waler spray, fog or foam. Do not use water jet.

These products are carbon oxides (CO, CO2), nitrogen oxides (NO, NO2...).

Fire fighters should wear posilive pressure self-contained breathing apparatus (SCBA) and full turnoul gear

Be sure lo use an approved/cerlified respirator or equivalent.

Catalog 364206
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6. Accidental release measures i

_
Personal precautions : Splash goggles. Full suit. Beols. Gloves. Suggesled proleclive clothing mighl not be sufficienl; consull a specialisl
BEFORE handling this product
Small Spili and Leak . Absorl with an iner material and put the spilled malerial in an appropriate waste disposal
Laree Spill und beak . Absorb with an inent material and put the spilled material in an appropriate waste disposal.
7. Handiing and storage
Flandling 1 Keep away from heat. Keep away from sources of ignition. Emply containers pose a fire risk, evaporale the residue under

afume hood. Ground all equipment containing material. Do not breathe gasffurmes! vapor/spray. Wear suilable protective
clothing. If you feel unwell, seek medical atlention and show the label when possible. Aveid contact with skin and eyes

Storage : Keep container lightly closed. Keep container in a cool, wel-ventilated area. Do naol storc above 4°C {39.2°F)
Packayring maderinls
Recormnendued use : Use original container.

8. Exposure controls/personal protection

Ingineering imeasures : Provide exhaust ventilaticn or other engineering conlrels te keep the airberne concentrations of vapors below their
respective threshold limit value. Ensure Lthat eyewash stalions and safely showers are proximal to the work-stalion location

Hypiene measures : Wash hands afler handling compounds and before eating, smoking, using lavalary, and at the end of day.

ngredient Name Gicenpationad Laposure Linits

GMBGO1T in Selution Not available,

Persanal protective equipment

Skin wal body : Lab coat.
Mands : Gloves.
Fres : Splash gogyles

Protective Clothing (PMetogruns)

9. Physical and chemical properties

Phiysical stite + Liquid. {Supplied in DMSQ})

Color : Notavailable.

Molecutar Weight ¢ 3885 gmole

Solubility : Notavailable

Flash point : Notavailable.

Faplosive properlies : Risks of explosion of the product in presence of mechanical impact. Not available.

Risks of explosion of the product in presence of static discharge: Not avaitable.

10. Stability and reactivity

Stability : The product is stable.
Conditions to avoid : Hygroscopic; keep container lightly closed.
Rivraretons Decompesition Products + These products are carbon oxides {CO, C02), nilrogen oxides (NO, NO2..).

11. Toxicological information

Not svailable.

SKinirritation :  Hazardous in case of skin contact (irrtant}

Acute tovieity : LD50: Not available

LC50: Not available.
Chrogie taxicity : Repealed or prolanged exposure s nol known to aggravale medical condilion.
{hher Tosie BTeets on Humans : Not avaiable

Hazardous in case of skin contact {irritant), of eye contact (irmtant).

Not avaifable.

Catulog # 264206 Page: 24




To the best of our knowledge, the toxicological properties of this product have not been thoroughly investigated

Carcinogenic efleets + Not avaitable
Mutagenic eflects : Not available
Reproduction toxicily 1 Mol availabie
T eratovenic effecis : Not availahie.

12. Ecological information

Featuicity : Nat available.

Toxicity of the Prodncets of : The product itsoelf and ils products of degradation are not toxic.
Gindegradation

13. Disposal considerations

Methads of disposul: Waste of residues:  + Wasle musl be disposed of in accordance with federal, state and local environmental contro! regufations.
Cantaminated packaging

14. Transport information

International transport reguliations

Fand - RoadRaiiway

ADRRID Ly : Not controlled under ADR (Europe).
IMDG Class : Not contralled under iIMDG.

Ay
LATA-DGR Class + Not conirolled under IATA

Special Provisions for Not applicable.

‘Fransport

i5. Regulatory information

EE Regulidions

Hazurd syimbol(s}

X

Classification : litant
isk Fhrases : R36/38- Irritating to eyes and skin.
Safety Phrases ;526 In case of contact with eyes, inse immediately with plenty of waler and seek medical advice.

LLS. Federal Regulations

TSCA: No predicis were found.

SARA 302/304/311/312 extremely hazardous substances: No products were found.
SARA 302/304 emergency planning and notification: No preducts were found.

SARA 302/304/311/312 hazardous chemicals: No praducts were found.

SARA 311/312 MSDS distribution - chemical inventory - hazard identification: No products were found.
SARA 313 loxic chemical notfication and release reporting: No products were found.
Clean Water Act {CWA) 307 No products were found.

Clean Water Act (CWA} 311 No products were found.

Clean air acl {CAA) 112 accidental release prevention: No products were found.
Clean air acl (CAA) 112 reguiated flammable substances: No praducts were found.
Clean air act {CAA) 112 regulated toxic substances: No products were found.

HON Classification : CLASS: Iiritating substance

State Regaldiens

WHMIS (Canada) : Not controlled under WHMIS (Canada)

No products were found.

16. Other information

Iazardous Material - 2 | Natioual Fire R
- . . [ | PRt
Information Systein d g | Profection Asseciation 0
(L5 Rea[;livily . .0. (LS. fleatin oo Reactiviy
Spevilie Harard
Personal Protection J penilicihzar

e to Reader
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To the best of our knowledge, the information cowtained ferein is accurate. However, neither the above nussed supplier nor any of i subsidiaries assumes any
fiahitity whatsoever for the avenracy or completeniess of the information contained herein.
Final determination of suitahility of any wmaterial is the sole respousibility of the wser. AN marerials may present wnknown hazards and sionld he nsed witl

cantiot, Aldough certain hazards are deseribed herein, we cannot guaramtee thet these e the ondy Tacards that exist, **1his product is brended for research
wse pnly, *?
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SIGMA-ALDRICH

sicima-aldrich.com

Material Safety Data Sheet

Version 4.1
Revision Date 10/21/2010
Print Date 02/07/2011

1. PRODUCT AND COMPANY IDENTIFICATION

Product name SB 202190
Product Number S7067
Brand Sigma

Product Use

Supplier

Telephone

Fax

Emergency Phone # (For
both supplier and
manufacturer)
Preparation Information

For laboratory research purposes.

Manufacturer Sigma-Aldrich Corporation
3050 Spruce St.

St. Louis, Missouri 63103
USA

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

+19058299500
+19058299292
1-800-424-9300

Sigma-Aldrich Corporation
Product Safety - Americas Region
1-800-521-8956

2. HAZARDS IDENTIFICATION
Emergency Overview

WHMIS Classification
D2B

GHS Classification
Skin irritation (Category 2)
Eye irritation (Category 2A)

Toxic Material Causing Other Toxic Effects

Moderate skin irritant
Moderate respiratory irritant
Moderate eye irritant

Specific target organ toxicity - single exposure (Category 3)

GHS Label elements, including precautionary statements

Pictogram

Signal word

Hazard statement(s)
H315
H319
H335

Precautionary statement(s)
P261

P264

P271

P280

P302 + P352

P304 + P340

P305 + P351 + P338

Sigma - S7T067

A
£
2
N
Warning

Causes skin irritation.
Causes serious eye irritation.
May cause respiratory irritation.

Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.

Wash skin thoroughly after handling.

Use only outdoors or in a well-ventilated area.

Wear protective gloves/ eye protection/ face protection.

IF ON SKIN: Wash with plenty of soap and water.

IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for
breathing.

IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue rinsing.

Page 1 of 6



P312 Call a POISON CENTER or doctor/ physician if you feel unwell.

P321 Specific treatment {see supplemental first aid instructions on this label).
P332 + P313 If skin irritation occurs: Get medical advice/ attention.

P337 + P313 If eye irritation persists: Get medical advice/ attention.

P362 Take off contaminated clothing and wash before reuse.

P403 + P233 Store in a well-ventilated place. Keep container tightly closed.

P405 Store locked up.

P51 Dispose of contents/ container to an approved waste disposat plant.

HMIS Classification

Health hazard: 2
Flammabitity: 0
Physical hazards: 0]
Potential Health Effects
Inhalation May be harmful if inhaled. Causes respiratory fract irritation.
Skin May be harmful if absorbed through skin. Causes skin irritation.
Eyes Causes eye irritation.
Ingestion May be harmful if swallowed.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Synonyms . 4-(4-Fluorophenyl)-2-(4-hydroxyphenyl)-5-(4-pyridyl)-1H-imidazole
Formula : CopgHq4FN3O
Molecular Weight : 331.34 g/mol

CAS-No. EC-No. [ Index-No. | Concentration
SB 202190

152121-30-7 | - |- [ -

4. FIRST AID MEASURES

General advice
Consult a physician. Show this safely 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
Rinse thoroughly with plenty of water for at least 15 minutes and consult a physician.

if swallowed
Never give anything by mouth to an unconscious persen. Rinse mouth with water. Consult a physician.

5. FIRE-FIGHTING MEASURES

Conditions of flammability
Not flammable or combustible.

Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

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

Hazardous combustion products
Hazardous decomposition products formed under fire conditions. - Carbon oxides, nitrogen oxides {NOx), Hydrogen
fluoride

Explosion data - sensitivity to mechanical impact

no data available
Sigma - S7067 Page 2 of §



Explosion data - sensitivity to static discharge
no data available

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Use personal protective equipment. Aveid dust formation. Avoid breathing vapors, mist or gas. Ensure adequate
ventilation. Evacuate personnel to safe areas. Avoid breathing dust.

Environmental precautions
Do not let product enter drains.

Methods and materials for containment and cleaning up
Pick up and arrange disposal without creating dust. Sweep up and shaovel. 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 ventitation at places where dust is formed. Normal measures for preventive fire protection.

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

Recommended storage temperature: 2 - 8 °C

8. EXPOSURE CONTROCLS/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/P99 {US) or type ABEK-P2 (EU EN 143) respiratos 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 technique (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
impervious clothing, 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 befere breaks and at the end of

workday.

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

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance

Form solid

Colour no data available
Safety data

pH no data available

Sigma - S7067 Page 3 of &



Melting/freezing
point

Bolling point
Flash point
Ignition temperature

Auteignition
temperature

Lower explosion fimit
Upper explosion limit
Vapour pressure
Density

Waler solubility

Partition coefficient:
n-octancl/water

Relative vapour
density

Odour
Odour Threshold

Evapaoration rate

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

no data available

no data available

nc data available
no data available

no data available

10. STABILITY AND REACTIVITY

Chemical stability
Stable under recommended storage conditions.

Possibility of hazardous reactions
no data available

Conditions to avoid
no data available

Materials to avoid
Strong oxidizing agents

Hazardous decomposition products
Hazardous decomposition preducts formed under fire conditions. - Carbon oxides, nitrogen oxides (NOx), Hydrogen

flucride

11. TOXICOLOGICAL INFORMATION
Acute toxicity

Oral LD50
no data available

Inhalation LC50
Dermal LD50
no data available

Other information on acute toxicity
no data available

Skin corrosionfirritation
no data available

Serious eye damage/eye irritation
no data available

Respiratory or skin sensitization
Sigma - $7067 Page 4 of 6



no data available

Germ cell mutagenicity
no data available

Carcinogenicity

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

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as a
carcinogen or potential carcinogen by ACGIH.

Reproductive toxicity

no data available
Teratogenicity

no data available

Specific target organ toxicity - single exposure (Globally Harmonized System)
[nhalation - May cause respiratory irritation.

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 inhaled. Causes respiratory tract irritation.
Ingestion May be harmful if swallowed.

Skin May be harmful if absorbed through skin, Causes skin irritation.
Eyes Causes eye irritation.

Signs and Symptoms of Exposure
To the best of our knowledge, the chemical, physical, and toxicoltogical properties have not been thoroughly investigated.

Synergistic effects
no data available

Additional Information
RTECS: Not available

12. ECOLOGICAL INFORMATION
Toxicity
no data available

Persistence and degradability
no data availabte

Bicaccumulative potential
ne data available

Mobility in soil
no data available

PBT and vPvB assessment
no data available

Other adverse effects

no data available
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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
DOT (US)
Not dangerous goods

IMDG
Not dangerous goods

IATA
Not dangerous goods

15. REGULATORY INFORMATION

DSL Status
This product contains the following components that are not on the Canadian DSL nor NDSL lists.
CAS-No.
SB 202190 152121-30-7

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

Moderate eye 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

Further information

Copyright 2010 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.

Sigma - S7067 Page 6 of 8
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Cloned Dendritic Cells Can Present Exogenous Antigens on
Both MHC Class I and Class 1l Molecules'

Zhenhai Shen,** Glen Reznikoff,' Glenn Dranoff," and Kenneth L. Rock***

Pathways for presenting proteins from the extracellular fluids on MHC class | molecules have been described in macrophages.
However, it is uncertain whether similar mechanisms exist in dendritic cells, because conventional preparations of these cells can be
contaminated with macrophages. We addressed this issue by transducing granulocyte-macrophage CSF into hone marrow cultures
followed by supertransfection with myc and raf oncogenes. These immortalized clones displayed dendritic morphology, and many
expressed the dendritic cell-specific markers DEC-205 and 33D1 as well as high levels of MHC molecules and costimulatory mole-
cules. Using these cloned dendritic cells, we found that exogenous OVA could be presented on both their MHC class | and class Il
molecules, This presentation was markedly enhanced when the Ag was particulate and internalized by phagocytosis. Presentation of
particulate OVA on MHC class | molecules was insensitive to the weak base chloroquine, but was blocked by peptide aldehyde
inhibitors of the proteasome, indicating that the class I-presented peptides were generated in the cytosol. Brefeldin A, which inhibits
the exocytosis of newly synthesized proteins from the endoplasmic reticulum, also inhibited Ag presentation. These results establish
that dendritic cells can present exogenous Ags on MHC class | molecules and appear to use a similar phagosome ta cytosol pathway
as macrophages. Therefore, dendritic cells are likely to play an important role in generating immune responses to tissue transplants
and tumors in vivo. Furthermore, these findings provide an approach for targeting vaccine Ags into these cells to prime immune

responses in vivo.

HC class 1 molecules play an important role in im-
mune surveillance by displaying antigenic peptides on
the cell surface (1). The majority of these presented
peptides are generated by a multicatalytic proteolytic particle, the
proteasome, which is present in the cytosol and nucleus of all
cukaryotic cells (2). These antigenic fragments are then translo-
cated into the endoplasmic reticulum (ER)® by the transporter as-
sociated with Ag presentation (TAP), where they bind to newly
assembled MHC class T molecules and then are transported to the
plasma membrane (1). As a consequence of these mechanisms,
class I-presented peptides are derived in most situations exclu-
sively from cellular and viral proteins synthesized by the APCs.
Ags in the extracellular fluids do not gain access to this pathway in
most cells and fail 1o be presented (3).
However, a subset of APCs can present exogenous Ags on class
I molecules (4, 5), and this process is markedly enhanced when the
Ag is internalized by phagocytosis (6, 7) or macropinocytosis (8).
In these cells the exogenous Ag is transferred from the endocyltic
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compartment into the cytosol where it 18 degraded and presented
by the classical MHC class | pathway (8-10). Alternatively, in
some cases peptides from the exogenous Ag appear o be gener-
ated in the endocytic compartment and to bind to MHC class 1
molecules on the cell surface (7, 11-13).

The APCs that can present exogenous Ags on MHC class [ are
quantitatively recovered from lymphoid tissues in a low density
fraction that is enriched in macrophages and dendritic cells (DC)
(5). That macrophages can mediate this form of Ag presentation
has been shown in assays with highly purified macrophages and
cloned macrophage cell lines (14). It has been more difficult o
address whether DC possess a similar Ag-presenting capability
because purified preparations of these cells are often contaminated
with macrophages. Therefore, this question can only be resolved
with absolutely pure DC. This is an important issue because DC
are extremely potent APCs that are believed to play a key role in
the imtiation of T cell responses (15). This was the rationale in the
present study for isolating cloned dendritic cell lines.

The exogenous pathway is active in vivo (6, 16) and probably
plays an important role in generating CTL responses in several
situations. A major pathway for stimulating CTL o tumors and
transplanted tissue involves the representation of tumor or alloan-
tigens on host bone marrow-derived APCs (17-19). Moreover, a
similar pathway may be involved in generating anti-viral responses
(3). Finally. this pathway can be exploited for stimulating T cell
responses to Ags in vaccines (20). Therefore, it is important to
elucidate the underlying cellular and molecular mechanisms un-
derlying this pathway of presentation.

Materials and Methods
Cell lines and Abs

NIH 12 Leuk was provided by Dr. U. Rapp (Wurzbueg, Germany) (21)
FDCP-1 is a GM-CSF-dependent cell line used to measure GM-CSF pro-
duction (22). The retrovirus-producing cell line Crip MFG-murine GM-
CSF (23), the macrophage cell line AXIAT (14), and T-T hybndomas
REF33.70 (anti-OVA, K") (24) and MF2.2D9 (anti-OVA ' [A") (6) were

0N22-1767/97/502 .00
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previonsiy deseiibed madbs Y3 ann-H2-K 250 V3P cann-1A) (26
202 wnn-FeyRID 270 1o H0AT cant-BT- 1y 2% GL-1oanti-BT-2
P290 YNNI G- OAM L O3, DT cann- Ly 6By (3 MY G
The-Tr 0320 MNP0 canti-Nac- e o33 NLDC TS ganni-DEC-205) (3,
VN3 nd Mo 2 0360 were provaded by the Lsboratories of origin
andfor ebtained  home he American Type Culture Callection
Ruckvaille, MY

Immogtadization of DC

Bone marow cells Hoshed trom the lemuss and tibias of CS7REAO mice
t1he Fwhkson Liboratories, Bar Hanbor, MEy were depleted ol RBC by
smmoinsm chilonde greatment. Nucleated cells €3 2 10" were then -
Tected with an amphowopic, replication delective, retrovirus-expressing
muone GM-CSECCRIT MEG-murine GALCSE) by cocultivation for 38 b
in the prescnce ol polybrene as previousty desenibed 137), Nenadherent
cells were displaced by gentle pipetting and then plied into calture i
2d-wel dishes i the preseece of REML 107 FCS,and 3G ng/ml merine
GAE-OS1L Cellowere refed every 2 dis, Cudtures developed an adherent
monolayer and clusters ol DO colonies, Cultures were dispersed when
vontluent and phiced into mediia facking OM-CSE Atier wn additional 2
whoin cultore 10 1he absenve of GM-CSTE 1o expand the cell population, the
Hoatig cells were colfected and infected with aebevitus encoding o
amd ref usig sapernatant GO from NEEEJ2 Leuk cells. Aler 36 0 at
VT O Hoating cells were collected, wished, and resuspended in DMEM
high plhircose supplemented with 3075 FCS, c-gluamine, amd antibiotics
and prassaged in tssue cubiure flasks, From these cell lines DO were sub-
Clensed b Touting dilation. For e sabcloninge amd indtiad passage. condi-
tioned medi L3000 from the uncloned DO lines was added @ the culture

medium
l'l'”l?HH]U:'I‘UI'HT',H( (e

Tmmunefluorescence stining was perfsmmed as presiousdy described (38)
Brictlv. dendritic clones were incubated with mAb-contaiming supernatants
for 45 min w4 Colodlowed by FETC-conjogated goat anti-vat [pGar FEFC-
vcanpugated goat anti-mouse 1pGooEdr Cappele Organon: Teknika Corp.,
West Chester. PAL Samples were anabyzed onw FACScan Bow eytometer
tecton Dickinson).

RNA estraction and R1-PCR

Totab KNA was extracted trom cells and purificd using the RNeasy Total
RNAKI Quagen, Chatsworth, CAd and cIINA was prepared using reverse
wansctptine. Yhe oligonucicotide grimers COTTTGTGCCCAGOCT
TATA tcomplementiny to the positive strand of DEC-25 sequence, po-
sitenr ARy and CATTCTETTCCCAGETACCT reomplementary o the
nepatne srand ol DIEC-205 sequence, position 685 swere syathesized by
the Malevulr Biology Core Facility ol Dana-Farher Cancer Instiitute, A
plasind containing 37 2-kb DEC-205 ¢DNA tkindly provided by Drs,
Wanping Tiang and Michel Nussenzaeip, Rockefeller Uindvensity, New
York, NY 1 and cDNA from various cleaes were wsed i templates in #CR
reacton, PCR-ampliticd prodacts were anidy zed vna 125 aganose gel

Wedvs for phagooviosis

For oltrastracturat anadysis, DO2 cells were ncubated with fatex beads (3
Jun in diametery i 10-cm diameter cultuse dishes ar 377°C tor 30 non. and
then swashed and Bed with 5 paratormaldehyde. Subseguent embedding.
ultnathin sectioning, ad clectron microscapy were performed at the Core
Facrtity el Thrvard Medical School (Boson, MAy For msunalfuores-
cenee wmhosis ooty were plated o covenslips, incubated with FITC-con-
jogated Tes beads €3 g in diametery at 37°C Tor 30 min, and wasbed.
Cells were exanined on i Mooreseence microseope (with the help of D
Joel Swanson. Hasvard Medical School, and iy pan blue (Fisher Scientitic.
Prisburgh, PA 2500 pH oS0 s added oo gquench extiacellular #1TC-
coipugated beinds.

freparationy o1 Ag Deads

frone osade beads tfrom ParSeptive Diagoostios, Cambridge. MA)Y were
con ety conjugated W chicken egy OVA aceording 1o manulacturer’s
instraction. FLVC i8igma Chemucal Co., St Louis, MO wis passively
absarbed ke Latey beads (Polyscience, Tne.. Waningwon, PAD | janin di

amcterd avenrding o the manufacturer s nstrackians.
AL proesentalion assavs

APC were incalaied i serum-free OptidMENT TLile Techoelogivs, Gath
crehurg, NI supplemented with Nouidoma (Bochringer Manhein, -
drapolie, INY for 30 min w 37°€ with or without the inhibitors biefeldin

EXOGENOUS Ag PRESENTATION BY DENDRINC CELES

A

FIGURE 1. Phatomicrographs of [3
colls 1 ALTATL Magnificalion, =6 30,

14 DO and macrophage

AS g/l Sigma Chemnical Cooy chloroguine (10 pdv: Signa Chemical
Cour cytochatasin B (5 peghnl: Signes Chemical Coo LLel (30 gL LEM
(HE ML and MG 132 010 gD followed by e addition of Ag. Ag wis
added i soluble form or bound o iroen oxide beads, 1 some cases, OVA
wits lealed onta the cytosol by asmotic fysis of pinosemes 1391, o0 SHN
FEKI was expressed prthe cytosal using o vavcinta recombinant L gl
from Drs. Jon Yewdell and Jack Benpinky (400 After 5-h meabation at
A7°C, the eells were washed, aed with 190 partormaldehyde sofution,
and added to mivratiter plites. T wome avsins live APCs (1P Avelh weee
incubated with varving concentraions of Ags i 200 q ol cubiiee imedivm
in flat-hottom miceotiter pliges. The culture medicn sas RPN HGH) pre-
pared as previousty described and contining 025 gt indomethacin (41
Spevilic F-T hybrids were added 1o the mivzoniter plates s meubated For
2000 377, after which an aliquat CHEY gl ol superpatant was collected
and Trecze-thawed, The 11-2 content in culture supernatants was assiggad
using an 10-2-dependent celt fine CTLL s presiousdy described 12, 13

Results
tsodlation of cell ines with 1O mormpholopy

it is well estabiished that hane marrow-derived DXC can be cubared
s GM-CSE for short periods (44, 45), We attiempted e develop
long term cell lines by trmnsducing bonie marrow cells witk GA-
CSE. This resulted in the groswth of gell populations that contimned
a subpopulation of cells with dendritic: morphology. However.
prowth of these DO was net sustiined hevond 6wk, and we were
unable 1w clone them.

We. therefore, moditied this approach by superinfecting G-
CsF-transduced bone marrow cells with anve ad suf oneogenes.
The resulting celb populations contained cells with dendnitic mor-
photogy that continued to grow in cullure. By timiting difutson. 20
ctones of DC were obtained in <4 10 5 wh. These cells had prom-
ineal deardritic processes and rullled edges (Fig. LA that were not
observed on macrophages ¢Fig. 18 they atached W plstic and
then detached over ttime, so that cultures contained both adheren
and fleating cells. Where examined, the IXC clones do not centinue
to make measerable GM-CSIF using a sensitive bioassay (data nol
shown). These DC clones have been in cultuse Tor =6 mo and can
be frazen with cryopreservatives and thawed with good viubihing,

Characterization of coll suriace molecules

We characterized the suelace pheaotype of these DC clenes by
immunotiuerescence and Now cytometry. Tndividual Muorescence
histograms for ore clone are shown in Figure 2 A-&), and the
phenotypes of several dilferent clones are summanzed in Table 1
Al clones lacked T celi-specilic tep, CD3 and B ocell-specilic
Gurface Tgy markess fdata not shownn Most of these celis es-
pressed ligh levels of MHC class Tand cliass 1T molecules, the
costimulatory malecules B7-1 and 37-20as well as CD32 0o yRID
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bmmunailuorese cnce analysis of unmodalized O0 200 coll Tine, DO cells eA R and A3 TAT maciaphaaes o
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dese nliend in Seriads amed Mothods, Daotted Bines epresent cell staining sith FHC-conjupated secondary Abs only

Table 1.

Suriiiny of sartace phenotype of DO Clones e

1

Marker (R [RIGAN | et A AT
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341 ! I
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Sseminns of sundee phenotype oF represestative ones of DU comganelt
watle that of e roptoge cotle AL TAT Fone repreentatnge 1 cloanes and A EAT
were stained By mdires Dimsnsumononess e ash m A sopemstants of the bt
spec i hies tolloss e approprate HHECconguatechsecomdan s s disenbid n

Atrteoads and Mlethods Relane Buorese ence mtensits s indieeted sl phos

skt e BRI tepresents apronmatel one Jog soale

and C83 tintzacellular adhesion meleeale -1y These markers have
ail been reported on cultured 13C (46 4810 atthough they can aiso
b evpressed on other cell tvpes.

The most spevific markers for murine DC are the DEC-205 mol-
ceule recognized by the mAb NLDCL4S (49) and the Ag detected
by the wiAb 331 (35), NLICTAS stained nuany of the DC cloaes,
CDOL2 DO and DO (Fig, 23 The expression ol DEC
205 i these cells was conlirmed by RT-PCR (Fig. 3. The other
dendritic marker, 3301, abo stained several elones, As expected.

v

the macrophige cells AL TAT did not express DEC-205 (Fig. 210
or 3301 tdata not showny, We concluded from these edteria than
these cells represemted cloned D,

Fhere were some lines witl dendritic morphaology that lacked
the expression of both dendritic markers ¢Fable Ti Tor 33131 this

123456

FIGURE 3. Analvss of RT-PCR groducts onc 3202 aaaiose wel Lo
FOADNA it digest: fane 2 PRINTTERE DNA T faclll diests Lrae
£ PR praduc Casing plasmid containing DEC-205 < DN A s templane
fane -1 RE-POR prosduct of mENA Gom AL TAT naciophages fane
R-PCR product of mRNA from DO 20500 dne 6 RI-PUR producd o
mRENA rom D20

sight simply reflect the sensitivity of the immunoelluorescence
asvary because even on the DO where we detected expression,
the intensity ol staining was weak. However, these cells were
also negative tor the other dendritic marker. DEC-205, by both
immunofluorescence asd RT-PCR. The DEC-205-positive and
egative cells otherwise appeared (o express the same surface
molecules and were indistinguishable from one another an mor-
phalogic criteria. [Lis possible that the DEC-205-negative cells
are ol another lineage of cells ez monocyies) or that there
is feterogeneils in 1he expression of DEC208 and 33D by
priniry iselated DC
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FIGURE 1.

trastiae tare of DOC20 incubated swith 3 pm-diameter
Lates beads tor W al 370 and (then washed and handled as
desctbed inc Aateriols and Mothods, Magnilicalion, <800,

¢ clones are phagocytic

To determine whether the 1C clones were phagoeylic, they were
meubated with datex beads. When viewed by phase microseapy.
the DC appeared to rapidly internalize these particles (datik not
showny, To determine whether the beads were ingested and nol
simply bourd 10 the cell surface, we initilly performed nlirastone-
trd stuclies, Figure 4 shows an electron micrograph of DO
cells incubated with Tates beads wt 37°C for 3 min, Numerous
heads were viswadized i most cells and appeared 1o be in vesicles.
Fowever, it is possible that surfaee-hound beads could give a sim-
tar appearance, depemding on the plane of sectioning, Therefore,
o Further vealy that beads were internadized into cells, we per-
tormed an imnunotivorescence analysis. The DO were incubated
with FITC - labeled fatex beads and then analyzed by luorescence
mieroscopy. Trypan blue was wdkled to quench the Huorescence of
beads outside the cells, Figore 5 showed both phase (Fig. 34 ) and
fuorescence (Fig. 58y images of representative cells, Mosy DO
contained beads whose fluorescenve wits pot quenchied with rypan
blue. The fleorescence ol surface-bound or free beads was
gquenched. These analyses ndicated  that the DC clones are
phagocytie

Proserdation of OVA on AMEIC class | and class | molecalos

The availability of cloned 2C allowed as to examine their Ag-
presenting cpabibties and particolarly whether they ceuld present
exogenous Ags on MHC class T molecules. The preseatation of Ay
was determined by mecasurig the production of -2 from T-F
hahrids specilic for OVA peptides bound to MC class 1 mole-
cules, DC24 colls o representative DO clone. presented on MEC
class Tmwlecules hoth soluble OV A und particulate OVA added o
the culture medium (Fig. 6.4 However, compared with soluble

EXOGENOUS A PRESUNTATION BY DENTHRINC CTLES

FIGURE 5.
diameter ates boads conjugated with FELC Tor 30 min anl 47 ¢ and
then guendcled svith tiypan Blue 1257, phe s Bothy phase ¢4 and
Hhiorescence i pictures of te same field were ke, Many intracet

X2 are phagoahe, Cells wore incubated swith s-pm

lulat Hucrescent beads are of the plane of Incus, Extracelbular bheads
were nob Hluoresoent e amy plane of tooes, Magnitication. - 6,
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FIGURE &, Prosentation of exogenous OVA and sotuble OVA on

MU Class Fandd class I molecules. APCS < T welsand BE3.70
LA B and G5 o 10% el or AU2200 0k 5 10 aedl and e
indhicated smount of bead-conjugated OVA o soluble OV A were cul-
tred i microtiler plates 1200 phy Calivres seere then handlend as de-
soribed in Materiols and Methods, A, Presentation ol head-conjugated
VA open sgquares and saluble OVA fupen triangler by DC2 4 cellson
S0 dlass Fmolecules: B preseatation of bead-conjugated OVA By
13024 wopen square) and A3 TAT wopen iangler oo MHC dlasc b mat-
coules, O Presentalion of bead-c onjugated OVA by various DO clones
an MHC chass P modecules £ Presentation of bead-c onjugatod €VA
topen squaret and soluble OVA wpen triangles by DC2E cells on
AV class 1 mobecules

ONVAL the presentation of bead-bound OV A was 100 10 1000-fold
mare eflicient (Fig. 600 Other DC clones were similarly capable
of presenting OVA an MHC class | omolecules (g 601 This
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FIGURE 7.
an MU class Tmolecules D024 cells 2 2 10%ml were pretreated
with 5 paiml ovtochalasin B fec 40 min topen trisngler or medium
aloge topen sguare fnowed by the addition of bead-canjugated OVA

Lirect of ovtochalasin B on exogenoos VA presentation

VB0 el A o hypotonic foaded OVA by vsis of pinosome 22 mg/tad;
By, further incubated for 6 b, and then fixed with 774 paraformalde-
hyde. Cells woere then titeated i microtiter plates (100 pdi, and the T-7
hybhried <ells (5 = 10%welll, RE33.76 ¢A and 1) were added to the
cultures 1200 ul total and handled as descnbed in Materials and

Aetheods,

Ag-presenting capability was similar to that of A3 1A7, 0 macro-
phage cell line (Fig, 68) (14), Since the C were pure clones, we
conclude that the pathway for presenting exogenous Ag on class 1
melecules is active in these APCs

We aiso examined the ahtlity of the DC ta present Ap on MHC

class { molecules. These cebls presented soluble OVA to an OV A
plus [A™specific T-T hybrid (Fig. 621, Similar to the chass § path-
way. DC2.4 presented bead-bound OVA more efficiently than sol-
uble OV A Therefare a DC can weguire exogeaous Ag and present
st simubtancously on both class | und class 11 molecules. Compared
with similarly derived macrophage cell lines, the DO expressed
higher levels of MHC class I melecules and were more potent at
cluss 1T Ag presentation {data not shown). Without TFN-y stimu-
lation, the macrophage cell lines were cither incapable or only
weitkly able to preseunt Ag on chass 11 (14).

Presentation of particulate OVA was infiibited by
cviochalasin

Phagocylosis was previously shown (o be crucial for the presen-
tation of particulate OVA by macrophages (11, 14). Here we ex-
amined the eflect of cytochatasin B. an inhibitor of phigocytosis,
on the presentation of OV A by DC. Treatument with ¢ytochalasin B
(5 pgfmly ishibited the presemation of bead bound OV A on MHC
class [ molecules (Fig. 741 In contrast, this agent did not afiect
presentation when OVA was loaded directly into the cylosol (Fig.
7Hy, which indicates that st is intetering with an carly eventm the
exngenous pathway and not at other steps i the class 1 pathway.

Prosentation by (0 of exogenous Ag on MHC class |
mnfecules is chioroquine insensitive

The presentaion of exogenous Ags on MEC class T molecules in
sone cases involves proteolvais of the Ag i the ovtosol (8§-10y,
while i other cases the prateolysis appears to cccur o the endo-
cvtic compariment (7.0 P13 It was of interest to determine
which of these mechams<is was operative tn DO To investigate
whether presentation required protealysis in acidic vesicles, we
treated the DC with chioroquine during exposure te exogenous Ay,
Chioroguine raises the phlin the eadosomal amd lysosomal com-
partments and thereby inhibits protein hydrolysis by cathepsins.
which require an acidic covironment for activity 30, 311 Treat-
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FIGURE 8. tliect of chioroguine on exogenous (VA presentation on

MG class | and class 1t motecules. DC2.4 cells 2 < 10%mb were
pretieated with 100 aM chiorogume for 30 min (epen triangled or with
modium alone topen square) followed by the addition of bead-conja-
aategd OVA B0 gg/mly, funher incubated for 6 b and lixed with 1%,
paraformatdehvde, Cells were then Srated b miciotiter plates 1100
adiand e T-T hvbrads (3 = 10 weili, RF35.70 04 and ME22DO R,
were added to the cuttures 200 g 10tk and handled as described in
Materials and Methods.

meni with chloroguine did nor ishibit 1he presention of particy-
late OVA on MHC class 1 moelecules (Fig, 84} In fact, this agent
actualdy slightty enhanced this presentation. suggesting that prote-
olysis in vesicles might be luniting the availabitity of Ag for class
[ presentation. In contrast, chloroquine treatment completely in-
hibited the presentation of bead-bound OV A on class 1 molecules,
as expected (Fig. 88) (52). This latter linding serves s a positive
control for the effectivencss of chloroguine in blocking proteabysis
in vesicles. These results suggest that the class [-presented peptides
are heing generated outside of the endocytic compintments m DC.

Role of the proteosome in class | prosentation by DC

The other major pathway for degrading proteins in ecils 1s medi-
ated by proteasome in the cviosol and nueleus (33 This pathway
is responsible for generating the majority of class T-presented pep-
tides from endogenous cellular and viral proteins (20 and has been
imphicated in the presentation of exogencus Ags by macrophages
(9). Therefore, we next exarined the ctfects of peptide aldehyde
ihibitors of proteasome (2) on the presentation ol exogenous
OVA by DC. As shown in Figure 94, two of these inhibitors,
LLaol. wnd MG132, inbibited the presentation of particulate OVA
on MHC class T molecules. In contrast, a closely related peptide
aldehyde. LLM, did not inhibit the presentation. This agent serves
as o specilicity control because it has activity similar Lo thase of
thnl. and MGI32 on ihiol proteases, but 1 much less potent
aginnst the proteasome (2. Furthernwre, LEnL and MGI32 did
net inhibit the presentation of the OVA peptide SHNFEKL ex-
pressed in cytosal from a minigene in a vaceinia virus construct
4y (Fig. 942). These results indicate that Lbab and MG132 -
hubit the presentation ot exogenous OVA by inhibiting peptide
generation by the proteaseme and not by aifecting other steps in
the class T pathway.

Brereldin A inhibited bead-conjugated (OVA on both AHC
class [ and class iF molecules

Brefeldin A blocks the exocyiosis of proteins fron the endeplas-
mic retivulum and Golgi complex and thereby prevents newly as-
sembled peptide-MHC molecules from reaching the cell surtace
1341 The presentation of exogenous Ag on MHC class | molecules
by the vacuolar pathwiay has been reported (o be insensitive (o this
shibitor (7. 1L 131 while presentation by the cylesolic pathway
15 thibited by breteldin A {8 -1{h. We therefore examined the
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FIGURE 9. Excgenous OVA presentation was inhibiled by orotea-

some inhibitors. NC2.4 cells were preincubated with medium alone
fopen square), 40 pM LEnl topen diamond, 40 b LUM (open cireley,
or 10w MG 32 (open trrangle for 30 min followed by the addinon
of bead-comugated OVA 150 pa/mill Tor b h 1A or infection with re-
cotnhinant vaccinia viras encading the SUNFEKD peptide (10 plague-
forming units/cell) for 3 h (81 Cells were then fised with 1% parafor-
maldehyde and incubated with RF33.70 (10%wellt for 20 b (200 ).
Cultures were then handled as described in Alaterials and Mothaods,

effcet of this apent on the presentation of exogenous OVA hy DC.
Brefeldin A (5 pg/ml) completely inhibited the presentation by
DC2.4 cells of particulate OVA on MNC class 1 molecules (Fig.
104 ) and also inhibited the presentation of OVA on MHC class II
molecules (Fig. L08), suggesting a role for newly synthesized
class 1l molecules in presentation of Ag by these DC.

Discussion
Properties of cloned DC

DC are present ta both lymphoid and somatic tissues, but in rel-
atively low abundance (55). Consequenty, it is diflicuit to obtain
large numbers of these cells with a high degree of punty. Many
types of studics would be facilitated by the availability of reliable
methods to jsolate Jarge numbers of homogeneous DC. Larger
rumbers of these cells can be obtained by cubturing precursors
from peripheral hlood or bone marmow in GM-CSFE and other cy-
tokines (44, 45). This has been an important advance; however,
these coltures typically contais other contaminating cell types, and
this approach has not allowed the isolation of cloned DC lines. We
also failed to grow clones of DC from bore marrow cultures trans-
duced with GM-CSE. Presumably, GM-CSF stimulation is not suf-
ticient for immonal growth of DC or their progenitars. This is
consistent with previous studies examining 1he reconstitution of
lethally irradiated mice with bone marrow that had been infected
with a replication defective, retrovirus-expressing GM-CSFE (56).
Although a myeloproiiferative disease occurred secondary 10 con-
stitutive GM-CSF secretion in the primary recipients, thes did not
evolve into a clonal Jewkemia. Morcover, the myeloproliferative
disorder could not be tansplanted into secondary recipients (50,
However, we found that supertransfection of siye and rafinto GM-
CST*-transduced cultures immortalizes these cells. In this case GM-
CSF probably acts in a patacrine manner to expand intectable DC
because immortal growth is maintained without the clones produc-
ing detectable levels of this cylokine. Simifar approaches to im-
mortalize DC using oncogenes {without GM-CSF) have been re-
ported by others (57, 58), although whether the iselated cells are
bona fide DXC has not been firinly established in all cases.

The initial criteria we employed tor wdentitying DC was mor-
pholagic. These clones had very obvious dendgrilic processes and
veils. which was an appearance we had never observed in cells

EXOQGENOUS Ag PRESENTATION BY DENDRITIC CFLES
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FIGURE 10. Edect of brefekdin A on oxopenous OVA presentation

Pawvene

an MEC ciass Fand class i molecules. DC2.4 cells 12 > 10
pretreatecd sith 5 ppy/mib bredcldin A for 30 man (open triangles or me-
divm alone open square} followed by addition of beads conjugated
QOVA (50 pg/mi), funther incubated far 6 h, and fixed with 1% para-
formatdehyde. Cells were then tifrated in microtiter plales (100 iy
and the T-T hybrids (5 % 10 Awelly RFE33.70 {A) and MF2.2009 (8] were
added to the cultures (200 pl tolah and handled as described in Aa-
terials and Methods

growing from fresh bone marrow infected with the same mive- and
raf-expressing retrovirus (a procedure yielding macrophage and B3
cell clones) {143 (our unpublished observations). That at least some
of these cells were indeed DC was confirmed by their expression
of specific DC markers, DEC-205 and 33DJ. These cebls also ex-
pressed other molecules that are typical for DC. including high
levels of B7 family members and MHC class | and class 11 mol-
ccules. They also expressed other receptors that are not present on
freshly isolated DC, such as CD32 and Macl, but which are found
on cultured DC {47, 57, 59, 60).

The DO clones can avidly internalize micrometer-sized parti-
cles. This process requires microfiliments, and the particles are
found in cells in large vacuoles. Therefore, the DC are phagocyiic
This property has previously been observed for cultured DC and
DC resident in tissues (61, 62). We show that this activity is im-
porlant for the presensation on MHC moelecules of pepudes from
particulate Ags [further discussed below).

We also isclated clones with similar morphology but that acked
expression of DEC-205 and 33D1. Given the similarity of their
appearance and their expression of other cell surface molecules to
the DEC-205-positive clones, we favor the possibility that these
clongs represent different subsets or different stages of maturation
of DC. This interpretation would be consistent with other data
demonstrating phenctypic heterogeneity in freshly isolated and
culttred DC {63-65). However, in the absence of other objective
eriteria, it is difficut 10 rule out the possibility that these DIRC-
205-negative cells represent some other unrelated cell lineage or
that their phenotype is abberent and an artifact of the y1mmortal-
ization conditions.

The simmortalized DC lines are homogeneous and casily growa,
These properties shovid be useful o siudies explormg the celi
hiotogy and biochemistey of these cells. We have used them w
analyze the Ag-presenting pathways thal are operative in these
cells.

Presontation of exogenous Aus v DC

The major question addressed by the present study is whether DXC
are capable of presenting Ags from the exuracellular fluids on
MUC class I molecules. Previeusly, cells with this capability were
detected in fractions from bath spleen and thymus enriched in DC
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(5, t6). However, these samie fractions contained some macro-
phages (5), and macrophages have been shown Lo have this Ag-
presenting activity (L, T4 Our present results conclusively dem-
onstrate that cloned DC that are free of macraphage contamination
can present exogenous Ags on class T molecules, This pathway of
presentation was detected nosmuliiple different clones.

Soluble OVA added to culture mediom was presented on class
I molecules by DL but required high concentrations of Ag. Ap-
proximately 1000-fold less Ag was requized when the OVA was
conjugated to a microsized paticle that was internalized by phago-
cytosis, This enhanced presentation was blocked by cytochalasin
B, which disrupts phagecytosis but not other endocytic processes.
These results are simifar to carlier findings with macrophages (14)
and indicate that class 1 modecules can menitor the contents of
phagosomes and potentially other endocytic compartments in [,
One such compartmestt maght be the macropinosome, because this
5 site e other cells that has been maphicated inthe delivery of
exogenous proteins into the class T pathway (8), and macropine-
evtosis oceurs in DC (66

Two distinet pathways have been described for the presentation
of internalized Ags on class T motecales of macrophages. One 1s
independent of the proteasome and TAP and js resistant w brefel-
din A (7,0 T35 In this case i1 s thought that rhe presented pep-
tides are generated in the endoecytic comparttuent and then bind w
class | molecules en the plasma membrane. The other pathway
requires proteasome and TAP and is seasitive 1o brefeldin A (8 -
103 In this case. Ags are transferred from phagesomes into the
cytosnl where they Tollow a common final pathway with endoge-
nous Ags. The presentation of OV A particles by DC is sensitive (o
inhibitors of the proteasome and breteldin A, but resistant o chlo-
roguine. Therefore, it appears that in these APCs OVA 1 Tollow-
ing the phagoseme to cytlosol pathway., Whether DC also have a
vacuolar  pathway for class 1 presentation remains (0 be
determined.

Comparcd with macrophage lines, the cloned DC present cxog-
cnous Ag with similar ethiciency o MIIC class T-resteicied T-T
hvbridomas. Nevertheless, it is likely that these eclls will be more
cflective in stimulating responses to these Ags because of their
potent imreunostimulatory properties. T-T hybrids only require
sthuulation through their TCR, while normad T cells require addi-
tonat signals, such as B7-1 and B7-2, which are expressed at high
levels on DC. Morcover, the DC clones are coastitutively better
class I-presenting cells than macrophages, and this correlates with
higher levels of expression of MHC class 11 molecules.

There 1s considerable evadence that the pathway for presenting
exogenons Ags on class T molecules is active in vivo (05 Macro-
phages and DC isolated from immunized anuinals present the m
jected A on their class T maotecules. Moreever, injection of anh-
genie patticles primes CTL respenses 46, 20). This pathway
probably plays an impornant role in generating immunity in several
pathologic sruations, including responses against tissve truns-
plants, tuniors, and possibly even viruses (3, 17-19). In some of
these siuations, the exogenous pathway may be the major mech-
antsi Tor initialong responses. This may be because the soniatic
cells that are producing the Ag are themselves poor stimakators of
mumeaity, and professional APC, such as the DCL are needed to
primoe responses (15}

The exogenous class T pathway can petentially be exploited to
generate CTL immunity to proteins in vaccines. Conventional vae-
cine preparations geacrally fail to elicit CTLL responses. presuni-
ably because the Ags fait to be presented in vive. However, par
ticles van be used to target proteins into phagocytes, and this is
eltective i conferring protective CDE T cell immunity (6. 20). The
existepee of the phagosome to cytoso! pathway i DU makes this
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approach particularly attractive. Studying this pathway in the
cloned DC should help to optimize appreaches lor targeting Ags
inter these key APCs
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MATERIAL TRANSFER AGREEMENT
Dana-Farber Cancer Institute, Ine,

The Umiversity of Western Ontario at F151 Richmond Street, I.ondon ON NGA 3K7 and its mvestigator(s)
Dr Lakshman Gunaratnam (hercinalter collectively referred to as "Recipient”), in consideration of the
receipt of biological materials (which material has been provided to Dr. Mansour Haeyrfar ol The University
ol Western Ontario by way ol Material Transfer Agreement dated September 29, 2006 and Dana-Farber
Cancer Insilite (hereinalter "DFCI") herby consents o Dr. Hacyrlar providing said Material to Dr.
[Lakshman Gunaratnam) hereby agree (o the lollowing terms and conditions:

|. The biological materials to be provided to Recipient are: DC2.4. Material(s) shall mean the above
referenced biological materials plus progeny, unmodified derivatives and any accompanying know-
how or data.

2. The Materials shall be used exclusively for non-commercial research by Recipient to study Testing
conditions that lead to DC maturation after renal transplantation.. The Material(s) shall be used solely
by the named investigator and those under his or her direct supervision. Materials will not be used for
in vivo testing in human subjects. Use will be in compliance with all applicable Federal, State and
local laws and regulations, including, but not limited to animal welfare laws and regulations.

3. The Materials are the property of DFCL. Ownership of modifications and derivatives of Materials
will be determined by the parties hereto depending upon (a) their relative contribution to the creation
of said modifications and derivatives, which is to be considered but not required in said negotiation;
and (b) any applicable laws and regulations relating to inventorship.

4. Recipient shall not sell or otherwise distribute Materials to a third party for any purpose. This
Agreement and the resulting transfer of Material constitute a non-exclusive license to use the Matenal
solely for the basic research or other not-for-profit purposes described herein. Recipient shall not use
Materials for any products or processes for profit-making or commercial purposes.

5. This agreement 1s not assignable.
6. DFCI has, or may, make Materials available to others, both profit and non-profit.

7. To the extent supplies are available, DFCT agrees to make the Material available, under a separate
agreement, to other scientists for teaching or not-for-profit research purposes only. Reciptent will
acknowledge DFCI as the source of the Material in all publications containing any data or mformation
about the material unless DFCI indicates otherwise.

8. Recipient will arrange the return to DFCI or disposal of all unused Material whenever mvestigation
for which it has been supplied discontinues or is terminated. In the event investigator(s) transfer to
another institution, a new Materal Transfer Agreement is to be executed.

9. The Matertal hereunder provided is experimental i nature, and it 1s provided WITHOUT ANY
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. DFCI MAKES NO
REPRESENTATION AND PROVIDES NO WARRANTY THAT THE USE OF THE MATERIAL

https://gwwa.lhsc.on.cafserviet/webacc /7836517097 7deba195¢647h988b. Item.drn=3549292z0&tem.Child.id=&ltem.Attachment.allowViewNative=1 Page 1 of 2



A: 10790 Materials Transfer Agreement 218711 10:38 AN

WILL NOT INFRINGE ANY PATENT OR OTHER PROPRIETARY RIGHT.

10. To the extent allowable under applicable laws, Recipient agrees to mdemmtfy, defend, and hold
harmless DIFCI and 1ts trustees. officers, staft, representatives and agents against all damages,
expenses (including without limitation legal expenses), claims, demands, suits or other actions arising
from Recipient's acceptance, use and disposal of the Matenals and their progeny or derivatives,
except msofar as such claims result directly from the gross negligence or willful misconduct of DFCI.

Accepted by: Institution: The University of Western Ontario

Authorized

Institutional Officer: S Investigator: Dr Lakshman Gunaratnam
Title: o __Title:
Signature: ~ Signature: o
Date: 3 Date: o

Acknowledgement: Dr. Mansour Haeyrfar, in consideration of section 1 as provided, hereby acknowledges
and consents to the transfer of DC2.4 cells to Dr. Lakshman Gunaratnam.

By: -

Approved by: DANA-FARBER CANCER INSTITUTE, INC.

Date:

Anthony A. del Campo, MBA

Vice President, Office of Research and Technology Ventures

Outbound MTA Agr [Agr ID], 18/05/2010

hitps:/fgwwa.lhsc.on.cafservietwebacc/7836517h977debaf95¢647b988b. . Item.drin=3534924z08&tem. Child.id =&Item. Attachment.allowViewNative=1 Page 2 of 2



THE UNIVERSITY OF WESTERN ONTARIO
BIOHAZARDOUS AGENTS REGISTRY FORM
Approved Biohazards Subcommittee: September 25, 2009
Biosafety Website: www.uwo.ca/humanresources/biosafety/

This form must be completed by each Principal Investigator holding a grant administered by the University of
Western Ontario or in charge of a laboratory/facility where the use of Level 1, 2 or 3 biohazardous agents is
described in the laboratory or animal work proposed. The form must also be completed if any work is proposed
involving animals carrying zoonotic agents infectious to humans or involving plants, fungi, or insects that require
Public Health Agency of Canada (PHAC) or Canadian Food Inspection Agency (CFIA) permits.

This form must be updated at least every 3 years or when there are changes to the biohazards being used.

Containment Levels will be established in accordance with Laboratory Biosafety Guidelines, 3rd edition, 2004,
Public Health Agency of Canada (PHAC) or Containment Standards for Veterinary Facilities, 1* edition 1996,
Canadian Food Inspection Agency (CFIA).

Completed forms are to be returned to Occupational Health and Safety, (OHS), (Support Services Building,
Room 4190) for distribution to the Biohazard Subcommittee. For questions regarding this form, please contact
the Biosafety Officer at extension 81135 or biosafety@uwo.ca. If there are changes to the information on this

form (excluding grant title and funding agencies), contact Occupational Health and Safety for a modification form.
See website: www.uwo.ca/humanresources/biosafety

PRINCIPAL INVESTIGATOR - L AKSHMAN Gy Na 2 AT A~ AN

DEPARTMENT MEo e RuE

ADDRESS Y00  WESTERN AD

PHONE NUMBER S19-bl =2\, FxT. FLULD

EMERGENCY PHONE NUMBER(S) 5/9- 6%b-41FY , 22 6-463-133

EMAIL LynAl 670 Jw o A

Location of experimental work to be carried out: Building(s) __ $D .1 Room(s) 230,224, 2.3 |

*For work being performed at Institutions affiliated with the University of Western Ontario, the Safety Officer for
the Institution where experiments will take place must sign the form prior to its being sent to the University of
Western Ontario Biosafety Officer (See Section 12.0, Approvals).

FUNDING AGENCY/AGENCIES, k28 8C En~T /K Soc SutmITT ED START—0UP
GRANT TITLE(S): _Mec humarsatf nhibihon  of dange o Q,Mﬂ\mm”
g e Ml 4—on ﬁ/ﬂkV\J *(“Q_\ 20 j?ng\ ha /LIFAV\(;}J.«S{A%.

»/{Jn ﬂ\k‘[ —_ l

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. A GRANT SUMMARY PAGE MAYBE ADEQUATE IF IT PROVIDES SUFFICIENT DETAIL
ABOUT EACH BIOHAZARD USED. ;

Names of all personnel working under Principal Investigators supervision in this location:
Xizhona Arand mo, 4AND)

e L ,d/s.sc

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*



1.0 Microorganisms

1.1 Does your work involve the use of biological agents? @’ﬁES O NO
(including but not limited to bacteria and other microorganisms, viruses, prions, parasites or pathogens of plant or
animal origin)? If no, please proceed to Section 2.0
i
Do you use microorganisms that require a permit from the CFIA? O YES @ NO

If YES, please give the name of the species.
What is the origin of the microorganism(s)?
Please describe the risk (if any) of escape and how this will be mitigated:

Please attach the CFIA permit.
Please describe any CFIA permit conditions:

1.2 Please complete the table below:

Name of Isitknown | Isitknown | Isitknown | Maximum Source/ PHAC or
Biological to be a to be an to be a quantity to Supplier CFIA
agent(s)* human animal zoonotic be cultured Containment
pathogen? | pathogen? | agent? at one time? Level
YES/NO YES/NO YES/NO (in Litres) N
: O Yes O Yes O Yes ha @102 03
£ o ls oG | OAG ®No 2L Trvhogens
Covame v in ]
©-Yes & Yes O Yes i o BOG | timnptrsed | © T B2 OB
Leahvvwn O No O No @MNo ST )  a
O Yes O Yes O Yes » 010203
O No O No O No
O Yes O Yes O Yes Q102 03
O No O No O No

*Please attach a Material Safety Data Sheet or equivalent from the supplier.
2.0 Cell Culture

2.1 Does your work involve the use of cell cultures? @'ﬁs O NO
If no, please proceed to Section 3.0

2.2 Please indicate the type of primary cells (i.e. derived from fresh tissue) that will be grown
in culture:

Cell Type Is this cell type used Source of Primary Cell AUS Protocol Number
in your work? Culture Tissue
Human OYes @No Not applicable
Pl
Rodent @Yes O No Mowse ki clvw,n, 20l 0-03) thlmb

S‘n'la,ﬁLv\’; blac c-k/bz‘.rmm,

Non-human primate OYes oo

Other (specify) OYes Mo

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*



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

Cell Type s this cell type used | Specific cell line(s)* Supplier / Source
in your work? s s
Human Gy{es O No 86-0 361 €, nepo | AT
Rodent @Yes ONo LT, apnc O3 /SASTH AT
CMY a2 s PVl R O
Non-human primate O Yes O No & ’ 4
Other (secify) es  ONo LL R, -

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

www.atcc.org)

2.4 For above named cell types(s) indicate PHAC or CFIA containment level required O1 O2 O3

3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source materials? O YES QA0
If no, please proceed to Section 4.0
3.2 Indicate in the table below the Human Source Material to be used.
Human Source Source/Supplier Is Human Source Name of PHAC or CFIA
Material /ICompany Name | Material Infected Infectious Containment
With An Infectious Agent (If Level (Select
Agent? applicable) one)
YES/INO
Human Blood (whole) or O Yes O No
other Body Fluid O Unknown 01 0z O3
Human Blood (fraction) O Yes O No
or other Body Fluid QO Unknown 01 02 03
Human Organs or O Yes O No
Tissues (unpreserved) O Unknown 01 02 O3
Human QOrgans or . .
Tissues (preserved) Not Applicable Not Applicable

4.0 Genetically Modified Organisms and Cell lines

4.1 Will genetic modificatig
1.0 and 2.0? @)é;

4.2 Will genetic modification(s) involving plasmids be done?

ONO

be made to the microorganisms, biological agents, or cells described in Sections

If no, please proceed to Section 5.0

&rVES, complete table below O NO

Bacteria Used for | Plasmid(s) * Source of Plasmid | Gene Transfected | Describe the change
Cloning * that results
@1’[5 J;) E\(.al( PC{)NPr'S (.ow\mern‘,t‘\i < iM“ ' Unlene D“wg’?ﬂ*’i“

Fachies phesoiyhai
ot m{J,u.‘o‘}U'}'l e Skl i

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

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*




4.3 Will genetic modification(s) involving viral vectors be made? O YES, complete table below O NO

Virus Used for Vector(s) * Source of Vector | Gene(s) Describe the change
Vector Transduced that results
Construction
Le v v PLV)( - Comaw~ti—tiA o M-\ See previown
ﬁnm%’bw{nﬂ:"—b\ or Se,_o_:f"l.h,-\ - l—-—
?ru iy vy Sonha Crun bofeely Lh ﬂ—hﬂ'-)/)] ﬁ"‘//'\‘ :

* Please attach a Material SafetyData Sheet or equivalent.

4.4 Will genetic sequences from the fgloaying be involved?
E

¢ HIV S, please specify _See aftochd  cdau gty ONO

¢ HTLV 1 or 2 or genes from any Level 1 or Level 2 pathogens O YES, specify ©NO )&CV(
¢ SV 40 Large T antigen ES ONO =

¢ E1A oncogene OYES O NO

¢ Known oncogenes O YES, please specify QN0

¢ Other human or animal pathogen and or their toxins O YES, please specify @O

4.5 Will virus be replication defective? @’ﬁES ONO

4.6 Will virus be infectious to humans or animals? @YES O NO

4.7 Will this be expected to increase the containment level required? ©YES N0 T 4+

5.0 Human Gene Therapy Trials

5.1 Will human clinical trials be conducted involving a biological agent? O YES 616
(including but not limited to microorganisms, viruses, prions, parasites or pathogens of plant or animal origin)
If no, please proceed to Section 6.0

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

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

5.3 How will the biological agent be administered?

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

5.5 Has human ethics approval been obtained? O YES, number: O NO O PENDING
6.0 Animal Experiments
6.1 Will live animals be used? G}'{S W If no, please proceed to section 7.0

6.2 Name of animal species to be used MU\_/‘\ (—MM
6.3AUSprotocol #___ Lo [O— OV} — Pﬂﬂ()/&vu__}

6.4 Will any of the agents listed in section 4.0 be used in live animals O YES, specify: 046

6.5 Will the agent(s) be shed by the animal: OYES O NO, please justify:
N A
A -

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*



7.0 Use of Animal species with Zoonotic Hazards

7.1 Will any of the following animals or their organs, tissues, lavages or other body fluids including blood be
used?

¢ Pound source dogs OYES QA0
¢ Pound source cats O YES N0
¢ Cattle, sheeporgoats O YES eNO
¢ Non-human primates O YES, please specify species QA0
¢ Wild caught animals O YES, please specify species & colony # oNO
¢ Birds O YES ©NO
¢ Others (wild or domestic) O YES, please specify OO

8.0 Biological Toxins
8.1 Will toxins of biological origin be used? O@S O NO If no, please proceed to Section 9.0

8.2 If YES, please name the toxin(s) €D oty |, ¢ Phalloicdin
Please attach information, such as a Material Safety Data Sheet, for the toxin(s) used.

8.3 What is the LDsp (specify species) of the toxin__ C > SO ny (i) /FL«HNL\ 2 5] ol s

8.4 How much of the toxin is handled at one time*? S jp 11:,1‘3, // Pre g e (:bv\wbq)
8.5 How much of the toxin is stored*? C3 25 Moy // PLa.umd\k(foo,ﬁlxleD

8.6 Will any biological toxins be used in live animals? O YES, Please provide detais: NG~

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

9.0 Insects Requiring CFIA Permits

9.1 Do you use insects that require a permit from the CFIA? QOYES @O
If no, please proceed to Section 10.0

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

9.3 What is the origin of the insect?

9.4 What is the life stage of the insect?

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

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

9.7 Please attach the CFIA permit.

9.8 Please describe any CFIA permit conditions:

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*



10.0 Plants Requiring CFIA Permits

10.1 Do you use plants that require a permit from the CFIA? OYES @6—
If no, please proceed to Section 11.0

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

10.3  What s the origin of the plant?

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

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

10.6 Do you do any modifications to the plant? O YES O NO
If yes, please describe:

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

10.8 Is the CFIA permit attached? OYES ONO
If NO, please forward the permit to he Biosafety Officer when available.

10.9 Please describe any CFIA permit conditions:

11.0 Import Requirements

11.1 Will any of the above agents be imported? O YES, please give country of origin

If no, please proceed to Section 12.0 0
11.2 Has an Import Permit been obtained from HC for human pathogens? OYES O NO
11.3 Has an import permit been obtained from CFIA for animal or plant pathogens? O YES O NO
11.4 Has the import permit been sent to OHS? O YES, please provide permit # O NO

12.0 Training Requirements for Personnel Named on Form

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

¢ Biosafety

¢ Laboratory and Environmental/Waste Management Safety

¢ WHMIS (Western or equivalent)

¢ Employee Health and Safety Orientation

As the Principal Investigator, | have ensured that all of the personnel named on the form who will be using any of

the biohazardous agentsZectuo s 1.040 9,8 have been trained.
SIGNATURE

% DESCRIPTId/MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*




13.0 Containment Levels

11.1 For the work described in sections 1.0 to 9.0, please indicate the highest ()/1L
2°03

HC or CFIA Containment Level required. 01
PRy 2317
13.2 Has the facility been certified by OHS for this level of containment? 74 w0
O YES, permit # if on-campus [ 4 mﬁpe d—cJ JurL ! Qﬂ

O NO, please certify
O NOT REQUIRED for Level 1 containment

14.0 Procedures to be Followed

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

SIGNATURE /M— Date:_ 0& | Y ] Ta O

14.2 Please describ&additional risk reduction measures will be taken beyond containment level 1, 2, or 3
measures, that are unique to this agent.

14.3  Please outline what will be done if there is an exposure to the biohazards listed,
such as a needlestick injury:

vt Aed = Cleense wounad = Emv% roonn Wik
— O‘E_ﬁl-arn\l r!-n nm‘—m':"hM .LGA =

15.0 Approvals

// 3 i — i —
UWO Biohazard Subcommittee:  SIGNATURE: ("~ )L( C éQﬁﬂ/
AT

>
e

Date: 29

Safety Officer for Institution where experiments will take place: SIGNATURE: (\ S\‘a N UJJl
Date:_{ e 21,201 O

Safety Officer for University of Western Ontario (if different from above): SIGNATURE:
Date:

s -
Approval Number:%\O’\)V\)O“ 016L0 Expiry Date (3 years from Approval):\/\\)‘a’\e 99 pale] g

Special Conditions of Approval:

’ﬁjl(wSOP at—‘mu\id - Provowl-- - Lephviiuses.

DO O tRonimon arfuneks 1o houelle [ store wxns(po
o U e o) -

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*
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Re: Biohazardous Agents Registry Form: Gunaratmam

| of 2

Subject: Re: Biohazardous Agents Registry Form: Gunaratnam \k
From: Lakshman Gunaratnam <Lakshman.Gunaratnam(@lhsc.on.ca>

Date: Thu, 03 Jun 2010 14:46:33 -0400 e nbo

To: jstanle2@uwo.ca

Sorry jul'\ﬁ %! 2 OlD

O.lug (70nM x 1/1000L x 1490 MW) max per use.
lakshman

Lakshman Gunaratnam, MD.,M.Sc.

Assistant Professor of Medicine
Nephrologist, University Hospital

London Health Sciences Centre

Schulich School of Medicine and Dentistry
University of Western Ontario

Siebens Drake Research Institute

1400 Western Road, Room 230B,

London, ON N6G 2V4

Phone: (519) 661-2111, Ext.89120
Email: gunaratl@lhsc.on.ca

|||Jennifer Stanley <jstanle2@uwo.ca> 06/03/10 1:52 PM >>>

Thanks Dr. Gunaratham

Can you tell me the maximum amount of phalloidin handled at one time -
please provide the amount in ug or mg

I think you missed this question?

Jennifer

On 6/3/2010 1:48 PM, Lakshman Gunaratnam wrote:
Please see pelow for confirmation:

1. Please confirm the following for the exotoxin:
LD50 - 50 ng/kg (for mice)
max amount handled at one time - 50-100 ng

max amount stored - 20 ug (0.lmg/ml x 0.2ml)

1490 MW x 0.5ml)

Thank you.

Lakshman Gunaratnam, MD.,M.Sc.

Assistant Professor of Medicine
Nephrologist, University Hospital

London Health Sciences Centre

Schulich School of Medicine and Dentistry
University of Western Ontario

Siebens Drake Research Institute

1400 Western Road, Room 230B,

London, ON N6G 2V4

= [’ T 1 } 1 1 . Iucﬂ -
2.r Please l?t me knog the following for the phalloidin: c),C cxk)dw’)
LD30 - 2 mg/kg (for mice) P Ssel
max amount handled at one time - please provide the amocunt in ug or mg
max amocunt stored - please provide the amount in ug or mg = 1l0ug (l4uM stock x

/3/2010 2:49 PM
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June 10 [0

DC.4 cells
They are transformed (SV40 T antigen) mouse dedritic cells. They

were made by Dr. Ken Rock while at Dana Farber. Sorry for the

oversight.



L. Please confirm the cell lines that you use (it was difficult to decipher the cell fines in

Table 2.3)
* MDCK
* LLC-PKI
° RAW
» HEK293, HEK293T, 293T
*  Jurkat
¢+ JAWSII
+ HK-2
* WT-9 DC,H
* mIMCD-3
s CMT-93

s 769-P and 786-0 renal cell cancer ¢ll lines
*  We will use/establish stably transfected cells expressing KIM-1 or KIM-1-GFP

Mouse Primary Cells
* Renal tubular epithelial cells from kidney
¢ Dendritic cells from bone marrow, lymph nodes or spleen
* CD4and CD8 T cells from lymph nodes or spleen or kidney
* Splenocytes
*  Thymocytes

2. Please send some information on the lentiviral vectors, etc. - such as an MSDS and/or
website information (see attaches printouts)
- see attached printouts

3. Please send a description of the work you do that describes how the biohazards are
used, stored and disposed of. Be sure to describe the modifications you do with the
lentiviral vectors.

DMSO: Will be used as a preservative to cryopreserve cells. DMSO will be used at 10%
in fetal bovine serum. DMSO accumulates in the medium at <1% concentration and will
be discarded in the sink with refuse media after addition of bleach. DMSO will be stored
in the stored in the contained provided by the manufacturer and stored as described in
MSDS (provided).

C3 Exotoxin: C3 is used to block RhoA activity in cells in culture at  Imicrogram/mL.
Media containing C3 will be discarded as stated above (DMSQ) given that C3 at these
diluted concentrations is not harmful to the environment. C3 is stored at -20 degrees
Celsius as indicated by MSDS.

E.coli: Will be used for cloning and plasmid preparation. Standard precautions will be
used under biohazard safety level 1.



Lentivirus: Lentivirus technology will be used to introduce or silence (SIRNA/ShRNA)
our gene of interest, KIM-1, into established cell lines or primary cells in culture. We are
planning on purchasing Lentivirus for SIRNA/shRNA from Santa-Cruz Biotechnology
(http://datasheets. scbt.com/se-6169 1 -sh.pdf). Expression vectors will be purchased from
Clonetech

{http.//tools invitrogen.conm/content/sfs/inanuals/virapower_lentiviral _system_man.pdf).

As far as we know KIM-1 is not a proto-oncogene. We will follow all standard safety
practices when handling or discarding lentiviral particles {(described in attached document
from Queen’s University Environmental Health and Safety).

Questions raised in review of protocol:

1. Where will it be done?

All Ientiviral work will be done in a designated bio-safety cabinet in a closed room. All
personnel will wear N95 masks at all times (during interaction) and use double-glove
technique. All contaminated equipment will be placed in bleach solution as described in
2. Which cells (specifically) do you intend to infect with lentiviral

particles?

Lentiviral technology will be used to express KIM-1 or SIRNA/shRNA targeting KIM-1
in mouse primary cells and cell lines that are not easily transfectable at high efficiency.
The cell types to be infected with lentivirus are: Primary mouse kidney tubular epithelial
cells, mouse primary T cells, HEK-293 (ATCC), LLC-PK1 (ATCC), 769-P(ATCC), 786-
O (ATCC), CMT-93 (ATCC).

Describe your overall experimental design - a grant summary may suffice. Please sec
attached summary from recently submitted grant/award. The primary purpose of the
lentiviral expresston system is to decipher how the presence or absence of KIM-1 in our
cells affects phagocytosis of apoptotic/necrotic cells and how this affects downstream
signaling events that can lead to inflammation at the organism level (i.e. in
transplantation). We do not plan to use lentivirus in animals.

We will need and adhere to biohazard containment level 2 precautions in conducting all

http://'www.clontech.com/products/detail.asp?product_id=[72594&tabno=2 (Clonetech).

Prepared by
Lakshman Gunaratnam, MD
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Protocol for Handling Recombinant Replication-deficient Lentiviruses

Lentiviral vectors are different from the commonly used adenovirus-based gene delivery
systems because the gene of interest becomes stably integrated into the host cell's
genome. The efficiency of lentiviral systems is impart due to the fact that they are
actively imported into the nuclei of dividing, as well as non-dividing cells, as opposed to
traditional retroviruses.

The lentiviral genome contains nine genes but only three of those are required to
package a replication-deficient virus. The three essential genes are Gag, Pol and Env
and they can all be provided in trans. Gag encodes a capsid proteins and Pol is
required for the viralreverse transcriptase, RNase, protease and integrating functions.
The Env, or, envelope gene encodes a transmembrane glycoprotein that also
determines the tropism of the viral particle (ie. the specificity of the virus for a particular
host cell). In the ViraSafe Ecotropic Packaging system from Cell Biolabs, Inc. the
env gene encodes a glycoprotein from murine ecotropic retrovirus, thus
providing a viral particle that can transduce only mouse and rat cells with high
efficiency. However, other types of retroviral envelope genes can be used. If the env
gene is from a xenotropic retrovirus the lentivirus vector will only infect non-mouse cells.
If env gene is from an amphotropic retrovirus then it will infect cells in a species
independent fashion. More frequently though the envelope gene G from Vesicular
Stomatitis Virus (VSV) is used to pseudotype the lentivirus core with an envelope
protein that provides a broader host range with better infectivity in some cases. The
actual lentiviral genome that gets packaged is devoid of any coding sequence and the
U3 region of the genomic RNA is deleted so that when the RNA genome is reverse
transcribed it generates a self-inactivating DNA version of the RNA genome that after
integration cannot lead to the generation of viral progeny. The remainder of the viral
genome (je. cis-elements only) is used to construct and direct the packaging of different
lentiviral cloning vectors when the cloning vectors along with plasmids that provide the
gag, pol and env genes in trans are co-transfected into packaging cell lines (usually
HEK 293T cells). Cells containing and expressing all the necessary components then
produce new infectious replication-defective viral progeny over the next 24 to 72 hrs.

Note! Only laboratory personnel that have been informed about safety precautions and
working routines, and have permission from the person in charge are allowed to enter
the laboratory during Lentiviral work production. This also includes cleaners and:
service-personnel.




Principle:

All procedures for handling or manipulating Lentivirus should be carried out at Biosafety
Level 2 (BL2) with the use of Containment Level 3 operational practices. All work will be
done in a biological safety cabinet (BSC) by authorized personnei wearing gloves,
safety glasses, shoe covers, and overgowns that cover the front and close at the back.
Personal items (eg. purses) will not be brought into the containment room. All protective
clothing will be removed upon completion of the work and left in the room or disposed of
as waste (shoe covers, gloves). Protective items to be re-used will be autoclaved.
Overgowns will be kept on a coat rack within the containment room. No work with these
viral vectors is permitted on the open bench. The door to the laboratory must remain

closed

Working precautions for handling Lentivirus:

1. All experimental materials shall be handled with care.
2.
3. Within the BSC:

The door to the containment room shall remain locked.

a. Forsmall quantities of low (cell lysate) and high (purified) titer Lentivirus, use
sterile, aerosol barrier-containing pipette tips.
b. Forlarger amounts (more than 1ml) of low titer lysates use sterile serological
disposable pipettes.
¢. The maximum amount of infected growth media handled at one time should
never exceed 500 mL.
Using a dunk tank, plastics will first be either filled (eg. pipette tips and
serological pipettes) or rinsed (eg. plates and flasks) with Wescodyne Solution
(20% Wescodyne/40% ethanol/40% water), drained, and then put into a high-
density 4mil polyethylene plastic biohazard bag lined with a cardboard box prior
to autoclaving.
Concentration of the viral particles will be done using either appropriate
ultracentrifuge rotor or by using Amicon Ultra-15ml 100k MWCO centrifugal filter
devices. All centrifugation shall be done in closed buckets with aerosol-tight lids.
Loading and unloading of samples into the sealed buckets will be done in the
BSC. The sealed centrifuge buckets will be sprayed with 70% ethanol before
removing from BSC.
Sharps shall be eliminated from experimental procedures to prevent injuries. No
needles or Pasteur pipettes will be used in the production and use of lentivirus.
Double gloves shall be worn at all times when working with viral vectors. Gloves
will be sprayed with 70% ethanol and then the outer glove removed inside the
hood by using the inside-out technique before disposing into bichazard waste
dunk tank located inside the BSC. Remove lab coat and boots and dispose of in
biohazard waste. Spray inside glove with 70% ethanol and remove using the
inside-out technique, dispose into biohazard waste bag. Wash hands
immediately after removing gloves and before leaving work area. Never wear
gloves outside of the laboratory, or touch things with gloved hands.



8. During any lentiviral work, signs and labels shalil be piaced to indicate each area
where viral vectors are used and stored (BSC, incubators, freezer, laboratory
entrance doors, etc.)

Decontamination and disposal procedures:

All materials that come in contact with viral particles must be properly decontaminated
prior to disposal. This requires that all material must be autoclaved prior to leaving the
level 2 plus 3 room where the work is being done. This requires that the level 2plus 3
room must have an autoclave in it. Alternatively a portable autoclave may be used.

1. Disposal/decontamination of solid waste such as, paper tissues, pipette tips,
ete.: All solid waste (including disposable plastic wares) should be discarded in
biohazard bags for the appropriate treatment (autoclaving) according to PHAC/CFIA
guidelines, institutional practices and guidelines prior to disposal. Information on
hazardous waste disposal is found in the Hazardous Materials Management
Handbook:
http://www.uwo.ca/humanresources/docandform/docs/ohs1/manuals/hazardous_han
dbook.pdf
Personnel must take the Biosafety training courses from Occupational Health and
Safety and General Laboratory Safety and Hazardous Waste Management.

2. Disposai/decontamination of liquid waste: All liquid materials (Lentivirus-
containing media, buffers, washes} shouid be decontaminated inside safety cabinet
by addition of wescodyne or Quatricide PV Solution prior to autoclaving.

3. Work surfaces inside cabinets should be decontaminated with Quatricide PV
Solution allowing for a wet contact time of at least ?? minutes to ensure virus
inactivation, followed by 70% ethanol again with at least 77 minutes of contact time.

4. Instruments, equipment and any other items that are not disposable and contact
Lentivirus will be decontaminated with Quatricide PV Solution (again observe
minimum contact time) and/or autoclaved.

5. Routine laboratory cleaning will be done by lab personnel within the containment
room.

Accidents:
Spills:

Effective disinfectants (10% bleach, Wescodyne or Quatricide PV Solution) will be made
available in the faboratory at all times and for immediate use. In the event of a spill or
container breakage resulting in the unintentional release of a biological agent:

(i)  Place bleach scaked paper towel or absorbent on the liquid

(i)  Pour a strong disinfectant solution (i.e. use same product used to soak the
paper towel in (i}, do not mix different agents together) around, but not on the
spill, and mix the disinfectant with the spilled material cautiousiy;

(i) Evacuate the laboratory for a time expected to be sufficient for decontamination
of the mixed material, normally 20 minutes;



(iv) Carefully place absorbent paper into a bag for incineration;

(v)

Decontaminate all surfaces exposed to the spill with the appropriate disinfectant
allowing for appropriate contact times.

If aerosols may have been created in the spill or unintentional release, evacuate the
laboratory for a time sufficient for most aerosols to settle, be dispersed, or removed by
the ventilation system, usually 20-30 minutes. The use of respiratory protection should
be considered for re-entry. Then proceed with items (i)-(v) above. During an
emergency, the first priority is the protection of the health and safety of personnei,
followed by the environment (i.e. sewer drains), followed by equipment or property.

Spills within a biological safety cabinet

*

Leave the ventilation on

All items within the cabinet should be disinfected (Wails and surfaces wiped
down, equipment wiped down and/or autoclaved)

Cover the spill area with paper towels or absorbent material

Pour a strong disinfectant sofution (i.e. use same product used to soak the paper
towel in (1), do not mix different agents together) arcund, but not on the spill, and
mix the disinfectant with the spilled material cautiously; Leave on for 20 to 30
minutes

Pick up with absorbent material and place in biohazard bag to be then
autoclaved

Ventilation should run 10-15 minutes before continuing work in BSC

Spills within an incubator

All shelves and walls within the incubator should be disinfected (walls and
surfaces wiped down, and/or autoclaved)

Cover the spill area with paper towels or absorbent material

Soak the spill area with an appropriate disinfectant (i.e.Wescodyne, or Quatricide
PV Solution} Pour the disinfectant from the outside surface of the absorbent
material towards the inside, surrounding the spill. Leave on for 20 to 30 minutes
(close the door of the incubator during the disinfection time)

Pick up with absorbent material and place in biohazard bag to be then
autoclaved

Finish by wiping the incubator with 70% ethanol



First Aid:

In the case of any incident or accident, personnel must seek medical treatment and
notify the Principle Investigator or Laboratory Supervisor. An accident/incident reporting
form must be completed:
http://mww.uwo.ca/humanresources/facultystaff/h_and_s/acc_inc/accident inc_index.ht

m
Eye exposure from splash or aerosol:

Rinse a minimum of 15 minutes in eye wash or flush with water. Notify the Principal
Investigator or Laboratory Supervisor, who will immediateiy contact Workplace Health at
519-661-2047 and direct the exposed employee to appropriate medical treatment and to
report the incident.

Skin Exposure or Abrasions:

Contaminated skin or abrasions should be scrubbed with germicidal soap and copious
amounts of water. Notify the Principal Investigator or Laboratory Supervisor, who will
immediately contact Workplace Health at 519-661-2047 and direct the exposed
employee to appropriate medical treatment and to report the incident.

Inhalation:

Remove person to fresh air. Notify the Principal Investigator or Laboratory Supervisor,
who will immediately contact Workplace Health at 519-661-2047 and direct the exposed
employee to appropriate medical treatment and to report the incident.
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Subject:Re: Containment Level - Lentiviral project

Date:Fri, 23 Apr 2010 09:35:57 -0400

From:Permit-Permis <permitpermis@phac-aspc.gc.ca>

To:Jennifer Stanley <jstanle2@uwo.ca>

Dear Jennifer Stanley
Thank you for contacting our Directorate with your questions.
| regret that the Office of Laboratory Security has a policy of not
undertaking risk assessments of the human pathogens in facility’s
inventories, as many of the factors that come into play are specific to a
particular location and application. The determination of what risk group
to which your pathogens belong is your responsibility.
As a first means of assisting you in determining your inventory's risk
groups(s), you may want to consult the schedules for Risk Groups 2, 3, and
4 that are appended to The Human Pathogens and Toxins Act. Schedules 2 to
4 of the Act provide, respectively, non-exhaustive lists or examples of
the kinds of human pathogens that are included in each of risk groups 2,
3, and 4. See link below:
http://www?2.parl.gc.ca/HousePublications/Publication.aspx?Docid=4015133&file=4
If you possess human pathogens that are not included in these schedules,
then you would have to determine the risk groups of those pathogens
yourself. First, you could consult the definitions of the Risk Groups that
are provided in section 3 of the Act. Further, there is greater detail on
the criteria for determining the risk group of a pathogen in sections 2.1,
2.3 and 7.2 of the Laboratory Biosafety Guidelines . See attachment below:

For more information you can visit our website;
http://www.phac-aspc.gc.calols-bsl/pathogen/index-eng.php

Regards

Josee Davies

Regulatory Technologist/ technologiste en réglementation

Pathogen Regulation Directorate (formerly Office of Laboratory Security) /
Direction de la réglementation des agents pathogenes (anciennement le
Bureau de la sécurité des laboratoires)

Public Health Agency of Canada/ Agence de santé publique du Canada
100 ch. Colonnade Rd. AL: 6201A Ottawa, Ontario, Canada K1A 0K9
Tel: (613) 957-1779

Fax: (613)941-0596

Jennifer Stanley <jstanle2@uwo.ca> 2010-04-22 02:53 PM
To Permit-Permis permitpermis@phac-aspc.gc.ca cc
Subject Containment Level - Lentiviral project

Hello there,
Please let me know what containment level you suggest for the following
project:

Lentiviral technology will be used to introduce or silence (SIRNA/shRNA)

our gene of interest, KIM-1, into established or primary cells in

culture. We are planning on purchasing Lentivirus for SIRNA/shRNA from
Santa-Cruz Biotechnology: http://datasheets.scbt.com/sc-61691-sh. pdf

Expression vectors will be purchased from Clonetech:
http://tools.invitrogen.com/content/sfs/manuals/virapower_lentiviral_system_man.pdf

Lentivirus technology will be used to express KIM-1 or siRNA/shRNA
targeting KIM-1 in mouse primary cells and cell lines that are not
easily transfectable at high efficiency. The cell types to be infected
with lentivirus are: primary mouse cells (kidney and T cells) and ATCC
cell lines HEK 293, LLC-PK-1, 769-P, 786-0 and CMT-93.

Regards,

Jennifer



Name of Candidate
Lakshman Gunaratnam

Project Title: Mechanism of Negative Regulation of Danger Signaling and Kidney Transplant Rejection by Kiduey
Injury Molecule-1

Abstract

Overview

Kidney transplantation remains the treatment of choice for patients with end-stage renal discase. One of the major
problems i {ransplantation is immunologic rejection of the graft. As T cells are both required and sufficient for rejection
of allotransplants, trangplantation immunology rescarch has largely locussed on the adaptive immune syslem, An
increasing body ef evidence suggests a key role for the innale immune respousce in activating dendritic cells {DCs) that
ultimately direct allogencic T cells to mediate atlograft rejection. Release of endogenous “danger” signals by damaged
tissue or necrotic allograli cells due to ischemia reperfusion injury (IR1) is a powerful activation signal for DCs. Kidney
injury molccule-1 (KIM-1) is a novel scavenger receplor that is highly upregulated in renal tubular cpithelial cells
(RTECs) and converts them into phagocyles for apopiotic and necrotic cells. We hypothesize that upregulation of KIM-1
allows RTECs to inhibit allograll rejection by negatively regulating activation of DCs by HMGB-I1, a key “danger” signal
reteased by RTECs following [RI. By uncovering how RTECs regulate innate immunity, we hope to identify therapeutic
strategics to prevent transplant rejection and improve overall graft suevival in transplant patients.

Backeround

DCs like other innate immune cells use patltern recognition recepiors (PRRs) to recognize conserved molecules termed
pathogen-associated molecular patterns (PAMPs) on bacteria and other cvolutionarily distinet organisms. Ligation of
PRRs (e.g. Toll-like receptors, TLRs) on innate immune cells by PAPMs iriggers a cascade of signalling events that lead
to production of pro-inflammatory cytokines, adhesion molecules, chemokines and antimicrobial peptides that allow them
to function as a {ist line of defence against pathogens. Allorcactive T cells can recognize intact donor MHC molecules on
“passenger”’ (present within the organ before harvesting) antigen presenting cells {APCs) (/) or, indirectly, when recipient
APCs capture, process and present donor MIC and non-MHC atloantigens (o recipient T cells in a host-MHC restricted
fashion (2).(3). Engagement ol naive T cells by APCs in the absence co-stimulatory signals results in T cell anergy or
apoptosts. Maturation of resting DCs to express co-stimulatory molecules can be triggered by binding of pathogens (or
PAMPs) 1o PRRs on their surface. One ol the vexing questions in transplant immunology is how naive T cells become
activaled in the absence ol pathogenic stimuli (e.g. PAMPs), especially, given that transplant surgery for the most part is a
sterile procedure.

Work done by Matzinger and others, suggests that PRRs can also be activaled by host-derived “danger” or “alarm”
signals sent by injured, damaged or necrotic cells (4-3). A number of endogenous “danger” or damage associated
molecular patterns (DAMDPs) have been identified including high-mobility group B-1 (HMGB1), heat shock protein 70
(hsp70), hyaluronan (I1A) and S100s (6). HMGBI, is a ubiquitously expressed and highly conserved chromatin-
associated protein is released extracellularly by necrotic cells, but not by apoptotic cells (7) (&), HMGBI can also be
secreted by activated macrophages, DCs and NK cells or non-immune cells in response certain inflammatory stimuli such
as LPS, IFN-y or mterleukin-1 (IL-1) (9). Binding of cxtracellular HMGBI o its receptor(s), the receptor for advanced
glycation end products (RAGE) and members of TLR family (i.e. TLR-2, TLR-4, and TLR-9), triggers several signalling
pathways in target cells including MAPK and nuclear faclor-xBB (NF-xB3), which in DCs, can rigger upregulation ol co-
stimulatory molccules, enhance antigen presemtation via MHC class 11 and secretion of pro-inflammatory cytokines (e.g.
1L-12,1L-6, 11.-18, IL-8, TNF-a, and RANTES) (9-/0).

RTECs are a major target of IRI and ollen undergo apoptosis or even necrosis as a result (77-17). The importance of [R]
in the regulation of T cell-mediated allografi rejection is highlighted by the fact that “parking” cardiac allogralls in
imunodeficient hosts o allow them to heal from IRE prevented acute rejection when gralls were exposed to active
allorcactive T cells Fater on (/8). Recent evidence has now implicated HMGRT as an carly mediator of inflammation in
hepatic IRI as administration of neutralizing antibedy to HIMGBI significantly decreased liver imjury (19). These and
several other studies together suggest that danger signals from injured (IRE) allogralts may play a central role in priming
naive alloreactive T cells and promote rejection by stimuiating DCs (260-27).




KIM-1 is a novel scavenger receptor protein that s highly upregulated /i vive on the surface of proximal RETCs within
hours of IRI or after renal transplantation (22-25). Recently a number of groups including Bonventre's, demonstrated that
KIM-1 bimds to phosphatidylserine (PS), an “eat-me” signal exposcd on the surface of cells undergoing apoptosis and can
mediate phagoceylosis of apoptotic and necrotie cells (26-28). In vivo, the venmmants ol apoptotic and necrotic cells can be
visualized within phagosomes of KIM-1-expressing RTECs in rodent models of AKI (23, 27, 29). The cxact physiologic
role of KIM-1 in RTECS in vivo remains unknown.

Preliminary Data

Mice enginecred 1o cxpress phagocylosis-defective mutant KIM-1 are more susceptible to IRT and accumulate apoptetic
and necrotic cells within the injured twbular lumen of kidueys (Bonvenlre, personal communication). Data preseated in
figure | suggests that 1IMGDBI can be detected in the urine of mice at least within twelve hours after IR but not in sham
treated mice. As HIMGBI is released from necrotic cells, we exposed KIM-1 expressing LLC-PKI1 cells in culture 1o
neerotic cells and measured residual extracellular HIMGBI in the conditioned medium after 24 hours (o test if KIM-I
regulates the availability of this extracellular danger signal (Figure 2). The conditioned medium from KIM-1 expressing
cells had significantly fess cxtraccliular HMGBI compared to non-KIM-1 expressing controls suggesting that KIM-1 may
play a role in regulating secretion and or removal of extracellular HMBGI (or necrotic cells).

Rationale and Hypothesis

KIM-1 is highly upregulated in RTECSs during IRI and (hat it is a scavenger receptor capable of mediating phagocytosis of
neerotic cells. Together with the preliminary data presented here, we propose that THIIM-1 may regulale danger signalling
{ollowing IRF in renal transplantation,

ITypothesis: KIM-1 negatively regulates allogencic Teell immunity 1o kidney allogralis by sequestering [IMGB] and
blocking danger signalling to DCs.

Specific Aims and Experimental Plan

Specific Aim_L: To determine the mechanism by which KIM-1 regulates extracellular HIMGBI1. Rationale:
Elucidating the ¢xact molecular mechanism of how KIM-1 regulates IHIMGBI availability may help us design experiments
to specifically block this pathway in animal models and morcover uncover strategics to enhance this mechanism in a
clinical sctting. 1t would be important to distinguish whether KIM-1 is preventing release of HIMGBI by RTECs cxposed
to necrotic cells or by actively removing it from the extracellutar medium. We have thus designed experiments 1o test the
lollowing mechanisms; First goal: Determine whether KIM-1 binds directly to HMGB1 (primary sequestration) and
degrades it via receptoc-inediated endocytosis. Second goal: Determine if passive release of IMGDB1 s inhibited by KIM-
1-dependent phagocylosis of necrotic cells (secondary sequestration). Third goal: Determine if KIM-1 expression on
RTECSs blocks HMGBI1 release (from RTECS) when they are exposed to necrotic cells.

Mcthedologies: In order o test our hypotheses, we will use a variety of RTEC types such as LLC-PK cells, MDCK cclls
as well as primary mouse RTECs and non-tubular HEK293 cells. The basic assay will consist of exposing RTECs (o
cither 1o no treatment, live cells, necrotic cells or recombinant HMGB1 (added to medium after monelayer has formed
rHMGB1), allowing time for uptake or release, and then measured extracellular 1IMGB] in the conditioned medium by
western blotting and/or ELISA. To test whether KIM-1 binds to HMGRBI, we will immunoprecipitate either molecule
after exposing KIM-1-expressing RTECs to r1IMGB! or necrotic celis and then detecling the interaction by Western blot.
To determine if internalized 1IMGBI is degraded by RTECs, we will simultancously treat cells with proteasome or
lysosomal inhibitors before adding necrotic cells and then detecting the interaction by Western blot. To determine
if bound HMGBT is degraded we will simultancously treat cells with proteasome or lysasomal inhibitors in
the above experiment. Necrotic cells will be gencerated by exposing either jurkat cells (ATCC) or primary
mouse splenocytes to multiple freeze-thaw cycles (5).

Specific Aim 2: To determine whether KIM-1-epressing RTECs inhibit danger singling by extracellular
HMGB1 and inhibit activation of DCs.

Rationale: TIMGB1 can function as an adjuvant to stimulate allogeneic 'I' cell immunity by activating DCs
(danger signalling) by inducing phenotypic maturation of DCs (10, 30). First goal: Determine how conditioned
medium from KIM-1-expressing RTECs after exposure to necrotic cells or rIIMGBT affects DC activation in
vitro. Second goal: Determine how KIM-1-expressing RTECs co-cultured with DCs exposed to necrotic cells or




rHMGBT (simullaneously) affect DC activation in vifro. Third goal: Determine how DC activated as above
(first and second goals) affect allogencic T cell responses (direct allorecognition).
Methodologies: We will use primary mouse (SCID) bone marrow-derived DCs (5) or widely available DC lines
{e.g. ATCC-CRL-11904). RTECs will be cultured in monolayers in transwell plates with DCs or conditioned
medium will be transferred from RTECs after exposure to necrotic cells or r1IMGB1. For T cell activation
assays, DCs (from C57BL./6 vs. DBA/2 mice) will be treated with as above (first and second goals) and then
co-cultured with primary CD4 T cells isolated from mice or allergenic T cell clones before measuring
proliferation using [l ]-thymidine or CFSE dye assays as described (10). Quantitative R1- and ELISA will be
used to measure release of proinflammatory cytokines such as 11.-12, 1L-6, [L-lalpha, [L-8, TNF-alpha, and
RANTES. Phenotypic maturation of DCs (after treatment as above) will be measured by flow cytometric
analysis for increased surface markers such as CD83, CD54, CD80, CD40, CD58, and MIIC class 1} and
decreased CD206 expression . Alternatively ELISPOT can be used to measure T cell reactivity (31).
Specific Aim 3: To test if targeted deletion of kim-1 in murine kidney allografts exacerbates danger
signalling and promotes allograft rejection. Rationale: 1IMGB1 (Figure 1) and KIM-1(29) can be detected in
the urine of rodents subjected to IRL In vitro studies often oversimplify complex regulatory pathways and
may not represent finding in vive. This aim will test if KIM-1 negatively regulates allograft rejection in vive.
First goal: Monitor survival, renal function and urinary KIM-1/11MGB}. Second goal: Perform histological and
functional analysis on kidney tissue, DCs and T cells.
Methodologies: C57BL./6, H2-2" kidneys will be transplanted into recipient (DBA /2, 11-24} mice as described (by
Notis et al.) by Dr. Zhang (our core veterinary surgeon). Syngeneic transplants will be used to monitor for
non-alloimmune effects on the graft while sham treated mice will serve as naive controls. Parallel groups of
experiments will be performed. Mice in one group will be sacrificed on days 1,3, 6 and 12 and kidney grafts
will be divided and used to perform: histological analysis (tubular injury, tubulitits, leukocyte infiltration,
atrophy, total tubulointerstitial injury score), measure urinary KIM-1/HMGBI, in situ hybridization (KIM-1),
RT-PCR {TLR-2, TLR4, TLR9, RAGE, TNF-u, MIP-2, MCP-1, IL-13, IL-6), immunostaining (macrophages,
granutocytes, T cells, B cells, DCs [CD11b+ and CD1lc+], 1IMGB1, KIM-1, MHC-1I [F-2F and FI-24]), We will
also examine sections for total CD8+, CD4+, CD4+FoxP3 'T cells per ficld. In the second group we will monitor
survival, and measure serum BUN, creatinine, urinary KIM-1/HMGB1 at on odd days for 2 weeks and then at
30 and 60 days. We will measure recipient T cell alloreactivity exposing recipient splenocytes to irradiated
donor {11-2%) or third-party (DBA/1, [1-249) splenocytes or isolated DCs (bone marrow or from the allograft).
Sham treated mice will serve as additional controls in all experiments.
Expected Results:
We predict that KIM-T expressed on injured RTECs decreases available 1IMGB1 by removing necrotic cells
from the extracellular milicu (indirect sequestration). RTECs expressing mutant KIM-1 that cannot bind
phosphatidylserine (data not shown) should behave like non-KIM-1-expressing cells. Given that THMGBT and
necrotic cells can activate DCs (3, 5), we expect that transfer of conditioned medium from KIM-1-expressing
RTECs will stimulate DCs to a much lesser degree than non-KIM-l-expressing cells, This effect should
translate into reduced allostimulatory effect of DCs activated by conditioned medium from KIM-1-expressing
RTECs. Unless, KIM-T-expressing RTECs have a direct dominant positive effect on DCs after exposure to
HMGBI, simultancous co-culture experiments (specific aim 1) are unlikely to yield any differences in DC
activation regardless of KIM-1 status. Finally, we do expect that mice that receive KIM-1-deficient kidneys
will have exhibit higher incidence of rejection. We also expect that there will be a detrimental effect from KiM-
1 deficiency even in the syngencic recipients.
Where Funding Will Be Applied For:

1. Canadian Institutes of [ lealth Research: Operating Grant (09/2010 deadline)

2. Kidney Foundation of Canada: Biomedical Research Grants (15/10/2010 deadline)

3. Natural Sciences and Engineering Research Council: Discovery Grant (387210 deadline)
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1. Purpose:

To describe the biological safety risks of working with lentiviral vectors and the engineering and
operational practices that are approved for mitigating these risks. Note that these are minimum standards
and that some experiments may require higher containment practices. This should be decided jointly by
the Principal Investigator and the University Biohazard Committee.

2. Applicable Legislation, Standards, Guidelines:

Public Health Agency of Canada Laboratory Biosafety Guidelines, 3" edition, 2004

Canadian Food Inspection Agency Veterinary Standards for Animal Facilities

National Institutes of Heaith, Recombinant DNA Advisory Committee, Guidance on Biosafety
Considerations for Research with Lentiviral Vectors (March 2006)

hitp://wwwid od.nih. sov/oba/rac/Guidance/LentiVinus_Containment/index.ntm

3, Requirements:

No one is allowed to work with lentivirus without having prior training by the Principal Investigator
who supervises their work, or their designated technical expert. The worker should demonstrate good
microbiological and tissue culture technique and an understanding of this SOP prior to being permitied to
work with lentivirus.

The use of or generation of any new lentiviral constructs must to be cleared with the Principal
Investigator,

The use or generation of any new lentiviral construct that involves a different transgene or a different
tvpe of alteration than that already approved by the Biohazard Committee (e.¢. the knock-out rather than
the expression of a particular protein, its subunits or its mutants) must be communicated to the Biohazard
Committee via an application for an amendment to the laboratory’s Biohazard Permit. Constructs that
involve different mutations in a particular protein, where the work on that protein has already been
approved, do not require an amendment as long as the Principal Investigator is confident that no additional
biohazard risk is being created.

4, Biological Safety Risk:

o ientiviral particles are usuaily pseudotyped with the vesicular stomatitis virus glycoprotein
(VSVG), an envelope protein which gives the virus the ability to infect many human and
mammalian cell tvpes. The skin affords some protection, but the virus may enter the body
through chapped skin or wounds or by infecting mucosal surfaces (eyes, nose, mouth).

Prepared by : The Department of Envivoumental Hlealth & Natery
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Pseudotyping with other proteins will change the tropism of the viral particle and therefore
alter the nsk.

Lentivirus is an enveloped virus, so it is susceptible to inactivation by sufficiently long
treatment with 70% ethanol or freshlv diluted 10% bleach.

The direct effect on the infected cetl will depend in part on the protein that the virus is
engineered to produce {the product of the transgene).

Lentivirus can integrate into chromatin in non-dividing cells.

Lentivirus integrates into chromatin (randomly) so there is an unpredictable risk associated
with gene disruption. Note that some gene disruptions may promote abnormal cell growth.
Lentiviral vectors are engineered to be replication incompetent so that the infection will not
spread beyond the site of infection. However there is a risk of generating infective replication
competent virus through recombination. Later generation vectors in which 3 or 4 plasmids are
used to produce the viral particles and which a deletion is created in the 1, TR upon integration,
have a lower risk of generating replication competent virus, so their use is encouraged where
practical.

Lentiviral vectors are generally classed as biohazard risk group 2. However they may be
classed as risk group 2+ and require additional operational precautions if the vector system is
an earlier generation, or if the transgene encodes 2 biological toxin, an oncogene, a cell cvcle
regulator or an inhibitor of a tumer suppressor (eg. stRNA for a tumor suppressor). If this is
the case it will be indicated on the bichazard permit approved by the Queen’s Biohazard
Committee.

Lentivirus cannot replicate in rodents, but because rodents can shed virus for days after
infection, infection of rodents must occur at containment fevel 2. If the animals have been
transplanted with human cells, then if replication competent virus is generated then it could
replicate In the transplanted cells.

Biohazard Containment iacilities and Precedures:

L]

All work with tentivirus should be carrded out in a containment level 2 laboratory. Lentivirus
in supernatants and cells must be inactivated before removal to lower containment.
Inactivation must be by an approved method (eg. 0.3% Triton-X 100 extraction of cells at 37°C
for 30 min.),

£ celis are to be transported to another leve! 2 containment laboratory approved for tentiviral
work. a secondary container with a tight fitting 1id to prevent spiils must be used for transport.
If cells are infected that would normally only require fevel | containment, then the cells can be
removed from level 2 containment after demonstrating that there is no longer any infective
virus in the culture supernatant. This often requires three or four passages (not simply
washing). Demonstration of the absence of lentivirus in the culture supernatant may be done
using a p24 ELISA| with the supernatant from the day of infection used as a posttive control

Prepared by : The Department of Environmental Health & Satety
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and tfrom uninfected cells as a negative control. In addition to demonstrating the destruction of
the input viruses, this is necessary to exclude the possible, although rare, development of a
replication competent virus.

Virus will be shed from rodents infected with lentivirus for a few days after infection, during
which time the animals must be held at containment level 2. After the cage and bedding have
been changed and shedding of virus has ceased (as demonstrated by an ELISA for p24 antigen
or other approved method) then the animals may be moved to containment level |. However,
if the animals have been transplanted with human cells, then there is a risk that the virus could
replicate in the transplanted cells and the animais must be handled at containment level 2.
Unless higher containment practices are required by the Queen’s Biohazard Committee, strict
biosafety level 2 operational practices should be emploved for manipulations of lentivirus
Review the Public Health Agency of Canada Laboratory Biosafety Guidelines, chapter 3 (3™
edition, 2004) before beginning work with lentivirus. In particular, the following points are
reinforced:

- Gloves shouid be worn during all tissue culture manipulations. Double gloves are
better because micro-holes may be present. Inspect gloves for obvious holes when vou
are putting them on. Change outer gloves at regular intervals and whenever they
become obviously contaminated. Wash vour hands thoroughly with soap immediately
after removing gloves. Lab coats with knit cuffs are recommended to ensure that no
bare skin 1s exposed between the gloves and the fab coat.

- Always treat your outer gloves as contaminated - remove them and replace with clean
gloves before touching things outside of the biological safety cabinet (e.g. the
microscope, the centrifuge, or the incubator); if necessary use the one clean hand / one
dirty hand technique.

- People often touch their face and eyes unconsciously. [If vou find that vou are dotng
this with gloves on vour hands then wear goggles to prevent yourseif from doing so
since this could result in you mfecting vourself.

- Al work must be done 1n a brological safety cabinet so that the virus is not spread via
aerosols. Use proper technique, not over-filling the cabinet and not putting anvthing on
the tront grill because this will disrupt the air fiow, reducing your protection and
potentially resulting in contamination of your cultures.

- Centrifugation must 1ake place in screw capped tubes (including microfuge tbes). Do
not over-fill the tubes and do decontaminate their outer surface with 70% ethanol or
quaternary ammonium disinfectant before removing them from the biological safety
cabinet. Aerosol resistant centrituge cups that are opened only in the biologicai safety
cabinet are recommended, but not strictly required.

- The garbage containing lentivirus contaminated dishes, fitters. syringes. gloves etc.
should be collected inside the biological safety cabinet. Immediately after completing
work. seal it into a second autoclave bag and take it (0 the autociave for disinfection.
Lnseal for autoclaving to allow steam penetration.

Prepared byv: The Pepartment of Covironmental Health & Safety
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6. First Aid:

Avold the use of sharps whenever possible and dispose of them immediately in a sharps
container within the biological safety cabiner. If feasible use plastic disposable transfer
pipettes rather that glass Pasteur pipettes. Eliminate the use of needles whenever
possible or use safety engineered needles. Use disposable scaipels and safety
engineered scalpels.

Glass serological pipettes and Pasteur pipettes should be immediately submerged into
Jars filled with freshly difuted bleach (1:10 dilution of bleach) inside of the biological
safety cabinet. After 30 minutes in bleach, Pasture pipettes may be transferred to the
glass disposal container and serological pipettes moved to a bucket for washing. If
space constraints make it seem unreasonable to decontaminate serological pipettes in
the biotogical safety cabinet, then discuss alternatives with the University Biosafety
Officer.

The plastic tubing and aspiration bottle shouid be disinfected immediately after use by
drawing concentrated bieach through the line and into the collection bottle. Allow the
bottle 1o sit for 30 minutes for full decontamination after the last addition before
discarding the liquid in the sewer. After emptying the collection bottle add sufficient
bieach that a 10% dilution will be achieved when the botile is full. Be sure that the
vacuum is protected with a HEPA filter.

Liquid spills on any surfaces should be immediately disinfected with diluted bleach (30
minute contact time). Spiils that are atlowed to dry are much more difficult to
decontaminate and must be rehydrated first. Be sure to rinse off the bieach well from
stainiess steal because 1t wilt corrode.

The dishes containing lentivirus should be put in a secondary contatner to move from
the biological safety cabinet to the incubator to reduce the risk of spills They should
be kept in a designated incubator whenever possible  Take care not to contaminate the
door handle of the incubator.

When finished work, decontanmnate the outer surface of everything that is tn the
biological safety cabinet and then remove all items from the cabinet. Wash the hood
thoroughly with 70% alcohol or other approved disinfectant. The use of UV light to
disintect the hood is not recommended because it is not effective unless properly
malntained and because it can present a UV exposure hazard to other users of the
laboratory unless the cabinet has a sash that can be completely closed.

Ensure that the appended reminder sheet is posted 1n the laboratory where lentivirus 1s
used.

o Following a splash or aceidental touching of the eyes, nose or mouth with matenal potentiaily
contaminated with lentivirus, immediately flush the eves or other mucosal surfaces at an

Prepared by: The Department of Knvironmental [ealth & Satety
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eyewash siation for 1S minutes. Remember to remove your gloves before using your fingers
to keep your eves open.

e Wear double gloves to protect broken skin. A wound or broken skin (eg. chapped, eczema)
potentially contaminated with lentivirus should be immediately washed with soap and running
water for 13 minutes with genile massaging.

Seek foilow-up medical attention if required.

e Report the incident to your supervisor and have them f{ill in an incident report {WSIB form 7}
which is to be submitted to the Department of Environmental Health and Safety within 24
hours of the inctdent.

7. Information and Enquires: University Biosafety Officer (613-333-6000 ex1, 77077)

8. Revision History:

Inttial release: March 2008

Preparcd byv: The Department of Foviconmental Health & satoy



ATCC MATERIAL SAFETY DATA SHEET

MSDS FOR ANIMAL CELL CULTURES (Biosafety Level 1 or 2)

ATCC cultures are not hazardous as defined by OSHA 1910.1200. However, as live cells they
are potential biohazards.

ATCC Emergency Telephone: (703) 365-2710 (24 hours)
Chemtrec: (800) 424-9300

To be used only in the event of an emergency involving a spill, leak, fire, exposure or accident.

Description
Either frozen or growing cells shipped in liquid cell culture medium (a mixture of components that

may include, but is not limited to: inorganic salts, vitamins, amino acids, carbohydrates and other
nutrients dissolved in water).

SECTION |
Hazardous Ingredients
Frozen cultures may contain 5 to 10% Dimethyi sulfoxide (DMSQO)

SECTION I}
Physical data
Pink or red aqueous liquid

SECTION 11

Health hazards
For Biosafety Level 1 Cell Lines
This cell line is not known to harbor an agent known to cause disease in healthy adult humans. This
cell line has NOT been screened for Hepatitis B, human immunodeficiency viruses or other
adventitious agents. Handle as a potentially biohazardous material under at least Biosafety Level |
containment.

For Biosafety Level 2 Cell Lines

This cell line 1s known to contain an agent that requires handling at Biosatety Level 2 containment
[U.S. Government Publication Biosafety in Microbiological and Biomedical Laboratories
(CDC, 1999)] These agents have been associated with human disease. This cell line has NOT
been screened for Hepatitis B, human immunodeficiency viruses or other adventitious agents. Cell
lines dertved from primate lymphoid tissue may fall under the regulations of 29 CFR 1910.1030
Bloodborne Pathogens.

SECTION 1V
Fire and explosion
Not applicabie

American Type Culture Coilection =mergency Telephone: (703} 365-2710 (24 hours)
£.0 Box 1549 Infarmation Telephone: (703} 365-2704
Manassas, V4 20108 B Chemtrec (800) 424-93C0
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SECTION V
Reactivity data
Stable. Hazardous polymerization will not occur.

SECTION Vi

Method of disposal
Spill: Contain the spill and decontaminate using suitable disinfectants such as chlorine bleach or
70% ethyl or isopropyi alcohol.
Waste disposal: Dispose of cultures and exposed matertals by autoclaving at 121°C for 20 minutes.
Follow all Federal, State and local regulations.

SECTION Vil

Special protection information
For Biosafety Level 1 Cell Lines
Handle as a potentially bichazardous material under al [east Biosafety Level | containment. Cell
lines derived trom primate lymphoid tissue may fall under the regulations of 29 CFR 1910.1030
Bloodbome Pathogens.

For Biosafety Level 2 Cell Lines

Handle as a potentially bichazardous material under at least Biosafety Level 2 containment. Cell
iines derived from primate lymphoid tissue may fall under the regulations of 29 CFR 15910.1030
Bloodbome Pathogens.

SECTION Vil

Special precautions or comments
ATCC recommends that appropriate safety procedures be used when handling all cel! lines,
especially those derived from human or other primate material. Detailed discussions of laboratory
safety procedures are provided in Laboratory Safety: Principles and Practice (Fleming, et al.,
1995) the ATCC manual on quality control (Hay. et al., 1992), the Journal of Tissue Culture
Methods (Caputo, 1988), and in the U.S. Government Publication, Biosafety in Microbiological
and Biomedicai Laboratories (CDC, 1999). This publication 1s available in its entirety in the
Center for Disease Control Office of Health and Safety’s web site at
hitn //www cde gov/od/ohs/biostty/bmbid/bmbldtoc htm.

THE ABOVE INFORMATION IS CORRECT TO THE BEST OF OUR KNOWLEDGE. ALL
MATERIALS AND MIXTURES MAY PRESENT UNKNOWN HAZARDS AND SHOULD BE
USED WITH CAUTION. THE USER SHOULD MAKE INDEPENDENT DECISIONS
REGARDING THE COMPLETENESS OF THE INFORMATION BASED ON ALL SOURCES
AVAILABLE. ATCC SHALL NOT BE HELD LIABLE FOR ANY DAMAGE RESULTING
FROM HANDLING OR CONTACT WITH THE ABOVE PRODUCT.

€ 2002 American Type Culture Collection.
ATCC® is o registered trademark of the American Tvpe Culture Collection.
Februan 2002

American Type Culture Collection cmergency Telephone: {703) 385-2710 (24 hours)
P2.0. Box 1849 information Telephone: (703) 363-2704
Manassas, VA 20108 Chemtrec (800) 424-9300
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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, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and
Taiwan, R.0.C. rust contact a local distributor for pricing information and to place an order for ATCC cultures and products,

Cell Biology

ATCC® Number:
Designations:

Depositors:
Bigsafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:
Cellular Products:

Permits/Forms:

Isolation:
Applications:

Virus Susceptibility:

Revarse Transcript:

Cytogenctic Analysis:

Age:
Gaender:

Comments:

print this P
CCL-34™ Order this [tem Price: $269.00
MOCK (NBL-2) Related Links »
S Madin, N8 Darby NCBI Entrez Search
1 Cell Micrograph
frozen Make a Deposit
See Propagation Erequently Asked Questions
adfigrent Material Transfer Agreement
Canis famifians Technical Support
epithelial Related Cell Culture Products
=, i

Organ: kidney
Disease; normal
keratin

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

Isolation date: September, 1558

transfection host (Nucleofection technology from Lonza
Roche FUGENE® Transfection Reagents)
Human Coxsackievirus 8 3

Reovirus type 2

Adenc-associated virus 4

vaceginia virus

Vesicular stomatitis virnus
Adeno-associated virus 5

Human Coxsackievirus 8 3

Human Coxsackievirus B 4

Hurnan peliovirus 2

negative

Palyploidy  0.2%. Two large submetacentnc chromesomes  notad,
presumably X chromosomes, and one ¢r (wo addiional chremosomas wiln
median or submedian centromeras.

aduit

female

The M s was dadvad from a kdoey of an apparently norm
adult femals r spaniel, September, 1958, by SH. Madn and N.B.
Darhy.The celis are positive for kematin by immunooeroxida
staiming. MDCK cells have been use udy processing of vata amylond
orecursor protain and sorting of its pb2oiylic products.

3/92010 9:27 AR
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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, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapere, and
Taiwan, R.0.C. must contact a local distributer for pricing information and to place an order for ATCC cultures and products.

Cell Biology

ATCC® Number:
Designations:

Depositors:
Bigsafety Level:
Shipped:

Medium & Serum:

Organism:
Morpholegy:

Source:

Cellular Products:

Permits/Forms:

Age:
Gender:

Propagation:

Subculturing:

Preservation:

Related Products:

Referencas:

CL-101™  Order this Item
LLC-PK1

Enh Lilly & Co.

1

frozen

See Propagation

Sus scrofa (pig)
apithehal

Qrgan: kidney

Strain: Hampshire
Disease: nomal
plasminogen activator

Print this Page

Price: $275.00
Related Links b
NCBI Entrez Search
Make a Deposit
Erequently Asked Questions
Material Transfer Agreement

In addition to the MTA mentioned above, other AT I

permits may be required for the transfer of this ATCC matenal. Anyone
purchasing ATCC matedal is ultimately responsible for obtaining the
permits, Please click here for infonmation regarding the specific
requirements for shipment to your location.

3 to 4 weeks

male

ATCC complete growth medium: The base medium for this cell line is
Medium 199 containing 1.5 g/l sodium bicarbonate, To make the
completa growth medium, add the following components o the base
medium; fetal bovine serum Lo a final concentration of 3%.
Temperature: 37.0°C

Subcultivation Ratio: A subcultivation ratio of 1:3 to 1:8 is recommanded
Medium Renewal: Twice par week

gemove medium, and rinse with 0.25% trypsin, 0.03% EDTA solution.
Remova the solution and add an additional 1 to 2 mi of trypsin-EDTA
solution. Allow the flask to sit at rcom temperature {or at 37C) until the
calls detach,

Add fresh culture mediurn, aspirate and dispensa into new culture flasks
culture meadium 35%; DMS0O, 5%

recomimended s2rum:ATCC 30-2020

farmerly distnbuted as:ATCC CRL-1392

3520: Hull RN, Huseby &M. Ennanced production of plasminegen actvator.
US Patent 3,904,480 dated Sep 5 1975

22659: Perantori A, Berman 11, Propertias of Wilms' tumor line (TuWi)
and pig kidnay line {LLC-PK1) typicai of normal Kicney tuhular emthelium
In Vitro 15 444-454, 1979, PubMed: 225262

28301: Loffler S, (.03, a tatraspan Lransmernbrang protein, rencers
cells susceptible canine distemoer virus. 1. Virol. 71: 42-4%, 1997.

2uhbMad: 8985321

392010 9:27 Al
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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.

Customars in Furope, Australia, Canada, China, Heng Kong, India, Israel, Japan, Korea, Macau, Mexico,
Taiwan, R.0.C. must contact a local distri

Cell Biology

ATCC® Number:
Dasignations:

Depaositors:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Marphology:

Source:

Permits/Forms:

Restrictions:

Applications:

Receptors:
Tumorigenic:

DMA Profile (STR):

Cytagenatic Analysis:

Age:

| of d

CRL-1573™

Order this Item Price:
293 [HEK-293]
FL Graham
2 {CELLS CONTAIN ADENCVIRUS ]
frozen
See Propagation
adherent
Home sapiens (human)

apithelial

)

Organ: embryonic kidney

Cell Type: transformed with adenovirus 5 DNA

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

These celis are distnbutad for research purposes only. 293 cells, their
products, or their derivatives may not be distributed to third parties,
efficacy testing (92587]

transfection host (Nucleofection technology from Lonza
B;mne_EuQEN.E@_{taﬂsEﬂLQﬂ_Rﬂagﬂﬂ-ti)

viruscide testing [92579]

vitronactin, expressad

Yes

Amelagenin: X

CSF1PO: 131,12

DI35317: 14,14
D16%539: 9,13

D59S618: 8,2

D75820: 11,12
THO1: 7,9.3
TPOX: 11

vWA: 16,19

This 15 a hyootriptoid human cell line. The modal chromesome numper
was G4, ocourming in 30% of cells, The rate of cells with higher plodies
was 4.2 %. The der{1)t{1;13) (g42;qL3), der(19) (3;19) {qi2;ql3),
der{12)L{8;12) (u22;013), and four other marker chromosomes were
ol o rmost cells. Sive other markers eccurred in some calls only
The marser derf1l) and M3 (or Xq+) v 2n paired. There war2 f
opies of M17 and N2Z2, Not eably
chramasomes, there weare pared Xa+, and a single Ko+ in mast cells.

New Zealand, Singapore, and
r for pricing inforrnation and to place an order for ATCC cuitures and products.

Pri i

$256.00

Related Links ¥

NCE] Entrez Search

Cell Micrograph
Make a Deposit
Ereaqueotly Asked Questions
Material Transfer Agreement
Technical Support
Related Cell Culture Products
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Cell Biology
o e— CRL-11268™  Order this Item | Price: $272.00
Designations: 2937/17 [HEK 2937/17] Related Links b
Depositors; Rockefe!ler Univ. NCBILEntrez Search

igsaf; vel: 2 [Cells contain Adenc and SV-40 viral DNA saquences ] Make a Deposit
Shipped: frozen Fraquently Asked Questions
Medium & Serum: p ign Material Transfer Agreement
Growth Propertes: adherant Technical Support
Qrganism: Homo sapiens (human) Related Cell Culture Products
Morphokogy: spithelial
Source: Organ: kidney
Parmits/Forms: In addition to the MTA mentioned above, other ATCC and/or requlatory

permits may be required for the transfer of this ATCC matenal. Anyone
purchasing ATCC matenal is ultimately responsitle for obtaining the
permits. Please ¢lick here for information regarding the spedfic
requirements for shipment to your location.

Restrictions: The line is available with the following restdction: 1. The cell line was
deposited at the ATCC by Rockefeller Universily and is pravided for
research purposes only, Neither the cell line nor the products denved from
t may be soid or used for commercial purposas. Nor can the cells be
distrbuted to third parties for purposes of sale, or producing for sale,
~alls or their products. The cells are provided as a service to the research
community. They are previded without warranty of merchantability or
fitness for a particular purpese or any other waranty, expressed or
implied. 2. Any proposed commarcial use of the cells, or their products,
must first be negotiated with Cell Genesys, 500 Forbes Boulevard, South
San Francisco, CA 94080 Attn: Robert H. Tidwell; Samar Vice President,
Cormporate Davelopmeant.

Antigen Expresson: Sva0 T antigen [(45408]
Age: fetus
Comments: The 2937/17 cell line is & denvative of the 293T (293tsAl8C9neq; cell

nna. 2937 s a hughly transfecable dervative of the 293 ceil line into
which the tamperature nsitive gene for SV40 T-antigen was inseitad.
2937 cells were clonad and the clones tested with tha p3ND and
sactars o abtain 3 ling capable of producing hign niters of inf2cti
catrgvinus, 203T/17. These cells constitutivaly 2xprass the siman virus 40
Sv4Q) lemge T antigen, and cone 17 was selected specifically for its high
rransfectability.293T/17 cells wem cotransfected with the pCRIPenv- and
rthe pCRIPgaq-2 vectors 1o abtain tha ANJOU 65 (se2 ATCC CRL-11269)
ceil line AMJOU 55 cells ware cotransfacted with the pCRIPgag-2 and
5 to obtain the BCSC 23 (

5C 23 (
srassign  packaging cell line ANJOU

55 celis ware

d wiih pCH vactor along wath a  plasn
2xpressing the gt ¢ obtain > Bing  (sce
CRL-11554) ampnotrspie &1 IOR-EXDES wng cell ine.
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atcc® Number:
Designations:

Dapositors:

i fi vel:
Shipped:
Medium & Serum:
Growth Properties;
Organism:

Morphology:

Source:
Cellular Products;

Permits/Forms:

Applications:
Receptors:
Antigen Expression:

DNA Profile (STR):

Cytogenetic Analysis:

TIB-152™  Order this Item | Price: $272.00
Jurkat, Clone E6-1 Related Links ¥
A Weiss NCBI Entrez Search
1 Cell Micrograph
frozen Make a Deposit
SUSPENSIoN Matenal Transfer Agreement
Horno sapiens (human) Technical Support
lymphoblast Related Cell Culture Products

PHOTO
Disease: acute T cell leukemia

Cell Type: T lymphocyte;

intardeukin-2 (interlaukin 2, IL-2) [16Q9]

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

transfection host (Nucleofection technology from Lonza

Roche FUGENE® Transfection Reagents)

T cell antigen receptor, expressed

CO3; Homo sapiens, exprassed

Amelogenin: XY

CSF1IPO: 11,12

D138317: 8,12

D165539: 11

D55318: 9

D75820: §,12

THO1: 6,9.3

TPOXK: 8,10

VWAL LS

This 15 a pseudodipioid human cell line. The modal chromosome number is
45, occurnng 10 ?74% with polyploidy  at 5.3%. The Karyotype IS
46,%XY,-2,-18,dei(2) (p21023),del{18) (p11.2). Most cells had narmal X and
¥ chromosomes.

malg

39720109:29 Al
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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 ransfer Agreement or, in

certain cases, an MTA specified by the depositing institution.
Customers in Europe, Australia, Canada, China, Hong Kong, India, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and
Taiwan, R.0.C. must contact a local distributor for pricing information and to place an order for ATCC cultures and products.

Cell Biology

ATCC® Number:
Resignations:

Dapositors:
Bigsafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:

Permits/Forms:

Propagation:

Subculturing:

Presarvabion:

Ralated Products:

Refarances:

CRL-11904"™

print this Page

Order this Item | Price: $289.00

JAWSIL Related Links P
ZymoGenetics, [nc. NCBI Entrez Search

1 Cell Micrograph

frozen Make a Depost

See Propagation Erequently Asked Questions
mixed, adherent and suspension Material Transfer Agreement
Mus musculus (mouse) Technical Suppart
monocyte Related Cell Culture Products
£

Organ: bone mamow

Strain: C578L/6

Cell Type: immature dendrtic cell; monocyte;

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

ATCC complete growth medium: Alpha minimum gssential medium with
Abonucleosides, decxynbonucleosides, 4 mM L-glutarmine, 1 mM sodium
pyruvate and 5 ng/ml murine GM-CSF, 80%; fetal bovine serum, 20%
Temperature: 37.0°C

Protocok Cultures can be maintained by transfamng floating cells to 3
centnfuge tube,

Attached calls may be subculturad using 0.25% trypsin-0.03% EDTA.

Pool cells and centrifuge the cell suspansion at 1000 mm for 10 minutas,
resuspend the pellet in fresh medium, aspirate and dispense o new
flasks.

Mote: This call line grows very slowly,

Subcultivation Ratio: A subcultivation ratio of 1:215 recommsandad
Medium Ranewal; Once per week

Freeze medium: Complate growrh madium 95%; DMS0, 5%

Storage temperature: liquid nitrogen vapor phasa

recommeandad serum:ATCC 30-2020

33868: Mackay VL, Moore

5,648,219 dated Jul 15 1597

47440: Moore SE. Preparation of immertahzed calls. US Patent 5,330,882
dated Nov 3 19598

EE. Immortalized dendntic calls. US Pagent

Notices and Disclaimecs

ATCC products are intendad for [aboratory resaarch purposes oniy, unless noted ctherwise. They are not intended for use in humans

37920109:29 Al
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ATCC Advan ! h » Product Details

Product Description
Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Material Transfer Agreement or, in

certain cases, an MTA specified by the depositing institution.
Customers in Europe, Australia, Canada, China, Hong Kang, India, Israel, Japan, Korea, Macau, Mexico, Mew Zealand, Singapore, and

hitp: “www atcc.org/ ATCC AdvancedCatalogSearch/ProductDetails ta. .

Taiwan, R.O.C. must contact a local distributor for pricing information and to place an order for ATCC cultures and products.

Cell Biology

ATCC® Number:
Designations:

Depositors:
Biosafety Level:
shipped:

Medium & Serum:

Growth Propertias:

Organism:
Maorphology:

Source:

Callutar Products:

Parmits/Forms:;

Receptors:

DNA Profile (STR):

Age:

Gendar:

Print this Page

CRL-2130™ Order this [tem Price: $272.00

hiik=2 Related Links »

RA Zager NCBI Entrez Search

2 [Cells Contain Papilloma viral DNA sequences | Make a Deposit

froeen Frequently Asked Questions

See Propagation Material Transfec Agreement

adherent Technical Support

Homo sapiens (human) Related Cell Culture Products

apithelial

Organ: kKidney, cortex

Tissue: proximal tubule

Cell Type: human papillomavirus 16 (HPY-16) transformed

alkaline phosphatase; gamma glutamyltranspeptidase; leucine
aminopeptidase; acid phosphatase; cytokeratin; alpha 3, beta |

integrin; fibronectin

In addition to the MTA menticned above, other ATCC and/or requlatory
permits may be required for the transfer of this ATCC matenal. Anyone
purchasing ATCC materal is ultimately responsible for obtaining the
pernits. Please ¢lick here for information regarling the specfic
requirernents for shipment to your location.

epidarmal growth factor (EGF), expressed

Amelogenin: XY
CSF1PO: 13
D13s317: 9
D165539: 11,12
D55818: 12
D75820: 10,11
THODL1: 9

TPOX: 8,9

wWA:D 17,18
adult

maie

3792010 9:50 Al



ATCC: Catalog Search hup://www.atce.org/ ATCCAdvancedCatalogSearch/ProductDetails/ta. .

b © . Search C_atalpg
/’ l A W Dt

The Global Bioresource Center™

33

2 Login Search Options

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

ATCC Advanced Catalog Search » Product Qetails
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 depasiting institution.

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

Print this Page
Cell Biology
ATCC® Number: CRL-2123™ Order this Itemn Price: $349.00
Designations: miMCD-3 Related Links b
Depositors: S Guilans NCBI Entrez Search
Biosafety Level: 2 [CELLS CONTAIN PAPOVAVIRUS ] Make a Depasit
Shipped: frozen Erequently Asked Questions
Medium & Serum: See Propagation Material Transfer Aqreement
Growth Properties: adherent Technical Support
Organism: Mus musculus, transgenic (mouse, transgenic) Related Cell Culture Products
Morphology: epithalial
Source: Organ: kidney, medulla

Tissue: collecting duct
Cell Type: Sv40 transformed

Permits/Forms: In addition to the MTA mention2d atave, other nd/or |
permits may be required for the transfer of this ATCC material. Anyone
purchasing ATCC matenal is ultimately responsible for obtaining the
permits. Please click here for information regarding the specfic
requirements for shipment to your location.

Isolation: Isolation date: 1991

Applications: transfection host (Roche FUGENE® Transfection Reagents)

Age: adult

Comments: mIMCD-3 is an inner madullary cellacting duct (IMCDR) cell line dedved in

1391 by Michael Rauchman from a mouse transgenic for the eardy region
of Sv40 [Tg(8v40E)bni/7].

A tubule from the terminal ene-third of the IMCD was microdissected and
placed 1n culture.

Confiuent cells were subcultured and clened using cloning cylinders.

This is a polarized epithelia cell line which retains many differentiated
charactenstics of the terminal IMCD inciuding inhibition of apical to basal
sodium flux by amiloride and by atral natrniuretic peptide (ANP).

The cells possess an amilprde sansitive sodium channel as determined
by westam blot analysis, and accumulate the major organic osimoiytes
(inositol, sorbitol, bataine and glyceropheospnorylcholing) in resporss to
hypertenic stress

The cells secrete endothelin and form tubulas and bight junctions.
mIMCD-3 cells are responsive te Hepatocvte Growth Factor (HGF), and are
readily adaptable to growth in hypertonic medium supplemented with
MNaCl and urea up to 910 mosmuol/kg H20,

These axtreme osmotic conditions exist in the renal medulla n vivo, but
are known to be lethal to most ather cells,

Propagation: ATCC complete growth medium: The base madium for this ceil ine 15
ATCC-formulated DMEM:F12 Medium Catalog Ne. 30-2006. To make the
compiete growth medium, add the following componants to the hase
madium: fatal bovine serum to a firal concentration of 10%.
Tamperature o
Atmosphere: air, 95%; tarbon diexide (CO2), 5%

bof2 53972010 9:534 AM
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Brocuct Bescription

Befora submitting an order you will be asked to read and accept the terms and conditicns of ATC
certain cases, an MTA specified by the depositing institution,

Customers in Europe, Australia, Canada, China, Hong Kong, India, Israel, Japan, Korea, Macau, I
Taiwan, R.C.C. must contact a local distributor. for pricing information and to place an order for £

ATCC® Number:
Designations:

Depositors:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:
Morphology:
Source:

Cellular Products:

Permits/Forms:

Applications:
Tumorigenic:

DNA Profile {STR):

Cytogenetic Analysis:

Age:
Gender:

Ethnicity:

http:/ /www.atce.org/ ATCCAdvancedCatalegSearch/ProductDetails/tabid /45 2/ Default.aspx

CRL-1932™

(-)_rde"r this Item P
786-0 [786-0]

RO Williams

1

frozen

See Propagation

adherent

Homo sapiens (humany)

epithelial

Organ: kidney

Disease: renal cell adenocarcinoma
parathyroid hormone (PTH) like peptide

In addition to the MTA mentioned above, other ATCC and/or requlat
permits may be required for the transfer of this ATCC material, Any
purchasing ATCC material is ultimately responsible for obtaining
permits. Please click_ _here for information regarding the spe

reguirements for shipment to your location.
transfection host (technology from amaxa)

Yes

Amelogenin: X,Y

CSFIPO: 10

D135317: 8

D165539: 12

D55818: 9

D75820: 11,12

THOL: 6,2.3

TPOX: 8,11

vWA: 15,17

hypertriploid; Y was present in 60% the cells examined

58 years
male

Caucasian

Page 1 of 4
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Search Catalog
Select a Category .

Go

Login  Search Options

sl b Coftuees and Prochucts 1 Sdence | Standards | Deposit Services | Custom Services | Produck Use Policy

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, Israel, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and
Taiwan, R.C.C. must contact a local distributor for pricing infermation and to place an order for ATCC cultures and products.

ATCC® Number:
Designations:

Depositors:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Crganism:
Morphology:

Source:

Permits/Forms:

Tumorigenic:

Reverse Transcript:

Antigen Expresston:

GenoType:
Age:
Gender:
Comments:

Propagation:

htip:/ fwww.atcc.org/ATCCAdvancedCatalogSearch/ProductDetails /tabid /45 2/ Default.aspx?ATCCNum =CCL-223&Template=cell3iclogy

CCL-223™

" Order this ltem Price:
CMT-93

LM Franks

1

frozen

See Propagation

adherent

Mus musculus {mouse)

epithelial

Strain: C57BL/icrf

Organ: rectum

Disease: polyploid carcinoma

In addition to the MTA menticned above, other ATCC and/or requiatory

purchasing ATCC material is ultimately responsible for obtaining the
permits. Please click here for information regarding the specific

requirements for shipment to your location,
Yes

positive

H-2b

a(t)

19 menths

male

Tested and found negative for ectromelia virus (mousepox).

ATCC complete growth medium: The base medium for this celi line is
ATCC-formulated Culbecco'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

Print this Page

$329.00

Related Links &

MCBL Entyez Search

take a_Deposit

Frequently Asked Questions

Material_Transfer Aqreement

Technical Support

Related Cell Cuiture Products

Page 1 of 2



SANTA CRUZ BIOTECHNOLOGY, INC.,

| I— -

TIM-T siRNA (h): sc-61691

TR Pouve e (rostion

BACKGROUND

| [APPLICATIONS

———

CDA* T helper lymphoeytes can be divided into types 1 (Th1) and 2 {Th2) on

the basis of their cytokine secretion patterns. Th1 ecfls and their associated
cytokines are involved in cell-mediated immunity to intraceliular pathogens
and delayed-type hypersensitivity reactions. Th? cells are invelved in the
control of extracellular helminthic infections and the promotion of atepic and
allergic diseases. T cell lg- and mucin-domain-contaming molecules (TIs)
are a family of molecules expressed on T cells. T#-1 is a singla-pass type §

membrane protein that is associated with the development of Th2 biased

immune responses and selectively expressed on Th2 celfs. TIM-1, also des-

ignated hepatitis A viris cellular receptor-1 {HAVer-1y or T cell membrane
protein 1, acts as & cell-suiface receptor for hepatitis A virus and may alse
play a role iz asthma and allergic disease requlation. TIM-1 is a widely
expressed protein with highest lavels detected in testis and kitngy,

| REFERENCES

1. Feigelstock, D, et al. 1993. The human homolog of HAVer-1 codes for a
hepatitis A virus cellular recepter. J. Viral. 72 652 1-6628.

2 Mclntire, J.J., et al. 2003. Immunology: hepatitis A virus link to atopic
disease. Nature 425: 576

3. de Souza, A.J., et al. 2005. T cell Ig and Mucin 1{THM-1} is expressed
on i vive-activated T cells and provides a costimulatory signal for T cell
activation. Proc. Natl. Acad. Sci. USA 102: 17113-17118.

4. Mariat, C., et al. 2005. Regulation of T cel! dependent immune responses
by TIM family members. Philos. Trans. R. Soc. Lond., B, Biol. Sei. 360:
1681-1685.

! CHROMOSOMAL LOCATION

Genetic locus: HAVCR1 thuman) mapping to 5g33.2,

[PRODUCT

TIM-1 siBNA {h} is & pool of 3 target-specific 19-25 nt siRNAs designed
ta knock down gene expression. Lach vial contains 3 nmotl of lyophilized
siRNA, sufficient for a 10 pM solution once resuspended using protocol
below. Suitable for 50-100 transfections. Also see TIM-1 shRNA Plasmid (hi:
5c-61651-SH and TIM-1 shRNA (b} Lentiviral Paiticles: sc-61681-V as alter-
nate gene silencing products.

For independent verification of TIM-1 () gene silencing results, we also
provide the individual siBNA duplex componests. Each is available as 3 nmeol
of lyophilized siRNA. These include: sc-61691A, sc- 816918 and se-61691C.

[STORAGE ann RESUSPENSION

Store fyophilized siBNA duplex at -20° C with desiccant. Stable for at least

one year from the date of shipment. Once resuspended, store at -70° C,
avoid contact with BNAses and 1epeated freeze thaw cycles.

Resuspend iyophilized siBNA duplex in 330 pl of the RNAse-free water
provided. Resuspension of the siRNA duplex in 330 ul of RNAse-Tree waler
makes a 10 pM solution ina 10 pM Tris-HCL, pH 8.0, 20 mM NaCl, | mM
EDTA huffered solution.

Santa Cruz Bietechnology, lne. 12004573801 B31.457.3800  fax©21 45/ 3201 Furope  +00300 4573 5000 49 6221 4503 1)

TIM-1 siBNA (h) is recommended for the inhibition of TIV-1 expression in
human cells.

[SUPPORT REAGENTS |
For optimal siRNA transfection efficiency, Santa Cruz Biotechnalogy's
siBNA Fransfection Reagent: sc-29528 (0.3 ml}, siRNA Transfection Medium:
56-36858 (20 ml) and siBNA Dilution Buller; sc-29527 (1.5 ml} are recom-
mended. Control silMAs or Fluorascein Conjugated Control siRNAs are
avaifable as 10 pM in 60 pl. Bach contain a scrambled sequence that will
not fead 1o the specific degradation of any known cellular mRNA. Fluorescein
Conjugated Contrel siRNAs include: sc-36869, sc-44233, sc-44240 and
sc-44241. Control siRNAs include: s¢-37007, s¢-44230, sc-44231, sc-44232,
5c-44233, se-44234, sc-4423b, sc-44235, s¢-44237 and sc-44238,

) [GENE LXPRESSION MONTTORING

TIM-T {BBCRY: se-80358 is recommended as a control antibody for monitoring
of TIM-1 gene expression knockdown by Wostarn Blotting {starting difution
1:200, dilution range 1:100-1:1000} or immunofluorascence {starting dilution
1:50, dilution range 1:50-1,500).

To ensure optimal results, the following support (secondary) reagents are
recommended: 1) Wostern Blotting: use goat anti-mouse lgG-HRP: sc-2005
{ditutien range: 1:2000-1:32,000) or Cruz Marker™ cempatibie goat anti-
mouse 1gG-HRP: sc-2031 {dilution range: 1:2000-1:5000), Cruz Marker™
Malecular Weight Standards: se-2035, TBS Blotio A Blocking Aeagent:
$¢-2333 and Western Blotting Luminol Reagent: s¢-2048. 2) Immunofluo-
rescence: use goat anti-mouse 1gG-FI7E: s¢-2010 {dilution range: 1:100-
1:400} o1 goat anti-mouse fgG-TR: se-2781 {dilution range: 1:100-1:400)
with UltraCruz™ Mounting Medium; sc-249417.

[RT-PCR REAGENTS |

Semi-quantitative RT-PCR may be performed to monitor TIM-1 gene
expression knockdown using RT-PCR Primer; TIM-1 (h1-PR: sc-61691-PR
{20 pl). Annealing temperature for the primers sheuld be 55-60° C and
the extension temperatuse should be G8-72° C.

[RESEARCH USE ) E

For research use only, not for use in diagnostic procedures.

[PROTOCOLS |

See our web site at www.scht com or our catalog for detailed protocols
and support prodhcts.

www.sebtcomn



Obtain high-level expression in virtually any cell type with our complete Lenti-X™ Expression System

s Opiimized lentiviral vector
and packaging system for high
titers and high expression

¢ Transfer genes into dividing and
nondividing cells and stem cells

¢ Puromyein rasistance allows rapid
selection of transduced cells

+ Gafa, replication-incompetent virus

Recombinant lentiviruses derived from
HIV-1 are able ro deliver genes into almost
any mammalian <ell type, including primary
cultures, dividing or nandividing cells,
and stem cells. Clontech has developed

a highly advanced lentiviral expression
system thar provides the broad cellular
tropism of VSV-G pseudotyped lentivirus,
high viral titers, and excellent ransgene
expression. The Lenti-X Expression System,
which includes the pLVX-Puro expression
vector and our Lenti-X HT Packaging System,
enables you to produce exceprionally high
titers of safe. replication-incompetent lentivirus
from ot cussornized pLVX-Trro vector (Figuee 1),

supertor Lonil X Vactons

Like all our Lenti-X vectors, pLYX-Puro
not only carries the 1.TRs and packaging
sequence required for lentivirus production
and replication, but it also conmins elements
that improve rransgene expression, titer, and
overall vector function. lis WPRE element,
believed to premate RNA pracessing events
and nuclear export. imparts a dual benefie (1).
First, it acts within the context of viral genomic
transcripts to enhance vector packaging and
increase the titers of viral supernatants produced
from 293T packaging cells, Second, it boasts
expression of your gene of interest in target
cells by facilitating the production of
mature mRNA from transcripts initiated
Ly the vecror’s internal CMVY promorter.
Lenti-X vectors alsa contain a cPPT element
that increases nuclear importation of the
viral genome during target cell infection,
resulting in improved vector integration
and more efficient transduction (2}
Moackaning

N I T .
!i:}iv- FYRCT Y 0y

Our Lenti- X HT Packaging System

produces ontstanding viral titers due to

5 LTR pgg

= s

pUC O

WPRE  Purdf

Figure 1. ivtap of pLVX-Puro. The vector
contains the lentiviral-specific LTRs and
packaging sequence (*}'}; a multiple ¢cloning

site (MCS) to insert your gence of interest {GOl);

puremycin resistance; and WPRE and cPPT
elements to boost packaging, viral titers,
and transgene expression.

asynergism ol highly optimized com-
ponents (3). The Lenti-X HT Packaging
Mix safely provides all the essential lentiviral
packaging and replication gene products
in mams on A proprietury siite of separate
vectors. Setected plasmids in the mixture
generate Ligh expression levels for critical
viral proteins as a result of Ter- Off* trans-
activation, For added safety, a spiit gag-pol
gene delivery strategy thoroughly prevents
viral replicative functions from being
transferred to target cells (3). Finally, the
inciuded Lentiphos'™ H'T transfection
reagents transfer the Lenti-X HT Packaging
Mix, along with your plVX-Puro vector,
inio 2937 cells with unprecedented
efficiency. The resulting high-titer viral
supernatants can be used directly, without
concentration.

i

i
i

il Hiors & Hlapid Selaciion
We used the Lenti-X Expression System to
generate a high-titer pLVX-Puro supernatant,
serial dilutions ofwhich were used to infect
naive cultures of 2937 cells (Figure 2.

Afeet replating the infected cells on 10 em
dishes and selecting transductanes with
puromycin, the resulting colonies of stable
transductants were stained for detection,
Cells infected with only 0.1 pi of supernatant
produced hundreds of calonies, while calonies
from cells infected with 1 pl virtually covered
the entire plate, These results demounstrate
the high titer and infectivity of a typical
pLVX-Puro superaatant,

Ciontech Laboratories, lnc. » www.clontech.com

Produet Size Cat. No. Price
Lenti-X Expression System s
each 632164 $1,096.00
Puromycin 25my 831305 .o
100 mg 631306 $176.00

Prices are subject t6 change without notice.

Components

= plVX-Puaro Vector

+ Lentt-X" HT Packaging Mix

* Lentiphos™ HT

* Lenti-X" Lentiviral Expression Systems
User Alanmal (PT3983-1)

Related Products

¢ Lenti-X" Fluorescent Vectors

(Car. MNos. 632152, 632153, 633154 & 632153)
= Lenti-X'" HT Packaging System

(Cae Nos, 632160 & 6321610

For research use only Mot for use i diagnostic or therapsutic
procedures. ot for resale. Clontech and the Clontsch lago
are trademarks of Clontech Laboratories Inc. All other
tradeparks ars the piopstiy of theiriespective oaners
Clontach is aTakara Bie Cormpramy. ©2607

Motice to Purchaser

Piease see the hGH Poly A, CMV Sequence, cPPT
Efement, IRES Sequence, Lentiviral Expression
Proclucts, Tet-Basad Expression Products,
VSY-G Technology, and WPRE Technology
licensing statemants at www.clontech con/licensing

Figure 2. Puromycin selection of trans-
duced celis. 293T cells were infected with
the indicated volumes (ul) of plVX-Puro
supernatant and selected with puromyein
for 3 days to allow the formation of colonies,
which were then stained with crystal violet.

The Lenti-X Expression System is a com-
prehensive system for preparing recombinane
feutivirus ro express any cDNA in any cell
type susceptible to lentivirus transduction.
It easily produces high-titer lentiviral
supernatants suitable for safe use with
virnually any downstream application,

References
1. Zutferey, Rocrad {1999 [ Virod 73(4): 78862890,
2. Zennon, Vo eraf {2000 CA7 1010000173185,

30 W, N erad (2000 Aol Thon 2010 3
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DAY
= Plate target cells in a 12-well plate 24 hours prior to viral infection.

« Add 1 ml of complete optimal medium iwith serum and antibiotics) and
incubate cells overnight. The cells should be approximately 50% confluent
on the day of infection {Day 2).

HOTE It is possible te use other plate formats for transduction as well. In
this case, the amount of cells should be adjusted depending on the growth
area of the well or plate.

DAY 2

« Prepare a mixture of complete medium with Polybrene® {sc-134220) at a
finat concentration of b pg/ml.

= Remaove media from plate wells and replace with 1 ml of this Polybrene/
media mixture par well (for 12-well plate).

NIE: Pelybrene is a polycation that neutralizes charge interactions to
increase binding hetween the pseudoviral capsid and the cellular membrane.
The optimal concentration of Polybrene depends on cell type and may need
to be empirically determined {usually in the range of Z-10 pg/ml). Excessive
exposure to Polybrene (>12 hr) can be toxic o some cells.

= Thaw lentivirat particles at room temperature and mix gently before use.
« Infect cells by adding the shRNA Lentiviral Particles to the culture.

« Swirl the plate gently te mix and incubate overnight. The amount of visal
particles to use varies greatly depending on the characteristics of the ceil
line used.

ROTE: Keep thawed shRNA Lentiviral Paiticles on ice. Repeated freeze-thaw
eycles and prolonged expostre of the particles to ambient temperatures may
result in decreased viral titers.

NOTE - When transducing a shBNA lentiviral constiuct into a cell for the first
time we suggest using several amounts of shRNA lentivirat particle stock.
In addition, we secommerx! to include one well with cells transduced with
Control shRNA Lentiviral Particles {sc-108080).

DAY 3

= Remove the culture medium and replace with 1 ml of complete medium
(without Polybrene).

= Incubate the cells overnight.

DAY 4

= To select stable clones expressing the shRNA, split cells 1:3 to 1.5,
depending on the cell type, and continue incubating for 24-48 hours in
complete medium.

DAY 5-6 and forward

= Select stable clones expressing the shANA via Puromyein dikydrochloride
{sc-108071) sefection.

« For puromycin selection, use an amount sufficient to kill the non-transducex
cells. Puremyein concentrations ranging from 2 to 10 pg/m! are usuatly
sufficient, but a puromycin tritation is recommended when using a new
cell tine.

= Replace medium with fresh puremycin-containing medium every 3-4 days,
until resistant colonies can be identified. Pick several colonies, expand them
and assay them for stable shRNA expression.

NOTF: Resufting puromycin-resistant clones may have varying levels of
shBNA expression due to the random integration of the lentiviral construct
into the genome of the cell.

NOTE: For shRNA expression analysis by Western Blot, prepare cell lysate
as follows:

» Wash cells ance with PBS.

« Lyse cells n 100 pl of a 1:1 mixture of Zx Electrophoresis Sample
Buffer {sc-24945) and RIPA Lysis Buffer {sc-24348) by gently rocking
the 12-well ptate ot by pipetting up and down.

- Sonicale the lysate on ice if necessary.

R(ITE: For shRNA expression analysis by RT-PCR, isolate RNA using the
method described by P Chomczynski and N. Sacchi {1987, Single-step
methad of RNA isolation Dy acid guaridinium thiccyanate-phenot-chloro-
form extraction. Anat. Biochem. 162: 155-159) or a commercially availabie
RNA isolation kit.

[BIOSAFETY |
Lentiviral particles can be employad in standard Biosafety Level 2 tissue
culture facilities {and should be treated with the same leve!l of caution as
with any other potertially infectious reagent). Lentiviral particles are repli-
cation-incompetent and are designed to self-inactivate after transduction
and integration of shRNA constructs into genomic DNA of target cells.

ishRNA LENTIVIRAL PARTICLES SUPPORT REAGENTSJ

PRODUCT  CAE #  DESCRIPTION AMOUNT
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RNA interference (RNAIQ) was first identified in C. elegans by
Neobel laureates Fire and Mello (1), and now represents one
of the most promising discoveries in molecular biology.

Endogenous RNAI activity has been linked to the regulation of sista cuene stencer

transposon mobility (2), the determination of gene

expression profiles (3) and cell fate (4), and is a crucial
component of the innate cellular defense against viral
infection in vivo(3). Three unique RNAI mechanisims
controlling target gene expression have been demonstrated.
RNAI regulates gene transcription by modifying
neterochromatin formation (&), RNAI exercises two forms of
post-transcriptionat control. First RNAI can inhibit the

i translation of target mRNA {7) and second, RNAi can direct

target mRNA destruction through the RISC complex (8).
DICER first processes dsRNA teaving a two nucleotide long 3
overnang. This primes the dsRNA for binding to the RISC
complex and leads te the activation of the enzyme activity of
argonauite, the RNAse component of the RISC complex that

: destroys one of the RNA strands. The remaining guide strand,

through complementary binding, then teads the RISC
complex to associate with and cleave target RNA molecules.

. The discovery of RNAF introduced an extraordinarily powsarful

faboratory tool for researchers and became a promising
potential therapeutic tool, consequently leading to the 2006
Nobel Prize in Physiology or Medicing being awarded to
Andrew Z. Fire and Craig C. Mello. In the laboratory, RNAI
molecules are being used to downregulate individual target
gene expression in a variety of organisms and ceil types,
exploiting each of the three mechanisms of inhibiting gene
expression described above. These technigues are useful for
manipulating an experimental system to explore individuat

- gene and protein functions as well as their refationships to

other genes and proteins. RNAI also has exciting clinical
potential {2).

Details of these RNAI mechanisms are popular subjects of
rigorous study, though much remains to be clarified. RNAI

. canzrol of target mRNA degradation through the RISC
; complex, however, is the most well-described as well as the

intended mechanism for RNAI Gene Silencers.

hitp://www.scht.cam/gene_silencers.htmi#shrna_plasmid
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Santa Cruz Biotechnolegy, Inc. offers a complete line of RNA
Gene Silencers, including siRNA, shRNA Plasmid and shRNA
Lentiviral products covering > 99% of human and mouse
protein encoding goenaes.

Click to jurap to the section of your choice:

SiRNA Gene Sliencers  shRNA Plasmids  shRNA Lentiviral Particles  Frequently Asked Questions  Back to top

nce Prmlucts_offereci by Santa Cruz Biotechnolegy inc. ) ]

sIRNA description: A
s SiRMNA refers to small interfering or shert interfering RNA v el
s Requires transfection of cells using a lipid-based transfection i
reagent
- i ~dow : 1
s Useful for a transient knock-down WRNA citors the cell via
SIRNA product details: Iipad;b;mmi Lranstec liog L 3
o SIRNA Gene Silencers are pools of three target specific 19-25
nuclectide-long double stranded RBA rolecules with 2-nt 3° HE N A
overhangs on each end RN SRS

i e 10 [M, 50-100 transfections
; » for independent verification of target gene silencing results,
individual siRNA duplex compenents are also available upon
reqjuest
niHMNA bands RS0

W
g ey

Support Products for siRNA Gene Silencers:

|
{RNA-nduced . o B4 |
: o ‘ silencing complex) S A @ \
s suitable control antibodies are avaitable sile 9 i o |
e RT-PCR Primers are availabie SR e s ‘
e siRNA Dilution Buffer, sc-29527
» SIRNA Transfection Reagent, sc-29528 . o tpede .
¥ ' SRMA strands e separated
; e SiRNA Transfection Medium, sc-36868 ’ s e supatite
i e siRNA Reagent System, sc-45064 " ; TN
: e Control siRNAs, including Control siRNA-A, sc-37007 Q !
s Control siRNA (FITC Conjugate)-A, sc-36869
StHNAMRESE complex
azsociates with the twrget Anatrriatier b b Y
mHrA and cleaves it
LR |
& ANSL Y Y # i
rFy o - S N A
Tirped s I I
!
!
L :
| N
| - ;
i o @ |
| |
' Lol e
i
FGE-19 siRHA (1)) sc- 39480 CD% siRNA (h): sc- 35032 Daxx siRHA (h): sc-35178 Celeh sIRMA {h): sc-29758 cytochiome ¢ sIRHA {h):

50-29207

hltp:,f/www.scbl_com/gene__silencers.html#shrlm_p!asmid Page 2 of 7
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CRK 1 siRNA (m): sc 29308

cPLAZ STRMA (h): 5¢-29280

C-Sre SIRMA () 5¢-29228

4/19/10 1:09 PM

053 siRNA (h): 5029435 tamin AJC siRBA (h): sc- 35770

Clicl to jump to the section of your choice:

i siRNA Gene Silencers  shRNA Plasmids

shRMA Plasmid description:

: s shRNA refers to small hairpin or short hairpin RNA

! e Plasmids encoding shRNA enter the cell via lipid-based
transfection

o shRNA plasmids are capable of transient or stahie inhibition of
target gene expression

s shRNA Plasmids are provided as a pool of three to five lentiviral

vector plasimids which each encode a target specific 19-25 nt

shRNA with a 6 hp loop

20 pg, up to 20 transfections

shRMA transcription is under the control of the H1 promoter

provided as transfection-ready purified plasmid DNA

After transfection, cells stably exprassing shRMNA can be setected

by puromycin treatment

e 0 B @

Suppert Products for shRNA Plasmid Gene Silencers:

suitable control antibedies are available

RT-PCR Primers are available

shRNA Plasmid Transfection Reagent, sc-108061
shRNA Plasmid Transfection Medium, sc-108062
Control shRNA Plasmid-A, sc-108060

Control shRNA Plasmid-B, sc-108065

Control shRNA Plasmid-C, 5¢-108066

P 2 ¢ & B O &

Confirm shRNA Plasmid Geng Silencer transfection efficiency
with copGFP Control Plasmid: sc-108083

Generate Cells with stable expression of shitNA

Gupdm 0.dugfm O Suafrel Lupfml Bugfinl SOugdey

PR LAY St

(R IEE ICIE PR e

Quzfid O 3updmy’ O Supliet Lupfenl Bupdo 20upfint

http:/ fwww.scht.com/gene_silencers.iitml#shrna_ plasmid

shRNA Lentiviral Patticles

Frequently Asked Questions Back to top

How do shRRNA Plasmid Gene Silencers work?
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- I | e,

- ; ;
- . : L i i
. : ! ; :
IL- 1a shRNA Plasmid {h): PTH shRNA Plasmid (im): TCF- 4 shRMA Plasinid (h): FIS shRMA Plasmid (h): VEGE-D shRNA Blasmid (b):
50-30613-5H sc- 39714-SH sC-43525-5H Se-39703-5H s(-30844-5H
’ O \ ;
i ol i
. | .
| ! | -
& E ' 1 . :
& . ‘ L) _ i i ‘
1 | . < - i
b LT 0
; . i :
I ‘ | [
P ; o ) ! P :
Amylase shREA Plasmid (h): FGF-19 shRMA Plasmid {h): MMP-9 shRNA Plasmic (h}): BHEP-4 shRNA Plasmid (h): Cyr61l shRHA Plasmid (h): !
s-29075-5H 50 39480-5H s0-26400- 511 sc-39744- 51 s0-39331-54 !

Click to jump to the section of your choice:

SsiRNA Gene Silencers  shRNA Plasmids  shRNA Lentiviral Particles = Freguently Asked Questions Back to top

How do Lentiviral Particle Gene Silencers work?

his:/ fwww.scht.com/gene_silencers.htmb#shrna_plasmid Page 4 of 7
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shRMA

Lentiviral Patticle description;

shRNA refers to small hairpin or short hairpin RNA

Lentiviral Particles deliver a shRNA encoding plasmid to target
cell

yseful for either transient or stable knock-down of a target gene
Lentiviral Particles are provided as transduction-ready viruses for
targeted gene silencing in rnarmmalian cells (human or mouse)
200 yl viral stock containing 10% infectious lentiviral transducing
particles per ml, sufficient for 10-20 transductions

The Lentiviral Particles generally contain three to five expression
constructs, each construct enceding a target specific 19-25 nt
shRMA with a 6 bp loop

After transduction, cells stably expressing shRNA can be selected
iy puroimycin treatment

copGFP Control Lentiviral Particles aliow confirrmation of the
transduction efficiency of the Lentiviral Particles in a target cell
population by expression of GFP detectable by either flow
cytometry or fluorescence micrescopy.

The benefits of using shRNA Lentiviral Particles include avoiding
harsh transfection technigques and the ability to introduce shRNA
to any cell type

Biosafety information - Lentiviral Particles are repilication-
incompetent and are designed to self-inactivate after
transduction and integration of shRNA constructs into the
gencmic DNA of target celis.

Support Products for shRNA Lentiviral Particle Gene Silencers:

a
[
-3
2
@

syitable controf antibodies are available
RT-PCR Primars are available

Control shRMA Lentiviral Particles: sc-108080
copGFF Control Lentiviral Particles: sc-108084
puromycin dihydrochloride: sc-108071

Generate Cells with stable expression of shRNA

R e degn ad il
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T 2 e b ]
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i
i
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Use an effective Transduction Control |
-
copGFP Contral Lentiviral Particles
| -
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W i s o8
| iy
i \
| !
s | .
PP shRNA (1) Lentiviral ephrin- AL shRHA {m) Lentiviral P-4 shREA Plasmid (I):

Particles: se-45991-V Paiticles: sc-3942/7-V sC-72122-5H
! s !

!
! 7t

#5

2937 cells stably transduced with copGFP Control Lentiviial
Particles {sc- 108084) compared with non-tansduced 297371
cells as a negative control,

THIFB shRMA Plasmid (h): Somatestatin shRMA (h) Lentiviral  fos B shRNA (1) Lenliviral
s€-3/218-5H Particles: sc-39728-V Narticles: sc-35403-V

Click to jump to the section of your choice:

| siRNA Gene Silencers . shRNA Plasmids  shRNA Lentiviral Particles  Frequently Asked Questions  Back to top

[ N N - ) Frequently Askad Questions:

What are the advantages of using shRNA versus siRNA?
Transfection of siRMA Gene Silencers into cultured cells provides a fast and efficient, though short-term, decrease in target gene expression.
One may achieve stable gene silencing using shRNA Plasmids or shRNA Lentiviral Particles followed by puromycin selecticn. So, if one is
targeting the expression of a protein with slow turnover, shRNA Plasmid or ShRNA Lentiviral Particles would be idea! for accomplishing the
goal.
What is the difference between using shRNA Lentiviral Particles versus shRNA Plasmids?
\ Transfection is required to use shRNA Plasmids for target gene silencing. Whereas shRNA Lentiviral Particles arrive ready fo add to virtually
) any mammalian cell type, including primary and non-dividing cells. Both ShRNA Plasmids and shRNA Lentiviral Particles may be used to
develop stable expression of the shRNA with purormycin treatment. Lentiviral particles are shipped on dry ice while shRNA Plasmids are
shipped on blue ice.
Do Lentiviral shRNA products pose any safety concerns?
Lentiviral particles can be employed in standard Biosafety Level 2 tissue culture facilities (and should be treated with the same level of
: caution as with any other potentially infectious reagent). The Lentiviral Particles are replication-incompetent and are designed to self-
! inactivate after transduction and integration of the shRNA constructs into the genornic DNA of target cells.
© Are the sequences of your shRNA products the same as those for your related siRNA products to the same gene? Do you make those
sequences available?
Yes. The sequences encoded in cur shRNA Plasmids are the same as those dsed in the corresponding siRNA Gene Silencer products. These
I sequences are available to customers. Contact your Technical Service Represantative,
The shRNA Plasmids are provided as a pool of three to five plasmids. Are they provided in separate vials? Are the individual shRNA
L plasmids of a pooled product sold separately?
) The shRMA Plasmid products are provided in one vial. We offer the siRNA strands separately upon request. We may offer the plasmids
separately in the future.
What kind of lentiviral vector do you use? What is the "vector name"?
The lentiviral vector we use is a custem made, proprietary vector. Please let us know what information you are looking for and why you need
it. We might be able to answer your question without disclesing proprietary information.
What type of promoter does your vector use for shRNA transcription?
The vector uses a H1 promoter
What type of selection marker(s) are in the vector?
The vector has a Puromycin resistance gene encaoding puremycin N-acetylitransferase enzyme for selection of successfully transfected or
transduced cells.
How do you propagate the tentiviral vector plasmid?
The shRNA Pilasmids and Lentiviral Particles are sold as transfection / transduction ready products. Ko additional preparation is necessary.
shRMA Gene Silencers are consumable products for which no propagation protocols are provided,
What is copGFP and how is it helpful for use with the shRNA plasmids and Lentiviral Particles?
fiy administering the copGFP plasmid or copGFP Lentiviral Particies to a separate sample of target cells, one can identify the transfection or
viral transduction efficiency for the target cell pepulation. The copGFP plasmid and capGFP Lentiviral particles lead te expression of copepod
green fluorescent protein which can be detected using & fluorescence microscope or flow cytometer.
What is the difference between (h) and {(h2) shRNA products (for example E-Cadherin, 5¢-35242-5H and s¢-44222-51}7
The (h) and (h2) preducts are designed to silence the same gene, they have different sequences.
What support products and transfection reagents must I purchase from SCBYT to use your shRNA Plasmids?
We recopmmend our shRNA Plasmic DNA Transfection Reagent, sc-108061 in addition to shRNA Plasynid ONA Transfection Medium,
sc- 108062 . We also recommmiend our control shRNA Plasmid DNAs, either 5¢-108060 (A), sc-108065 (B) or sc-108066 (C). These encode
scrambled shRNA sequences which will not target any known mammalian mRNA.

Click to jump to the section of your chioice:

hitp:/ fwww.scht.com/gene_silencers.html#shrna_plasmid Page 6 of 7



Gene Silencers 4/19/10 1:09 PM

siRNA Gene Silencers  shRNA Plasmids  shRNA Lentiviral Particles = Frequently Asked Guestions  Back to top

fleferences

1. Fire, A., Xu, S.Q., Montgomery, M.K., Kostas, 5.K., Driver, S.E. and Mella, C.C, 1998. Potent and specific genetic interference by double-
stranded RNA in Caenorhabditis elegans. Nature 391: 806-811.

2. Das, P.P., Bagijn M.P., Geldstein, L.D., Woolford, 1.R., Lehrbach, N.},, Sapetschnig, A., Buhecha, H.R,, Gilchrist, M.3., Howe, K.L.., Stark, R.,
Matthews, M., Berezikov, E., Ketting, R.F., Tavaré, 5. and Miska E.A. 2008, Piwi and piRNAs Act Upstream of an Endogenous siRNA Pathway
to Suppress 1¢3 Transposen Mobility in the Caenorhabditis elegans Germlbine. Mol Cell 31: 79-90.

3. Kawasaki, H., Taira, K. and Morris, K.V, 2005. siRNA Induced Transcriptional Gene Silencing in Mammalian Cells. Cell Cycle 4: 442-448,

4. Georgantas II1, R.W., Mildreth, R., Morisot, S., Alder, 1., Liu, C.G., Heimfeld, 5., Calin, G.A,, Croce, C.M, and Civin, C.1. 2007, CD34+
hematopoietic stem-progenitor cell micraRNA expression and function: A circuit diagram of differentiation cantrol. PNAS 104: 2750-2755.

5. Chotkowskia, H.L., Ciotab, A.T., Jlab, Y., Puig-Basagoitic, F., Krarmerb, L.D., Shic, P.Y. and Glaser, R.L. 2008. West Nile virus infection of
Drosophiia melanogaster induces a protective RNAI response. Virology 377: 197-206,

6. Kawasaki, H., Taira, K. and Morris, K.V. 2005, siRNA Induced Transcriptional Gene Silencing in Mammalian Cells. Cell Cycle 4: 442-448.

7. Tamura, Y., Yoshida, M., Ohnishi, Y. and Hohjoh, H. 2008. Variation of gene silencing invelving endogenous microRNA in mammalian cells.
Mo} Biol Rep, epub.

5. Hammond,S.M., Beettcher, 5., Caudy, A.A., Kobayashi, R. and Hannon, G.J. 2001. Argonautez, a Link Between Genetic and Biochernical
Analyses of RNAI, Science 293! 1146-1150.

9. Zhanga, Y., Yanga, H., Xiaoa, B., Wub, M., Zhoua, W,, la, J., Lib, G. and Christados, P. 20G8. Dendritic cells transduced with lentiviral-
mediated RelB-specific ShRMAs inhibit the development of experimental autoimmune myasthenia gravis. Mol Imunol, epub.

Copyright 5, 2007-2010, Santa Cruz Biotechnology, Ine. All Rights Reserved.  LEGAL

htip:/ fwww.scbt.com/gene_silencers.hitml#shrna_plasmid Page 7 of 7



Addgene - Mammalian RNAi Tools 16-G3-04 4:23 P\

Login | New User

,'f;’ oI el £ P A
i FB e e Search for P! ids: e
RPN i W S reh for Plasmids: To

Advancead Seaion

Plasmid Cart

. . —hra o i . Your satiz emnty
Browse > Mammalian RNA Tools > Packaging ard Virus Production

Lentivirus Packaging and Production

Recently Viewed
The laboratories of Qidier Treno (EPFL) and Robert Weinberg (Whitehead institute) have deposited plasmids for the NMami

k fan RMALT
production of lentiviral particles. These plasmids can be used with many leativiral vectors, including The RNAI Cale
Consoriium ShRNA vectors being distributed by Sigma (i.e. MISSION shRNAs) and Cpen Biosystems (i.e. TRC o
shRNAs) r3AS3Zneo

s Plasmid 1757
QOvarview

Fer producing lentiviral particles, you typically need three components: 1) a lentiviral vector, such as glLKO.1 or
SLVTHM . containing the shRNA or transgene, 2) a packaging vector, such as 28PAX2 or pCMV-dRS 2 dvor, and 3) an
anvelope vector, such as gMD2.G or pCMVVSVG

For most applications, you can produce viral particles by transient transfection of 2837 celis with a 2nd generation
packaging system (e.g. packaging plasmid psPAX2 and envelope plasmid pMD2.G).

2nd Generation Packaging System

in general, lentiviral vectors with a wildiype 5 LTR need the 2nd generation packaging system because these vectors
require TAT for activation. All tentivirai vectors frorm the Trono or Aebischer iab require packaging with a 2nd generation
system.

Below are two 2nd generation systems. Lentviral plasmids based on pLKO. can be packaged with either system,
although the first system nas been reported to produce higner titer. See Addgene's pLXQ " Protocol for producing
lentiviral particles.

2nd generation system deposited by the Trono lak:

o Plasmid Description

| 12260 psPAX2 2nd generation packaging plasmid for producing viral particles. psPAX2 contains a robust CAG
promoter for efficient expression of packaging proteins. Trone lab and Aebischer lab lentiviral
vegtors require psPAXZ. Producas higher titer than pCMV-dRB.2 dvpr.

, 12238 pMD2.G - Envelope piasmid for producing vira! particles

ond generation system deposited by the Weinberg lak:

i 1D Plasmid Descripbon
L8455 pCMV-dRB.Z dvpr  2nd generation packaging plasmid for producing vira! patticles
% 8454 pCNV-VSVG Envelope plasmid jor producing viral particles

3rd Generation Packaging System

The 3rd generation packaging system offers maximai biosafety but is more cumbersome to use, as it involves the
transfection of four different plasmids in the producer cells (two packaging plasmids. an snvelope plasmid, and the
entiviral vector).

if you wish 0 Lse this system. you need o have a lentiviral vactor with a chimeric 5' LTR in which the HIV promoter is
repiaced with MV or RSV, thus making 1t TAT-independent. Sxamples of these vectors include olKO 1 pti3.7. pl3.
o_enti6, pdiso/pSicoR, pCl, pCS, and plova,

Mast Aebischer and Trono Lab lentiviral veciors CANNOT be used with s system. A lentivirai vecter carrying a
~himeric 5 LTR can be packaged with either the 2nd or 3rd generation packaging systerm,

D Plasmid Description '

1925 oMDLY/pRRE 3i¢ generation packaging masmid for producing virat parﬂo’lesi

kg ;mvx-v.addgene.org,'pgvecl?f—c&cmd:showcol&co‘:id=l JQk&page=ha Page L of 2
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i 12253 pRSV-Reav 3rd generzation packaging plasmid for producing virai particles {

12258 pMD2.G Envelope plasmid for producing viral particles i

Mare information

L]

Click here to browse other RNAI vectors, or search for plasmids using the search bar at the top of the page
Trono Lab website or ariiwes: information and a discussion forum on clening, packaging, and other protocols.
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Cell Line

“he 293T cell line for producing lentiviral particles can be obtained from GerHunter,

attp:/ Swwew.addgene.org/pgvecl? ~c&cmd sshowcol&colid=1 70&page =6
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Addgene - pBABE-nec Plasmid Data

: -
g e : ‘» H .,--s')
k3 : 3
s T -~
- >

Srowse > Bob Weinherg > Atticle > pBABE-neo

Search for Plasmids:

2rint Friendly

" Plasmid 1767: pBABE-neo .-

none
Unknown

pBABE -nec
{Search Vector Database)

Mammalian expression,Retroviral
5330

pBABE 5' (List of Scquencing Primers)
pBABE 3

Ampicillin

High Copy

Yes

Neomycin

View map

DH5a

Bob Weinberg

pBABE protocol (PDFY

MTA

Morgenstern JP, Land H., 1980, Nucleic Acids Research 18(12).3587-26.

Email

Note: There is an extra ~300 bp of vector sequence between the Hindlil site and the neomycin
gene that is not depicted in the author's sequence.

If you are using the pBABE protocol from the Weinberg Lab to generate virus, please note that

Addgene supplies pCL-Eco (#12371), VSV-G (#8454), and a gag/pol expression vecter

(#8455).

Addgene has sequenced a portion of this piasmid for verification. Ciick here for the sequencing

result.

Click on map to eniarge

atipcf fwww.addgene org/pgvecl f=c&emd=Ffindpl&identifier=1767 Lattag=r&atgx=

Login | New User

Advanced Saarch

Price: $65.00

ot}

Author's Map

Sequence

Reviews {G)

From this artic’'e

Bob Weinkerg Lab
Plasmids

pBABE-hygro

pBAZE -ouro

08ABE-zeo ( pBABE-
bleo)

pBABE GFP

pBABE-neo-hTERT

10-03-04 4:22 PM

Plasmid Cart

Your can s amply

Recently Viewed
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addgene - pBABE-nea Plasmid Data

5_LTRZ2
3MoMutV_LTR
psi_plus_pack
pBABE_5_primer
pBABE_3_primer
$V40_enhancer
SV40_promoter
SV40_origin
SV40_promoter
SV40pro_F_primer
QRF frame 3
NeoR/KanR
3MoMuLV_LTR
5 LTR2
p3R322_onigin
Ampicilin

AmpR_promotar

¥
A
\"

12 - 479

18 - 479
549 - 1350
1318 - 1334
1428 - 1408
1629 - 1414
1426 - 1694
1593 - 1670
1546 - 1748
1655 - 1674
1752 - 2564
1773 - 2561
2611 - 3204
2553 - 3204
4130 - 3561
5202 - 4342
5272 - 5244

Spel
Aatll
Bamit
EcoRl
Sall
Stul
Hindlll
Clal
Nhe!
Notl

615

71
1355
1379
1397
1726
1743
25687
2841
4294

Slease ackrow'sdge the principal investigator If you use this plasmid in a publication.

Also, please include ne text "Addgere plasmid 1767" in your Materials ard Methods sechon.
This information ailows Addgene to create a link from the plasmid page to your publication,

hiip: Swww.addgene.org Jpgueciif=ckemd =findpl&identifier=1767&aitay =r&atgx=

10-G3-04 4:22 PV
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SIGMA-ALDRICH

Material Safety

Data Sheet

Revisich Date 06/18/2009
Print Date 02/03/2010

Versien 3.1

1. PRODUCT AND COMPANY IDENTIFICATION

Product name . ADP-ribosyltransferase C3, from Clostridium
botulinum

Product Number : AB724

Brand ;. Sigma

Company - Sigma-Aldrich Canada, Ltd

2149 Winston Park Drive
QAKVILLE ON L6H 648

CANADA
Telephone 1 +18058259500
Fax . +13058299292
Emergency Phone # . 80C-424-9300

5. COMPOSITIONANFORMATION ON INGREDIENTS

Synonyms - Botulinum neurotoxin C3
C3 Exoioxin
C3 Transferase
C3 Exoenzyme

[CAS-No. [EC-No. [index-No. f Concentration

|
| ADP-ribosyltransferase C3 from Clostridium botulinum

[58319-92-9 [- - [-

I

3. HAZARDS IDENTIFICATION

WHMIS Classification

D28 Toxic Material Causing Other Toxic Effects Moderate respiratory iritant
HMIS Classification
Health Hazard: 2
Flammability: 0
Physical hazards: ¢
Potential Health Effects
Inhalation May be harmful if inhaled. Causes respiratory tract irritation.
Skin May be harmful if absorbed through skin. Causes skin irritation.
Eyes Causes eye iritation.
Ingestion May be harmful if swallowed.

4. FIRST AID MEASURES

. N Ao Sigma-Aldrich Corporaticn
Sigma - ABTZ4 weaw.sigma-aldrich.com

Page 1 of °



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 parson into fresh air. If not breathing give artificial respiration Consult a physician.
in case of skin contact

Wash off with s¢cap and plerty of water. Consult a physician.

In case of eye contact
Rinse thoroughly with plenty of water for aft least 15 minutes and consuit a physician.

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

5. FIRE-FIGHTING MEASURES

Flammable properties
Flash point no data avaiiabie

Ignition temperature  no data available
Suitahle extinguishing media
Use water spray, alcohol-resistant foam, dry chemicai or carbon dioxide.

Special protective equipment for fire-fighters
VWear self contained breathing apparatus for fire fighting if necessary.

6. ACCIDENTAL RELEASE MEASURES
Personal precautions
Use personal proteclive equipment. Avoid dust formation. Avoid breathing dust. Ensure adequate ventilation.

Environmental precautions
Do not let product enter drains.

Methods for cleaning up
Pick up and afrrange disposal without creating dust. Keep in suitable, ciosed containers for disposal.

7. HANDLING AND STORAGE

Handling

Avoid formation of dust and asrosais.

Provide appropriate exhaust ventilation at places where dust is formed. Normal measures for preventive fire
protection.

Storage
Keep container tightly closed in a dry and well-ventilated place.

Recommended storage temperature: 2- 8 °C

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

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

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a dust mask type N35 (US) or type P1
(EN 143) respirator. Use respirators and components tested and approved under appropriate government
standards such as NIOSH (US) or CEN {EU}.

Hand protection
riandie with gicves.

Slgma-AldriCh COFpOfatEOn T

Sigma - ABT24 Wi Sigita-akinch . com
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Eye protection
Safety glasses with side-shields conforming to EN166

Skin and body protection

Chcose body protection according to the amount and concentration of the dangerous substance at the work
place.

Hygiene measures

Handle in accorcance with good industrial hygiene and safely practice. Wash hands pefore breaks and at the end
of workday.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form solid

Safety data
pH no data available
Melling point no data available
Boiling point no data available
Flash point no data available

lgnition temperature  no data available
Lower explosion limit no data availabie
Upper explosion limit  no data available
Water solubility no data available

10. STABILITY AND REACTIVITY
Storage stability
Stable under recommended storage conditions.

Materials to avoid
Strong oxidizing agents

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

11, TOXICOLOGICAL INFORMATION

Acute toxicity

no data available

irritation and corrosion

no data available

Sensitisation

Prolonged or repeated exposure may cause allergic reactions in cernain sensitive individuals.
Chronic exposure

IARC: No compoenent of this product present at levels greater than or equal to 9.1% is identified as
orobable, possible or confirmed human carcinogen by [ARC.

““Slgma-Aldrich Corporaticr
www sigmea-aldrich.com
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Signs and Symptoms of Exposure

Headache, Dizziness. To the best of our knowledge, the chemical, physical, and toxicological properties have not
heen thoroughly investigated.

Potential Health Effects

Inhalation May be harmful if inhaled. Causes respiratory tract irritation.
Skin May be harmful if absorbed through skin. Causes skin irritation.
Eyes Causes eye irmitation.

Ingestion May be harmiful if swaliowed.

12, ECOLOGICAL INFORMATION

Elimination information (persistence and degradability)
no data available

Ecotoxicity effects
no data available
Further information on ecology

no data available

13. DISPOSAL CONSIDERATIONS

Product

Observe all federal, state, and local environmental regulations. Contact a licensed professionat waste disposal
service to dispose of this material.

Contaminated packaging
Dispose of as unused product.

14, TRANSPORT INFORMATION

DOT (US)
Not dangercus goods

IMDG
Not dangerous goods

1ATA
Not dangerous goods

15. REGULATORY INFORMATION

DSL Status
This product contains the follewing components that are not on the Canadian DSL nor NDSL lists.
CAS-No.
ADP-ribosyltransferase C3 from Clostridium botulinum 5831¢-92-9
WHMIS Classification
D28 Toxic Material Causing Other Toxic Effects Moderate respiratory irritant

16. OTHER INFORMATION

Further information
Copyright 2009 Sigma-Aldrich Co. License granted to make unlimited paper copies for nternal use only.

Sigma-Aldrich Corporation

; gl ot Sage 4 of P
wiwv sigma-aldrich.com
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The above information is believed to be correct but does not purport to be all inclusive and shail be used only as a
guide. The information in this document is based on the present state of cur 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., shalt not be held liable for any damage resulting from handling or from contact with
the above product. See reverse side of invaice or packing slip for additional terms and conditions of sale.

. . | ‘ Page 5 of §
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Phalloidin, Amanita phalicides: sc-202763

TR LY

e Pt i Chattsass

1. identification of the substance/preparation and of the company/undertaking

wel e : Phaligidin. Amanita phafloides Cadnin

= fermui ;o CureNO-S

Nrmomaan 1 ohaloidin

sC-202785

Santa Crug

2135

Daiaw,

HAigiechrology, inc.
carg Avenus

Santa Cruz, Catitorrsa 25560

80C.E7.3807 or 831 457 380D

2. Composmor‘ information on ingredients

Tentniion : Subsiance

e B Y FUON e PSvainy
;

Phaladin Amamla phaliodes 17465-45-4 245-484-5 T4

"R27128

3. Hazards identification

Handdea) vhemien hasards o Mot apphoabe

DANGER!

MAY BE FATAL IF ABSORBED THROUGH SKIN OR IF SWALLOWED
MAY CAUSE DAMAGE TO THE FOLLOWING ORGANS: KIDNEYS, LIVER
GASTAOINTESTINAL TRACT. CENTSAL NERVOUS SYSTENM.

4, First-aid measures

Lid measaroes

~outh lo an

laimaation . B onnaied. remove 0 resh ain, ot braathing. gove artfoal respiration. It breathing s dthcult, give axyger Gel medea
atenien
U C Ot swaliowed, ¢o rot :duce vomiing wniess directed 1o o 5O by medical persornel.  Nevar Gve anyithing oy
LOCERSEIoUS person. LOoSan tignt clothing such as a coiiar. tie. balt or waistbane. Geil mecical atention mmediatay
LI e . n case of comiact immedhaiely fush skin with plenty of water. Remove comtamimated clolming ard sroes

befora reuse. Troroughly Clean snoes before rause. Gel medical atiention.

YWash ciotning

. Check lor ard rémave any cortact ienses. 1 case of coac immagiateny Hush ayes with pignty of watar for at'east 15

micuies. Get medical aitenion,

Sxrrermaly hazardous o case of ngesion May D8 tatal f swalowsd

N RTINS © Extremeiy hazardous in case of $4in CONtact (parmealcr:  Savera gver-exposure can resuilin deain
Lo vond s . neppa ted 2xpOSUTE 1D 2 Mighly Ioxic malerdl may pracduce general delanoraton of neaith by an Aactumulancn i Sre o7

macy human grgars.

3. Fire-fighting measures

Aay e Sombustdig at mgh temperatura
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6. Accidental release measures

Do Spiesh gogaies. ~ul sut Dust respiralor Beools. Gioves. A se;:‘-con:ame:_; Pa‘r‘qu agparatus should oo
nnalzbion of the proguct. Suggesiad protachve sioining might not bé coonsul a .,r=c.a<.s. SEFORT nandi
oduct

Al Pramd enh . Usi appropriate tooks 0 DUt e spiied solc .0 3 conven.ent waste 4isgosai santainer
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vapors. Prevant entry :nto Sewars. DASETMENTS or contined areas. dike i neadad. Elipwnate al (Jnon souwces Catl

ior assislance on d.S3058i

7. Handiing and storage

Keep locked up. Keep away from heal. Keep away from scurces cf igniton. Emply containgrs cose a fre s s%c SYRROTELS
ine residue under a fume hood. Ground afl equipment containing ma\e.:al U0 natingest Do not reathe Just Avoig
gontact with skin, Wear sultable protective clothing. i ingesled. seek medical advice wmim ediately anG show he Ioniaires
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8. Exposure controis/personal protection
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s 1 Salewy glasses

Pleteatan

9, Physical and chemical properties
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Nt 1 O SEYSDOK)

Not avalabla,

LESC, Notavadtable

LC3G: Not avarlable.
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Toxic for humans o animal life.
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12. Ecological information

NoUavaiabie
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i3. Disposal considerations
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ot avaiiadie

' 15. Regulatory information

Lasued vmtalis

Very (okic

R27:28- Very 1ong in camtact with skin and & swalowed.

522+ Do not oreathe dust.

§38/5739- YWear suinable protechive ciothing, gioves and eyeface protection

545- In case of acciden: or # you teel unwell seek medical advice immediately {3how ‘he ighel wnere possible)
- Paglicidin. Amanita phalioides

TSCA, NG producis werg found.

SARA 3027304/311:312 exiremely hazerious subslances: No products were found,
SARA 302504 emergency planning and notlticaticn: No products were ‘ound.
SARA 302704/311/312 hazardous chemicals: No progucts were found.

SARA 311312 MSOS disinbution - chemical invaniory - hazard dentdication” No progucts were fourd
SARA 313 toxic chemical rotification and release reporting: No procucts were icund
Clean Water Act (CWA) 307 No progucts were found

Clean Water Act [CYWA) 311 No producis were tourd.

Clean air act (CAA) 112 accidental rglease pravention. Na products were found.
Clean air act (CAA) 112 regulated tlammable sybstances: No products wera feunrc
Clean air act {CAA} 112 reguiated toxic subsiances NG progucts were lounc.
CLASS: Pighiy toxe.

SLASS: Target organ effects

NGt controiled uncer WHMIS [Canadal

No preducts wera lounc

16. QOther information

. ' i
e s oo SRR
{ Reactivity !
B ~ 1 . - s
“Parspnat Protestion | O -

The above informaiion is believed to be correct but doex nol parport (o e complete and should de used oniy o5 « guide. The barden of
vafe wse of this material rests eatirely with the user.
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MATERIAL SAFETY DATA SHEET

SECTION 1 - SUBSTANCE IDENTITY AND COMPANY INFORMATION

Product Name: G418 Suifate
ATCC Cataltog No.: 30-2305

COMPANY INFORMATION: AMERICAN TYPE CULTURE COLLECTION
PO BOX 1549
MANASSAS. VA 20108
FOR INFORMATION CALL: 800-638-6397 or 703-365-2700
AFTER-HOURS CONTACT: 703-365-2710

CHEMTREC EMERGENCY: 800-424-9300 or 703-327-3887

SECTION 2 - COMPOSITION/INFORMATION ON INGREDIENTS !
HAZARDOLS INGREDIENTS | CAS NUMBER | EC NUMBER (EINECS) | 1
P G418 I 108321-42-2 UNLISTED '
SECTION 3 - HAZARDS IDENTIFICATION

EMERGENCY QVERVIEW:

HARMFUL BY INHALATION AND [F SWALLOWED.
AVOID CONTACT WITH SKIN AND EYES.

DO NOT BREATHE DUST.

WHEN USING. DO NOT EAT. DRINK. OR SMOKE.

IN CASE OF CONTACT WITH EYES. RINSE IMMEDIATELY WITH PLENTY OF WATER AND SEEK
MEDICAL ADVICE.

WEAR SUITABLE PROTECTIVE CLOTHING AND GLOVES.

IN CASE OF ACCIDENT OR IF YOU FEEL UNWELL. SEEK MEDICAL ADVICE IMMEDIATELY
{(SHOW LABEL WHERE POSSIBLE).

TARGET ORGAN:
NIDNEYS.

EARS.

EYES.

"SECTION 4 - ) FIRST AID MEASURES

EYES: FLUSH WITH PLENTY OF WATER FOR AT LEAST 13 MINUTES. ASSURE ADEQUATE
FLUSIING BY SEPARATING THE EYELIDS WITH FINGERS. CALL A PHYSICIAN.

SKIN® IMMEDIATELY WASH SKIN WITH SOAP AND PLENTY OF WATER.

INGESTION: WASH OUT MOUTH WITH WATER PROVIDED PERSON 15 CON SCIOUS. CALL A
PHY SICIAN.

INHALATION: REMOVE TO FRESH AIR. {F BREATHING BECOMES DIFFICULT. CALL A

PHY SICIAN.

CSECTIONS - FIRE FIGHTING MEASURES




FEXTINGUISHING MEDIA:
WATER SPRAY. CARBON DIOXIDE. DRY CHEMICAL POWDER OR APPROPRIATE FOAM.

SPECIAL FIREFIGHTING PROCEDURES:
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO PREVENT
CONTACT WITH SKIN AN EYES,

UNUSUAL FIRE AND EXPLOSIONS HAZARDS:
EMITS TOXIC FUMES UNDER FIRE CONDITIONS. SUBSTANCE IS NONCOMBUSTIBLE.

SECTION 6 - ACCIDENTAL RELEASE MEASURES

WEAR SELF-CONTAINED BREATHING APPARATUS. RUBBER BOOTS AND RUBBER GLOVES.
WEAR DISPOSABLE COVERALLS AND DISCARD THEM AFTER USE.

SWEEP UP CAREFULLY TO AVOID CREATING AIRBORNE DUST.

PLACE IN A SUITABLE CONTAINER. SEAL. LABEL. AND HOLD FOR WASTE DISPOSAL.
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE. EVACUATE

SECTION 7- _HANDLING AND STORAGE

STORE AT REFRIGERATED TEMPERATURES (4 to 8° C). KEEP CONTAINER TIGHTLY CLOSED.

SECTION § - EXPOSURE CONTROLS/PERSONAL PROTECTION

MECHANICAL EXHAUST REQUIRED.

WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR., CHEMICAL-RESISTANT GLOVES.,
SAFETY GOGGLES. AND OTHER PROTECTIVE CLOTHING.

EMERGENCY SHOWER AND EYE WASH STATION SHOULD BE READILY AVAILABLE.

AVOID CONTACT WITH EYES. SKIN AND CLOTHING.

AVOID PROLONGED OR REPEATED EXPOSURE.

WASH THOROUGHLY AFTER HANDLING.

WASH CONTAMINATED CLOTHING BEFORE REUSE.

SECTION - PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE AND ODOR:
WHITE TO OFF-WHITE ODORLESS POWDER.

PHYSICAL PROPERTIES:
DATANOT AVAILABLE.

_SECTION 10 - STABILITY AND REACTIVITY

STABILITY:
STABLE.

INCOMPATIBILITIES:
STRONG OXIDIZING AGENTS.



HAZARDOQUS COMBUSTION OR DECOMPOSITION PRODUCTS:
CARBON MONOXIDE. CARBON DIOXIDE. NITROGEN OXIDES, SULFUR OXIDES.

HAZARDOUS POLYMERIZATION:
WILL NCT OCCUR.

SECTION 11 - TOXICOLOGICAL INFORMATION

ACUTE EFFECTS:

MAY CAUSE SKIN IRRITATION.

MAY BE HARMFUL IF ABSORBED THROUGH THE SKIN.

MAY CAUSE EYE IRRITATION.

MAY BE HARMFUL IF [INHALED.

MATERIAL MAY BE [RRITATING TO MUCOUS MEMBRANES AND UPPER RESPIRATORY TRACT.
MAY BE HARMFUL IF SWALLOWED.

TO THE BEST OF OUR KNOWLEDGE. THE CHEMICAL. PHYSICAL. AND TOXICOLOGICAL
PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.

SECTION 12- ECOLOGICAL INFORMATION

DATA NOT AVAILABLE,

SECTION 13- DISPOSAL CONSIDERATIONS~

CONTACT A LICENSED WASTE DISPOSAL SERVICE TO DISPGSE OF THIS MATERIAL,
OBSERVE ALL FEDERAL. STATE. AND LOCAL ENVIRONMENTAL REGULATIONS.

. SECTION 14 - TRANSPORT INFORMATION

DATA NOT AVAILABLE.

SCHEDULE B NUMBER: 2941.90.6000

SECTION15- REGULATORY INFORMATION !

EUROPEAN INFORMATION:

RISK PHRASES 20/212

HARMFUL BY INHALATION AND {F SWALLOWED.

SAFETY PHRASES 20721, 22 24/23. 26.36/37_43

WHEN USING, DO NOT EAT, DRINK. OR SMOKE.

DO NOT BREATHE DUST.

AVOID CONTACT WITH SKIN AND EYES.

IN CASE OF CONTACT WITH EYES. RINSE IMMEDIATELY WITH PLENTY OF WATER AND SEEK
MEDRICAL ADVICE

WEAR SUITABLE PROTECTIVE CLOTHING AND GLOVES.

IN CASE OF ACCIDENT OR IF YOU FEEL UNWELL. SEEK MEDICAL ADVICE IMMEDIATELY
(SHOW LABEL WHERE POSSIBLE}.

SECTION 16 - OTHER INFORMATION




THE INFORMATION PRESENTED IN THIS DOCUMENT IS BELIEVED TQ BE CORRECT BASED
LPON DATA AVAILABLE TO ATCC. USERS SHOULD MAKE AN INDEPENDENT DECISION
REGARDING THE ACCURACY OF THIS INFORMATION BASED ON THEIR NEEDS AND DATA
AVAILABLE TO THEM. ALL SUBSTANCES AND MIXTURES MAY PRESENT UNKNOWN
HAZARDS AND ALL NECESSARY SAFETY PRECAUTIONS SHOULD BE TAKEN. ATCC ASSUMES
NO LIABILITY RESUGLTING FROM USING OR COMING IN CONTACT WITH THIS SUBSTANCE.

2 2003 American Tvpe Culture Colicclion.
ATUO@ s g regisiered trademark of the American Type Culture Coilection.
Juby 2003



ATCC MATERIAL SAFETY DATA SHEET

SECTION 1. CHEMICAL IDENTIFICATION

Product Name: Dimethylsulfoxide (DMSO)
ATCC Catalog No.: 4-X

SECTION 2. COMPOSITION/INFORMATION ON INGREDIENTS
HAZARDOUS INGREDIENTS | CAS NUMBER | EC NUMBER (EINECS) | PERCENTAGE |
DIMETHYLSULFOXIDE 67-68-5 200-664-3 99 - 100% |

SECTION 3. HAZARDS IDENTIFICATION

LABEL PRECAUTIONARY STATEMENTS:

IRRITANT.

[RRITATING TO EYES. RESPIRATORY SYSTEM AND SKIN

COMBUSTIBLE LIQUID.

READILY ABSORBED THROUGH SKIN.

TARGET ORGAN(S):

EYES.

SKIN.

DO NOT BREATHE VAPOR.

IN CASE OF CONTACT WITH EYES. RINSE IMMEDIATELY WITH PLENTY OF WATER AND SEEK
MEDICAL ADVICE.

WEAR SUITABLE PROTECTIVE CLOTHING.

MOISTURE SENSITIVE.

SECTION 4. FIRST-AID MEASURES

IF SWALLOWED. WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS. CALL A
PHY SICIAN.

IF INHALED. REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL RESPIRATION . IF
BREATHING IS DIFFICULT. GIVE OXYGEN.

IN CASE OF CONTACT. IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS AMOUNTS OF
WATER.

IN CASE OF CONTACT. IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF WATER FOR
AT LEAST 15 MINUTES.

SECTION 5. FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA:
WATER SPRAY. CARBON DIOXIDE. DRY CHEMICAL POWDER OR APPROPRIATE FOAM

SPECIAL FIREFIGHTING PROCEDURES:
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO PREVENT
CONTACT WITH SKIN AND EYES.

American Type Culture Collection Emergency Teiephone:. {703} 365-2710{24 hou's;
2 C. Bex 1549 Informatior Telephone: {7331 363-2704
‘larassas VA 20108 1 Chemtrec {8001 424-8300
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UNUSUAL FIRE AND EXPLOSIONS HAZARDS:

EMITS TOXIC FUMES UNDER FIRE CONDITIONS.

COMBUSTIBLE LIQUID.

METHYL SULFOXIDE (DMSO) UNDERGOES A VIOLENT EXOTHERMIC REACTION ON MIXING
WITH COPPER WOOL AND TRICHLOROACETIC ACID. ON MIXING WITH POTASSIUM
PERMANGANATE IT WILL FLASH INSTANTANEQUSLY ITREACTS VIOLENTLY WITH: ACID
HALIDES, CYANURIC CHLORIDE, SILICON TETRACHLGRIDE, PHOSPHORUS TRICHLORIDE AND
TRIOXIDE, THIONY L CHLORIDE. MAGNESIUM PERCHLORATE. SILVER FLUORIDE. METHYL
BROMIDE, 10DINE PENTAFLUORIDE, NITROGEN PERIODATE, DIBORANE, SODIUM HYDRIDE.
PERCHLORIC AND PERIODIC ACIDS. WHEN HEATED ABOVE iTS BOILING POINT METHYL
SULFOXIDE DEGRADES GIVING OFF FORMALDEHYDE. METHYL MERCAPTAN. AND SULFUR
DIOXIDE.

SECTION 6. ACCIDENTAL RELEASE MEASURES

WEAR RESPIRATOR. CHEMICAL SAFETY GOGGLES. RUBBER BOOTS AND HEAVY RUBBER
GLOVES.

ABSORB ON SAND OR VERMICULITE AND PLACE IN CLOSED CONTAINERS FOR DISPOSAL.
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP [S COMPLETE. EVACUATE
AREA.

AVOID CONTAMINATING WATER SUPPLY .

SECTION 7. HANDLING AND STORAGE

REFER TO SECTION 8,

SECTION 8, EXPOSURE CONTROLS/PERSONAL PROTECTION

MECHANICAL EXHAUST REQUIRED.

SAFETY SHOWER AND EYE BATH.

WASH THOROUGHLY AFTER HANDLING.

KEEP TIGHTLY CLOSED.

KEEP AWAY FROM HEAT AND OPEN FLAME.

STORE IN A COOL DRY PLACE AT 2-8°C.

NIOSH/MSHA-APPROVED RESPIRATOR,

COMPATIBLE CHEMICAL-RESISTANT GLOVES.

CHEMICAL SATFETY GOGGLES.

DO NOT BREATHE VAPOR.

AVOID CONTACT WITH DMSO SOLUTIONS CONTAINING TOXIC MATERIALS OR MATERIALS
WITH UNKNOWN TOXICOLOGICAL PROGPERTIES. DIMETHYL SULFOXIDE IS READILY
ABSORBED THROUGH SKIN AND MAY CARRY SUCH MATERIALS INTO THE BODY
AVOID PROLONGED OR REPEATED EXPOSURE.

SECTIONSY. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE AND ODOR:
CLEAR. COLORLESS LIQUID.
HYGROSCOPIC.
GARLIC-LIKE ODOR.

American Type Culture Collection cmergency Telephonsg: {7031 365-2710 {24 hours;
P.0. Box 1548 information Telgphone: (703) 363-2704
Manassas, VA 20108 2 Chemtrec {8G0H 424-930C
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BOILING POINT: 189°C

MELTING POINT: 18.4°C
FLASHPOINT: 188 60°F/R7°C
EXPLOSION LIMITS IN AIR:

UPPER 283 %

LOWER 26 %

VAPOR PRESSURE: 0 42 MMHG % 20°C
SOLUBILITY '

WATER -Z2{075
ALCOHOLS, ETHYL

SPECIFIC GRAVITY. LG

VAPOR DENSITY: ERCHE

FREEZING POINT: 18.5°C

SECTION 10. STABILITY AND REACTIVITY

STABILITY:
STABLE.

INCOMPATIBILITIES:
PROTECT FROM MOISTURE.
ACID CHLORIDES.
PHOSPHORUS HALIDES.
STRONG ACIDS.

STRONG OXIDIZING AGENTS.
STRONG REDUCING AGENTS.

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS:
CARBON MONOXIDE.

CARBON DIOXIDE.

SULFUR OXIDES.

FORMALDEHYDE.

MERCAPTANS.

HAZARDOUS POLYMERIZATION:
WIILL NOT OCCUR.

SECTION 11. TOXICOLOGICAL INFORMATION

ACUTE EFFECTS:

TO THE BEST OF OUR KNOWLEDGE. THE CHEMICAL, PHYSICAL. AND TOXICOLOGICAL
PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.

CAUSES SKIN [RRITATION.

READILY ABSORBED THROUGH SKIN

VIAY BE HARMFUL IF ABSORBED THROUGH THE SKIN.

CAUSES EYE IRRITATION.

MVIATERIAL (S IRRITATING TO MUCOUS MEMBRANES AND UPPER RESPIRATORY TRACT

American Type Culture Collection Smergency felephone. (703) 385-2710 (24 hours)
D0 Bex 1549 information Telephone: (703) 365-2704
Marassas, YA 201C8 3 Chermtrec (800} 424-8300
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MAY BE HARMFPUL IF INHALED.

MAY BE HARMFUL IF SWALLOWED,

LD.

LC.

AVOID CONTACT WiTH DMSO SOLUTIONS CONTAINING TOXIC MATERIALS OR MATERIALS
WITH UNKNOWN TOXICOLOGICAL PROPERTIES. DIMETHYL SULFOXIDE IS READILY
ABSORBED THROUGH SKIN AND MAY CARRY SUCH MATERIALS INTO THE BODY .

CHRONIC EFFECTS.
TARGET ORGAN(S):
EYES.

SKIN

RTECS #: PVG2I0000:
METHYL SULFOXIDE.

IRRITATION DATA:

SKN-RBT 10 MG/24H OPEN MLD
SKN-RBT 500 MG/24H MLD
EYE-RBT 160 MG

EYE-RBT 300 MG/24H MLD

TOXICITY DATA:

ORL-RAT LD30:14500 MG/KG
SKN-RAT LD50:40 GM/KG
IPR-RAT LD30;8200 MG/KG
SCU-RAT LD30: 12 GM/KG
[VN-RAT LD30:3360 MG/KG
UNR-RAT LD30- 1300 MG/KG
ORL-MUS LD3G:7920 MG/KG
SKN-MUS LD30:30 GM/KG
[PR-MLS LD30:2300 MG/KG
SCU-MUS LD30: 14 GM/KG
[VN-MUS LD30:3 100 MG/KG
UNR-MUS LD30:12 GM/KG
ORL-DOG LD50:>10 GM/KG
IVN-DOG LD30:2500 MG/KG
ORL-CKN LD30:12 GM/KG
ORL-MAM LD30:2 1400 MG/KG
ORL-BWD LD30:100 MG/KG

TARGET ORGAN DATA:
BEHAVIORAL {ALTERED SLEEP TIME).

AHAAP 25.95.1962
$§3JCAE - 10441984
TXAPAQ 391291977
R3JCAE - 10441986

TXAPA9 15.74,1969
ANYAAY 141.96,1967
FCTODT 22.665.1984
ARZNAD 14.1050.1964
TXAPAY 7.104.1963
NTIS** AD-A159-418
CHTPBA 3.10.1968
ANYAAY 141.96,1967
RPTOAN 33.300.1972
ANYAAD 141.96.1967
TXAPAY [5.74.1969
USXXAM #4767763
ANYAAO 141.96,1967
CNCRAG 31.7.1963
JPPMAB 15.688$.1063
GISAAA 39(4).86.1974
TXAPAY 213151972

LUNGS. THORAX OR RESPIRATION (DYSPNAE).
LUNGS. THORAX OR RESPIRATION (CYANOSIS).
GASTROINTESTINAL (NAUSEA OR VOMITING).
LIVER (JAUNDICE. OTHER OR UNCLASSIFIED).

BLOOD (OTHER CHANGES)

Emergenrcy Telephong {703} 3585-2710 {24 hcurs;
Information Talephona: (7031 363-2704
Chemtrec {800) 424-530C
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EFFECTS ON FERTILITY (PRE-IMPLANTATION MORTALITY).

EFFECTS ON EMBRYO OR FETUS (FETOTOXICITY ).

SPECIFIC DEVELOPMENTAL ABNORMALITIES (MUSCULOSKELETAL SYSTEM).

ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES (RTECS DATA LS
PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFORMATION.

SECTION 12, ECOLOGICAL INFORMATION

DATA NOTYET AVAILABLE.

SECTION 13 DISPOSAL CONSIDERATIONS

CONTACT A LICENSED PROFESSIONAL WASTE DISPOSAL SERVICE TO DISPOSE OF TH!IS
MATERIAL.

THIS COMBUSTIBLE MATERIAL MAY BE BURNED IN A CHEMICAL INCINERATOR EQUIPPED
WITH AN AFTERBURNER AND SCRUBBER.

OBSERVE ALL FEDERAL. STATE AND LOCAL ENVIRONMENTAL REGULATIONS.

SECTION 14. TRANSPORT INFORMATION

THIS PRODUCT CONTAINS NO HAZARDOUS SUBSTANCES AS DEFINED BY THE DEPARTMENT
OF TRANSPORTATION REGULATIONS, CODIFIED IN TITLE 49 CFR SECTION 171 8 AT
REPORTABLE QUANTITIES ACCORDING TO TABLE | OF APPENDIX A OF 40 CFR §172.101.

SECTION 15. REGULATORY INFORMATION

EUROPEAN INFORMATION:

[RRITANT.

R 36/37/38

IRRITATING TO EYES. RESPIRATORY SYSTEM AND SKIN.
S 25

DO NOT BREATHE VAPOR.

S 26

IN CASE OF CONTACT WITH EYES. RINSE IMMEDIATELY WITH PLENTY OF WATER AND
SEEK MEDICAL ADVICE.

S 36

WEAR SUITABLE PROTECTIVE CLOTHING

REVIEWS, STANDARDS. AND REGULATIONS:

CEL=MAK.

OEL-GERMANY: NO MAK ESTABLISHED. JANI999,

OEL-RUSSIA; STEL 20 MG/M3. JANI993.

OEL-SWEDEN: TWA 30 PPM (130 MG/M3), KTV 130 PPM (360 MG/M3). SKIN. JANTO9G,
OFEL-SWITZERLAND: MAK-W 30 PPM (160 MG/M3), SKIN, JAN1999.

NOHS 1974: HZD 80364: NIS 11 TNF 476: NOS 25 TNE 22461

NOES 1983 HZD 80564: NIS 20, TNF 3507: NOS 40: TNE 34947: TFE 16857

EPA GENETOX PROGRAM 16088, POSITIVE: ASPERGILLUS-ANEUPLOIDY: S CEREVISIAL GENE
CONVERSION.

American Type Culture Collection Emergency Teleprione: {7931 385-271C (24 haurs)
2.0, Box 1549 Informanon Telephone: {703) 385-2704
Varassas, VA 2071038 5 Chemtrac {3007 424-2300



I\EC€ MATERIAL SAFETY DATA SHEET

EPA GENETOX PROGRAM (988, NEGATIVE: SHE-CLONAL ASSAY: CELL TRANSFORM.-MOUSE
EMBRYO,

EPA GENETOX PROGRAM 1983 NEGATIVE: CELL TRANSFORM.-RLV F344 RAT EMBRYO.

EPA GENETOX PROGRAM 1088 NEGATIVE: D MELANOGASTER-WHOLE SEX CHROM LOSS:
HOST-MEDIATED ASSAY.

EPA GENETOX PROGRAM 1988, NEGATIVE: N CRASSA-ANEUPLOIDY: E COLI POLA WITH 89,
EPA GENETOX PROGRAM 1988, NEGATIVE: HISTIDINE REVERSION-AMES TEST. IN VITRO §CE-
NONHUMAN.

EPA GENETOX PROGRAM 1988, NEGATIVE: D MELANOGASTER SEX-LINKED LETHAL.

EPA GENETOX PROGRAM 1988, INCONCLUSIVE: ASPERGILLUS-RECOMBINATION:
CARCINOGENICITY-MOUSE/RAT.

EPA GENETOX PROGRAM 1983, INCONCLUSIVE: D MELANOGASTER-RECIPROCAL
TRANSLOCATION.

EPA GENETOX PROGRAM 1988, INCONCLUSIVE: RODENT DOMINANT LETHAL: B SUBTILIS REC
ASSAY.

EPA GENETOX PROGRAM 1988, INCONCLUSIVE: E COLI POLA WITHOUT $9 EPA TSCA SECTION
3(BY CHEMICAL INVENTORY.

EPA TSCA SECTION 3(D) UNPUBLISHED HEALTH/SAFETY STUDIES EPA TSCA TEST SUBMISSION
{TSCATS) DATA BASE. JANUARY 2001.

SECTION 16, OTHER INFORMATION

THE ABOVE INFORMATION IS CORRECT TO THE BEST OF OUR KNOWLEDGE. ALL MATERIALS
AND MIXTURES MAY PRESENT UNKNOWN HAZARDS AND SHOULD BE USED WITH CAUTION.
THE USER SHOULD MAKE INDEPENDENT DECISIONS REGARDING THE COMPLETENESS OF THE
INFORMATION BASED ON ALL SOURCES AVAILABLE. ATCC SHALL NOT BE HELD LIABLE FOR
ANY DAMAGE RESULTING FROM HANDLING OR CONTACT WITH THE ABOVE PRODUCT.

3 2002 Amcrncan Tyvpe Culture Celiccuon
ATCC® is a registered trademark of the American Type Culture Collection.
Margh 2002
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