THE UNIVERSITY OF WESTERN ONTARIO
BIOLOGICAL AGENTS REGISTRY FORM
Approved Biohazards Subcommittee: October 14, 2010
Biosafety Website: www.uwo.ca/humanresources/biosafety/

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

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

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

Completed forms are to be returned to Occupational Health and Safety, (OHS), (Support Services Building,
Room 4190) for distribution to the Biohazards Subcommittee. For questions regarding this form, please contact
the Biosafety Officer at extension 81135 or biosafety@uwo.ca. If there are changes to the information on this
form (excluding grant title and funding agencies), contact Occupational Health and Safety for a modification form.
See website: www.uwo.ca/humanresources/biosafety

PRINCIPAL INVESTIGATOR David Litchfield
DEPARTMENT Biochemistry
ADDRESS The University of Western Ontario
London ON
N6A 5C1
PHONE NUMBER 519-661-2111 ext 86849 (lab) ext 84186 (office)
EMERGENCY PHONE NUMBER(S) 519-657-8751
EMAIL litchfi@uwo.ca
Location of experimental work to be carried out: Building(s) MSB Room(s) 355/359/365A/380

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

FUNDING AGENCY/AGENCIES: Canadian Cancer Society Research Institute, Canadian Institutes of Health
Research, Cancer Research Society, Inc

GRANT TITLE(S): Regulation and role of protein kinase CK2 in cell cycle progression (Canadian Cancer Society
Research Institute), Control of cell proliferation & survival: Convergence of CK2 & caspase signaling pathways
(Canadian Institutes of Health Research). Rational Design of Novel Inhibitors of Cancer Cell Proliferation (Cancer
Research Society, Inc)

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

Name UWO E-mail Address Date of Biosafety Training
Laszlo Gyenis Igyenis@uwo.ca 2007
Michelle Gabriel mgabrie5@uwo.ca 2009
Dana Onica donica2@uwo.ca 2010
Brendan Innes binnes22@uwo.ca 2008
Stephanie Zukowski szukowsk@uwo.ca 2010
Jacob Turowec jturowec@uwo.ca 2006
Greg Vilk gvilk2@gmail.com 2007
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2010

Giovanni Poggenpoel gpoggenp@uwo.ca
Miranda Hunter mhunted7@uwo.ca 2010
Kathryn-Garside kgarside@uwo-ca 2009
Samantha-Pillon spillon3@uwo-ca 2040

he biological agents and/or biohazardous substances used and how they will be

Please explain t
ed and disposed of. Projects without this description will not be reviewed.

stored, us
Use: All biological agents and/or biohazardous substances are used according to the UWO
Biosafety Guidelines and Procedures Manual following good microbiological laboratory practices.
ts and/or biohazardous substances

All trained laboratory personnel are working with biological agen
only inside the containment Level 2 laboratories. The cell lines are handled in the biological safety

cabinets that are re-certified annually. Storage: All biological agents and/or biohazardous

substances are stored only inside the containment laboratory that has lockable doors. The

containment laboratory is always kept locked when it is unoccupied. Disposal: All biological agents

and/or biohazardous substances are autoclaved, incinerated or disinfected to inactivate the

biological agents prior to disposal. Autoclaving of biological agents are done on-site in functioning
autoclaves.
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Please include a one page research summary or teaching protocol.
Regulation and role of protein kinase CK2 in cell cycle progression (Canadian Cancer Society Research Institute). The growth
and division of cells is controlled by a network of enzymes known as protein kinases that frequently contribute to tumorigenesis
when they become active at the wrong time in cancer cells. Our research is focused on one group of these protein kinases known as
CK2 because this group of enzymes is present at abnormally high levels in many forms of human cancer and because CK2 has been
shown to promote breast cancer and leukemia in mice. We are working to understand how CK2 contributes to the inappropriate
division of cancer cells with the hope that this information may provide new ideas for improving cancer treatment. To complement
this work, we have been involved in the evaluation of novel CK2 inhibitors to determine whether these compounds can inhibit CK2
functions in cells and to examine whether they have any other undesirable effects on the cells. The latter studies are essential if CK2-
targeted therapies are to move forward for clinical testing. One aspect of this project is focused on performing a detailed
characterization of new compounds that have been designed, on the basis of the three-dimensional structure of CK2, to inhibit CK2
in cells. We will employ new methods, involving proteomics and genetic approaches, to characterize the effects of these compounds
on cancer cells to ensure that these compounds do indeed target CK2 in cells and to determine whether these compounds have other
cellular targets or side effects. A second aspect of this project will be focused on determining how CK2 is involved in the control of
cell division since this function of CK2 is likely to be related to the ability of CK2 to promote tumorigenesis. This aspect of the
work will be fostered by an examination of unique experimental systems (human cancer cells that have been engineered to express
mutant forms of CK2) that we have developed.
Control of cell proliferation & survival: Convergence of CK2 & caspase signaling pathways (Canadian [nstitutes of Health
Research). The overall objective of our ongoing studies is directed towards elucidation of the molecular mechanisms that control
cell proliferation and survival. Biochemical and genetic studies have demonstrated the existence of networks of protein kinases that
are involved in the regulation of cellular events that determine whether cells live or die. Cells also contain networks of proteases,
including aspartic-acid specific proteases known as caspases that play a major role in the regulation of cell survival through their
involvement in the initiation and execution phases of apoptosis. Perturbations in regulatory protein kinase and caspase networks
induce alterations in cell survival and frequently accompany transformation and tumorigenesis. Furthermore, the convergence of
protein kinase and caspase signaling pathways has become increasingly evident, as phosphorylation of caspase substrates within
caspase recognition motifs has been shown to prevent caspase-catalyzed cleavage of a number of proteins. To systematically
investigate the global role of phosphorylation in the regulation of caspase signaling, we employed computational approaches to
identify protein sequences from the human proteome that contained overlapping protein kinase and caspase recognition motifs.
Notably, the constitutively active and oncogenic protein kinase CK2 emerged as the most prominent kinase displaying an
overlapping consensus for phosphorylation of caspase recognition motifs. HYPOTHESIS: On the basis of these observations and a
striking overlap between the substrate specificity of CK2 and caspases, the working hypothesis for our studies is that CK2 protects
cells from apoptosis through its ability to modulate the susceptibility of regulatory cellular proteins to caspase cleavage. To test this
hypothesis, we have employed systematic computational and functional proteomic approaches that revealed many novel candidate
targets with overlapping CK2 and caspase sites including pro-caspase 3 and pro-caspase 8. Asa logical extension of our work, the
two major aims of this project will be: 1) to validate candidate proteins as direct CK2 and caspase targets, and ii) to elucidate
mechanisms controlling CK2 phosphorylation of apoptotic proteins. The first aim will be addressed by studies to evaluate
candidates as targets for CK2 and caspase in vitro and in cells, and an examination of the functional effects of CK2 phosphorylation
on apoptosis. The second aim will involve studies to determine whether CK2 activity changes in response to apoptotic stimuli and to
characterize complexes between CK2 and its substrates during apoptosis. Given the emergence of CK2 as a promising candidate for
molecular-targeted therapy, we envisage that our studies could yield insights that will contribute to improvements in cancer treatment
in leukemia or tumors with elevated levels of CK2.
Rational Desien of Novel Inhibitors of Cancer Cell Proliferation (Cancer Research Society, Inc). The long-term goal of our studies is
to develop innovative knowledge-based strategies for the control of cell proliferation and those diseases such as cancer that are
characterized by inappropriate cell proliferation. These studies focus on Pinl, a peptidyl-prolyl isomerase that has emerged as a
potential prognostic indicator and promising therapeutic target for cancer. Based on its essential role in cell division, elevated
expression in several cancers and regulatory interactions with oncogene and tumor suppressor gene product, the underlying
hypothesis for our work is that Pinl will be an effective target for the development of novel molecular-targeted cancer therapies.
Towards this objective, we undertook studies employing a broad base of experimental strategies ranging from yeast genetics to
structural biology that generated the most extensive mutagenic analysis of Pinl and new insights regarding its catalytic mechanism.
We also performed an unbiased screen to identify novel inhibitors of Pinl that yielded cyclic peptides able to inhibit Pinl at sub-
micromolar concentrations. Using NMR spectroscopy, we have determined the high-resolution structure of the inhibitory peptide
(CRYPEVEIC designated CCP-1) and characterized its mode of interaction with Pinl. To capitalize on our advances, the objectives
of this proposal are: i) to develop specific cell-permeable inhibitors of Pinl, and i) to perform inhibitor validation studies in cancer
cells (ie. verify inhibition of Pinl and evaluate off-target effects).
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1.0 Microorganisms

1.1 Does your work involve the use of biological agents? X YES O NO
(non-pathogenic and pathogenic biological agents including but not limited to bacteria and other microorganisms,
viruses, prions, parasites or pathogens of plant or animal origin)? If no, please proceed to Section 2.0

Do you use microorganisms that require a permit from the CFIA? O YES X 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 is it Is it known Is it known | Maximum Source/ PHAC or
Biological known to | to be an to he a guantity to Supplier CFA
Agent(s)* (Be |bea animal zoonaotic be cultured Containment
specific) human pathogen? | agent? at one time? Level
pathogen | YES/NO YES/NO (in Litres)
?
YES/NO
E. coli (DH5a) | O Yes O Yes O Yes 10 X1 02
X No X No X No 02+03
E. coli (XL 1 O Yes O Yes O Yes 2 X1 02
Blue) X No X No X No 02+03
E. coli (BL21} | O Yes O Yes O Yes 10 X1 O2
X No X No X No 02+03
Saccharomyces | O Yes QO Yes QO Yes 2 X1 O2
cerevisiae X No X No X No 02+03
*Please attach a Material Safety Data Sheet or equivalent from the supplier.
2.0 Cell Culture
2.1 Does your work involve the use of cell cultures? XYES 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 O Yes X No Not applicable
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Rodent O Yes X No
Non-human primate O Yes X No
Other (specify) O Yes X No
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2.3 Please indicate the type of established cells that will be grown in culture in:

Cell Type

Is this cell type
used in your work?

Specific cell line(s)”

Containment Level
of each cell line

Supplier / Source
of cell line(s)

Human

X Yes O No

A431

A549
HEK293T
Hela

HelLa (Tet-off)
Hela S3
Hela-Fas
Jurkat

LNCaP
MCF7
PANC-1
Saos-2

U208

UTAB (U20S-
derived

e e A A PRONRNNRND

ATCC, Clontech,
collaborative labs

Rodent

X Yes O No

3T3-L1 (LTAS) *
Bv2*

coci2?
c57B1/6"

E7 hybridoma®
F9 Cells®
G182*

Morphs”

NIH 3T3*

Swiss 373"

Note:

#
for storage purposes
only

ATCC, Clontech,
collaborative labs

Non-human primate

X Yes O No

Cos7

ATCC

Other (specify)

X Yes O No

BK3A (chicken)®

Note:

#
for storage purposes
only

collaborative labs

*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 O 1 X 2 02+ O3

3.0 Use of Human Source Materials

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

If no, please proceed to Section 4.0

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

Human Source Source/Supplier | Is Human Source Name of PHAC or CFIA

Material /{Company Name | Material Infected Infectious Containment
With An Infectious Agent (If Level {(Select
Agent? applicable) | one)
YES/UNKNOWN

Human Blood (whole) or O Yes 01 02
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other Body Fluid O Unknown 02+ 03

Human Blood (fraction) O Yes 01 02
or other Body Fluid O Unknown 02+03
Human Qrgans or O Yes 01 02
Tissues (unpreserved) O Unknown 02+03

Human Organs or

Tissues (preserved) Not Applicable Not Applicable

4.0 Genetically Modified Organisms and Cell lines

4.1 Wil genetic modifications be made to the microorganisms, biological agents, or cells described in Sections

1.0 and 2.07? XYES NO If no, please proceed to Section 5.0

4.2 Will genetic modification(s) involving plasmids be done? X YES, complete table below QO NO
Bacteria Used for | Plasmid(s) ** Source of Plasmid | Gene Transfected | Describe the change
Cloning * that results from

transformation or
tranfection

E. coli (DH5a, XL | pBl, pRc/CMV, Invitrogen, pRc/ICMV Overexpression of
1 Blue, BL21) pTRE, pEGFP, Clontech, constructs: gene product
pcDNA3.1, NME3 | Addgene pZWE CK2a-HA

pZW16 HA-CK2a'
pZW12 Myc-CK2b
pBl constructs:
PRS2 mycCK2b
+HA-CIK2a'

pRS3 mycCK2b +
CK2a-HA

PET23b-Casp6-His,
pcDNA3-CrmA,
pcDNA3-Xiap-myc,
pcDONA3-Bcl2

* Please attach a Material Data Sheet or equivalent if available.
** Please attach a plasmid map.
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4.3 Will genetic modification(s) of bacteria and/or cells involving viral vectors be made?
O YES, complete table below X NO

Virus Used for Vector(s) * Source of Vector | Gene(s) Describe the change
Vector Transduced that results from
Construction transduction

1

* Please attach a Material Safety Data Sheet or equivalent. E ' h \1¢$ ? )

4.4 Will genetic sequences from the following be involved?

¢ HIV O YES, please specify X NO

¢ HTLV 1 or 2 or genes from any Level 1 or Level 2 pathogens O YES, specify X NO

¢ SV 40 Large T antigen X YES, please specify __Cos7 O NO

¢ E1A oncogene O YES X NO

¢ Known oncogenes X YES, please specify _ CK2 O NO

¢ Other human or animal pathogen and or their toxins X YES, please specify __Hela (Cells contain human

papilloma virus); _HEK293 (Cells contain adenovirus) ONO

4.5 Will virus be replication defective? O YES ONO X N/A

4.6 Will virus be infectious to humans or animals? O YES ONO X N/A

4.7 Will this be expected to increase the containment level required? O YES X NO

5.0 Human Gene Therapy Trials

5.1 Will human clinical trials be conducted involving a biological agent? O YES X NO
(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? O YES 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? O YES XNO If no, please proceed to section 7.0

6.2 Name of animal species to be used

6.3 AUS protocol #

6.4 Will any of the agents listed in section 4.0 be used in live animals O YES, specify: O NO

6.5 Will the agent(s) be shed by the animal: OYES O NO, please justify:
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7.0 Use of Animal species with Zoonotic Hazards

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

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

7.2 Will live animals be used? O YES O No

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

¢+ Pound source dogs O YES ONO
¢ Pound source cats O YES ONO
¢+ Cattle, sheep orgoats O YES, please specify species O NO
¢+ Non-human primates O YES, please specify species O NO
+ Wild caught animals O YES, please specify species & colony # O NO
+ Birds O YES, please specify species O NO
¢ Others (wild or domestic) O YES, please specify O NO

7.4 If no live animals are used, please specify the source of the specimens:

8.0 Biological Toxins

8.1 Will toxins of biological origin be used? X YES NO If no, please proceed to Section 9.0

8.2 If YES, please name the toxin(s)_Okadaic Acid (phosphatase inhibitor)
Please attach information, such as a Material Safety Data Sheet, for the toxin(s) used.

8.3 What is the LDso (specify species) of the toxin Oral - mouse - 0.15 mg/kg

8.4 How much of the toxin is handled at one time*? 5ug
8.5 How much of the toxin is stored*? 100ug
8.6 Will any biological toxins be used in live animals? O YES, Please provide details: X NO

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

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

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

9.3 What is the origin of the insect?

9.4 What is the life stage of the insect?

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

9.6 Please describe the risk (if any) of escape and how this will be mitigated:
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9.7 Do you use insects that require a permit from the CFIA permit? O YES O NO

i YES, Please attach the CFIA permit & describe any CFIA permit conditions:

10.0 Plants
10.1 Do you use plants? O YES X NO If no, please proceed to Section 11.0
10.2 If YES, please give the name of the species.
10.3 What is the origin of the plant?
10.4 What is the form of the plant (seed, seedling, plant, tree...)?
10.5 Whatis your intention? O Grow and maintain a crop O “One-time” use
10.6 Do you do any modifications to the plant? O YES O NO
If yes, please describe:
10.7 Please describe the risk (if any) of loss of the material from the [ab and how this will be mitigated:
10.8 Is the CFIA permit attached? O YES O NO

If YES, Please attach the CFIA permit & describe any CFIA permit conditions:

11.0 Import Requirements

11.1 Will any of the above agents be imported? O YES, please give country of origin XNO
If no, please proceed to Section 12.0

11.2 Has an Import Permit been obtained from HC for human pathogens? OYES ONO

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 # ONO

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:

->

* * »

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

Biosafety

Laboratory and EnvironmentalAWaste Management Safety
WHMIS (Western or equivalent)

Employee Health and Safety Orientation

the biological agents in Sections 1.0 to 9.0 have been trained.

ittt
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SIGNATURE

13.0 Containment Levels

13.1 For the work described in sections 1.0 to 9.0, please indicate the highest
HC or CFIA Containment Level required. 01 X2 O2+ Q3

13.2 Has the facility been certified by OHS for this level of containment?

X YES, date of most recent biosafety inspection: ___July 22, 2010
O NO, please certify
O NOT REQUIRED for Level 1 containment

13.3 Please indicate permit number (not applicable for first time applicants): _BIO-UWO-0069

14.0 Procedures to be Followed

14.1 Please describe additional risk reduction measures will be taken beyond containment level 1, 2, 2+ or 3
measures, that are unique to this agent.
The general precautions that are outlined in UWO biosafety manual section 3.0 SAFETY
PRACTICES AND PROCEDURES will be followed

142 Please outline what will be done if there is an exposure to the biological agents listed,
such as a needlestick injury or an accidental splash:
The emergency response procedures will be followed that are outlined in the UWO biosafety manual
section 3.5 MEDICAL PROCEDURES AND INCIDENT REPORTING

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

%MW
SIGNATURE: Date: June 2, 2011

15.0 Approvals

1) UWO Biohazards Subcommittee: SIGNATURE:

Date:

2) Safety Officer for the University of Western Ontario

SIGNATURE:

Date:

3) Safety Officer for Institution where experiments will take place (if not UWO):

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

SIGNATURE:
Date:
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Special Conditions of Approval:
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-------- Original Message --------
Subject:Re: Biological Agents Registry Form (Litchfield)
Date:Thu, 02 Jun 2011 13:40:24 -0400
From:Laszlo Gyenis <lgyenis@uwo.ca>
To:Jennifer Stanley <jstanle2@uwo.ca>
CC:David Litehfield <litchfi@uwo.ca>

Hi Jennifer,

My supervisor forwarded me your E-mail asking me to update our Biological Agents Registry
Form following your suggestions.

These are the items that were changed on the form:

1. The full name of Saccharomyces cerevisiae was listed in section 1.2.

2. Included the genes in Table 4.2 that we transfect into cells and they are involved in cell
proliferation

3. Section 4.4 was updated to reflect the use of HelLa and HEK 293 cells

4 [n addition to these above 1 also indicated changes in laboratory personnel on the first page of
the form.

Please let me know if we need to change anything else on our Biological Agents Registry Form.
Best regards,

Laszlo
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Control of Receptor-induced Signaling Complex Formation by the
Kinetics of Ligand/Receptor Interaction™
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Anja Krippner-Heidenreich, Fabian Tibing, Susannc Bryde, Sylvia Willi, Gudrun Zimmermann,

and Peter Scheurich®

From the Institute of Cell Biology and Damuaelogy, University of Stuttgart, Allmandring 31, 20569 Stutigart, Germuny

Tumor necrosis factor (TNE) exists both as a mem-
branc-integvated type 1f precursor protein and a soluble
eytokine that have different bicactivities on TNFR2
(CD120b} but not on TNFR1 (CD120a), To identify the
molecular basis of this disparity, we have investigated
receptor chimeras comprising the cytoplasmic part of
Fas (CD95) and the extracellular domains of the two
TNF receptors. The membranc form of TNF, but not its
soluble form, was capable of inducing apoptosis as well
as activation of ¢-Jun N-terminal kinase and NF-«B via
the TNFR2-derived chimera. In eontrast, the TNFRL-Fas
chimera displayed strong responsiveness to hoth TNF
Forms. This pattern of responsiveness is identical to that
of wild type TNF receptors, demonstrating that the un-
derlying mechanisms are indcpendent of the parcticular
type of the intracellular signaling machinery and rather
ave controlied upstream of the intracetlular domain, We
further demonstrate that the signaling strength indueced
by a given ligandireceptor intevaction isregulated at the
level of adaptor protein recruitment, as shown for
FADD, caspase-8, and TRAF2. Since both incidents,
strong signaling and robust adapter protein reeruit-
ment, are paralleled by a high stability of individual
ligand-receptor complexes, we propose that half-lives of
individual ligand-receptor complexes control signaling
at the level of adaptor protein reeruitment.

The majority of cell surfaee receptors initiate intracellular
signals after lignad-mediated home- or heteromultimerization.
Menbers of the tumor necrosis factor (TNF) ligand family
typicaily form stable homotrimers capable of multimerizing
their respective receptors (1), Essential for intracellular signal
induction is the subscquent recruitment of adaptor proteins
(e.g. members of the TNE receptor-associated factor (TRAF)
family or deatk: domain-containing proteins like TNF receptor-
associated death demain protein (TRADD) or Fas-associated

“ihis work was supported by Deulsche Forschungsgemeinschalt
Crant GR 1307/3=3 and Sonderforschungsbergich 495, project A, The
costs of publication of this article were defrayed in part by the payment
of page charges. This arlicle must therefore be hereby marked “adver-
dsement” in accordance with 15 11.8.C. Section 1734 solely to indicate
this fact.

#To whom corvespondence should he addressed. Tel: 49-711-635-
6957: Fax: J9-711-633-T48:L

I The abbreviations used are: TMF, tumor neerssis factor TNER.
TNF veceptor; EGEF, enhanced green fluorescent protein; FADD, Fas.
associating protein with death domain; JNI, c-Jun amino-terminal
kinase: mAb, monoclonal antibudy; ME. mouse fibroflast; RISC, recep-
tor-induced signaling complex; TRAF, TNF recepior-associated factor:
2-VAD-fink, benzyloxyearbonyl-Val-Ala-Asp fluoromethy! kelone;
TRADD, TNE receptor-associated death domain protein: memTME,
membrane-bound TNF; sTNF, soluble TNF; CHO, Chinese hamster
ovary; PBS, phosphate-buffered saling MOPS, J-morphelinepropane-
sulfonic acid.

This paper is availably on line at htlp/iwww.jhe.ory

death domain protein (FADD) (1), These two protein groups
dofine the two major signaling pathways leading to either gene
induction {TRAFS) or the activation of the apoptotic program
via autoproteolytie cleavage of initiator caspascs by mduced
proximity {1}

TNF binds to two membrane receptors, TNFR1 (CD120xy;
p55/60) and TNFR2 (CD120b; p75/80). Whereas TNFRI1 =zcems
to be constitutively expressed in most tissues, TNFR2 expres-
sion is more restricted and can be found especially in immune
colis but also in endothelial and neuronal tissue (2). TNFR2 is
a typical member of the non-death domain-containing sub-
group of the TNF receplor family. It directly binds TRAF2,
leading to the activation of N¥-«xB and the ¢-Jun N-terminal
kinase (INK). TNFR] cavries a death domain in its eytoplasmic
parl and therefore represents a direct activalor of apoptotic
caspases after recruitment of TRADD and FADD. [n parallel to
its eytotoxic activity (and this seems to be unique within the
TNF veceptor family), TNFRI is-a strong activator of gone
induction. Receptor-bound TRADD serves as an assembly plat-
form also for recruitment of TRAF2 and receptor-interacting
protein {3}, which act together in the activation of the inhibitor
of kB kinases, leading to the activation of NF-«B (4}

Many aspeets of the initial events during signal initiation of
TNE, however, ave poorly understoad. After ligand binding,
I'NF receptor complexes are internalized ot may be, alterna-
tively, proteolytically cleaved (3-7). Internalization has been
shown to be important for intraecllular signal initiation by
TNFR1 (8) but not for ethers like Fas {CD95, APO-1) (8, 9.
Further, in some cellular systems the activation of the initiator
caspase-8 was found to be necessary for Fas cluster formation
(<M.

Remarkably, mest ligands of the TNF family are expressed
as type [T transmembrane proteins from which soluble ligands
are formed by proteolytic cleavage. In a recent publication, we
have compated the signaling capacity of the membranc-bound
inlemyTNF) versus the soluble form of TNF (sINF) and have
demenstrated that TNFR2, but not TNFRI1, differentially re-
sponds to these two ligand forms (104 It was shown that
memTNF, when acting on TNFR2, displays a superior capacity
to initiate various eellular responses in a poesitive cooperative
manner with TNFR1. Full TNFR2 activation can even cause a
shift in the phenotype of the respective eellular response to
STNF (103, In addition, we have developed a TNFR2-specific
menoclonal antibedy, termed 032, that mimics the bioactivity
of menmtTNT when combined with sTNF. Kinetic studies with
lodinated TNF revealed that 8032 stabilizes ligand binding in
torms ot a prolonged receptov complox halfilife (10). These data
raised the hypothesis that the kineties of receptor lgand com-
plex formation and disintegrarion might at least in part deter-
mine intracellular signaling strength. Accordingly, transient
binding of sTNF to TNFR2 would only allow formation ol short
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4115 Ligand/Receptor Dypamics Control Signaling

living complexes that may efticicntly induce intrvacethular
signals (105 On the other hand. the binaelivity of 80312 i3
dopendent on itk dimerte IgGE structure, sinee Fab fimuaments
devived thereof are inactive (datn nol shownn These dain
eniged the possibility that seeondary chustering o INETNIR?
complexes by 80A% might vellect the wikderlying mechianism by
which merdINF gains superior signaling capability vn TNER.

Differenees i the binactivity of seluble and membrane-
bound forma af other members of the TNF ligzand family have
alen heen described (eg. for Faa Ngand (Fashy (11), CDAOL 0120,
and TRALL (135 Seluble Fasl, can even exert antinpoptotic
activity by serving as an antagonist for the membrane-bound
Form of Fasl. (110,

[ this study, we have analyzed receplov chimeras derived
from the extragelluiar domains of the twoe TNF receptors asul
the intraccllular demain of Fas INFR2-Fas chimera, compris-
ing the estracellaiay domain of TNFR2 and the cvtoplaamic
part of Fas, strongly induced apoptnsis only after treatment
with memTNE-like stimuli but not with TN, In conlrast,
Dol ligand torms induced a strong apoptotic stunal iVTNFRT-
Fas chimernz, These data show that the individual responsive-
noss of TNFRI and TNFRZ lur soluble or membrane-bound
TNT can be transtorred te a distinet intraceliular stgnaling
syalem, indicating that responswvencss s dominuly con-
trofled by the extracellular demains.

EXFERIMENTAL PROCEDURES

Coll Culture and Reagents—Hela colls stably tra ctoed with
huntan TNEFR2 (Hela8) or TNFR2 plus Fas (HeLadoFasr (11 131
acd Chinese hamster ovary (CHO cells expressing THEAL-12
FCHO [y payLea? 6100 hiawe been deseribed clsewhere, Simian virus £0
large T-immortalized murine fihroblasts have been generated from
FR1 and TNFR?2 denble knockout mice and were generously sup-
phied by Daniela Minnel (Lniversity of tegensburg, Regenzhury,
Germany s, Hoela cells, CHO cells, and immortalized mouse Bhroblists
were grown in RPML 1640 medium supplementud with 57 {e/v) heat-
inactivared feral call sorum and 2 oy Lglutamine. 1 ml pursmyein
A waos added ones a week to TNEFRFas and TNFRZ-Fas expressing
mause Abreblasts routinely. €ym-1 cells were grown in Clicks-REPMI
wedinm containing 1077 fetal ealf serum and 2 my Lglutamine (10
Recombinant human TMF 12 % 107 units/mg) was provided by Knoll AG
(Ladwizshafon, Germanyy, Cys TN and mutants devives! thereofUys-
TNE LN/ LI5R and Cys-TNE32WAGTY have been gererated in Fsche-
richia coti and purified to homogeneity using a nickel-chelate column’
The moncelpnal mouse antibody S0M2 (163, 113031172, and HzeD olsy
have been  described. The TNFRZ-specific monnelenal  antibody
AMR2Z-1 was kiadly provided by W, Buourman WUniversity of Limbura,
Miaastricht, The Netherfandsi Additdenal antikedies specilic for
TNFE2 were purchased from B&d tgoat anti-huTNFRZL TRA
itic antibodies (movse anti-huTRAFZ, cdone Ca0 - 180 were fron
Pharmingen, uid antilodies speciiic for Ja K ivabbis anti-hu NEC-170
wors (rem Santa Crue Biotachealogy, dne, (8anea Croe, CAL 2-VAD- Tk
was purchazed from Bachem. The o plasmids pFADD-RGEL
and pnapuse-EGET were Kind wales from Michze! Le arile fNatenal
tostitutes of Health, Bethesda, Mool pURA YD wens from
Tarald Wajantsiinivessity of Stutigot, Sruttgart, Germuanyh and they
e been deseribed elaowhers 118, 200

Measurerrent of the Metabolic Acticids ..
Description and vperation of the Criosensar microphysionetes { M-
lecular Deviees Corp., Supnyvale, CA Lave appearsd elseahese 21
2200 Helosn 3w LY eellsy wore seeded into charabers al than
Devieess The cell capsule was plaged ing a - and tenipuenture
i eregnlaed sensing chambuer of the rophy siemeter, and pll
chanues were wanilerssl Cpllz were perf with low phosphate-
PP edivm dlevine Svieaiitie, Ievine, CAe n
e wus 120 5. comprisin
veuit pesiodt
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formad 30 min prior o reatnent with TN mutants aueh exended o
e whale TNE stimelitioa time of 30 min.

Croneration of Siably Teangfocted Coll Lines Lixpros
aneading the fusion proteing TNFR-Fas and TNEF] 3
ated by PO eloning. A Kpalsite was inproduced By silant molage
into the coding region of pBS/INTRY and PHSTNIRE at bp 70k«
S99, respuctively, 3 of Lthe potential transawmbrane region. [n acd
tion, the evtopinsmic region at was amplitied by PCR introduding
and 37 appropriate restriction sites for TN Lgation (pBS TNFRL-Fax
and phS INERZ Fags, TNFRL I and TNFLE2-Fas were subeloned inia
the expression venter piEF PGEpure (2532 wsing BanHl and FolY,
generating pEFpuraTNEIR-Fas and phEpuro T NFR2-as. Al con-
struets generated by PCI were verilied by gequeneing. lmmortatized
ouse fibreblasts o4 % 107 cellsy from TNFRL and TNFR2 double
lnuekout vells were ranslicred with plEpuroTSFRL-Fas or pEFpu-
ro TN FR2-Fas using EinolectAMINE Plus Unvitrogen acearding to the
manulaciy smineadationg., The day after, eslls were solected for
stably exp mar cells by 1-3 ngfmb puramyein A, and 2 weaks later
they were sovtad for ENFR1-Fas- and INFRY-Fas-positive <ells hy fiow
cytometiy using a PACStar ™ {lecton Dickinson, San Jose, C ;
2w 10® cells were harvested sad resuspended in PBA QL0
corum albumin, (.024 NaM, in PBR: eontaining mous2 5 Japhmi anti-
PUTNERD £t 90 or mouse anti-TMER2 antibordies (MHR2-1y After
incubaton for L i at 4 °C, cells were washed once wi 3
pended in PEA containing secondary Nuoreseein isethiscyanate-
gont anti-mouse IgGoplus ied antibodies (Dianova, Ciarmanyi
incubated at least far 30 min at 4 °C. Cells were washed agn
subjected te fluorescence-activated coll ser ting. 10,000 30,000 positive
cells were collocted and grown in cell culture medium conlaining 1
aghnl puromyuin A, TNFRI-Fas and PNFR2-Ias expressing meuse
fibroblasts (ME-IUL-Fas and MF-R2-Fas cells, respeetively) weve stahle
lor at least 3 weeks.

Cell Death Assavs—Mouze fibroblasts (1.6 = 107 collsfweil)l were
grawn in 98-well plales overnight. Cells were then treated as indicated
and cultivated overnight. The next day, cells were washaod thres tines
with PHS follused by crystal vielet staining (207 melhanol, D.57% crys-
cal violels far 15 min. The wells were washed with 11,0 and air-dried,
The die was vesclved swith methanal for 13 min, and optival density at
350 nm was determined with an enzyme-Jinked immunossrhent azsay
plate veadder ISPRCTRAAx 3 WP Motecular Devicost.

For cocultare expesiments, CHO cellz (1.5 ¢ 10Y) were sceded into
12wl plate. Fhe next day, ME-R21as eclls 11.5 2 1071 were given on
tap and cultivated &t 37 °CL Cells weve vizunlizad by light miceoscopy,
Al pictures were taken Ih adter seeding of the meuse fibroblasts.

Cofmmnoprecipitation qud Western Blotting- e LnS0Fas cellsth =
10° cells} were pretreated where indicated with antagoitistic TNFRL-
I*ab fragment (11393-Fab; for 30 min followed by stimulation with sTNE
{100 ng/mly or Cys TNF LB ng/mit After incubation at 37 °C for the
indicated times, cells were washed with ice-cokl £33 and seraped off the
plate in PB3. Cells were pelleted nnd Lvzed in 300 pd of Iysis bufter (20
w Tris, pll 7.5, 150 ma MaCl 1 ma BITA, 19 Triton X-100, 30 mM
Na¥, 0.5 ma phenybmetliylsulloayl fluarule, protease inhibizar mix
(Rache Mplecwlar Biosciencest. Proteins were extracted by vortexing
Viee timas for A0 = and TNEFR? complexes wers immunaprecipitated
for 3 hoat 0 while tsmbling, Immane compleses ware washed in lysis
buffer and assezscd by Western blotting using TRAF2-zpecilic antibed-
iz, Proteins were visualized by chemiluminescence (Super Sizaal:
Pieree).

Elocrraphoretic Mataduy Shift Assavs of NitwB Activatio B
collsfell HaLasokas celis or mouse Ghrohlsts were sesded in sixawoll
plates and grown overnizht. Where lndicated, cells were protreated
with 2 pgfonl maAb 3032 for 30 min. The eells wery then stimulaied for
varions tines with the indieated reagents. Nuelear e LS Were pre-
pared ng dozcribed 20 aod samples weie adjusted for entical protein
TH-end-taboled N RBaspocitie o!{gsmncle-or,irh'-.:
FCCCAGGUS T were usad.

INI asstvs were poerfoemod b
o stimulateon, eebly o
20 ot Triz, pld 7015 mu MaCl e
lfony] uoride, 1
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s Biotedhingingy i
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Lated with O g o N Kospeilic
12 Kinase as
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anel Vs dighiatliednolr at 37 0O fr 20 min,
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Ligand/Receptor Dynamics Control Signaling

A
TNFR1-Fas

TNFR2-Fas

Fin. 1. Stable expression of <¢hi-
meric receptors in mouse fibroblasts.
A. schematic representation of TNFR1-
Fas and TNFR2-Fas chimeric proteins.
"Fhe eytoplasmic domain of Fas. amino a¢-
ids 191--333, was fused 1o the C terminus B
of the potential transmembrane region of -
TNFRI {amine acids 236) or TNFR2 tami-
no acids 3011, Amino acids in the fused
region arg indicated. B, immortalized
mouze tibroblasts were stably transfected
with TNFR1-Fas or TNFR2-Fas expres-
sion plasmids. Bxpression of the chimeras
was analyzed by flow cvtomenry using
TMFRL-specific (Htrd) and TNFR2-spe-
cific (MR2-1) antibodies. The percentage
of TNFR-Fas-positive cells is indicated.

relative cell number

“n‘“;"“

Fluorascence intensity

pFADD-EGTFP and pTRAF2-LGEFP, respectively, or with 4 pg of
pCaspase-8iC3695)-EGHFY plus 4 g of murine pFADD by eleciropnra-
tion. Celts (300 pl; 1.25 X LO° cells/ml) were clectroporated at 1800
mierafarad and 250 V in a O.d-em cuvette (Pegbio Fasyject Plus:
Peglabl. After electroporation, cells were immediately transferred into
cell culture medium, and 3 > 10% calls/dish {35 mmy; Maltel)were grown
for 13 b Lefore analysis. Electroporation with pCaspase-8(CIGSH-
EGFP required the nddition ot 20 uM 2-VAD-fimk, For live imaging TNV,
mAb 30M2 and Cys-TNFL43N/145R weve coupled with AlexaFivor-546
{Molecular Probes, Ine., Lugere, OR) according to the manufacturer's
instructions. Cells were washed in PBS and, where indicated, preincu-
tated with AlexaFluor-516-coupled B0M2 (S0M2, {6 pgiml) for 4 min
at room temperature or 1.7 pg/nl Alexa¥laor-546-coupled sTNF (sTN-
B oq.) 00 iee followed by two washings with cell culture medium witheut
phenot red. Cells were placed into a chamber held constantly at 37 °C
and 5% CO, and treated where indicuted swith 300 ng/ml TNFR2-
specifie TN mutant (Cys-TNI143MN/1-13R), and pictures were taken at
vie indicated time points. Alternatively, 107 cells were seecled onto
coverslips i a 24-well plate and treated as above. Instead of performing
live imaging of the cells, ceils weve washed with ice-vold PBS, fixed with
3.3% paraformaldehyde in PBS for 15 min at 37 °C at various time
points, mounted with Flouromount-G (Biozol, Germany) onto glass
slides, and examined using a Leica DM IRBE confoenl immunofluores-
cence micrgscope, Pictures were taken at & resolution of 1024 X 1024
pixels with a maguitication of X630 tor live imaging and x 1000 for {ixed
cells.

Binding Kinetivs—Receptor-ligand studies were perfarmed as de-
seribed (28). Brietly. TNF was labaled with I by the chloranine-T
method, Murine fibroblasts wers incubated with 0.2 ay IBLINE in the
presence ¢r absence of mAL 80M2 (2 pgfmb for 1 hoon ice. Cells were
incubated tor several time pariods at 37 °C, and eeli-hound VOLTNE
was determined atter centrifugation of the cells threugh a phthatate oil
mixture,

RESULTS

Canstruction of Fibroblasts Expressing Chimerie TNF Roecep-
torlFas Proteins—Ta get a better undorstanding for the molec-
ular basis of the differential signaling capacity of sTNF and
moenTNE, we constructed chimeras of Fas and TNFR1 and
TNFR2, respectively. These fusion proteins consist of the ex-
tracellular and transitembeane region of the respective human
TNFRs fused to the cytoptasmic domain of human Fas (Fig.
14 Hybrid construets TNFR1-Fas and TNFR2-Fas were sta-
bly expressed in farge T antigen-immortalized libroblasts de-
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vived from TNFRI/TNFR2 double kneckout animals, obtaining
a collular system devoid of any TNF background responsive-
ness. Fluerescence analyses of the TNFR1-Fas- and TNFRZ-
Fas-expressing mouse fibroblast cells, MF-R1-Fas and MF-R2-
Fas, respectively, ave shown in Fig. 1B. Equilibrium binding
studies using iodinated FNF revealed ligand binding sites of
15,000 for MF-R1-Fas cells and 45,000 for MF-R2-Fas cells per
cell {data not shown).

Induction of Apoplesis in MF-Rl-Fes and MF-R2-Fas
Celis—as expected, we could not detect any TNF responsive-
ness in the parental mouse fibroblasts devoid of both mouse
TNF receptors (data not shown). MF-R1-Fas cells, however,
developed a strong cytotoxic response after treatment wilh
serial difutions of SENF (Fig. 24). Development of cell death
wasg nearly maximum at TNF concentrations as low as 1 ng/ml,
and the majority of the cells showed typical blebbing alveady
after 3 h of STNF treatment (data not shown), Further, cell
death could be blocked by the inhibitor 2-VAD-fimk, demon-
strating the involvement of caspases {dala not shown}, Wild
type TNFR1 is equally well activated by sTNF and memTNF
(10). We confirmed this for TNFRI-Fas using the TNF mutein
Cys-TNF32W/B6T, derived fromt a TNFRL-specific mutant of
SINEF (27), which atlows additional receptor cross-linking due
to the formation of eysteine-linked multimers (Fig. 24). The
respeetive TNFR2-apecific mutein of TNF, Cys-TNE 143N/
143R, did not induce apoptosis in MF-R1-Fas cells (Fig. 24).

Iin a parallel sct of experiments, we invostigated the chimeric
receptor TNFR2-Fas, MEF-R2-Fas colls were lreated with «TNF
up to concentrations of 300 ng/ml, but no significant cytotoxic
vesponse could bo abserved after overnight culture (Fig. 28). In
the presence of the antibody 8032, however, a strong cytotoxic
response was observed with a half-maximun effect at a TNF
concentration of about 100 pg/ml, whercas 8032 on its own was
ot toxic {Fig. 2B). Cell death developed rapidly; most cells
showed massive signs of disinlegration after 1 h of memTNE-
like stimulation (data not shewn). Again, induction of cytotox
icity could be efficiently blocked with the pan caspase inhibitor
2.V AD-Iimk (data vot shownd. The TNFR2-selective devivative
Cys-TNFI4IN/4ER also indueed a significant apoptotic re-
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Fi, 2. Response pattern of TNFR1-Fas and TNFII2-Fas expressing cells to sTNF and memTNE. /A and B, MF-R1-Fas {A) and
ME-R2-Fas (8) cells were treated with serial dilutions of sTNF or TNFR1-specific (Cys-TNF32W/86T and TNFR2-specifie {Cys-TNEF143N/145R)
INF mutants, respectively. For costimaiation with the manoclonat antibudy 80312, cells had been preincubaled with 2 pg/md SOM2 for 30 min at
57 °C hefore sTNF treatment. Cell viability was determined by crystal violet staining the next day. All experimental groups shown weve performed
in parallel, one representative experiment out of three is showa. €, wild type Chinese hamster gvary (GHO,\) celis ifeft) or CHO cells stably

expressing a noncleavable form of memTNF (CEO s 112} (right) were grown overnight. ME-R2-Fas cells were seeded on top. and induction of

apaptosis wus followed by light micrascopy. Pictures were taken after 1h of coculture. "Ihe percentaye of apoptelic inouse fibroblasts was calculated
alter cownting about 200 cells. Bars, 75 pm. D and E, MYF-R1.Fas (D) and ME-R2-Fas (K} cells were treated with TNF (100 ng/mly, CysTNEF (112
ng/mh), without or after pretreatment with mab 80AL2 2 pgfml) for 30 min as indicated, Cell lysatas were prepared directly before (~)or alter the
indicated time points of TNF stimulation, and JNK activity was measuved by immunacomnplex kinase assay with GST-e-Fun-13-89} as a substrate
(pper panelsi, ar the translacation af NFw-B was investigated from isolated auclei by gel shift analysis (Goiver panels). Fhe positive contro! (pos,

¢) corresponds to HelLa cells stimulated with TNF (100 ng/mi} for 30 min. The apecificity was controlled by the addition of a 100-fold excess of

untabeled oligonucleotides (160X eold).

sponse, although with reduced efticacy when compared with
sTNF plus 80M32 (Fig. 2B). [n contrast, the TNFR1-speeitic
mutein Cys-TNFI2W/BGT was ineffeetive (Fig. 2B). To confirm
that the transmembrane form of TNF is also able to induce
npoptosis in MF-R2-Fas cells, these were cocultured for 1 h
with CHO cells expressing a mutent form of meTNF that
cannot be processed by the tumor necrosis factor a-converling
enzyme (10}, These cells (Fig. 20, right panel), but nat control
CHO cells (Fig. 20, left panel), induced a strong cytotoxic re-
sponsc in TNFR2-Fas-cxpressing mouse fibroblasts. When
apoptotic cells were counted after 3 I of coculture, -15% of
apoptotic MF-R2-Fas cells were determined in eocultures with
control CHO cells, whereas between 68 and 79% (n = 3) of
AMF-R2-Fas colls showed an apoptotic phenotype ie cocultures

with memTNF-expressing CHO cells (datn not shown). These
yadues ave in good agreement with the percentage of the ME-
R2-Fas cells expressing high numbers of chineric receplors as
estimated from flow cytometry data (Fig. 18). As expected,
memTNF-expressing CHO cells were also toxic for MF-R1-Fax
cells tdata not shown). In summary, these results show that the
divergent responsiveness of TNFR1 and TNFR2 to sTNF is
independent of the cytoplasmic donain of the receptors, since it
is transferable to the intracellular part of Fas,

Gene Induction Pathicays Initicted by TNFR-Fas Chime-
ras~--Although Fas represents the prototype of a death recep-
tor, it is also known to activate gene expression {eg. via the
activation of the transeription factor NF-kB and activation of
mitogen-activated protein kinases) (25, 28). To investigate
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ME-R1 -Fas cells
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MF-R2-Fascells

FADD-EGFP

Caspase 8-EGFP

sTNF (red)

sTNF + 80M2 (red)

Fio. 3. Differential RISC formation of TNFR-Fas chimeras, MF-R1-Fas (A and ) or ME-R2-Fas (C-F)) cells were transiently transfected
with constructs expressing human FADD-EGEP (A=) or human caspase-3iC3608)-EGFP plus murine FADD in the presence of 20 pa z-VAD-fmk
(G and H1. The day after, cells were pretreated with Alexa 516-labeled SOM2 (SOM2,, 4 ; 6 pg/ml) (F-11) or STNFATNE 43 1.7 pg/mh) (A-12) for 4
min on ice followed by washing with PBS. Subsequently, unlabeled sTNF (40 ng/ml) was added to the 80M2,,-trented cells, and cells were
examined by live imaging (A-F) or fixed at the indicated time points (G and #) and examined using a confocal laser-seanning mieroscope.

wheother the differential vesponsiveness of TNFR2-I'as Lo sTNIF
and memINF also holds true for noncytotoxic Fas responses,
we analyzed the activation of NF-xB and JNK in both MF-R1-
Fas and MP-R2-Fas cells after trealment with sTNI and
meny TN F-like stimuli. The aetivations of NF-1<B and JNK were
investignted by electromobility shilt assays and immunocom-
plex kinase assays, respectively, vevealing an identical ve-
aponse pattern for both cellular responses (Fig. 2, D and E) as
compared with the induction of apoptosis (Fig. 2, A and B,
These results strongly suggest that the molecular basis of the
difference in signal initiation by memTNF and sTNT is at or
upstream of the formation of the receptor-induced signaling
complex (RISCy. In accordance with literature data, JNIK acti-
vation induced by TNFR-Fas chimera could be blocked by
2 VAD-fmk (25, 29, 30), implicating the dependence on the
activation of cagpases, whereas nuclear translocation of NIF-xB
was rather augmented by this caspase inhibitor (data not
shown.

Recraitinent of PADD to TN Receptorilas Chimeras—We
then asked whether the observed differences in the signaling
strength of the various ligand/receptor chimera combinations
are mirvored at the level of RISC formation. One of the fivst
intracellular reactions after ligand-induced oligomerization of
Fas is the recruitment of FADD, leading to caspase-8 activa-
ton, We therelore monitored transiently expressed human
FADD-EGFP in mouse fibroblast cell lines by confocal micros-
copy alter stimulation with Alexalluor-546-labeled TNF vecep-
tor agonists, Fig. 3 shows the overlays of the green and the red
fuorescenee observed. As expeeted, MEF-R1-Fas cells tran-
siently transfected with FADD-EGEFP showed 2 green eytosolic
Huorescence (Fig. 341 These cells had been preineubated with
Alexa-5d6-lnbeled sTNF, detectable as a weak red cell surface
staining. Mo prominent colocalization with FADD-EGFP at the
coll surface can be observed, After incubation of the cells for 15
min at 37 °C, however, the majority of the TNFR1-Fas-bound
SINT had formed clusters mostly coloealized with FFADD-
EGEP (Figz 881 These data demonstrale that TN iz able to

veeruit significant amounts of FADD-EGEP to TNFR1-Fas mol-
ceules, leading Lo the formation of large RISC aggregates,

[n contrast, the respective sTNIE treatment of MEF-R2-Fas
cells did not reveal a significant colocalization of sTNI and
FADD-EGEP, and no signs of cell surface loeated cluster for-
mation could he observed (Fig. 3, C and D). Stimulation for only
9_8 min with a memTNF-like agent, however, consisling of
UNF and the red Quorescent antibody S0M2, induced rapid
formation of cell surface-associated clusters of colocalized
INTR2-Fas and FADD-EGFP (data not shown; see Fig. 3, o
and #1. Similar vesults were obtained using MI-R2-Fas cells
transiently transfeeted with pCaspase-8(C3G0S)-LGEP, ox-
preasing an catalylic inactive caspase-8, and murine FADD
cxpression constructs in the presence of z-VAD-Nnk. Again,
STNT was able to induce recvuitment of caspase-8 to TNFRI1-
Fas but not to TNFR2-Fas chimeras (data not shown, In con-
trast, memTNE-like stimuli were efficient in both cellulaw sys-
tems (data not shown; Fig. 3, ¢ and H). Together, these data
demonstrate that the different signaling capacities of the two
TNF forms are divectly veflected at the level of RISC formation,

Fnhanced Recruitment of TRAEF2 to Wild-type TNFR2 by
mem TNF—We next investigated whether a lack of significant
adaptor protein reeruitment to TNFR2-Fas by §TNF can also
be observed in wild type TNFR2-positive cells. In Hela cells
stably overexpressing TNFR2 (TleLas0, transiently expre
TRAF2-EGFP was alse primarily lecated in the eytosol (Fig.
upper panel). The addition of the TNFR2-selective sTNEF mu-
tant STNFL3N/L46R, marked with a red Huorescing dye, ve-
vealed o staining of the plasma membrane but did not vesult in
any visible recruitment of TRAF2-EGEP to the cell membrane
(Fig. 44, upper panelr. Cellular stimulation with sTNIT13N/
145R in the presence of the antibody 80M2, however, resulted
in the strong Tormation of membrane-associated TRAFZ-EGFP
ameregates showing colocalization with TNFR2 (Fig. 4A. fower
paiel). Significant TRAFZLEGEP recruitment could also be
indueed using the secondary evoss-linked TNFR2-selective
TNF mutein CysTNFLA3N/I54R fdata not shown). Similar
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Fii. L Reeruitment of TRAF2 by stimulation of TNI'R2 with a
mem TNF-like ngent but not with sTNT. A, Hela cells, stably ex-
pressing TNFR2 (HeLas0j, were transieatly transfected with con-
stricts expressing huTRAFZ-EGEP. The day atter, cells were pre-
trented with Alexa 546-labeled mAD S0M2 (6 pg/ml) or TNFR2-specific
TNF (STNFL3N/5R; 1.7 pg/mb for 4 min on ice followed by washing
with PBS. Subscquently unlabeled  membrane-like TNF (Cys-
PNEF LN/ LISE) was added to the mAb 80M2-treated cells, Live imag-
ing was performed with a confocal micrescope, and pictures were taken
ar the indicated times, B, MelLa cells stably expressing TNFR2 plus Fas
(1elLasS0Fas) were treated with sTNE (100 ng/ml) or Cys-TNEFT43N/
143K 1116 ng/ml1 for the indicated times, followed by cell lysis. Where
indicated, cells had been pretreated with antagonistic INFR1-Fab frag-
ments GAINEFRL-Fab: 14 pg/ml) to prevent binding of STNI 10 THERL
and subsequent TRAF2 recruitment. Lysates were subjected Lo coim-
muneprecipitation with TNIFR2-specific antibodies, and Western blot
analysiz was performed using TRAF2-specific antibodies. As controls,
TNFR2-specific antibodies (control 1gCh and Iysates from cells overes-
pressing huTRAF2 ITRAF2) were used.

data were obtained nsing mouse fibroblasts transfected with
wild type TNFRZ and TRAF2-EGEP (data not shown!.

To study TRAF2 vecruitment to TNFR2 after memTNF-like
stimulation also at physiological TRAF2 levels, we asseased
coimmunopreeipitation studies with cndogenously cxpressed
TRAF2, TNFR2 was immunoprecipitated [rom Hela cells, sta-
bly expressing TNFR2, and the precipitates were investigated
for TRAFZ by Western blotting. 15 aund 30 min after stimula-
tion of the cells with sTNF, only slightly enhanced TRAF2
amounts were detectable in the immunoprecipitates as com-
paved with unstimulated cells (Fig. 431, TRAF2 coimmunopre-
cipitation could not be blocked with a TNFR L-specific antago-
nistie Fab fragment (o TNFR1-Fab), capable of inhibiting TNF
binding to TNFRI (Fig. 480 In parallel cxperiments, we used
TNEFRZ2-gpecilic Cys- TNF143N/LER Tor o memTNEF-like stim-
ulation of TNFR2. Immmunoprecipitates from these cells con-
tained signiticantly larger amounts of TRAF2 as compared
with that obtained from sTNF-treated cells (Fig. 45, conlicn-
ing the data obtained by confocal microscopy (g 44AL To-
gether, these results show that alse in wild tvpe TNFR2, the
enhaneed signaling capacity of memTNE-like stimuli, like Cys-
INF 143N/ 115K, is linked to an enhanced recruitinent of adap-
tor proteins and not dependent on overexpression of those
intracellnlar signaling melecules.

Weo verified that enhanced adaptor recrnitment to wild type

LigandiReceptor Dynamics Control Signaling
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Fio. 5. Enhaneced NF-xB activation and metabolic activily in-
duced by memTNF-like stimuli, A, KYM-1 cells (tap) and HeLa cells
expressing TNFR2 (Hebad0, botton) were treated with varieus sTNF-
like stimuli (STNF, 30 ng/ml; TNFR1-specific sTNF32W/E6T, 30 ng/ml;
TNFR2-specilic STNFL43N/145R, 300 nz/ml) or mem’'I'NF-like stimuli
(Cys TN, 30 ngfml; STNI/SOM2, 30 ng/ml2 pg/ml; TNEFR1-specific
Cys/INT32W/SET, 30 ngfml; TNFR2-specific Cys/TNF LI3N/L5R, 300
nz/ml) for 30 min. An agonistic TNEFRZ-specilic serum {M30, 1:2001 and
a vabbit control serum (1:200) were also included. Nuclear extracts were
prepared, and 10 gz ol protein was subjected to gel shift analysis using
P abeled NF-sB-specitic oligonucleotides. B, the metabolic activity of
HelLa20Fas cells was analyzed using o microphysiometer. HelaS0Fas
cells (3 3¢ 107 had been pretreated with mAb 80M2 for 30 min at 37 °C
where indicated. Cells were then stimulated with the TNFR2-specific
TNF mutein sTNFH3N/LISR in the presence or absence of maAb 80M2
for B30 min (arrow). The change in the metaholic activity was followed
over time and i3 expressed as percentage acidification.

TNFRZ, as depicted in Vig. 4, A and B, is in fact paralleled by
an enhanced cellular responze. To this, HelaSO cells and
[KYM-1 cells, known to activate NF-xB alter appropriate stim-
nlation via TNFR2 (16, 200, were examined for the activation of
NI-xB by electrophoretic mobility shift assay. Nuelear trans-
location and DNA binding of NI-xB was determined afler 30
min of receptor stimulation (f.e. within the same time range
also investigated in the confocal microscopy experiments).
These experiments revealed a similar stimulatory capacity of
TNFRI and TNFR2 for both cell lines (Fig. 5. The TNFR2-
solective sSTNT1BN/145R on its own showed only a marginal,
if any, capacity to activate NF-«B, whereas the TNFRZ-selee:
tive Cys TNFL4IN/145R possessed an intermediate stimula-
tory capacity, This confirms that in HeLa and KYM-1 cells a
mem'TNF-like adivity is mandatory for [l activation of
TNER2, whereas sTNE is sulficient to [ully activate TNEFRL.
Finally, in TNFR2Z-expressing HeLa cells the overall metabolie
response 1o a sclective stimulation of TNFR2 by sTNI in the
absence and prosence of 80M2 was determined using a micro-
physiometer. The results confivm a strong cellular e, meta-
balie) response initinted by TNFR2 only when stimulated with
STNFLIBN/5R in the presence of 80M2 (Mg, 550

Ligand Assoviation and Dissociadion Studivs—In o previous
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Firi. 6. Time course of TNT dissoci- \
ation at 37 °C. ME-RLFas () and MF- F sipo D> MFRIFasoals s B_weR2-Fas calls —
R2-Fus () cells were incebated for 1T h K I n g 5 a8 SINF i
with 10 ng/ml ™SLTNY at 4°C in the 240002 3Y 1§ — @ 10600 bz a2 aTNF + MAD 3082 i
presence or absence of mAb 80M2 (2 pg/ 2 = e i ! ] % :
wmly, Dissociation of the radiclabeled H- 2 3000. ¢ h — | £ 7500 )
gangl was measuved at 37 °C in the pres. Z 8 ‘ é \5%,
ence of 2 pg/ml unlabeled $1NE. Non- 3000 i & 5800 T
specitic binding determined in the pres- N e SINF ! "g LKA
ence of a 200-fold excess of unlabeled 5 1900~ : % ssor
SINE was less than 5% of total binding 2 § !
and has been subtracted. Hall*lives of the Ty . . I ol ¥ \ . A
TNF-receptor complexes were ealeulated o 2 4 8 3 10 17 1 16 0 2 4 6 8 ‘0 12 14 15
from expenential decay curves. uma [emin| uma [

publication, we showed that the enhanced signaling eapacity of
sTNF in the presence of 80M2, representing o memTNF-like
stimulus, corvelates with the stabilization of ligand-recepter
complexes due to a strongly reduced dissociation rate (100,
Using M¥-R1-Fas and MEF-R2-Fas eclis, respectively, associa-
tion and dissociation studies with jodinated sTNEF at 37 °C
were petformed. The association kineties of iedinated sTNF to
hoth receptors were rapid and similar, with half-naximum
binding after abeut 2 min for TNFR1-Fas and about 1 min for
TNFR2-Fas at a ligand concentration of 0.3 mu (data not
shown). The presenec of the antibody B0M2 did not signifi-
cantly change ligand association kinetics of TNFR2 (k,,-
(TNF) = 3.0.107 v~  min ™" and b, (sTNF - 80M2) = 2.510°
M~ min ') To study ligand dissociation, untreated MP-R1-Fas
and MF-R2-Fas cells, as well as 80M2-pretreated MF-R2-Fas
cells, were incubated with 0.2 om iedinated sTNF for 1 hon ice
to allow receptor complex formation. The temperature was
tiien shifted to 37 °C, and in the presence of a 200-fold excess of
unlabeled §TNF, the release of the radiolabeled ligand was
foltlowed. Fig, 64 shows that sTNF dissociates anly slowly from
ME-R1-Fas  ecells (half-life = 32 min). In  contrast,
S INFTNFR2-Fas complexes have a low halflife of about 1.2
min, whereas 80M2 pretreatment stabilizes ligand TNFR2-Fas
cemplexes more than 10-fold (half-life = 14.5 min). These as-
sociation and dissociation data are in good agreement with the
results obtained with wild type TNF receptors (10}, Accord-
ingly, also the dissceiation constants (K, values) at 37 °C, as
calenlated for the chimeric receptors, are very similar to those
values determined for the wild type TNE receptors {29 p for
['NFR1-Fas, 19 py for TNFRT; 286 pv for TNFR2-Fas, 420 pat
for TNFR2) (261. [n sunimary, we show that the stability of
ligand-receptor complexes correlates with the formation of the
RISC and signal capacities of TNFRI1-Fas and TNFR2.Fas
chimeras.
DISCLISSION

In contrast to TNFR1, which is equally well activated by both
STNF and memTNF, TNFRZ can only be cfficiently aclivated
by memTNF. To address the molecular mechanisms underlying
these different bioactivities, we have constructed receptor chi-
merns containing the extracellular domains of the TNF recep-
tors fused to the intraceliular part of Fas. In the present study.
we dewonstrate that these chimeric receptors exhibit identical
activation requirements regarding the two TNF forms as the
wild type TNF receptors. Morcover, ouy data suggest that the
hatflife of TNETNFR complexes becomes transtated into the
efficiency of intracellular adaptov recruitimont, thus controlling
the intensity of the transmitted signal.

Expueimental systems quantitatively assessing the signal
ecapacity of ecll surface expressed memTNF are difficult to
handle, We therefore used available tools that simie memTNE
signaling. We havo recently doseribed the TNER2-specific
monoctanal antibody S80M2 that, in combination with sTNEF,
induces intracellular signals comparable with the transmem-

brane form of TNF (101, Furthernore, we have utilized multeins
of sTNF that form intermolecular disulfide bonds via an
N-terminal cysteine residuc (Cys-TNF and the receptor-specific
derivatives Cys-TNE32W/S6T and Cys-TNF143N/145R), re-
sulting in the formation of secondary cross-linked TNF trimers.
These TNE derivatives also show an enhanced signaling eapac-
ity via TNFR2 as compared with sTNF (Fig. 282

To obtain a suitable molecular system for investigation of
STNE and memTNF action, we transferved the extracellular
domains of the two TNF receptors to the cytoplasmic part of
Fas, another TNF receptor family member. A simple exchange
of the intracellular TNF receptor domains turned out to be
inappropriate due to the constitutive cytotoxic activity of the
intracellular region of TNFR1 (data not shown). To omit prob-
lems with endogencus TNF responsiveness, receptor chimeras
were expressed in a fibroblast-devived cell line from TNFR1/
TNFR2 double knockout mice. As expected, both chimeric re-
ceptors, TNERI-Fas and TNFR2-Fas, could be expressed in
guite high numbers in these cells, with abaut 15,000 and
45,000 TNF binding sites for MF-R1-Fas and -R2-Fas cells,
respectively (data not shown), In the absence of any TNF re-
coptor-specific atimulus, both cell lines proliferate well withaut
indications of spontanecus apoptosis (data not shown).

In various studies on TNFR1- and Fas-expressing cells, con-
flicting results have heen obtained regavding the involvement
of membrane rafts or the requirement of internalization for
signal initiation. Reeently, the possible arrangement of Fas in
lipil rafts was shown (31, 32), whick may be true for Lype U but
not for type I cells (9, 33). Furthermore, Fas signaling has been
reported to be independent of receptor complex internalization
(8, 9), whereas TNFR1 was not (8). In the present study, both
INFR-Fas chimeras have been expressed in reasonable recep-
tor nuitthers in mouse {ibroblasts and are therefore supposed to
induce a very strong initial signal upon appropriate stimula-
tion. This is in aceordance with the rapid TNF-induced mor-
phalogical changes, typical for apoptosis, withiz 1 'TNFR2-Fas)
to 3 h {TNFR1-Fash. [n addition, pretreatment of MF-R2-Fag
cells with methyl-g-cyclodextrine, which dizrupts lipid rafts by
chalesterol depletion (36), or monodansyleadaverine, which
blacks receptor inlernalization (8), did not affect coll death
kinetics of MF-R2-Fas cells treated with sTNF plus BOMZ ina
3-h assay {data not shown). In agreement, using radiciodinated
sTNF, we did not find significant internalization of ligand-
receptor complexes within 30 min of incubation at 37 *C (<5%
of TNFR1-Fas when stimulated with sTNF; <10% of TNFR2-
Fas when stimulated with sTNF with or without 80M2; data
not shown), Together, all of these data suggest that our cellutar
model displays a very rapid apoptotic response after appropri-
ate TNF treatment that is largely independent of secondary
processes following RISC formation ane/or cofactors.

The Stuclies Performed with the TNFR-Fas Chimeras Allow
Two Direct Conclusions—EFist, the ditfereatial vesponse pat-
tern of the Lwo TNF receptors to §TNF and men’TNFE could be
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fully transterred to the Fas signaling system (i.e, in the case of
TNFR2 from a gene inductory palhway, acting via TRAF2
hinding, to the apoptotic pathway of Fas, acting via FADD
mediated caspase-8 activatien). [dentical patterns were found
far three different cellular responses (e the indoction of apo-
ptosis, activation of NF-xB, and activation of the mitegen-
activated protein kinase JNEKY (Fig. 2). These results clearly
show that the respoasivencss of the TNE receptors to the
soluble versys the membrare bound form of TNF is independ-
ent of the particular intracellular signaling machinery. A divect
consequence is that the decisive process, able to distinguish
bebween sTNT and memTNF in the case of TNFR2 and
TNFR2-Fas, is located upstream of the recruitment of eytoplas-
mic factors, This strongly argues for the oxistence of a geneval
principle able to contrel the signaling strength of 2 given re-
ceptor witiin the TNT receptor family, which is not determined
solely by the affinity of ligand/receptor interaction, since sTNF
acting at satuvating concentrations on TNFR2-Fas elicits only
weak, if any, responses (Fig. 2, B and K).

Second, exogenously initiated cross-linking of ligand-recep-
tor complexes is nob necessavy for induetion of full signaling
and receptor cluster formation, Cross-linking veagents like an-
tibodies are commonly used for the efficient signal induction of
Fas, TNFR2, or CD4O (11, 12, 16}, Due to their muitivalent
nature, the treatment of cells with antibodies is paralleled by
the formation of lacge recoptor clusters (32, 35, However, the
functional role of these clusters for signal initiation and
strength has not beer fully clucidated. In our studies, the
efficient reeruitment of FADD and TRAFZ2, respectively, is also
paralleled by the formation of large receptor clusters, visible by
colecalization of receptovs with EGFP-tagged adaptor proteins
(Figs. 3 (B, F, and H) and 44} and in coinumunoprecipitation
studies (Fig. 487, This cluster formation always corvelated with
the particular signaling strength. In the case of TNFR2 and the
TNFR2-derived Fas chimera, exogenously initiated cross-link-
ing of lignnd-receptor complexes was neeessary for induction of
full signaling and receptor cluster formation {Figs. 3 (F and H)
and 4. However, sTNF on its own is sufficient to initiate a
strong intraceilular signal via TNFR1-Fas, whercas in parallel
triggering the formation of large receptor clusters (Figs. 24 and
3R). Since there are no observable ditferences in the efficiency
of sTNF and memTNF upor TNFRL stimulation (10).* the
results argue against a mandatory role of an external, addi-
tional cross-linking ageat for full activation of a given receptor.
Recent obsevvations by the group of Peter, demonstrating that
formation of large Fas clusters is not divectly dependent on the
cross-linking properties of the stimulating agent (9), arc con-
sistent with those chservations.

As discussed above, cluster formation eccurs in parallel with
enhaneed signaling and is independent of the eytaplasmic part
of the TNF receptors. [t is thercfore likely that the extracellu-
lar parts of Hgand-hound receptors mediate ¢luster formation
vin additional intevactions possibly invelving supplementary
moleeules. Since the TNFR-Fas chimeras used in our studies
contain the transmembrane parts of the respeclive TNF recep-
tors, the pessibility cannot be excluded that these domains are
involved in receptor aggregate formation. When chimeric fu-
sion proteins comprising the extracellular domain of the eryth-
ropoietin receptor and the intracellutar part from TNFR2 were
investigated, an exchange of the respective transmembranc
domains had moderate effects on the sigraling capacity (361
However, the present structural data of ligand trimerized re-
coptors indicate that the transmembrane domains ave unlikely

'A. Krippner-lieidenreich, F. Tibing, S, Bryde, S. Willi,
Zimmermann, aud P Schearich, cnpublished data,
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to divectly interact with each other between individual com-
plexes (37, 38). More likely, a direct interaction of the ligated
extracellular receptor domains might occur, Based on the di-
meric crystal structuve of the extracellular pare of TNFR1, such
a clustor formation has been already proposed by Naismith ef
«f. {39). A possible candidate for receplor/recepler interaction is
the recently defined preligand assembly domain, identified in
both TNF receptors and in Fas, which is most likely present
also {n other members of the TNF reeeptor family (40}

What mechanisms beside additional eross-linking of receptor
complexes could determine the enhanced signaling capability
of mewTNF? We propase that the stability of individual recep-
tor-ligand complexes could be the important factor, Interac-
tions of sTNF with TNFRL and TNFR2 differ strongly in this
vegard, Whereas sTNF forms very stable complexes with
TNFR1 ¢half:life = 33 min) (10) and TNFR1-Fas (half-life = 32
min) (Fig. 64, ligation of TNFR2 (half-life = 1.1 min) (10) and
TNFR2-Fas (halflife = 1.2 min) {(Fig. 68) oceurs only very
transicntly. These differences are most lilcely inherent proper-
ties of the TNEfTNF receptor interactions rather than caused
by different stoichiometries of complexes or subsequent steps
like receptor cluster formation, This is evident from studies
with TNF receptor-derived 1gG fusion proteins that revealed
very similar results {41). The exchange rates of radiolabeled
sTNF complexed with TNER-IgG fusion proteins showed a
kalf-life of about 7 min for TNFR2-derived complexes, whereas
TNFRI1 complexes were extremely stable (half-life = 8 h) (41).
Accordingly, the stability of individual ligand receptor com-
plexes, most likely comprising three receptor molecules, would
control subscquent steps leading to the formation of lavge,
stable clusters, capable of effectively recruiting adapters and
initiating a strong intracellular signal. Certain conditions must
be met, however, First, the initial sTNF binding must be rapid
as compared with the subsequent steps. This holds true, since
sTNF binding oceurs very fast {26) and is mainly controlled by
diffusiorn.? Sccond, receptor cluster formation should be de-
pendent on preformed ligand-receptor complexes and should
nol occur spontancously with unligated receptors. Most likely,
this also holds true, since we observe no receptor patches di-
vectly after ligand binding on ice in our microscopy studics
(Figs. 3 and 4). Thud, formation of large receptor clusters must
stabilize ligand binding in TNFR2 and TNFR2-Fas wmolecules.
This alse seema very reasonable, since integration of single
receptor-ligand complexes into a lattice-like structure should
inhibit dissociation ofindividual ligand-receptor complexes. We
therefore suggest a causal relationship between the stability of
individual receptor complexes and Lhe cfficiency of adaptor
protein veervitment, the latter being directly translated into
signaling strength. This principle might hold true for many, if
rot all, members of the TNF receptor family but is not neces-
sarily restricted to these molecules.
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Conforms to ANSI Z400.5-2004 Standard (United States).
Material Safety Data Sheet - v tochmolagios
Stratagene BL21 Competent Cells, Catalog # 200133

1. Product and company identification

Product name : Stratagene BL21 Competent Cells, Catalog # 200133
Part No. : BL21 competent cells 200133-41

pUC18 Control Plasmid  200231-42

DNA

1.42 M 2- 210200-43

Mercaptoethanol
Manufacturer / Supplier . Agilent Technologies, Inc.

1834 State Highway 71 We
Cedar Creek, TX 78612

Emergency telephone number  : 1-800-894-1304

Use of the . Chemical Kit
substance/preparation
Validation date . 11/21/2008
2 . Hazards identification
Physical state : BL21 competent cells Liquid.
pUC18 Control Plasmid  Liquid.
DNA
1.42 M 2-Mercaptoethanol Liquid.
Odor : BL21 competent cells Not available.
pUC18 Control Plasmid  Not available.
DNA
1.42 M 2-Mercaptoethanol Not available.
OSHA/HCS status : BL21 competent cells This material is considered hazardous by the OSHA Hazard

Communication Standard (29 CFR 1910.1200).

plUC18 Control Plasmid ~ While this material is not considered hazardous by the OSHA

DNA Hazard Communication Standard (29 CFR 1910.1200), this
MSDS contains valuable information critical to the safe
handling and proper use of the product. This MSDS should
be retained and available for employees and other users of
this product.

1.42 M 2-Mercaptoethanol This material is considered hazardous by the OSHA Hazard
Communication Standard (29 CFR 1910.1200).

Emergency overview- : WARNING !

Signal Word

Emergency overview- : BL21 competent cells HARMFUL IF SWALLOWED. CONTAINS MATERIAL
Label Statement THAT MAY CAUSE TARGET ORGAN DAMAGE, BASED

ON ANIMAL DATA.

pUC18 Control Plasmid ~ NOT EXPECTED TO PRODUCE SIGNIFICANT ADVERSE

DNA HEALTH EFFECTS WHEN THE RECOMMENDED
INSTRUCTIONS FOR USE ARE FOLLOWED.

1.42 M 2-Mercaptoethanol HARMFUL IF SWALLOWED. CAUSES EYE AND SKIN
IRRITATION.

BL21 competent cells Toxic if swallowed. Avoid exposure - obtain special
instructions before use. Do not breathe vapor or mist. Do
not ingest. Avoid contact with eyes, skin and clothing.
Contains material that may cause target organ damage,
based on animal data. Wash thoroughly after handling.

pUC18 Control Plasmid  No known significant effects or critical hazards. Avoid

DNA prolonged contact with eyes, skin and clothing.

1.42 M 2-Mercaptoethanol Toxic if swallowed. Irritating to eyes and skin. Do not
breathe vapor or mist. Do not ingest. Avoid contact with
eyes, skin and clothing. Wash thoroughly after handling.

Date of issue : 11/21/2008 200133 Page: 1/13



Erratageillé BL.21 Competent Cells, Catalog # 200133

2. Hazardsﬁi__clentification

]

1 BL21 competent cells
pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol

Routes of entry

Potential acute health effects

Eyes : BL21 competent cells
pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanal
Skin : BL21 competent cells

pUC18 Control Plasmid

DNA

1.42 M 2-Mercaptoethanol
. BL21 competent cells

pUC18 Control Plasmid

DNA

1.42 M 2-Mercaptoethanol
. BL21 competent cells

pUC18 Control Plasmid

DNA

1.42 M 2-Mercaptoethanol

: BL21 competent cells

Inhalation

Ingestion

Medical conditions
aggravated by over-

exposure pUC18 Control Plasmid

DNA
1.42 M 2-Mercaptoethanol

: BL21 competent cells
puUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol

See toxicological information (section 11)

Over-exposure
signs/symptoms

Eye contact. Inhalation. Ingestion.
Eye contact. Ingestion

Eye contact. Ingestion.

No known significant effects or critical hazards.
No known significant effects or critical hazards.

Irritating to eyes.
No known significant effects or critical hazards.
No known significant effects or crilical hazards.

Irritating to skin.

No known significant effects or critical hazards.
No known significant effects or critical hazards.

No known significant effects or critical hazards.

Toxic if swallowed.
No known significant effects or critical hazards.

Toxic if swallowed.

Repeated or prolonged exposure to the substance can
produce target organs damage.

Not applicable.

Repeated skin exposure can produce local skin destruction
or dermatitis. Repeated or prolonged contact with spray or
mist may produce chronic eye irritation and severe skin
irritation.

Not applicable.
Not applicable.

Not applicable.

3. Composition/information on ingredients
Name C wumbe %
BL21 competent cells
Glycerol 56-81-5 5-10
Manganese dichloride 7773-01-5 5-10
Sucrose 57-50-1 5-10
Dimethyl sulfoxide 67-68-5 5-10
Potassium chloride 7447-40-7 ]
1,42 M 2-Mercaptoethanol

60-24-2 10

2-Mercaptoethanol

There are no ingredients or additional ingredients present which, within the current knowledge of the supplier and
in the concentrations applicable, are classified as hazardous to health orthe environment and hence require

reporting in this section,

Date of issue : 11/21/2008
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lStratag}_e;«'a-.Ef-.-ZT Competent Cells, C;;talog i+ 200133

l4 . First aid measures

Eye contact

Skin contact

Inhalation

Ingestion

Protection of first-aiders

Notes to physician

Date of issue : 11/21/2008

: BL21 competent cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol

BL.21 competent cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol

- BL21 competent cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol

BL21 competent cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol

. BL21 competent cells

pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol

In case of contact, immediately flush eyes with plenty of
water for at least 15 minutes. Get medical attention if
adverse health effects persist or are severe.

In case of contact, immediately flush eyes with plenty of
water for at least 15 minutes. Get medical attention if
adverse health effects persist or are severe.

In case of cantact, immediately flush eyes with plenty of
water for at least 15 minutes. Get medical attention if
adverse health effects persist or are severe.

In case of contact, immediately flush skin with plenty of
water. Remove contaminated clothing and shoes. Wash
clothing befare reuse. Clean shoes thoroughly before reuse.
Gel medical attention if adverse health effects persist or are
severe.

In case of contact, immediately flush skin with plenty of
water. Remove contaminated clothing and shoes. Wash
clothing before reuse. Clean shoes thoroughly before reuse.
Get medical attention if adverse heallh effects persist or are
severe.

In case of contact, immediately flush skin with plenty of water
for at leasl 15 minutes while removing contaminated clothing
and shoes. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention if adverse
health effects persist or are severe.

If inhaled, remove to fresh air. If breathing is difficult, give
oxygen. If not breathing, give artificial respiration. Get
medical attention if adverse health effects persist or are
severe.

If inhaled, remove to fresh air. If breathing is difficull, give
oxygen. If not breathing, give artificial respiration. Get
medical attention if adverse health effects persist or are
severe.

If inhaled, remove to fresh air. If breathing is difficult, give
oxygen. If not breathing, give artificial respiration. Get
medical attention if adverse health effects persist or are
severe.

Do not induce vomiting unless directed 1o do so by medical
personnel. Never give anything by mouth to an unconscious
person. Get medical attention if adverse health effects
persist or are severe.

Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious
person. Get medical attention if adverse health effects
persist or are severe. _
Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious
person. Get medical altention if adverse health effects
persist or are severe.

Not applicable.
Not applicable.

Not applicable.

. No specific treatment. Treat symptomatically. Contact poison treatment specialist

immediately if Jarge quantities have been ingested or inhaled.

200133 Page: 3/13



| stratagene BL21 Competent Cells, Catalog # 200133

{5 . Fire-fighting measures

¢ BL21 competent cells
pUC18 Control Plasmid
DNA

Flammabhility of the product

1.42 M 2-Mercaptoethanol

Products of combustion : BL21 competent cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol

Extinguishing media
Suitable : BL21 competent cells
pUC18 Control Plasmid

DNA

1.42 M 2-Mercaptoethanol

¢ BL21 competent cells
pUC18 Control Plasmid
DNA

Not suitable

Non-flammable.
Non-flammable.

Non-flammable.

Decomposition products may include the following materials:
carbon oxides

halogenated compounds

metal oxide/oxides

No specific data.

Decomposition products may include the following materials:
carbon oxides
sulfur oxides

Use an extinguishing agent suitable for the surrounding ﬂ:re.
Use an extinguishing agent suitable for the surrounding fire.

Use an extinguishing agent suitable for the surrounding fire.

Not applicable.
Not applicable.

1.42 M 2-Mercaptoethanol Not applicable.

Special protective
equipment for fire-fighters

Special remarks on fire
hazards

: BL21 competent cells
pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol

Special remarks on : Not available.

explosion hazards

. Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode.

Not available.
Not available.

Not available.

6 . Accidental release measures

Personal precautions : BL21 competent cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol

Date of issue ; 11/21/2008

200133

No action shall be taken involving any personal risk or
without suitable training. Evacuate surrounding areas. Keep
unnecessary and unprotected personnel from entering. Do
not touch or walk through spilled material. Avoid breathing
vapor or mist. Provide adequate venlilation. Wear
appropriate respirator when ventilation is inadequate. Put on
appropriate personal protective equipment (see section 8).
No action shall be taken involving any personal risk or
without suitable training. Evacuate surrounding areas. Keep
unnecessary and unprotected personnel from entering. Do
not touch or walk through spilled material. Avoid breathing
vapor or mist. Provide adequate ventilation. Wear
appropriate respirator when ventilation is inadequate. Put on
appropriate personal protective equipment (see section 8).
No action shall be taken involving any personal risk or
without suitable training. Evacuate surrounding areas. Keep
unnecessary and unprotected personnel from entering. Do
not touch or walk through spilled material. Avoid breathing
vapor or mist. Provide adequate ventilation. Wear
appropriate respirator when ventilation is inadequate. Put on
appropriate personal protective equipment (see section 8).

Page: 4/13



Stratagene BL21 Competent Cells, Catalog # 200133

6 . Accidental release measures

Environmental precautioﬁs : BL21 competent cells

Avoid dispersal of spilled material and runoff and contact
with soil, waterways, drains and sewers. Inform the relevant
authorities if the product has caused environmental pollution
(sewers, waterways, soil or air).
pUC18 Control Plasmid  Avoid dispersal of spilled material and runoff and contact
DNA with soil, waterways, drains and sewers. Inform the relevant
authorities if the product has caused environmental pollution
(sewers, waterways, soil or air).
1.42 M 2-Mercaptoethanol Avoid dispersal of spilled material and runoff and contact
with soil, waterways, drains and sewers. Inform the relevant
authorities if the product has caused environmental pollution
{sewers, waterways, soil or air).

Methods for cleaning up

Small spill : BL21 competent cells Stop leak if without risk. Move containers from spill area.
Dilute with water and mop up if water-soluble or absorb with
an inert dry material and place in an appropriate waste
disposal container. Dispose of via a licensed waste disposal

contractor.
pUC18 Control Plasmid  Stop leak if without risk. Move containers from spill area.
DNA Dilute with water and mop up if water-soluble or absorb with

an inert dry material and place in an appropriate waste
disposal container. Dispose of via a licensed waste disposal
contractor.

1.42 M 2-Mercaptoethanol Stop leak if without risk. Move containers from spill area.
Dilute with water and mop up if water-soluble or absorb with
an inert dry material and place in an appropriate waste
disposal container. Dispose of via a licensed wasle disposal

contractor.
7 . Handling and storage
Handling + BL21 competent cells Do notingest. Wash thoroughly after handling.
pUC18 Control Plasmid  Wash thoroughly after handling.

DNA
1.42 M 2-Mercaptoethanol Do notingest. Avoid contact with eyes, skin and clothing.

Wash thoroughly after handling.

Storage . Store in accordance with local regulations. Store in original container protected from
direct sunlight in a dry, cool and well-ventilated area, away from incompatible materials
(see section 10) and food and drink. Keep container tightly closed and sealed until ready
for use. Containers that have been opened must be carefully resealed and kept upright
to prevent leakage. Do not store in unlabeled containers, Use appropriate containment
lo avoid environmental contamination.

8. Exposure controls/personal protection

Product name Exposure limits
United States

BL21 competent cells
Glycerol ACGIH TLV (United States, 1/2008).

TWA: 10 mg/m® 8 hour(s). Form: Mist

OSHA PEL (United States, 11/2006).
TWA: 5 mg/im? 8 heur(s). Form: Respirable fraction
TWA: 15 mg/m? 8 hour(s). Form: Total dust

OSHA PEL 1989 (United States, 3/1989).
TWA: 5 mg/m? 8 hour(s). Form: Respirable fraction
TWA: 10 mg/m?® 8 hour(s). Form: Total dust

Manganese dichloride ACGIH TLV (United States, 1/2008).
TWA: 0.2 mg/m?, {as Mn) 8 hour(s).
OSHA PEL 1989 (United States, 3/1989).
CEIL: 5 mg/m?, (as Mn)
NIOSH REL (United States, 12/2001).

Date of issue : 11/21/2008 200133 Page: 5/13



Stréi‘agene BL_M Competent Cells, Catalog # 200133 ‘ o . ]

8 . Exposure conirols/personal protection

Sucrose

Dimethyl sulfoxide

1.42 M 2-Mercaptoethanol
2-Mercaptoethanol

TWA: 1 mg/m?, (as Mn) 10 hour(s)
STEL: 3 mg/m?, (as Mn) 15 minute(s).
OSHA PEL (United States, 11/2006).
CEIL: 5 mg/m?, (as Mn)
ACGIH TLV (United States, 1/2008).
TWA: 10 mg/m? 8 hour(s).
OSHA PEL 1989 (United States, 3/1989).
TWA: 15 mg/m?® 8 hour(s). Form: Total dust
TWA: 5 mg/m? & hour(s). Form: Respirable fraction
NIOSH REL (United States, 12/2001).
TWA: 10 mg/m?* 10 hour(s). Form: Total
TWA: 5 mg/m?* 10 hour(s). Form: Respirable fraction
OSHA PEL (United States, 11/2006).
TWA: 15 mg/m?® 8 hour(s). Form: Total dust
TWA: 5 mg/m? 8 hour(s). Form: Respirable fraction

AIHA WEEL (United States, 1/2008).
TWA: 250 ppm 8 hour(s).

AIHA WEEL (United States, 1/2008).
TWA: 0.2 ppm 8 hour{s).

Consult local authorities for acceptable exposure limits.

Engineering measures

Persanal protection
Eyes

Skin

Respiratory

Hands

Other protection
Hygiene measures

. If user operations generate dust, fumes, gas, vapor or mist, use process enclosures,

local exhaust ventilation or other engineering controls to keep worker expostire to
airborne contaminants below any recommended or statutory limits.

. Safety eyewear complying with an approved standard should be used when a risk

assessment indicates this is necessary to avoid exposure to liquid splashes, mists,
gases or dusts.

. Chemical resistant protective gloves and clothing are recommended. The choice of

protective gloves or clothing must be based on chemical resistance and other use
requirements. Generally, BUNA-N offers acceptable chemical resistance. Individuals
who are acutely and specifically sensitive to this chemical may require additional
protective clothing.

. Use a properly fitted, air-purifying or air-fed respirator complying with an approved

standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator.

. Chemical-resistant, impervious gloves complying with an approved standard should be

worn at all times when handling chemical products if a risk assessment indicates this is
necessary

. Not available.
. Handle as biohazard material (Biosafety level 1)

Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period. Appropriate
techniques should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

9. Physical and chemical properties

Physical state

Date of issue : 11/21/2008

. BL21 competent cells Liquid.

pUC18 Control Plasmid  Liquid
DNA
1.42 M 2-Mercaptoethanol Liquid.

200133 Page: 6/13



9. Physical and chemical properties

Flash point ¢ BL21 competent cells Not applicable,
pUC18 Control Plasmid  Not applicable.
DNA
1.42 M 2-Mercaptoethano! Mot applicable.
Color . BL21 competent cells Not available.
pUC18 Control Plasmid  Not available.
DNA
1.42 M 2-Mercaptoethancl Not available.
Odor : BL21 competent cells Not available.
pUC18 Control Plasmid  Not available.
DNA
1.42 M 2-Mercaptoethanol Not available.
pH 1 BL21 competent cells Neutral.
pUC18 Control Plasmid  Neutral.
DNA

1.42 M 2-Mercaptoethanol Neutral.

Boiling/condensation point : BL21 competent cells Lowest known value: 100°C (212°F) (Water). Weighted
average. 116.29°C (241.3°F)
pUC18 Control Plasmid  Lowest known value: 100°C (212°F) (Water).
DNA
1.42 M 2-Mercaptoethanol Lowesl known value: 100°C (212°F) (Water). Weighted
average: 105.7°C (222.3°F)
Melting/freezing point . BL.21 competent cells May start to solidify at the following temperature: 19.8°C
(67.6°F) This is based on dala for the following ingredient:
Glycerol. Weighted average: 1.7°C (35.1°F)
pUC18 Control Plasmid ~ May start to solidify at the following temperature: 0°C (32°F)
DNA This is based on data for the following ingredient: Water.
1.42 M 2-Mercaptoethanol May start to solidify at the following temperature: 0°C (32°F)
This is based on data for the following ingredient: Water,

Relative density . BL21 competent cells Weighted average: 1.41 (Water = 1)
pUC18 Control Plasmid  Not available.
DNA
1.42 M 2-Mercaptoethanol Only known value: 1.1 (Water = 1) (2-Mercaptoethanol),
Vapor pressure : BL21 competent cells Highest known value: 2.3 kPa (17.5 mm Hg) (at 20°C)
(Water).
pUC18 Control Plasmid ~ Highest known value: 2.3 kPa (17.5 mm Hg) (at 20°C)
DNA (Water).

1.42 M 2-Mercaptoethanol Highest known value: 2.3 kPa (17.5 mm Hg) (at 20°C)
(Water). Weighted average: 2.08 kPa (15.6 mm Hg) (at
20°C)

Vapor density : BL21 compatent cells Highest known value: 3.1 (Air = 1) (Glycerol). Weighted

average: 0.83 (Air=1)

pUC18 Control Plasmid  Highest known value: 0.62 (Air = 1) (Water).

DNA

1.42 M 2-Mercaptoethanol Highest known value: 2.7 (Air = 1) (2-Mercaptoethanol).
Weighted average: 0.83 (Air = 1)

10 . Stability and reactivity

Stability and reactivity : The product is stable.

Incompatibility with various : Reactive or incompatible with the following materials: oxidizing materials and acids.
substances

Hazardous decomposition  : BL21 competent cells Under normal conditions of storage and use, hazardous
products decomposition products should not be produced.

pUC18 Control Plasmid  Under normal conditions of storage and use, hazardous

DNA decomposition products should not be produced.

1.42 M 2-Mercaptoethanol Under normal conditions of sterage and use, hazardous
decomposition praducts should not be produced

Date of issue : 11/21/2008 200133 Page: 7/13



étmtag@ne BL21 Co:;;;;etent Cells, Catalog # 200133

10 . Stability and reactivity

11 . Toxicological information

Acute toxicity
Product/ingredient name Result Species Dose Exposure
Dimethyl sulfoxide LD50 Dermal Ral 40 gm/kg -
L.D50 Oral Rat 14500 mg/kg -
Sucrose L.D50 Oral Rat 29700 my/kg -
Manganese dichloride L.D50 Oral Rat 250 mg/kg -
Glycerol LD50 Dermal Rabbit >10 gm/kg -
L.D50 Oral Rat 12600 mg/kg -
Potassium chloride LD50 Oral Rat 2600 mg/kg
Eyes : BL21 competent cells No known significant effects or critical hazards.
pUC18 Control Plasmid  No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanol Irritating to eyes.
Skin . BL21 competent cells No known significant effects or critical hazards.
pUC18 Control Plasmid  No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanol lrritating to skin.
Inhalation : BL21 competent cells No known significant effects or critical hazards.
pUC18 Control Plasmid  No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanol No known significant effects or critical hazards.
Ingestion : BL21 competent cells Toxic if swallowed.
pUC18 Control Plasmid  No known significant effects or critical hazards
DNA

1.42 M 2-Mercaptoethanol Toxic if swallowed.

Classification

Product/ingredient name ACGIH IARC EPA NIOSH NTP OSHA
BL21 competent cells
Sucrose Ad - - -
Potential chronic health effects
Chronic effects . Contains material that may cause target organ damage, based on animal data.
Carcinogenicity : No known significant effects or critical hazards.
Mutagenicity . No known significant effects or critical hazards.
Teratogenicity . No known significant effects or critical hazards.
Developmental effects : No known significant effects or critical hazards.
Fertility effects . No known significant effects or critical hazards.
Over-exposure signs/symptoms
Inhalation  No specific data.
Ingestion . No specific data.
Skin : No specific data
Eyes . No specific data.
Other adverse effects . BL21 competent cells Not available.
pUC18 Control Plasmid  Not available.
DNA

1.42 M 2-Mercaptoethanol Not available

Date of issue : 11/21/2008 200133
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Other adverse effects

Environmental effects

Aquatic ecotoxiclty
Product/ingredient name

12 . Ecological information

Dimethyl sulfoxide

Manganese dichloride

Glycerol

Potassium chloride

: No known significant effects or critical hazards.

Test Result

s Acute LC50 35 to
37 ml/L Fresh
water
Acute [LC50
34000000 ug/L
Fresh water

- Acute EC50 4700
ug/L Fresh water
Acute LC50 54 to
57 ml/L. Fresh
water
Acute EC50
83000 ug/L Fresh
water
Acute LC50 337
mg/L Fresh water

- Acute LC50
435000 ug/L
Fresh water

. No known significant effects or critical hazards.

Species
Fish

Fish

Daphnia

Fish

Daphnia

Daphnia

Fish

Exposure
96 hours

96 hours

48 hours

96 hours

48 hours

48 hours

96 hours

derations

13 . Disposal consi
. The generation of waste should be avoided or minimized wherever possible. Dispose of

Waste disposal

Disposal s

surplus and non-recyclable products via a licensed waste disposal contractor. Disposal
of this product, solutions and any by-products should at all times comply with the
requirements of environmental protection and waste disposal legislation and any regional
local authority requirements. Avoid dispersal of spilled material and runoff and contact

with soil, waterways, drains and sewers.

regulations may be more stringent than regional or national requirements.

hould be in accordance with applicable regional, national and local laws and regulations. Local

The information presented below only applies to the material as supplied. The identification based on

characteristic(s) or listing may not apply if the mat
responsibility of the waste generator to determine

erial has heen used or otherwise contaminated. It is the
the toxicity and physical properties of the material generated to

determine the proper waste identification and disposal methods in compliance with applicable regulations.

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION
for additional handling information and protection of employees.

14 . Transport information

Regulatory information
DOT /IMDG / IATA

. Not regulated.

15 . Regulatory information

Date of issuc : 11/21/2008

HCS Classification

: BL21 competent cells

Toxic material
Target organ effects
pUC18 Control Plasmid  Not regulated.
DNA

1.42 M 2-Mercaptoethanol Toxic material
Irritating material

200133
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15 . Regulatory information

.8, Federal regulations

Date of issue : 1121/2008

; BL21 E&npetent ceils

pUC18 Controt Plasmid
DNA
1.42 M 2-Mercaptoethancl

8L21 compelent cells

pUC18 Control Plasmid
DNA

1.42 M 2-Marcaploethanol

BLZ 1 competent cells
pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanc
BL21 competent cells
pUC 18 Control Plasmid

DNA
1.42 M 2-Mercaptoethanol

BL21 competent cells

pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol

BL21 competent cells
pUC18 Control Plasmid

DNA
1.42 M 2-Mercaptoethanol

United States inventory {TSCA 8b): All components are
listed or exempted,
United States inventory {TSCA 8bj: Al componenis are
listed or exempted.
United States inventory (TSCA 8h): All components are
listed or exempted.

SARA 302/304/311/312 oxtremely hazardous substances.
No products were found.

SARA 302/304 emergency planning and notification: No
products were found.

SARA 302/304/311/312 hazardous chemicals: Potassium
chloride; Glycerol, Manganese dichloride; Sucrose

SARA 311/312 MSDS distribution - chemical inventory -
hazard identification: Potassium chloride: Immediate
(acute) health hazard, Delayed (chronic) health hazard;
Glycerol: Immediate (acute) health hazard, Delayed (chronic)
kealth hazard: Manganese dichloride: Delayed (chronic)
health hazard: Sucrose: Defayed {chronic) health hazard

SARA 302/304/311/312 extremely hazardous substances:
No products were found.

SARA 302/304 emergency planning and notification: Mo
products were found.

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

SARA 311/312 MSDS distribution - chemical inventory -
hazard identification: No products were found.

SARA 302/304/311/312 extremely hazardous substances:
No products were found.

SARA 302/304 emergency planning and notification: No
products were found.

SARA 302/304/311/312 hazardous chemicals: 2-
Mercaptoethanol

SARA 3117312 MSDS distribution - chemical inventory -
hazard identification: 2-Mercaptoethanol: Fire hazard,
Immediate (acute) health hazard, Delayed (chronic) heaith
hazard

Clean Water Act (CWA) 307: No products were found.
Clean Water Act (CWA) 307 No products were found.

Clean Water Act (CWA) 307. No products were found.

Clean Water Act (CWA) 311: No praducts were found.
Clean Water Act (CWA) 311: Edetic acid

Clean Water Act (CWA) 311: No products were found.

Clean Air Act (CAA) 112 accidental relgase prevention:
No products were found.
Clean Air Act (CAA)} 112 accidental release prevention:
No prodhucts were found.
Clean Air Act {CAA} 112 accldental release prevention:
No proglucts were found.

Clean Air Act (CAA) 112 regulated flammable substances
: No products were found.
Clean Air Act (CAA) 112 regulated flammahle substances
: No products were found.
Clean Air Act (CAA) 112 regulated flammable substances
' No products were found.
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15 . Rf;_gulatory information l

SARA 313

Form R - Reporting
requirements

Supplier notification

BL21 competent calls Clean Air Act (CAA) 112 regulated toxic substances’ No
products were found.

pUC18 Control Plasmid  Clean Air Act {CAA) 112 regulated toxic substances: No

DNA products were found.

1.42 M 2-Mercaptoethanol Clean Air Act (CAA) 112 regulated toxic substances: No
products were found.

Produgt name CAS number Concentration
: BL21 competent cells
Manganese dichleride 7773-01-5 5-10
Hexaamminacobalt trichloride 10534-89-1 01-1
© BL21 competent celis
Manganese dichloride 7773-01-6 5-10
Hexaamminecobalt trichloride 10534-89-1 0.1-1

SARA 313 notifications must not be detached from the MSDS and any copying and redistribution of the MSDS shall
include copying and redistribution of the notice attached to copies of the MSDS subsequently radistributed.

State regulations

Date of issue ; 11/21/2008

. BL21 competent cells Connecticut Carcinogen Reporting: None of the

components are listed.

Connecticut Hazardous Material Survey: None of the
componenis are listed,

Flotida substances: None of the components are listed.
INinois Chemical Safety Act: None of the compenents are
listed.

lllincis Toxic Substances Disctosure to Employee Act:
None of the components are listed.

Loulsiana Reporting: None of the components are listed.
Louisiana Spill: None of the components are listed.
Massachusetts Spill: None of the components are listed.
Massachusetts Substances: The following components are
listed: Glycerol,Sucrose

Michigan Critical Material: None of the components are
listed.

Minnesota Hazardous Substances: None of the
components are listed.

New Jersey Hazardous Substances: The following
components are listed: Manganese dichloride

New Jersey Spill: None of the components aré listed.
Mew Jersey Toxic Catastrophe Prevention Act: None of
the components are listed.

New York Acutely Hazardous Substances: None of the
components are listed.

New York Toxic Chemical Release Reporting: None of the
components are listed.

Pennsylvania RTK Hazardous Substances. The following
components are listed: Glycerol; Manganese

dichloride; Sucrose

Rhode Island Hazardous Substances: None of the
components are listed.

pUC18 Control Plasmid Connecticut Carcinogen Reporting: None of the

DNA companents are hsted.
Connecticut Hazardous Material Survey: None of the
components are listed.
Florida substances: None of the corponents are listed.
Winois Chemical Safety Act: None of the components are
listed.
lllinois Yoxic Substances Disclosure to Employee Act:
None of the components are listed.
Louisiana Reporting: None of the components are listed.
Louisiana Splli: None of the components are listed.
Massachuselts Spill: None of the components are listed.

200133 Page: 11713



Stratagene BL21 Competem." Cells, Catalog # 200133

15. Regulatory iqfon'mation___

)

State regulations -
California Prop. 65

Date of issue @ 11/21/2008

1.42 M 2-Mercaptoethanol

: No products were found.

Massachusetts Substances: None of lhe components are
listed.

Michigan Critical Material: None of the components are
listed.

Minnesota Hazardous Substances: None of the
components are listed.

New Jersey Hazardous Substances: None of the
components are listed.

New Jersey Spill: None of the components are listed.
New Jersey Toxic Catastrophe Prevention Act: None of
the components are listed.

New York Acutely Hazardous Substances: None of the
components are listed.

New York Toxic Chemical Release Reporting: None of the
components are listed.

Pennsylvania RTK Hazardous Substances: None of the
components are listed.

Rhode Island Hazardous Substances: None of the
components are listed.

Connecticut Carcinogen Reporting: None of the
components are listed.

Connecticut Hazardous Material Survey: None of the
components are listed.

Florida substances: None of the components are listed.
Illinois Chemical Safety Act: None of the components are
listed.

Illinois Toxic Substances Disclosure to Employee Act:
None of the components are listed.

Louisiana Reporting: None of the components are listed.
Louisiana Spill: None of the components are listed.
Massachusetts Spill: None of the components are listed.
Massachusetts Substances: The following components are
listed: 2-Mercaptoethanol

Michigan Critical Material: None of the components are
listed.

Minnesota Hazardous Substances: None of the
components are listed.

New Jersey Hazardous Substances: None of the
components are listed.

New Jersey Spill: None of the components are listed.
New Jersey Toxic Catastrophe Prevention Act: None of
the components are listed.

New York Acutely Hazardous Substances: None of the
components are listed.

New York Toxic Chemical Release Reporting: None of the
components are listed.

Pennsylvania RTK Hazardous Substances: The following
components are listed: 2-Mercaptoethanol

Rhode Island Hazardous Substances: None of the
components are listed.
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[16 C)i:h__g-_-;r informatﬁion

Label requirements © BL21 compeatent celis HARMFEUL IF SWALLOWED. GONTAINS MATERIAL THAT
MAY CAUSE TARGET QRGAN DAMAGE., BASED ON
ANIMAL DATA.
pUG18 Control Plasmid NOT EXPECTED TO PRODUGE SIGNIFICANT ADVERSE
DNA HEALTH EFFECTS WHEN THE RECOMMENDED

INSTRUCTIONS FOR USE ARE FOLLOWED.
1.42 M 2-Mercaptoethanol HARMFUL IF SWALLOWED. CAUSES EYE AND SKIM
IRRITATION,

Date of issue < 11/21/2008
Version 4

Notice to reader

DISCLAIMER: This Material Safety Data Sheet is offered without charge to the clients of Agilent Technologies.
Data is the most current available to Agilent Technologies at the time of preparation and is issued as a matter of

information only, no warranty as Lo its accuracy or completeness is expressed or imphed.

F Indicates information that has changed from previously issued version,

Date of issue = 11/21/2008 200133 Page: 13/13



& 1NvILro (T Material Safety Data Sheet

Revision Date: 20-89,0—2005

4. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND THE
) COMPANY/UNDERTAKING
Product code 18258
Product name ME DH5A COMPETENT CELLS

Contact manufacturer
INVITROGEN CORPORATON
1600 FARADAY AVENUE

PO BOX 6482

CARLSBAD, CA 92008
760-603-7200

INVITROGEN CORPORATION
2270 INDUSTRIAL STREET
BURLINGTON, ONT

CANADA L7P 1A1
800-263-6236

GIBCO PRODUCTS
INVITROGEN CORPORATION
3175 STALEY ROAD P.0. BOX 68
GRAND ISLAND, NY 14072
716-774-6700

2. COMPOSITION/INFORMATION ON INGREDIENTS

Hazardous/Non-hazardous Components

Chemical Name CAS-No Weight %
dimethylsulfoxide 67-68-5 37
3. HAZARDS IDENTIFICATION J

Emergency Overview
Irritating to eyes. Irritating to skin. Components of the product may be absorbed into the body through the skin.

Form
Liquid
Principle Routes of Exposure/
Potential Health effects
Eyes Irritating to eyes.
Skin Irritating to skin. Components of the product may be absorbed into the body through
the skin.
Inhalation May cause irritation of respiratory tract.
Ingestion May be harmful if swallowed!.

Page 1/4



Specific effects
Carcinogenic effects
Mutagenic effects
Reproductive toxicity
Sensitization

Target Organ Effects

No information available
No information available
No information available
No information available

Eyes. Skin.

4. FIRST AID MEASURES _j

Skin contact
Eye contact

Wash off immediately with plenty of water
Rinse thoroughly with plenty of water, also under the eyelids.

Ingestion Never give anything by mouth to an unconscious person
Inhalation Move to fresh air
Notes to physician Treat symptomatically

5. FIRE-FIGHTING MEASURES
Suitable extinguishing medla Dry chemical

Special protective equipment for Wear self-contained breathing apparatus and protective suit

firefighters

L

6. ACCIDENTAL RELEASE MEASURES ]

Parsonal precautions
Methods for cleaning up

Usa personal protective equipment
Soak up with Inert absorbent malerial

[

7. HANDLING AND STORAGE B

Handling Avoid contact with skin and eyes.
Storage Keep in properly labelled containers
B 8. EXPOSURE CONTROLS / PERSONAL PROTECTION ]
Occupational exposure controls
Exposure limits
Chamical Name O8SHA PEL (TWA)} OSHA PEL (Ceiling) _ ACGIH QEL (TWA) ACGIH OEL (STEL)

dimelhylsiifoxide

Engineering measures

Parsonal protective equipment

Respiratory protection
Hand protection
Eye protection

$kin and body protection

Hygiene measures

Environmental exposure

controls

Ensure adequate ventilation, especially in confined areas

In case of insufficient ventilation wear suitable respiratory equipment
Protective gloves

Safety glasses with side-shields

Lightweight protective clothing

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

9. PHYSICAL AND CHEMICAL PROPERTIES

General Information
Form

Liguid

Page 2/4



Important Health Safety and Environmental lnformation

Boiling polnt/range °C 159 *F No data available
Melting pointirange °C 184 °F No data available
Flash point °C 94 °F No data available
Autoignition temperature °C No data available  °F No data available
Oxidizing properties No information available

Water solubility solubla

10. STABILITY AND REACTIVITY

Stahility Stable under normai conditions.
Materials to avold No information available

Hazardous decamposition Mo infarmation available

products

Polymerization Hazardous polymerisation does not occur

11. TOXICOLOGICAL INFORMATION

Acute toxicity

Chemical Name LD&Q (oral,ratimouse) LD50 {dermal,rat/rabhbit} LCHO {Inhalation,ratimouse)

dimethylsulfoxide 14500 my/kg (Rat) No data available No data available

Principle Routes of Exposure/
Potential Health effects

Eyes Irritating to eyes.
Skin Irritating to skin. Companents of the product may be absorbed into the body through
the skin.
Inhalation May cause irritation of respiratory tract.
ingestion May be harmful if swallowed.
Specific effects
Carcinogenic effects No information available
Mutagenic effects No information available
Reproductive toxicity No information available
Sensitization No information available
Target Organ Effects Eyes. Skin.
[ 12. ECOLOGICAL INFORMATION
Ecotoxlcity effects No information available.
Mobility No information available.
Biodegradation Inherently hiodegradable.
Bioaccumulation Does not bioaccumulate.
[ 13. DISPOSAL CONSIDERATIONS

Dispose of in accordance with local regulaticns

| 14. TRANSPORT INFORMATION ]
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=

Proper shipping name
Hazard Class
Subsidiary Class
Packing group
UN-No

Proper shipping name

Not classified as dangerous in the meaning of transport regulations

No information available
No information available
No information available
No information available

Not classified as dangerous within the meaning of transport regulations

[,

15. REGULATORY INFORMATION

International Inventories

l

Chemical Name TSCA PICCS ENCS DSL NDSL AIGS
dimethylsulfoxide Listed Lisled Listed Listed - Listed
U.S. Federal Regulations
SARA 313
Not regulated
Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs) (see 40 CFR 61)
This product contains the following HAPs:
U.S, State Regulations
Chemical Name Massachusetts - New Jersey - RTK | Pennsylvania - RTK Hlinois - RTK Rhode Island - RTK
RTK

dimethylsulfoxide

California Proposition 65

This product conlains the following Proposition 65 chemicals:

WHMIS hazard class:
D28 Toxic materials

This product has been classified according to the hazard criteria of 1

the CPR

he CPR and the MSDS contains all of the informalicn required by

16. OTHER INFORMATION

This material is sold for research and d
diagnostic use. It is not intended for foo
to handle potentially hazardous chemicals must supervise the use of thi

The above information was acquired by diligent search andlor in
prudent application of profession
only as a guide. All materials an
Invitrogen Corporation cannot con
liable for any damages or losses rest
INFORMATION IN THIS MSDS DOES NOT C
IMPLIED WARRANTY OF MERCHANTABILITY O

al judgment. The information sh
d mixtures may be present unknown hazards and should be used with caution. Since

trol the actual methods, volumes, or conditions of use, the Company shall not be held
om contact with the product as described herein. THE
ONSTITUTE A WARRANTY, EXPRESS OR IMPLIED, INCLUDING ANY
R FITNESS FOR ANY PARTCULAR PURPOSE.

End of Safety Data Sheet

lting from the handling or fr

evelopment purposes only. Itis not for any human or animal therapeutic or clinical
d, drug, household, agricultural, or cosmetic use. An individual technically qualified
s material.

vestigation and the recommendations are based on

all not be taken as being all inclusive and is to be used
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Conforms to ANSI 2400.6-2004 Standard (United States).

Material Safety Data Sheet i Agitent Technologies
Stratagene XL1-Blue Competent Cells, Catalog #200249

1. Product and company identification

Product name : Stratagene XL1-Blue Competent Cells, Catalog #200249
Part No. : pUC18 Control Plasmid = 200231-42

DNA

1.42 M 2- 210200-43

Mercaptoethanol

XL.1-Blue Competent 200236-41

Cells
Manufacturer / Supplier : Agilent Technologies, Inc.

1834 State Highway 71 West
Cedar Creek, TX 78612

Emergency telephone number  : 1-800-894-1304

Use of the : Chemical Kit
substance/preparation
Validation date : 01/09/2009
2 . Hazards identification
Physical state : pUC18 Control Plasmid  Liqguid.
DNA
1.42 M 2-Mercaptoethanol Liquid.
XL1-Blue Competent Liguid.
Cells
Qdor . pUC18 Control Plasmid ~ Not available.
DNA
1.42 M 2-Mercaptoethanol Not available,
XL1-Blue Competent Not available.
Cells
OSHA/HCS status : pUC18 Control Plasmid  While this material is not considered hazardous by the OSHA
DNA Hazard Communication Standard (29 CFR 1910.1200), this

MSDS contains valuable information critical to the safe
handling and proper use of the product. This MSDS should
be retained and available for employees and other users of
this product.

1.42 M 2-Mercaptoethanol This material is considered hazardous by the OSHA Hazard
Communication Standard (29 CFR 1910.1200).

XL1-Blue Competent This material is considered hazardous by the OSHA Hazard
Cells Communication Standard (29 CFR 1910.1200).
Emergency overview- : WARNING !
Signal Word
Emergency overview- : pUC18 Control Plasmid ~ NOT EXPECTED TO PRODUCE SIGNIFICANT ADVERSE
Label Statement DNA HEALTH EFFECTS WHEN THE RECOMMENDED

INSTRUCTIONS FOR USE ARE FOLLOWED.
1.42 M 2-Mercaptoethanol HARMFUL IF SWALLOWED. CAUSES EYE AND SKIN
IRRITATION. MAY CAUSE ALLERGIC SKIN REACTION.
XL1-Blue Competent HARMFUL IF SWALLOWED. CONTAINS MATERIAL
Cells THAT MAY CAUSE TARGET ORGAN DAMAGE, BASED
ON ANIMAL DATA.

Date of issue : 01/09/2009 Page: 1/14



[Stratagene Xt 1-Blue Competent Cells, Catalog #200249

2. Hazards identification

pUC18 Control Plasmid -
DNA
1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol
XL1-Blue Competent
Cells

: pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol
XL1-Blue Competent
Cells

Routes of entry

otential te e
Eyes : pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol
XL1-Blue Competent

Cells

: pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol
XL1-Blue Competent
Cells

: pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol
XI.1-Blue Competent
Cells

: pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol
XL1-Blue Competent
Cells

. pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanal

Skin

Inhalation

Ingestion

Medical conditions
aggravated by over-

exposure

XL1-Blue Competent
Cells

: puUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol
AL1-Blue Competent
Cells

See toxicological information (section 11)

Over-exposure
signs/symptoms

Date of issue : 01/09/2009

No known significant effects or critical hazards. Avoid
prolonged contact with eyes, skin and clothing.

Toxic if swallowed. Irritating to eyes and skin. May cause
sensitization by skin contact. Do not breathe vapor or mist.
Do not ingest. Do not get on skin or clothing. Avoid contact
with eyes. Wash thoroughly after handling.

Toxic if swallowed. Avoid exposure - obtain special
instructions before use. Do not breathe vapor or mist. Do
not ingest. Avoid contact with eyes, skin and clothing.
Contains material that may cause target organ damage,
based on animal data. Wash thoroughly after handling.

Not available.

Not available.

Contains material which may cause damage to the following
organs: blood, kidneys, gastrointestinal tract, upper
respiratory tract, skin, central nervous system (CNS), eye,
lens or cornea.

Eye contact. Ingestion.

Dermal contact. Eye contact. Inhalation. Ingestion.
Eye contact. Inhalation. Ingestion.

No known significant effects or critical hazards.

Irritating to eyes.
No known significant effects or critical hazards.

No known significant effects or critical hazards.

Irritating to skin. May cause sensitization by skin contact.
No known significant effects or critical hazards

No known significant effects or critical hazards.

No known significant effects or critical hazards.
No known significant effects or critical hazards.

No known significant effects or critical hazards

Toxic if swallowed.
Toxic if swallowed.

Not applicable.

Repeated skin exposure can produce local skin destruction
or dermatitis. Repeated or prolonged contact with spray or
mist may produce chronic eye irritation and severe skin
irritation.

Repeated or prolonged exposure to the substance can
produce target organs damage.

Not applicable.

Not applicable.
Not applicable.
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lStratageno X1.1-Blue Competent Cells, Cataloy #200249

‘3 Composition/information on ingredients

Name

1.42 M 2-Mercaptoethanol
2-Mercaptoethanol

XL1-Blue Competent Cells
Glycerol

Manganese dichloride
Sucrose

Dimethyl sulfoxide
Potassium chloride

CAS number %,
60-24-2 10
56-81-5 5-10
7773-01-5 5-10
57-50-1 5-10
67-68-5 5-10
7447-40-7 1-5

There are no ingredients or additional ingredients present which, within the current knowledge of the supplier and
in the concentrations applicable, are classified as hazardous to health or the environment and hence require

reporting in this section.

4 . First aid measures

1 pUC18 Control Plasmid

Eye contact
DNA

1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

: pUC18 Control Plasmid
DNA

Skin contact

1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

. pUC18 Control Plasmid
DNA

Inhalation

1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

Date of issue : 01/09/2009

In case of contact, immediately flush eyes with plenty of
water for at least 15 minutes. Get medical attention if
adverse health effects persist or are severe.

In case of contact, immediately flush eyes with plenty of
water for at least 15 minutes. Get medical attention if
adverse health effects persist or are severe.

In case of contact, immediately flush eyes with plenty of
water for at least 15 minutes. Get medical altention if
adverse health effects persist or are severe.

In case of contact, immediately flush skin with plenty of
water. Remove contaminated clothing and shoes. Wash
clothing before reuse. Clean shoes thoroughly before reuse.
Get medical attention if adverse health effects persist or are
severe.

In case of contact, immediately flush skin with plenty of water
for at least 15 minutes while removing contaminated clothing
and shoes. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical altention if adverse
health effects persist or are severe.

In case of contact, immediately flush skin with plenty of
water. Remove contaminated clothing and shoes. Wash
clothing before reuse. Clean shoes thoroughly before reuse.
Get medical attention if adverse health effects persist or are
severe.

If inhaled, remove to fresh air. If breathing is difficult, give
oxygen. If not breathing, give artificial respiration. Get
medical attention if adverse health effects persist or are
severe.

If inhaled, remove to fresh air. If breathing is difficult, give
oxygen. If not breathing, give artificial respiration. Get
medical attention if adverse health effects persist or are
severe.

If inhaled, remove to fresh air. If breathing is difficult, give
oxygen. If not breathing, give artificial respiration. Get
medical attention if adverse health effects persist or are
severe.
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|Stratagene X1.1-Blue Competent Cells, Cataloy ##200249

4 . First aid measures

tion . pUC18 Conlrol Plasmid
DNA

Ingestion

1.42 M 2-Mercaptoethanol

XL1-Blue Compelent
Cells

: pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol
XL1-Blue Competent
Cells

Protection of first-aiders

Notes to physician

Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an LNCONSCIOUS
person. Get medical attention if adverse health effects
persist or are severe.

Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an unconscious
person. Get medical attention if adverse health effects
persist or are severe.

Do not induce vomiting unless directed to do so by medical
personnel. Never give anything by mouth to an UNCconscious
person. Get medical altention if adverse health effects
persist or are severe.

Not applicable,

Not applicable.
Not applicable.

: No specific treatment. Treat symptomatically. Contact poison treatment specialist

immediately if large quantities have been ingested or inhaled.

5. Fire-fighting measures

: pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol
XL.1-Blue Competent
Cells

+ pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol

Flammability of the product

Products of combustion

XL1-Blue Competent
Cells

Extinguishi I
Suitable : pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol
XL 1-Blue Competent
Cells
. pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol
XL1-Blue Competent
Cells

Not suitable

Special protective
equipment for fire-fighters

Special remarks on fire : pUC18 Control Plasmid

hazards DNA
1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

Special remarks on . Not available.

explosion hazards

Date of issue : 01/09/2009

Non-flammable.

Non-flammable.
Non-flammable.

No specific data.

Decomposition products may include the following materials:
carhon oxides

sulfur oxides

Decomposition products may include the following materials:
carbon oxides

sulfur oxides

halogenated compounds

metal oxide/oxides

Use an extinguishing agent suitable for the surrounding fire.

Use an extinguishing agent suitable for the surrounding fire.
Use an extinguishing agent suitable for the surrounding fire.

Not applicable.

Not applicable.
Not applicable.

. Fire-fighters should wear appropriate protective equipment and self-contained breathing
apparatus (SCBA) with a full face-piece operated in positive pressure mode

Not available.

Not available.
Not available.
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‘6 . Accidental release measures

Personal precautions ¢ pUC18 Control Plasmid
DNA

1.42 M 2-Mercaploethanol

AL1-Blue Competent
Cells

Environmental precautions : pUC18 Controt Plasmid
DNA

1.42 M 2-Mercaptoelhanol

X1.1-Blue Competent

Cells

Methods for cleaning up

Small spill 1 pUC18 Control Plasimid
ONA

1.42 M 2-Mercaptoethanol

XL1-Blue Compatent
Cells

No action shall be taken involving any personal risk of
without suitable training. Evacuate surrounding areas. Keep
urnecassary and unprotecied personnel from entaring. Do
not touch or walk through spilled material. Avoid hreathing
vapor or mist. Provide adequate ventitation. Wear
appropriate respirator when ventilation is inadequate. Puton
appropriale personal protective equipment (see section 8).
No action shall be taken involving any personal risk or
without suitable training. Evacuate surrounding areas. Keep
unnecessary and unprotected personnel from entering. Do
not touch or walk through spilled material. Avoid braathing
vapor or mist. Provide adequate yentilation. Wear
appropriate respirator when ventilation is inadequate. Puton
appropriate personal protective equipment (see section 8).
No action shali be taken involving any personal risk of
without suitable training. Evacuate surrounding areas. Keep
unnecessary and unprotected personnel from entering. Do
not touch or walk through spilled material. Avoid breathing
vapor or mist. Provide adequate ventilation. Wear
appropriate respirator when ventilation is inadequate. Put on
appropriate personal protective equipment (see section 8).

Avoid dispersal of spilled material and runoff and contact
with soil, waterways, drains and sewers. Inform the relevant
authorities if the product has caused environmental poliution
(sewers, waterways, soil or air).

Avoid dispersal of spilled material and runoff and contacl
with soil, waterways, drains and sewers. Inform the relevant
authorities if the product has caused environmental pollution
(sewers, waterways, s0il or air).

Avoid dispersal of spilled material and runoff and contact
with soil, waterways, drains and sewers. Inform the relevant
authorities if the product has caused environmental poflution
{sewers, waterways, soil or air).

Stop leak if without risk. Move containers from spill area.
Dilute with water and mop up if water-soluble or absorb with
an inert dry material and place in an appropriate waste
disposal container. Dispose of via a licensed waste disposal
contractor.

Stop leak if without risk. Move containers from spill area.
Dilute with water and mop up if water-sojuble or absorb with
an inert dry material and place in an appropriate waste
disposal container. Dispose of via a licensed waste disposal
contractor.

Stop leak if without risk. Move containers from spill area.
Dilute with water and mop up if water-soluble or absorb with
an inert dry material and place in an appropriate waste
disposal container. Dispose of via a licensed waste disposal
contractor.

7. Handling and storage

Handling : puC1is Controd EIasmid
DNA

1.42 M 2-Marcaptoethanol

XL 1-Blue Competant
Celis

Date of issue : 01/09/2009

Wash thoroughly after handiing.
Do not ingest. Avoid contact with eyes, skin and clothing.

Wash thoroughly after handling.
Do not ingest. Wash thoroughly after handling.
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Stratagene XL1-Blue Competent Cells, Catalogy #200249 u I

: Store in accordance with local regulations. Store in original container protected from
direct sunlight in a dry, cool and well-ventilated area, away from incompatible materials
(see section 10) and food and drink. Keep container tightly closed and sealed until ready
for use. Containers that have been opened must be carefully resealed and kept upright
to prevent leakage. Do not store in unlabeled containers Use appropriate containment
to avoid environmental contamination.

7. Handling and storage ‘

Sto ragé'

8 . Exposure controls/personal protection _ | 4}

Product name Exposure limits

United States

1.42 M 2-Mercaptoethanol
2-Mercaptoethanol AIHA WEEL (United States, 1/2008).
TWA: 0.2 ppm 8 hour(s).

XL1-Blue Competent Cells
Glycerol ACGIH TLV (United States, 1/2008).
TWA: 10 mg/m? 8 hour(s). Form: Mist
OSHA PEL (United States, 11/2006).
TWA: 5 mg/m?® 8 hour(s). Form: Respirable fraction
TWA: 15 mg/m? 8 hour(s). Form: Total dust
OSHA PEL 1989 (United States, 3/1989).
TWA: 5 mg/m?* 8 hour(s). Form: Respirable fraction
TWA: 10 mg/m? 8 hour(s). Form: Total dust

Manganese dichloride ACGIH TLV (United States, 1/2008).
TWA: 0.2 mg/m?, (as Mn) 8 hour(s).
OSHA PEL 1989 (United States, 3/1989).
CEIL: 5 mg/m?*, (as Mn)
NIOSH REL {(United States, 12/2001).
TWA: 1 mgim?, (as Mn) 10 hour(s).
STEL: 3 mg/im?, (as Mn) 15 minute(s).
OSHA PEL (United States, 11/2006).
CEIL: 5 mg/m?, (as Mn)
sucrose ACGIH TLV (United States, 1/2008)
TWA: 10 mg/m? 8 hour(s).
OSHA PEL 1989 (United States, 3/1989).
TWA: 15 mg/m? 8 hour(s). Form: Total dust
TWA: 5 mg/m? 8 hour(s). Form: Respirable fraction
NIOSH REL (United States, 12/2001).
TWA: 10 mg/m? 10 hour(s). Form: Total
TWA: 5 mg/m? 10 hour(s). Form: Respirable fraction
0OSHA PEL (United States, 11/2006).
TWA: 15 mg/m? 8 hour(s). Form: Total dust
TWA: 5 mg/m* 8 hour(s). Form: Respirable fraction

Dimethyl sulfoxide AIHA WEEL (United States, 1/2008).
TWA: 250 ppm 8 hour(s).
Consult Jocal authorities for acceptable exposure limits.

Engineering measures . If user operations generate dust, fumes, gas, vapor or mist, use process enclosures,
local exhaust ventilation or other engineering controls to keep worker exposure to
airborne contaminants below any recommended or statutory limits.

Personal protection

Eyes . Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes, mists,
gases or dusts.

Date of issue : 01/09/2009 Page: 6/14
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ols/personal protection

8. Exposure contr

Skin

Respiratory

Hands

Other protection
Hygiene measures

. Chemical resistant protective gloves and clothing are recommended. The choice of

protective gloves or clothing must be based on chemical resistance and other use
requirements. Generally, BUNA-N offers acceptable chemical resistance. Individuals
who are acutely and specifically sensitive to this chemical may require additional
protective clothing.

. Use a properly fitted, air-purifying or air-fed respirator complying with an approved

standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator.

. Chemical-resistant, impervious gloves complying with an approved standard should be

worn at all times when handling chemical products if a risk assessment indicates this is
necessary.

: Not available.
. Wash hands, forearms and face thoroughly after handling chemical products, before

eating, smoking and using the lavatory and at the end of the working period. Appropriate
techniques should be used to remave potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.

9. Physical and chemical properties J
Physical state : pUC18 Control Plasmid  Liquid.
DNA
1.42 M 2-Mercaptoethanol Liquid.
XL1-Blue Competent Liquid.
Cells )
Flash point : pUC18 Control Plasmid ~ Not applicable.
DNA
1.42 M 2-Mercaptoethanol Not applicable.
XL1-Blue Competent Not applicable.
Cells
Color : pUC18 Control Plasmid ~ Not available.
DNA
1.42 M 2-Mercaptoethanol Not available.
XL1-Blue Competent Not available.
Cells
Qdor : pUC18 Control Plasmid  Not available.
DNA
1.42 M 2-Mercaptoethanol Not available.
XL1-Blue Competent Not available.
Cells
pH : pUC18 Control Plasmid ~ Neutral,
DNA
1.42 M 2-Mercaptoethanol Neutral.
XL1-Blue Competent Neutral
Cells

Boiling/condensation point

Melting/freezing point

Date of issue : 01/09/2009

: pUC18 Control Plasmid  Lowest known value: 100°C (212°F) (Water).

DNA

1.42 M 2-Mercaptoethanol Lowest known value: 100°C (212°F) (Water). Weighted
average: 105.7°C (222.3°F)

XL1-Blue Competent Lowest known value: 100°C (212°F) (Water). Weighted

Cells average: 122.01°C (251.6°F)

. pUC18 Control Plasmid ~ May start to solidify at the following temperature: 0°C (32°F)

DNA This is based on data for the following ingredient: Water.

1.42 M 2-Mercaptoethanol May start to solidify at the following temperature: 0°C (32°F)
This is based on data for the following ingredient: Water.

XL1-Blue Competent May start to solidify at the following temperature: 19.8°C

Cells (67.8°F) This is based on data for the following ingredient:
Glycerol. Weighted average: 3.02°C (37.4°F)
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9. Physical and chemical properties

¢ pUC18 Control Plasmid  Not available.
DNA
1.42 M 2-Mercaptoethanol Only known value: 1.1 (Water = 1) (2-Mercaptoethanol).
XL1-Blue Competent Weighted average: 1.29 (Water = 1)

Relativghélensity

Cells
Vapor pressure . pUC18 Control Plasmid  Highest known value: 2.3 kPa (17.5 mm Hg) (at 20°C)
DNA (Water).

1.42 M 2-Mercaptoethanol Highest known value: 2.3 kPa (17.5 mm Hg) (at 20°C)
(Water). Weighted average: 2.08 kPa (15.6 mm Hg) (at

20°C)
AL1-Blue Competent Highest known value: 2.3 kPa (17.5 mm Hg) (at 20°C)
Cells (Water). Weighted average: 2.11 kPa (15.83 mm Hg) (at
20°C)
Vapor density : pUC18 Control Plasmid ~ Highest known value: 0.62 (Air = 1) (Water).

DNA
1.42 M 2-Mercaptoethanol Highest known value: 2.7 (Air = 1) (2-Mercaptoethanol).
Weighted average: 0.83 (Air = 1)

XL1-Blue Competent Highest known value: 3.1 (Air = 1) (Glycerol). Weighted
Cells average: 0.98 (Air=1)

Evaporation rate 1 pUC18 Control Plasmid ~ Not available.
DNA
1.42 M 2-Mercaptoethancl Not available.
XL1-Blue Competent 0.026 (Dimethyl sulfoxide) compared with Butyl acetate.
Cells

10 . Stability and reactivity

Stability and reactivity : The product is stable.
Incompatibility with various : Highly reactive or incompatible with the following materials: oxidizing materials and
substances organic materials.

Reactive or incompatible with the following materials: acids.
Hazardous decomposition  : pUC18 Control Plasmid  Under normal conditions of storage and use, hazardous
products DNA decomposition products should not be produced.

1.42 M 2-Mercaptoethanol Under normal conditions of storage and use, hazardous
decomposition products should not be produced.

XL1-Blue Competent Under normal conditions of storage and use, hazardous
Cells decomposition products should not be produced.
Conditions of reactivity - . Flammable in the presence of the following materials or conditions: open flames, sparks
Flammability and static discharge.
11 . Toxicological information ]
Acute toxicity
Product/ingredient name Result Species Dose Exposure
Dimethyl sulfoxide .D50 Dermal Rat 40 gm/kg
LDS0 Oral Rat 14500 mg/kg
Sucrose LD50Q Oral Rat 29700 myg/kg
Manganese dichloride LD50 Oral Rat 250 mg/kg
Glycerol .D50 Dermal Rabbit >10 gm/kg
L.D50 Oral Ral 12600 mg/kg
Potassium chloride 1.050 Oral Rat 2600 myglky
Eyes . puUC18 Control Plasmid No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanol Irritating to eyes.
XL 1-Blue Competent No known significant effects or critical hazards.
Cells

Date of issue : 01/09/2009 Page: 8/14
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l1’i . Toxicological in
~ Skin o

Inhalation

Ingestion

Classification
Product/ingredient name

XL1-Blue Competent Cells
Sucrose

Potential chronic health effects
Chronic effects
Carcinogenicity
Mutagenicity
Teratogenicity
Developmental effects
Fertility effects

Over-exposure signs/symptoms
Inhalation
Ingestion
Skin
Eyes

Target organs

Other adverse effects

: pUC18 Control Plasmid  No known significant effects or critical hazards.

DNA
1.42 M 2-Mercaptoethanol Irritating to skin. May cause sensitization by skin contact.
X1.1-Blue Competent No known significant effects or critical hazards.
Cells
. pUC18 Control Plasmid ~ No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanol No known significant effects or critical hazards.
XL1-Blue Competent No known significant effects or critical hazards.
Cells
. pUC18 Control Plasmid ~ No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanol Toxic if swallowed.
XL1-Blue Competent Toxic if swallowed.
Cells
ACGIH IARC EPA NIOSH NTP OSHA
Ad - - - - -

. Contains material that may cause target organ damage, based on animal data.
. No known significant effects or critical hazards.
. No known significant effects or crilical hazards
. No known significant effects or critical hazards.
. No known significant effects or critical hazards.
. No known significant effects or crilical hazards.

-+ No specific data.
: No specific data.
. No specific data.
: No specific data.
: pUC18 Control Plasmid Not available.

DNA

1 42 M 2-Mercaptoethanol Not available.

XL1-Blue Competent Contains material which may cause damage to the following
Cells organs: blood, kidneys, gastrointestinal tract, upper

respiratory tract, skin, central nervous system (CNS), eye,
lens or cornea.

. pUC18 Control Plasmid ~ Nolt available,

DNA
1.42 M 2-Mercaptoethanol Not available.
XL1-Blue Competent Not available.
Cells
12 . Ecological information J

Environmental effects

Date of issue : 01/09/2009

. No known significant effects or critical hazards.
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12 . Ecological information
Aquatic ecotoxicity, 7

Product/ingredient name Test Result Species Exposure
Dimethyl sulfoxide - Acute LC50 35 to  Fish 96 hours
37 ml/l. Fresh
water
Acute LC50 Fish 96 hours

34000000 ug/L.
Fresh water

Manganese dichloride - Acute EC50 4700 Daphnia 48 hours
ug/L. Fresh water

Glycerol = Acute LC50 54 to  Fish 96 hours
57 ml/L Fresh
water

Potassium chloride - Acute EC50 Daphnia 48 hours
83000 ug/L Fresh
water
Acute LC50 337  Daphnia 48 hours
mg/L. Fresh water
Acute LC50 Fish 96 hours

435000 ug/L
Fresh water

Other adverse effects 1 No known significant effects or critical hazards.

13 . Disposal considerations

Waste disposal : The generation of waste should be avoided or minimized wherever possible. Dispose of
surplus and non-recyclable products via a licensed waste disposal contractor. Disposal
of this product, solutions and any by-products should at all times comply with the
requirements of environmental protection and waste disposal legislation and any regional
local authority requirements. Avoid dispersal of spilled material and runoff and contact
with soil, waterways, drains and sewers.

Disposal should be in accordance with applicable regional, national and local laws and regulations. Local
regulations may be more stringent than regional or national requirements.

The information presented below only applies to the material as supplied. The identification hased on
characteristic(s) or listing may not apply if the material has been used or otherwise contaminated. It is the
responsibility of the waste generator to determine the toxicity and physical properties of the material generated to
determine the proper waste identification and disposal methods in compliance with applicable regulations.

Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION
for additional handling information and protection of employees.

14 . Transport information

Regulatory information
DOT/IMDG / IATA : Notregulated.

15 . Regulatory information

HCS Classification : pUC18 Control Plasmid  Not regulated.
DNA
1.42 M 2-Mercaptoethanol Toxic material
Irritating material
Sensitizing material
XL1-Blue Competent Toxic material
Cells Target organ effects

Date of issue : 01/09/2009 Page: 10/14
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15 . Regulatory information

U.S. Federal regulations

Date of issue : 01/09/2009

|

ji'U'(;};i'éﬂ(fénlrol Plasmic DNA Mot available.

1.42 M 2-Mercaptoethanol

XL 1-Blue Competent Cells

: pUC18 Control Plasmid

DNA
1.42 M 2-Mercaptosthanol

XL1-Blue Competent
Cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercapteethanol

XL1-Blue Competent
Cells

pUC 18 Control Plasmid
DNA

1.42 M 2-Marcaptoethano!
X11-Biue Competent
Cells

pUC18 Control Plasmid
[DINA

1.42 M 2-Mercaptoethanol
X1.1-Blue Competent
Cells

Not available.

Conlains material which may cause damage to the
following organs: blood, kidneys, gastrointestinal
tract, upper respiratory tract, skin, ceniral nervous
syslem (CNS), eye, lens or cornea.

United States inventory (TSCA 8h): All components are
listed or exempted.
United States inventory {YSCA 8b): Ail components are
fisted or exempted.
United States inventory {TSCA 8b}: All components are
listed or exempted.

SARA 302/304/311/312 extremely hazardous substances:
No products were found.

SARA 3021304 emergency planning and notification: No
products were found.

SARA 302/304/311/1312 hazardous chemicals: No products
were found.

SARA 311/312 MSDS distribution - chemical inventory -
hazard identification; No products were found.

SARA 302/304/311/312 extremely hazardous substances:
Mo products were found.

SARA 302/304 emergency planning and notification: No
products were found.

SARA 302/304/311/312 hazardous chemicals: 2-
Mercaptoethanol

SARA 311/312 MSDS distribution - chemical inventory -
hazard identification: 2-Mercaptoethanol: Fire hazard,
Immediate (acute) health hazard, Delayed (chronic) health
hazard

SARA 302/304/311/312 extremely hazardous substances:
No products were found.

SARA 302/304 emergency planning and notification’ No
products were found.

SARA 302/304/311/312 hazardous chemicals: Potassium
chloride; Glycerol; Manganese dichloride; Sucrose: Dimethyl
sulfoxide

SARA 311/312 MSDS distribution - chemical inventory -
hazard identification: Potassium chloride: Immediate
(acute) health hazard, Delayed (chronic) health hazard,
Glycerol: Immediate (acute) health hazard, Delayed (chronic)
health hazard; Manganese dichloride: Delayed (chronic)
health hazard; Sucrose: Delayed (chronic) heallh hazard,
Dimethyl sulfoxide: Immediate (acute) heaith hazard,
Delayed (chronic) heaith hazard

Clean Water Act {CWA) 307 No products were fotnd.

Clean Water Act (CWA) 307: No products were found.
Clean Water Act (CWA) 307: No preducts were found.

Clean Water Act (CWA) 311: Edetic acid

Clean Water Act (CWA) 311: No products were found.
Clean Water Act (CWA) 311: No products were found.
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[1 5. Regulatory information

|

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol

XL.1-Blue Competant
Cells

pUC18 Control Plasmid
ONA
1.42 M 2-Mercaptoethanol

XL1-Blug Competent
Cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol
XL1-Blue Competent
Cells

SARA 313
Produg¢t name

Form R - Reporting

requirements
Manganese dichloride

Hexaamminecobalt trichloride

Supplier notification

Clean Alr Act (CAJ\)—ﬁ 12 accidental release preveh-{ivaﬁuz_“

No products were found.
Clean Air Act (CAA) 112 accidental release prevention:
No products were found.
Clean Air Act (CAA) 112 accidental release prevention:
No products were found.

Clean Air Act (CAA) 112 regulated flammable substances
: No products were found.
Clean Air Act (CAA) 112 regulated flammable substances
. No products were found.
Clean Air Act (CAA) 112 regulated flammable substances
: No products were found.

Clean Air Act {CAA) 112 regulated toxic substances: No
products were found.
Clean Air Act (CAA) 112 regulated toxic substances: No
products were found.
Clean Alr Act (CAA) 112 regulated toxic substances: No
products were found.

CAS number Concentration

' XL.1-Blue Competent Cells

XL1-Blue Competent Colls

Manganese dichloride

Hexaamminacoball trichloride

7773-01-5 5-10
10534-89-1 0.1-1
7773-01-5 5-10
10534-89-1 0.1-1

SARA 313 notifications must not be detached from the MSD$ and any copying and redistribution of the MSDS shall

include copying and redistribution of the notice altached to copies of

1 pUC18 Control Plasmid
DNA

State regulations

Date of issue : 01/09/2009

the MSDS subsequently redistribuled.

Connecticut Carcinogen Reporting: None of the
compaonents are listed.

Connecticut Hazardous Material Survey: None of {he
components are fisted.

Floritla substances: None of the components are listed.
llinois Chemical Safety Act: None of the components are
listed.

(llinois Toxic Substances Disclosure to Employee Act!
None of the components are listed.

Louisiana Reporting: None of the components are listed.
Louislana Spill: None of the components are listed.
Massachusetts Spill: None of the components are listed.
Massachusetts Substances: None of the components are
listed.

Michigan Critical Material: None of the components are
listed.

Minnesota Hazardous Substances: None of the
components are listed.

New Jersey Hazardous Substances: None of the
components are listed.

New Jersey Spill: None of the components are listed.
New Jersey Toxic Catastrophe Prevention Act: None of
the components are listed.

New York Acutely Hazardous Substances: None of the
components are listed.

New York Toxic Chemical Release Reporting: None of the
components are listed.

Pennsylvania RTK Hazardous Substances: None of the
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15 . Regulatory information

1.42 M 2-Mercaptoethanal

XL1-Blue Competent
Cells

Date of issue : 01/09/2009

components are listed. -
Rhode Island Hazardous Substances: None of the
components are listed,

Connecticut Carclnogen Reporting: None of the
components are listed.

Connecticut Hazardous Material Survey: Nong of the
components are listed.

Florida substances: None of the components are listed.
lllinois Chemical Safety Act: None of the components are
listed.

Nlincis Toxic Substances Disclosure to Employee Act:
None of the components are listed.

Louisiana Reporting: None of the components are listed.
Louisiana Spill: None of the components are listed.
Massachusetts Spili: None of the components are listed.
Massachusetts Substances: The following components are
listed: 2-Mercaptoethanol

Michigan Critical Material: None of the components are
listad.

Minnesota Hazardous Substances: None of the
components are listed.

New Jersey Hazardous Substances: None of the
components are listed.

New Jersey Spill: None of the components are listed.
New Jersey Toxic Catastrophe Prevention Act: None of
the components are listed.

New York Acutely Hazardous Substances: None of the
components are listed.

New York Toxic Chemical Release Reporting: None of the
components are listed.

Pennsylvania RTK Hazardous Substances. The following
components are listed: 2-Mercaptoethanol

Rhode Island Hazardous Substances: None of the
companents are listed.

Connecticut Carcinogen Reporting: None of the
components are listed.

Connecticut Hazardous Material Survey: None of the
components are listed,

Florida substances: None of the components are listed.
illinols Chemical Safety Act: None of the components are
listed.

llinois Toxic Substances Disclosure to Employee Act:
None of the compaonents are listed.

Loulsiana Reporting: None of the components are listed.
Louisiana Spill: None of the components are listed.
Massachusetts Spill: None of the components are listed.
Massachusetts Substances: The following components are
listed: Glycerol,Sucrose

Michlgan Critical Material: None of the components are
listed.

Minnesota Hazardous Substances: None of the
components are listed.

New Jersey Hazardous Substances: The following
components are listed. Manganese dichloside

New Jersey Spill: None of the companents are listed.
New Jersey Toxic Catastrophe Prevention Act: None of
the components are listed.

New York Acutely Hazardous Substances: None of the
components are listed.

New York Toxic Chemical Release Reporting: None of the
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15 . Regulatory information

components are listed.
Pennsylvania RTIK Hazardous Substances: The following
components are listed Glycerol: Manganese

dichloride; Sucrose

Rhode Island Hazardous Substances' None of the
components are listed.

State regulations - . No produets were found.
California Prop. 65
16 . Other information J
Label requirements . pUC18 Controf Plasmid NOT EXPECTED TO PRODUGE SIGNIFICANT ADVERSE
DNA HEALTH EFFECTS WHEN THE RECOMMENDED

INSTRUCTIONS FOR USE ARE FOLLOWED.
.49 M 2-Mercaptoethanol HARMFUL IF SWALLOWED. CAUSES EYE AND SKIN
IRRITATION. MAY CAUSE ALLERGIC SKIN REACTION.
X1.1-Blue Competent Cells HARMFUL IF SWALLOWED, CONTAINS MATERIAL THAT
MAY CAUSE TARGET ORGAN DAMAGE:, BASED ON
ANIMAL DATA.

Date of issue : 01/09/2009
Version 1
Notlce to reader

DISCLAIMER: This Material Safety Data Sheet is offered without charge to the clients of Agllent Technologies.
Data is the most current available to Agilent Technologies at the time of preparation and Is issued as a matter of
information only, no warranty as to its accuracy or completeness is expressed or implied.

¥ indicates information that has changed from previously issued version.
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s, Shamita Survery [ Mr, Michael Decosimo
Cedartarg Lasoratories Lid

£41¢ Paletia Court

Buringtor, Ontaric L7L 5R2

ay Fassimile: (233} 233-C020

SUBJECT: Iraporiation of Escherichia coli strains

Dear M3, Survery / Mr. Decosimo:

Our office recaived your query aboui the impariaton of Escherichia colt fow the American Type Cuiture
Cailection [ATCC) located in Manassas, Virgioia, United States. The lollowing Escherichia colr strains arz
consider to se levai 1 animal palhogens:

» 5K + CIESS » J52 - MC4100 (MuLac)y - US4

- 58 + DH1 - J53 » MG 1555 CW208

» 53-161 - DH10 GOLD < JCa272 - MM294 < W9d5

C 679 « DH10B . JCT7861 + MS101% © V1485

+ 1532 - DHS5 - JCO387 + NC-7 + W3104

- AB284 +.DHS-alpha < JF1504 - Nissle 1917 - YW3110

- AB311 + DP30 - JF1508 « One Srot STBL3 + WATO4

+ AB1157 « DY145 - JF1509 + QP30 CWP2

- AB1208 + DY330 » 055 - PB78 -+ X1854

- AGH « 211 + JM83 + PA3CY « X21807

' B « £J183 + 01 « PK-5 - X2544

+ 8B4 » £1.250 « JMt09 + PMC103 » X2547T

+ BD7Y2  EMG2 - K12 - PR13 CXEBLUE #
v BL21 « E£PI 300 + KC8 + Rri ¢ XL1-BLUE-MRF
» 8L21 (DEJ} P EZ10  KAS02 + RV308 - XLOLR

« 3M25.8 . FDA Seatle 1945 » KAM32 » §17-1A-PIR - Y10

e + Fusion-Blug - KAM33 + 5C51 + Y1090 (1090]
-1z ' H1443 - KAMAZ - SMR10 + YN2980

» C-3000 « HF4714 - LE450 + SOLR CW3TIE

+ C25 + HEB101 - LE4AS! « SugercrargeEZA0 + WG1

. C41 (DED) » HE(PFAMPIR - LE452 « SURE FWGA3S

+ C43 (DE3) « Hiragoo .+ MBACS + TOP10 .+ NG443

« 0600 + Hir3000 X74 + MBX1928 - TG 2 WG4A45

s Cavalli Hit C HMS174 « MC1061

“na Office of Sichazard Containment and Safely (3CS)oftne caradian Foad Inspaction Agency (GFIA)
cny issues impert permis for microorganisms that are pathogeric to animals, or gads of microorgantsms
{hat are pathogenic to animais. As the products listed above are not cansidered pathagenic to animals, ine
Ofiice of 8CS does nol have any regulatory requitements for their importsion.

Please note that othar legislation may apply. You may wish 1o contactthe Pusiic Heaita Ageacy of
Canada's (PHIAC) Office of Laborasory Security at {813} 937-1779.

Note: Microorganisms pathageric 0 animals and veterinary niclagiss requirs an imeort sermit fram ke

CHIA,

Jinceraiy.

Cinthia Labrie s
i {- L

Head, Arimal Palhcgen imgonation Program Cdnadd

Oifica of Biohazarc Canainment & Safely
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Bacteria

1\']'(‘C‘R Number:

Organism:
Designations:
Depositor:
History:
Biosaftety Level:
Shipped:

Growth Conditions:

Permits/Forms:

Applications:

Related Products:

htip://www.atce.org/ ATCC AdvancedCatalogSearcivProductDetails/tabid...

BAA-1025"M Oreler this llem Price:

Escherichia coli (Migula) Castellani and Chalmers
BL2]

J Bull

J Bull 1J Molineux

!

freeze-dried

ATCC medium129: Nutrient agar with 0.5% NaCl

Temperature: 37.0°C
Duration: aerobic

In addition to the MTA mentioned above, other ATCC

and/or regulatory permits may be required for the transfer of

this ATCC material. Anyone purchasing ATCC material is
ultimately responsible for obtaining the permits. Please click
here for information regarding the specific requirements for
shipment to your location.

bacteriophage host (host for bacteriophages 13 and 17)
bacteriophage: ATCC BAA-1025-B1

bacteriophage: ATCC BAA-1025-B2

5205,00

Related Links »
NCBI Entrez Search

Frequently Asked
Questions
Material Transfer

Agreement

Technical Support

Related Products

BioProducts

Cell, microbial and

molecular penomics

products for the life
o sciences

BioServices

Bio-materials
management; basic
repository Lo complex
partnership-level

o sgrvices

BioStandards

Biological Relerence
Material and
Consensus Standards
for the life science

o conununity
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ATCC

Product Description

Waterial Transier Agreemant

legal dislbetor

Patent Depasitory
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FFungi , Yeasts and Yeast Genetic Stock

ATCC® Number;

Organism:

Allernate State:
Designations:
Depositors:
Biosafety Level:
Shipped:
Genotype/ORF/
Gene Name:

Growth Conditions:

Permits/Forms:

Applications:
Mating Type:
Karyotype:

Comments:

Related Products:
Subcollection:

References:

201389™™ Order this tem Price:

Saccharomyces cerevisiae Meyen ex E.C. Hansen deposited
as Saccharomyees cerevisiae Hansen, teleomorph
Candida robusta Diddens et Lodder

BY4742 [ATCC 4040004, YVCI]

ID Boeke

I

frozen

MATalpha his3deltal leu2delta0 lys2delta0 ura3deltad
[21662] [53392]

ATCC medium 1245: YEPD

Temperature: 25.0°C

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

transformation host [53392]

alpha

Ploidy: haploid

Derived from S288C, ATCC 204508.

parental strain for the International Systematic
Saccharomyces cerevisiae Gene Disruption Project [21662]
genomic DNA: ATCC 201389D-5

Yeasts

21662: Brachmann CB, et al. Designer deletion strains
derived from Saccharomyces cerevisiae S288C: a useful set
of strains and plasmids for PCR-mediated gene distuption
and other applications. Yeast 14: [15-132, 1998. PubMed:
9483801

53392: Palmer CP, et al. A TRP homolog in Saccharomyces
cerevisiae forms an intracellular Ca2+ -permeable channel in
the yeast vacuolar membrane, Proc. Natl. Acad. Sei. USA

08: 7801-7803, 2001, PubMed: 11427713

5155.00
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Cell Biology

ATCC® Number:
Designations:
Depositors:
Biosafety Level:

Shipped:

Medium & Serum:
Growth Properties:
Organisin:

Morphology:

Source:

Permits/Forms:

Applications:

Tumorigenic:

DNA Profile (STR):

Cylogenetic
Analysis:

Isoenzymes:

s/tabid...

\nfo for Cell
| Line (%)

{CRI-1353™™ Ordar this Nem Price:
A-d31
DJ Giard, SA Aaronson
|
frozen
See Propagation
adherent
Homo sapiens (human)
epithelial

FHOIO

Ovrgan; skin

Tissue: epidermis

Disease: epidermoid carcinoma

[n addition to the MTA mentioned above, other ATCC and/or

regulatory permits may be required for the transler of this
ATCC material. Anyone purchasing ATCC material is
ultimately responsible for obtaining the permits. Please click
here for information regarding the specific requirements for
shipment to your location.

transfection host (Nucleofection technology from Lonza
Roche FUGENE® Transfection Reagents)

Yes

Amelogenin: X

CSEIRPO=1512

D13S317:9,13

D168539: 12,14

D5S818: 12,13

D7S820: 10

THO1: 9

TPOX: |1

vWA: 15,17

This is a hypertriploid human cell line. The modal chromosome
number was 74 occurring in 36% of cells. The rate of cells with
higher ploidies was 1.0%.
AK-1, 1

ES-D. 1

Go6PD, B

GLO-[, 2

Me-2, 0

PGMI, |

PGM3, |

85 years

§279.00

Related Links »
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Cell Micrograph
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S A1

Gender:

Commenls:

Propagation:

Subculturing:

Preservation:

Related Products:

http: ’fwww.nlcc.org-"r\'l'('(',‘f\dvanced(.‘malogScarchfI’rmlucli)clnilsfluhid.. ;

female

The epidermoid carcinoma cell line A-431, derived from an
85-year-old female, is one of a series of cell lines established
from solid tumors by D.J. Giard, et al. [23218]

ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated Dulbecco's Modified Eagle's
Medium, Catalog No. 30-2002. To make the complete growth
medium, add the following components to the base medium:
fetal bovine serum to a final concentration of 10%.
Temperature: 37.0°C

Protocol:

|. Remove and discard culture medium.

Briefly rinse the cell layer with 0.25% (w/v) Trypsin-

0.53 mM EDTA solution to remove all traces of serum

that contains trypsin inhibitor.

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

observe cells under an inverted microscope until cell

layer is dispersed (usually within 5 to 15 minutes).

Note: To avoid clumping do not agitate the cells by

hitting or shaking the flask while waiting for the cells to

detach, Cells that are difficult to detach may be placed al

37°C to facilitate dispersal,

4. Add 6.0 1o 8.0 ml of complete growth medium and
aspirate cells by gently pipetting.

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

6. Incubate cultures at 37°C.

o

[N

Subeultivation Ratio: A subcultivation ratio of 1:3

to 1:8 is recommended
Medium Renewal: Every 2 to 3 days

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

Storage temperature: liquid nitrogen vapor phasc
Recommended medium (without the additional supplements or
serum described under ATCC Medium):ATCC 30-2002
recommended serum:ATCC 30-2020

derivative:ATCC CRL-2592

BioStandards
Biological
Reference
Material ar
Consensus
Standards for
the life science

° community
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23093: Faust JB3, Meeker TC. Amplification and expression of
the bel-1 gene in human solid tumor cell lines. Cancer Res. 52:
2460-2463, 1992, PubMed: 15682106

23218 Giard DJ, et al. In vitro cultivation of human tumors:
establishment of cell lines derived from a series of solid tumors.
J. Natl. Cancer Inst, 31: 1417-1423, 1973, PubMed: 4357758
12507 Kovelman R, et al. Enhanced transcriptional activation
by 12 proteins from the oncogenic human papillomaviruses. I
Virol. 70: 7549-7560, 1996. PubMed: 8892874

32568: Lee JH, et al. The proximal promoter of the human
transglutaminase 3 gene. J. Biol. Chem. 271:4561-4568, 1996.
PubMed: 8620812

32582: Chang I, Pastan 1. Molecular cloning of mesothelin, a
differentiation antigen present on mesothelium, mesotheliomas,
and oyarian cancers, Proc. Natl. Acad. Sci. USA 03: 136-140,
1996. PubMed: 8552591

32912: Wizemann TM, et al. Peptide methionine sulfoxide
reductase contributes to the maintenance of adhesins in three
major pathogens. Proc. Natl. Acad. Sci. USA 93: 7985-7990,

1996, PubMed: 8755589
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Cell Biology

ATCC® Number:
Designations:

Depositors:
Shipped:

Medium & Serum:
Growth Properties:

Organisim;

Morphology:

Source:

Cellular Products:
Permits/Forms:

Isolation:

Applications:

DNA Profile (STR):

Cytogenetic
Analysis:

| ols

hitp:/wwvw.alee,org/ ATCCAdvanced CatalogSearclv ProduciDelails/tabid..

CCL-185"™  Orgerthis llem Pri

(=)
(27

A349

M Licber

|

frozen

See Propagation
adherent

Homo sapiens (human)
epithelial

SuaT0,

Organ: lung

Discase: carcinoma

keratin

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

Isolation date: 1972
transfection host (Nucleofection technology from Lonza
Roche FuGENE® Transfection Reagents)

Amelogenin: X,Y

CSEIPO: 10,12

DI3S317: 11

D168539: 11,12

D5S818: 1

D75820: 8,11

THOL1:8,9.3

TPOX: 8,11

vWA: 14

This is a hypotriploid human cell line with the modal
chromosome number of 66, occurring in 24% ol cells. Cells
with 64 (22%), 63, and 67 chromosome counts also occurred at
relatively high frequencies; the rate with higher ploidies was
low at 0.4%. There were 6 markers present in single copies in
all cells. They include der(6)t(1;6) (q11;q27); 7del(6) (p23);
del(11) (q21), del(2) (q11), Md and M3, Most cells had two X
and two Y chromosomes. However, one or both Y
chromosomes were lost in 40% of 50 cells analyzed.
Chromosomes N2 and N6 had single copies per cell; and N12
and N17 usually had 4 copies.

$279.00

Related Links »
NCBI Entrez Search
Cell Micrograph
Make a Deposit
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2ol

Isocnzymes:
Age:
Gender:
Ethnicity:

Comments:

Propagation:

Subculturing:

Preservation:

hitp://wavw.alee.org/A TCCAdvancedCatalogSearch/ ProductDetails/tabid...

GoPlD, 13

58 years

male

Caucasian

This line was initiated in 1972 by D.J. Giard, et al. through
explant culture of lung carcinomatous tissue from a 58-year-old
Caucasian male. [23218]

Further studics by . Licber, et al. revealed that A549 cells
could synthesize lecithin with a high percentage of desaturated
fatty acids wtilizing the cytidine diphosphocholine pathway.
[58030]

The cells are positive for keratin by immunoperoxidase staining.

ATCC complete growth medinm: The base medium for this
cell line is ATCC-tormulated F-12K Medium, Catalog No.
30.2004. To make the complete growth medium, add the
following components to the base medium: fetal bovine serum
to a final concentration of 10%.

Atmosphere: air, 95%; carbon dioxide (CO2), 5%
Temperature: 37.0°C

Protocol:

. Remove and discard culture medium.

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

3. Add 2.0 10 3.0 ml of Trypsin-EDTA solution to flask and
observe cells under an inverted microscope until cell
layer is dispersed (usually sithin 5 to 15 minutes).

Note: To avoid clumping do not agitate the cells by
hitting or shaking the flask while waiting for the cells to
detach. Cells that are difficult to detach may be placed at
37°C 1o facilitate dispersal.

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

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

Cultures can be established between 2 X 10(3) and 1 X
10(4) viable cells/em2. Do not exceed 7 X 10(4)
celsfem?.

6. Incubate cultures a1 37°C.

—

Interval: Maintain cultures al a cell concentration between 6 X
10(3) and 6 X 10(4) cell/em?.

Subcultivation Ratio: A subcultivation ratio of 1:3 to 118 is
recommended

Medium Renewal: 2 to 3 times per week

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

Storage temperature: liquid nitrogen vapor phase

BioStandards

e e e e st

Biological
Reference
Material and
Consensus

the life science

e community
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Bt/ v atee.org/ ATCCAdvancedCatalogSearchvP roductDetailsfabid.,,

PDoubding Time: about 22 hours
Recommended medinm {without the additional supplements or
Related Products:  serum deseribed under ATCC Medium): ATCC 30-2004
recommended serumATCC 30-2020
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Relerences:
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23218: Giard DJ, et al. In vitro cultivation of human tumors:
establishment of cell lines derived from a series of solid tumors.
1. Natl. Cancer Inst. 51: 1417-1423, 1973, PubMed: 4357758
27669: Mayr GA, Freimuth P. A single locus on human
chromosome 21 directs the expression of a receptor for
adenovirus type 2 in mouse A9 cells. J. Virol. 71: 412-418,
1997, PubMed: 8985365

27819: Goodrum FD, Ornelles DA, The early region 13
55-kilodalton oncoprolein of adenovirus relieves growth
restrictions imposed on viral replication by the cell cycle. J.
Virol, 71: 548-561, 1997, PubMed: 8985383

32299: St. Geme JW, et al. Characterization of the genetic locus
encoding Haemophilus influenzae type b surface fibrils. J.
Bacteriol. 178: 6281-6287, 1996. PubMed: 8892830

32347: Horikami SM, et al. The Sendai virus V protein interacts
with the NP protein to regulate viral genome RNA replication.
Virology 222: 383-390, 1996. PubMed: 8806522

32351: Huang S, et al. Adenovirus interaction with distinet
integrins mediates separate events in cell entry and gene
delivery to hematopoietic cells. J. Virol. 70 4502-4508, 1990.
PubMed: 8670475

32373: Goodrum FD, et al. Adenovirus early region 4
34-kilodalton protein directs the nuclear localization of the
carly region 1B $5-Kilodalton protein in primate cells, 1, Virol.
70: 6323-6335, 1996, PubMed: 8709260

32394: Fang R, Aust AE. Induction of ferritin synthesis in
human lung epithelial cells treated with erocidolite asbeslos.
Arch. Biochem, Biophys. 340: 369-375, 1997, PubMed:
9143343

32488: Geiger T, et al. Antitumor activity of a PKC-alpha
antisense oligonucleotide in combination with standard
chemotherapeutic agents against various human tumors
transplanted into nude mice. Anticancer Drug Des. 13: 35-45,
1998, PubMed: 947424 |

32496: Evdokiou A, Cowled PA. Tumor-suppressive activity ol
the growth arrest-specific gene GASI in human tumor cell lines.
Int. J. Cancer 75: 568-577, 1998. PubMed: 9466658

3251 1: Giavedoni LD, Yilma T. Construction and
characterization of replication-competent simian
immunodeficiency virus vectors that express gamma interferon.
32514 Barlz SR, et al. Human immunodeficiency virus type |
cell eycle control: Vpr is cytostatic and mediates G2
accumulation by a mechanism which differs from DNA damage
checkpaint control. J. Virol. 70: 2324-2331, 1996. PubMed:
8642659

32722: Garofalo R, et al. Transcriptional activation ol the
interleukin-8 gene by respiratory syncytial virus infection in
alveolar epithelial cells: nuclear translocation ol the RelA
transcription factor as a mechanism producing ainvay mucosal
inflammation, J. Virol. 70: 8773-8781, 1996. PubMed: 8971006

39758 Jamaluddin M. el al. Indueible translational reenlation ol
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Cell Biology

ATCC® Number:
Designations:
Depositors:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:

Organism:

Morphology:

Source:

Permits/Forms:

Restrictions:

Applications:

Receptors:

Tumorigenic:

DNA Profile (STR):

hitp:/ww \\-'.ulcc.orgf'.'\'I'C'(‘:\dvﬂnccd('nlnlogScm'chfI"r(w(luctl_)umi Is/tabid...

CRL-1573™  Order this llem Price:

293 [HEK-293]

FL. Graham

2 [CELLS CONTAIN ADENOVIRUS |
frozen

See Propagation

adherent

Homo sapiens (human)

epithelial

Organ: embryonic kidney

Cell Type: transformed with adenovirus 3 DNA

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

These cells are distributed for research purposes only. 293 cells,

their products, or their derivatives may not be distributed to
third parties.

efficacy testing [92387]

transfection host (Nucleofection technology from Lonza
Roche FUGENE® Transfection Reagents)

vitronectin, expressed
YLES
Amelogenin: X
CSFIPO: 11,12
DI3S317: 12,14
D168339: 9,13
D3S818: 8.9
D78820: 11,12
THO1:7,9.3
TPOX: 11
vWA: 16,19

$279.00

Related Links »
NCBI Entrez Search

Cell Micrograph

Make a Deposit

Frequently Asked
Questions

Material Transfer
Agreement
Technical Support
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Cylogenetic
Analysis:

Age:

Comments:

Propagation:

hitp://www .atce.org/ ATCCAdvanced( atalogSearch/ProductDetails/tabid. .

This is a hypotriploid human cell line. The modal chromosome
number was 64, oceurring in 30% of cells. The rate of cells with
higher ploidies was 4.2 %. The der(Dt(1:15) (q42;913).
der(19)1(3:19) (q12:q13), der(12)1(8;12) (¢22;p13), and four
other marker chromosomes were common to most cells. Five
other markers occurred in some cells only. The marker der(l)
and M8 (or Xq 1) were often paired. There were four copies of
N17 and N22. Noticeably in addition to three copies ol X
chromosomes, there were paired Xq+, and a single Xp+- in most
cells.

fetus

Although an earlier report suggested that the cells contained
Adenovirus S DNA from both the right and left ends of the viral
genome [RE32764]. it is now clear that only left end sequences
are present. [39768]

The line is excellent for titrating human adenoviruses.

The cells express an unusual cell surface receptor for
vitronectin composed of the integrin beta-1 subunit and the
vitronectin receptor alpha-v subunit, [23406]

The AdS insert was cloned and sequenced, and it was
determined that a colinear seqment from nts | to 4344 is
integrated into chromosome 19 (19q13.2). [39768]

ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated Eagle's Minimum Essential
Medium, Catalog No. 30-2003. To make the complete growth
medium, add the following components to the base medium:
fetal bovine serum to a inal concentration of 10%.
Atmosphere: air, 95%; carbon dioxide (CO2), 5%
Temperature: 37.0°C

The cell line does not adhere to the substrate when left at room
temperature for any length of time, there fore, live cultures may
be received with the cells detached. The cells will re-attach to
the flask over a period of several days in culture at 37C.

BioStandards

Biological
Reference
Material and
Consensus
Standards for
community

07/03/2011 10:47 PN



Subculturing:

Preservation:

Related Products:

hip://w ww,ntcc.org;‘e\'l'(‘(‘,l\lennced(‘malngScanIlfl"rmlucll)clailsflubid..‘

Protocol:

L

. Remove and discard culture medium.

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

C Add 2.0 1o 3.0 ml of Trypsin-EDTA solution to flask and

observe cells under an inverted microscope until cell
layer is dispersed (usually within 5 to 15 minutes).

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

 Add 6.0 to 8.0 ml of complete growth medium and

aspirate cells by gently pipetting.

Add appropriate aliquots of the cell suspension (o new
culture vessels.An inoculum of 2 X 10 (3) to 6 X 10 (3)
yiable cells/lem? is recommended.

Incubate cultures at 37°C.6. Subculture when cell
concentration is between 6 and 7 X 10(4) cells/em?2.

Subcultivation Ratio: 1:10 to 1:20 weekly.

Medium Renewal: Every 2 to 3 days

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

Storage temperature: liquid nitrogen vapor phase
Recommended medium (without the additional supplements or
serum deseribed under ATCC Medium): ATCC 30-2003
derivative: ATCC CRL-10852

derivative: ATCC CRL-12006

derivative: ATCC CRL-12007

derivative: ATCC CRL-12013

derivative: ATCC CRL-12479

derivative: ATCC CRL-2029

derivative: ATCC CRL-2368

purificd DNA:ATCC CRL-1573D

07/0372011 1047 PM
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21624 Xie OW, et al. Complementation analysis of mutants of
nitric oxide synthase reveals that the active site requires Lwo
hemes. Proc. Natl. Acad. Sci. USA 93: 4891-4896, 1996.
PubMed: 8643499

2163 1: Da Costa LT, et al. Converling cancer genes into killer
genes. Proc. Natl. Acad. Sci. USA 93: 4192-4196, 1996.
Pubied: 8633039

29282: Graham FL, ¢t al. Characteristics of a human cell line
transformed by DNA from human adenovirus type 5. J. Gen.
Virol. 36; 59-72, 1977, PubMed: 886304

99319: Graham FL, et al. Defective transforming capacity of
adenovirus type 5 host-range mutants, Virology 86: 10-21,
1978. PubMed: 664220

22699: Harrison T, et al. Host-range mutants of adenovirus type
5 defective for growth in HelLa cells. Virology 77: 319-329,
1977. PubMed: 841862

23406: Bodary SC, McLean JW. The integrin beta 1 subunit
associates with the vitronectin receptor alpha v subunit to form
a novel vitronectin receptor in a human embryonic kidney cell
line. J. Biol. Chem. 265: 5938-5941, 1990. PubMed: 1690718
27819: Goodrum FD, Ornelles DA. The early region (B
55-kilodalton oncoprotein of adenovirus relieves growth
restrictions imposed on viral replication by the cell cycle. J.
Virol. 71 548-561, 1997. PubMed: 8985383

28301: Loffler S, et al. CD?Y, a tetraspan transmembrane
protein, renders cells susceptible to canine distemper virus. J.
Virol. 71: 42-49, 1997, PubMed: 8985321

32283: Hu SX, et al. Development of an adenovirus vector with
tetracycline-regulatable human tumor necrosis factor alpha
gene expression. Cancer Res. 57:3339-3343, 1997. PubMed:
926999 |

32396: Kolanus W, et al. alphal.beta2 integrin/LFA-1 binding
to ICAM-1 induced by cytohesin-1 a cytoplasmic regulatory
molecule. Cell 86: 233-242, 1996. PubMed: 8706128

32490: Stauderman KA, et al. Characterization of human
recombinant neuronal nicotinic acetylcholine receptor subunit
combinations alpha 2 beta 4, alpha 3 beta 4 and alpha 4 beta 4
stably expressed in HEK293 cells. J. Pharmacol. Exp. Ther.
284: 777-789, 1998, PubMed: 9454827

125 14: Barlz SR, ¢t al, Human immunodeficiency virus type I
cell cycle control: Vpu is cytostatic and mediates (i2
accumulation by a mechanism which differs from DNA damage
checkpoint control. J. Virol. 70: 2324-2331, 1996, PubMed:
8642639

19726: Sandri-Goldin RM, Hibbard MK. The herpes simplex
virus type | regulatory protein [CP27 coimmunoprecipitates
with anti-sm antiserum, and the C terminus appears (o be
required for this interaction. J. Virol. 70: 108-118, 1996.
PubMed: 8523514

32829: Ansicau S, et al. Tumor necrosis factor receptor-
associated factor (TRAF)-1, TRAL-2, and TRAT-3 interact in
vivo with the CD30 cvionlasmic domain: TRAF-2 mediates
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Cell Biology
ATCC® Number:
Designations:
Depositors:

Biosafety Level:

Shipped:
Medium & Serum:
Growth Properties:

Organism:

Morphology:

Source:

Cellular Products:

Permits/IForms:

Applications:

Virus Susceptibility:

DNA Profile (STR):

hitp:/ 1w wiv.atec.org ATCCAdvancedCatalogSearch/Productl details/labicl...

CCL-2™ Order this hem Price:

Hela

W1 Scherer

2 [Cells contain human papilloma virus
frozen

See Propagation

adherent

Homo sapiens (human)

e¢pithelial

JUOIQ)

Organ: cervix

Disease: adenocarcinoma

Cell Type: epithelial

keratin

Lysophosphatidylcholine (lyso-PC) induces AP-1 activity
and c-jun N-terminal kinase activity (JINK1) by a protein

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

transfection host ( [21491] Nueleofection technology from
L.onza
Roche FuGENE® Translection Reagents)

screening for Escherichia coli strains with invasive potential
Human adenovirus 3
Encephalomyocarditis virus
Human poliovirus |

Human poliovirus 2

Human poliovirus 3
Amelogenin: X

CSFIPO: 9,10

DI38317: 12,133
D165539: 9,10

D5S8I18: 11,12

D75820: 8,12

THQI: 7

TPOX: 8,12

vWA: 16,18

$279.00

Related Links »
NCBI Entrez Search

Cell Micrograph
Make a Deposit
Questions
Material Transfer
Agreement
Technical Support
Related Cell Culture
Products

Login Required »
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Modal number = 82; range = 70 to 164.

There is a small telocentric chromosome in 98% of the cells.
100% aneuploidy in 1385 cells examined. Four typical Hel.a
marker chromosomes have been reported in the literature.Hel.a
Marker Chromosomes: One copy of MI, one copy of M2,
four-five copies of M3, and two copies of Md as revealed by
G-banding patterns. M1 is a rearranged long arm and
centromere of chromosome | and the long arm of chromosome
3. M2 is a combination of short arm of chromosome 3 and long
arm of chromosome S. M3 is an isochromosome of the short
arm of chromosome 5. M4 consists of the long arm of
chromosome 11 and an arm of chromosome 19.

GoOPrD, A

31 years adult

female

Black

.

The cells are positive for keratin by immunoperoxidase staining.
Hela cells have been reported to contain human papilloma
vitus 18 (HPV-18) sequences.

P33 expression was reported to be low, and normal levels of
pRB (retinoblastoma suppressor) were found.

ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated Eagle's Minimum Essential
Medium, Catalog No. 30-2003. To make the complete growth
medium, add the following components (o the base medium:
fetal bovine serum to a final concentration of [0%.
Atmosphere: air, 95%; carbon dioxide (CO2), 5%
Temperature: 37.0°C

BioStandards
Biological
Reference
Material and
Consensus
standards for
the life science

o community

07/03/2011 10:50 PM
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Protocol:

1. Remove and discard culture medium,

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

3. Add 2.0 10 3.0 ml of Trypsin-EDTA solution to flask and
observe cells under an inverted microscope until cell
layer is dispersed (usually within 3 to |5 minutes).

Note: To avoid clumping do not agitate the cells by
hitting or shaking the flask while waiting for the cells to

Subculturing: detach. Cells that are difficult to detach may be placed at
37°C 1o facilitate dispersal.

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

aspirate cells by gently pipetting.

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

6. Incubate cultures at 37°C.

b

A

Subcultivation Ratio: A subcultivation ratio of 1122 10 1:0 is
recommended
Medium Renewal: 2 1o 3 times per week
Freeze medium: Complete growth medium supplemented with
Preservation: 5% (v/v) DMSO
Storage temperature: liquid nitrogen vapor phase
Recommended medium (without the additional supplements or
serum described under ATCC Medium):ATCC 30-2003
recommended serum:ATCC 30-2020
Related Products: also available as Certified Reference Material, ATCC
CRM-CCL.-2
derivative: ATCC CCL-2.1
derivative:ATCC CCL-2.2
derivative: ATCC CCL-2.3

07032011 10:30 PM
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21447: American Public Health Association. Compendium of
methods for the microbiological examination of foods. 3rd

ed, Washington, DC: American Public Health Association;
1992:

21491: AOAC International Invasiveness by Escherichia coli of
mammalian cells, microbiological method. Gaithersburg,
MD:AOAC International; AOAC "Official Methods of Analysis
of the AOAC International” 982.36.

21626: Baldi A, et al. Genomic structure of the human
retinoblastoma-related Rb2/p130 gene. Proc. Natl. Acad. Sci.
USA 93: 4629-4632, 1996. PubMed: 8643454

22148: Gey GO, et al. Tissue culture studies of the proliferative
capacity of cervical carcinoma and normal epithelium. Cancer
Res. 12:264-265, 1952.

22263 Chen TR. Re-evaluation of Hel.a, Hel.a 83, and HEp-2
karyotypes. Cytogenet. Cell Genet. 48: 19-24, 1988, PubMed:
3180844

22766 Boshart M, et al. A new type of papillomavirus DNA, its
presence in genital cancer biopsies and in cell lines derived
from cervical cancer. EMBO J. 3: 1151-1157, 1984, PubMed:
6329740

99767 Schneider-Gadicke A, Schwarz E. Different human
cervical carcinoma cell lines show similar transcription patterns
of human papillomavirus type 18 carly genes. EMBO J. 5
2285-2292, 1986, PubMed: 3023067

22919: Schwarz I, et al. Structure and transcription of human
papillomavirus sequences in cervical carcinoma cells, Nature
31d: 111-114, 1985. PubMed: 2983228

22995: Pater MM, Pater A, Human papillomavirus types 16 and
|8 sequences in carcinoma cell lines of the cervix. Virology
145: 313-318, 1985. PubMed: 2992153

23180: Yee C, et al. Presence and expression of human
papillomavirus sequences in human cervical carcinoma cell
lines. Am. J. Pathol. 119: 361-360, 1985. PubMed: 2990217
23324: Scheffher M, ct al. The state of the p33 and
retinoblastoma genes in human cervical carcinoma cell lines.
Proc. Natl. Acad. Sci. USA 88: 5§523-5527, 1991, PubMed:
1648218

55915: Jones LIW Jr., et al. George Otto Gey. (1899-1970). The
leLa cell and a reappraisal of'its ovigin. Obstet. Gynecol. 38:
945-949, 1971, PubMed: 4942173

25919 Scherer WI, Hoogasian AL Preservation at subzero
temperatures of mouse fibroblasts (strain L) and human
epithelial cells (strain Hel.a). Proc. Soc. Exp. Biol. Med. 87:
480-487, 1954. PubMed: 13237281

95921 Scherer WE, et al. Studies on the propagation in vitro of
poliomyelitis viruses. 1V, Viral multiplication in a stable strain
of human malignant epithelial cells (strain HeLa) derived from
an epidermoid carcinoma of the cervix. J. Exp. Med. 97:
695-710, 1953, PubMed: 13052828

26623: Fang X, et al. l,)-'sophosplmlid)-'lcht'llinc stimulates
activator nrotein | and the c-lun N-terminal kinase activity. 1.
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PRODUCT: HeLa Tet-Off® Cell Line

CATALOG No.
630905

LOT NUMBER
Specified on product jabel.

STORAGE CONDITIONS

+ Stors cells in liquid nitrogen (-196°C) or in
--150°C freezer.

s Store FBS in —20°C freezer.

STORAGE MEDIUM
70% Tet System Approved FBS, 20% DMEM
& 10% DMSO

SHELF LIFE
1 year from date of receipt under proper
storage conditions

SHIPPING CONDITIONS
Dry ice (-70°C)

FOR RESEARCH USE ONLY

DESCRIPTION:

Hurnan cervical epithelioid carcinoma-derived
celllinethat expressesthe tetracycling-conirolled
transactivator (ITA). An inducible, high-level
gene expression system can be generated by
stably transfeciing these cells wilh a plasmid or
infecting these celis with a virus that expresses
the gena ofinterestunder the contral of asuitable
Tot Response Etement (TRE).

CELLTYPE INFORMATION &
RECOMMENDED CELL CULTURE MEDIUM
See back page.

PACKAGE CONTENTS:
« 1 ml Hela Tet-Off Cell Line
(2.0 x 106 cells/tube)
« 0.5 ml CHO-AA8-Luc Tet-Off Control
Cell Line {1.0 x 10% celis/ube)
¢ 50 ml Tet System Appraved FBS

QOTHER

s Tet Systems User Manual (PT3001-1)

« Tet Systems Prolocol-at-a-Glance
{PT3C01-2)

QUALITY CONTROL DATA:

Functional Tesls

Hela Tet-Off Cells were Iransiently transfected by electroporation with pTRE-Luc. Luciferase activity
in the presence and absence of 2 ug/ml doxycycline (Cat. No. 631311) was measured 48 hr laler as
described in the Tet Systems User Manual. Induction was observed to be at least 400-fold when

colls were grown in media containing Tet System Approved FBS (Cat. No. 631101 or 631106).

Luciferase activity in the presence and absence of 2 pg/ml doxycycling was measured after
48 hr for the CHO-AA8-Luc Tet-Off Controf Cell Line. Induction was found to be al least 1,000-
fold when cells were grown in media containing Tet System Approved FBS {Cat. No. 631101 or
631106).

Mycoplasma Contamination Test
These lots of the two cel lines were lested and found to be free af Mycoplasma contamination.

REFERENCE:
1. Gossen, M. & Bujard, H. (1992) Tight control of gene axpression in mammalian cells by tetracycline
responsive promoters. Proc. Nail. Acad. Sci. USA 89:5547-5551.

-

APPROVED BY: ,71@_4411.‘

(PAG41627)



Hela Tet-Off Cell Line Cat. No. 630905

CELLTYPE INFORMATION

Hel a Tet-Off Cell Line: Human cervical epithelioid carcinoma cell line transtormed with pUHD15-1 and pSV2neo. This cell
lire is neomycin resistant.

CHO-AAS-Luc Tet-Off Control Cell Line: Chinese hamster ovary stably transformed with pUHD15-1, pSV2neo, pTRE-Luc,
and pTK-Hyg. This cell lins is neomycin and hygromycin resistant.

RECOMMENDED CELL CULTURE MEDIUM

Hel.a Tet-Off Cell Line: 90% Dulbecco’s Modified Eagle's Medium (DMEM), 10% Tet System Approved Fetal Bovine Serum
(FBS), 4 mM L-glutamine, 100 pg/ml G418, 100 units/ml penicillin G sodium & 100 pg/ml streptomycin sulfate.

CHO-AA8-Luc Tel-Off Control Cell Line: 90% Eagle Minimum Essential Medium (alpha modification}, 10% Tet System Approved
Fetal Bovine Serum {FBS}, 4 mM L-glutamine, 100 pg/ml G418, 100 units/ml penicillin G sodium, 100 pg/ml streplomycin
sulfate & 100 pg/ml hygromycin B.

ADDITIONAL NOTES
Wa recommend that you litrate each new lot of hygromycin to determine its optimal concentration due to the lot-to-lot variation
in antibiotic activity.

The doubling time for HeLa Tet-Off cells is approximately 20 hours during log phase.

The morphology of Heta Tet-Off cells is elongated and adharent with 2-3 filopodia.

Ganeral Notice to Purchaser

Clontech products are to be used lor research pusposes only. They may not to be used for any other puipose, including, bu! not limited to, use in drugs,
in vitro diagnostic purposes, therapeulics, of in humans. Clontech preducts may not be traasterred W third parfies, resold. modified for resals, orused to

manufacture commercial products or 1o provide a service o third parties without written approval of Clontech Laboratories, Inc.

Use of the Telracycline conleollable expression systems (the “Tet Technology”} is covered by a series of patents including U.S. patenls # 5,464,758 and
#5.814,618, which are proprietary to TET Systems Holding GmbH & Co. KG. Academic research instilutions are granted an automatic license with the
purchase of this praduct to use the Tet Technology only for inlernal, academic research purposes. which license specifically excludes the right to sell, or
alhenvise lransfer, the Tet Technology or its companant paits (o third parligs. Notwithstanding the above, academic and not-for prafil research institutions
whose research using the Tel Technology is sponsared by for profit organizations, which shall receive awnership to all data and results stemming {rom
the sponsered research, shall need a commarcia! license agreement from |P Merchandisers in order 1o use the Tet Technoelegy. In accepting this license.
all users acknowiedge that the Tet Technology is experimental in naure. TET Systems Holding GmbH & Co. KG makes no warranties, express or implied
or of any kind, and hereby disclaims any warranlies, representations. or guaraniees of any kind as to the Tet Technology. patents, or products, All others
ars invited to request a license from TET Systems Holding GrbH & Co. KG priof to purchasing these reagenls or using them for any purpase. Clontech
is requirad by ils licensing agreement to submit a repor of alt purchasers of the Tet-conircllakle expression system ‘o 1P Merchandisers. Inc. Far license

infgrmation, please contact:

Hans Peter Kneubuehl

TET Systems Holding GmbH & Co. KG
Im Neuenheimer Feld 582

69120 Heidelberg

Garmany

Tol +49 5221 588 04 G0

Fax +49 6221 588 04 04

eMail: kneubuehl@tat-systems.de

¢r use our eleclronic ficensing request form via
htipr/fwww. tetsystems com/main_inguiry.him

Clontech, Clontech logo and all olher trademarks are {he proparty of Glontech Laboratories. Ing.
Clontech is a Takara Bio Company. £2006

PAGA1627 wynw.clenlech.corn Ctontech Laboratories, Inc.
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ATCC® Number:
Designations:
Depositors:
Biosafety Level:

Shipped:
Medium & Serum:
Growth Properties:

Organism:

Morphology:

Source:

Cellular Products:

Permits/Forms:

Isolation:

Applications:

DNA Profile (STR):

Cytogenetic
Analysis:
Isoenzymes:
Age:

Gender:
Ethnicity:
Hel.a Markers:
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CCL-2.2™  Qrder this llem Price:
Hel.a 83

TT Puck

2 [Cells contain human papilloma virus (HPV-18) ]
frozen

See Propagation

adherent

Homo sapiens (human)

epithelial

Organ: cervix
Disease: adenocarcinoma
keratin

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

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

Isolation date; 1955
transfection host (Roche FuGENE® ‘Transfection Reagents
technology from amaxa)

Amelogenin: X

CSF1PO: 9,10

DI3S3I7:133

D16S539: 9,10

DSS818: 11,12

D75820: 8,12

THOIL: 7

TPOX: 8,12

vWA: 16,18

A medium-sized metacentric marker is present in 100% of the
cells. Hel.a Markers: One copy of M1, one copy of M2, two
copies of M3, and one copy of Md.

GoPD, A

31 years

female

Black

\I

$279.00
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Comments:

Propagation:

Subculturing:

Preservation:

Related Products:
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Hela S3 is a clonal derivative of the parent Hel.a line (see
ATCC CCL-2). S3 was cloned in 1955 by 1.7, Puck, P.1.
Marcus, and S.J. Cieciura. [22814]

The Hela S3 clone has been very useful in the clonal analysis
of mammalian cell populations relating to chromosomal
variation, cell nutrition, and plaque-forming ability.

This line can be adapted to grow in suspension. [25952]

The cells are positive for keratin by immunoperoxidase staining.

A culture at approximately passage 400 was submitted to the
American Type Culture Collection in February, 1972.

Hela cells have been reported to contain human papilloma
virus 18 (LIPV-18) sequences. [23180]

ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated [-12K Medium, Catalog No.
30-2004. To make the complete growth medium, add the
following components to the base medium: fetal bovine serum
to a final concentration of 10%.

Atmosphere: air, 95%; carbon dioxide (CO2), 5%
Temperature: 37,0°C

Protocol:

1. Remove and discard culture medium.

Briefly rinse the cell layer with 0.25% (w/v) Trypsin-

0.53 mM EDTA solution to remove all traces of serum

that contains trypsin inhibitor.

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

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

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

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

6. Incubate cultures at 37°C.

(o]

Subcultivation Ratio: A subcultivation ratio of L to 1110 is
recommended

Medium Renewal: 2 to 3 times per week

[recze medium: Complete growth medivm supplemented with
5% (v/v) DMSO

Storage temperature: liquid nitrogen vapor phase
Recommended medium (without the additional supplements or
serum described under ATCC Medium):ATCC 30-2004
recommended serum:ATCC 30-2020

BioStandards

Reference

Material and

Consensus

Standards for

the life science
o community
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ATCC® Number:
Designations;
Depositors;
Biosafety Level:
Shipped:

Medium & Serum:
Growth Propertics:

Organism:

Morphology:

Source:

Cellular Products:
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Antigen Expression:

DNA Profile (STR):

Cytogenetic
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Gender:
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TIB-152™ Order this Nem Price;
Jurkat, Clone E6-|

A Weiss

frozen

See Propagation
suspension

Honio sapiens (human)
lymphoblast

Ao
Disease: acute T cell leukemia
Cell Type: T lymphocyte;

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

transfection host (Nucleofection technology from Lonza
Roche FUGENE® Transfection Reagents)

T cell antigen receptor, expressed
CD3; Homo sapiens, expressed
Amelogenin: X,Y

CSFIPO: 11,12

D13S317: 8,12

D168539: 11

D3S818: 9

[D75820: 8,12

THO1: 6,9.3

TPOX: 8,10

vIVA: I8

This is a pseudodiploid human cell line. The modal chromosome

number is 46, occurring in 74% with polyploidy at 5.3%. "The
karyolype is 46,XY,-2,-18,del(2) (p21p23),del(18) (p11.2).
Most cells had normal X and Y chromosomes.

male

$279.00
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This is a clone of the Jurkat-FHCRC cell ling, a derivative of

the Jurkat cell line, [1609] BioStandards
The Jurkat cell line was established from the peripheral blood of
a 14 year old boy by Schneider et al,, and was originally Biological
designated JM. [50685] [112530] Reference
Comments: Clone E6-1 cells produce large amounts of 11,2 after Material and
stimulation with phorbol esters and either lectins or monoclonal Consansis
antibodies against the T3 antigen (both types of stimulants are Standards for
needed to induce 11.-2 production. [1609] the life science
The line was cloned from cells obtained from Dr, Kendall Smith . t(—,lﬁmfm_;&_f

and are mycoplasma [ree. [1609]

ATCC complete growth medium: The base medium for this

cell line is ATCC-Tormulated RPMI-1640 Medium, Catalog No.

30-2001. To make the complete growth medium, add the
Propagation: following components to the base medium: fetal bovine serum

to a final concentration of 10%.

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

Temperature: 37.0°C

Protocol: Cultures can be maintained by the addition of fresh

medium or replacement of medium. Alternatively, cultures can

be established by centrifugation with subsequent resuspension

at 1 X 10(5) viable cells/ml. Do not allow the cell density to
Subculturing: exceed 3 X 10(6) cells/ml.

Interval: Maintain cultures at a cell concentraion between

between | X 10(5) and | X 10(6) viable cells/ml.

Medium Renewal: Add fresh medium every 2 to 3 days

(depending on cell density)

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

Storage temperature: liquid nitrogen vapor phase
Doubling Time: 48 hrs

Recommended medium (without the additional supplements or

serum described under ATCC Medium):ATCC 30-2001
Relabad ProdiiseE: rccgmn}enclgc‘i _scrum:f\'l‘(f(? 30-2020

© derivative:ATCC CRL-1990
derivative;ATCC CRL-2063
derivative:ATCC TIB-153

2 0fd 07°03/2011 11213 PN
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Acad. Sci. USA 93: 11047-11052, 1996. PubMed: 8853300
32004 Linctte GP, et al. Cross talk between cell death and cell
cycle progression: BCL-2 regulates NFAT-mediated activation.
Proc. Natl. Acad. Sci. USA 93: 9545-9552, 1996. Pubied:
8790367

32913 Miranda L, et al. Isolation of the human PC6 gene
encoding the nutative host protease for HIV- on 160 nrocessing
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Cell Biology

ATCC® Number:
Designations:
Depositors:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:

Organism:

Morphology:

Source:

Cellular Products:

Permits/Forms:

Restrictions:

Isolation:
Applications:

Receptors:

Tumorigenic:

DNA Profile (STR):

http:// www.atee.org/ A TCCAdvancedCatalogSea relvProductDetails/tabid. ..

CRL-1740™™ Order this Nem Price:

[LNCaP clone FGC

IS Horoszewicz

|

frozen

See Propagation

adherent, single cells and loosely attached clusters
Homo sapiens (human)

epithelial

Syarg

Ovrgan: prostate

Disease: carcinoma

Derived from metastatic site: left supraclavicular lymph
node

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

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

Isolation date: 1977

transfection host (Nugcleolection technology from Lonza
Roche FuGENE® Transfection Reagents)

androgen receptor, positive; estrogen receptor, positive [23045]
Yes

Amelogenin: X, Y

CSF1PO: 10,11

DI3S317: 10,12

D16S339: 11

D3S8I18: 11,12

D75820: 9.1,10.3

THOL: 9

TPOX: 8,9

vWA: 10,18

$279.00

Related Links »
NCBI Entrez Search

Cell Micrograph
Make a Deposit
Frequently Asked
Questions
Material Transfer
Agreement

Technical Support

Related Cell Culture
Products

Login Required »

Product Information
Sheet

BioProducts

AL AT A R

and molecular

genomics

products for the
o life sciences

BioServices

Bio-materials

management:

basic repository

to complex

partnership-level
e services
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Cylogenctic
Analysis:

Age:
Gender:
Ethnicity:

Comments:

Propagation:

hitp://waw w.nlcc.01‘%’.-\1'(’('.-\(Ivancccl(‘ﬂlnIug,ScnrcIli'i’roducll)ctaiis"mbitl

This is a hypotetraploid human cell line. The modal
chromosome number was 84, occurring in 22% of cells.
However, cells with chromosome counts of 86 (20%) and 87

BioStandards

(18%) also occurred at high frequencies. The rate of cells with Biological
higher ploidies was 6.0%. Reference
50 years adult M‘Il—::;;f;ml
male Consensus
Caucasian Standards for

[.NCaP clone FGC was isolated in 1977 by J.S. Horoszewiez, ¢t ¢ compimily
al., from a needle aspiration biopsy of the lefl supraclavicular s
lymph node of a 50-year-old Caucasian male (blood type B+)
with confirmed diagnosis of metastatic prostate carcinoma.
[21889]

These cells are responsive to S-alpha-dihydrotestosterone
(growth modulation and acid phosphatase production). [23045]
The cells do not produce a uniform monolayer, but grow in
clusters which should be broken apart by repeated pipetting
when subcultures are prepared.

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

Growth is very slow.

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

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

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

The medium can then be removed and replaced with [resh
medium.

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

ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated RPMI-1640 Medium, Catalog No.
10-2001. To make the complete growth medium, add the
following components to the base medium: tetal bovine scrum
to a final concentration of 10%.

Atmosphere: air, 93%; carbon dioxide (CO2), 3%
Temperature: 37.0°C

070372011 1114 PM



Subculturing:

Preservation:

Doubling Time:

Related Products:

htip://wwsw.atee org/ ATCCAdvancedCatalogSear ch/ProductDetails/tabid...

Protocol:

I. Remove and discard culture medium.

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

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

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

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

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

Maintain cultures at a cell concentration between 1 X
10(4) and 2 X 10(5) cells/em?.
6, Incubate cultures at 37°C.

Subcultivation Ratio: A subcultivation ratio of 1:3 to 110 is
recommended

Medium Renewal: Twice per week

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

Storage temperature: liquid nitrogen vapor phase

about 34 hours

Recommended medium (without the additional supplements or
serum deseribed under ATCC Medium):ATCC 30-2001
recommended serum:ATCC 30-2020

derivative:ATCC CRL-10995

purificd DNA:ATCC CRL-1740D

07:03/2001 1114 PM
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21889 . Models for prostate cancer, 37New York: Liss; 1980.
22410: Gibas Z, et al. A high-resolution study of chromosome
changes in a human prostatic carcinoma cell line (LNCaP).
Cancer Genel. Cytogenet. 11:399-404, 1984, PubMed:
6584201

23045: Horoszewicz JS, et al. LNCaP model of human prostatic
carcinoma. Cancer Res. 43: 18091818, 1983. PubMed:

32283 Hu SX, et al. Development of an adenovirus vector with
tetracycline-regulatable human tumor necrosis factor alpha
gene expression. Cancer Res. 57: 3339-3343, 1997. PubMed:
9269991

33090 Boffa [.C, et al. Invasion of the CAG triplet repeats by a
complementary peptide nucleic acid inhibits transcription of the
androgen receptor and TATA-binding protein genes and
correlates with refolding of an active nucleosome containing a
unique AR gene sequence. J. Biol. Chem, 271: 13228-13233,

1996. PubMed: 8662737
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Cell Biology

ATCC™ Number:
Designations:
Depositors:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:

Organism:

Morphology:

Source:

Cellular Products:

Permits/Forms:

Applications:

Receptors:

Antigen Expression:

DNA Profile (STR):

hip://wwa atee org/ ATCCAdvanced CatalogSearch/ ProductDetails/tabid...

HTB-227™ Order his lem Price:

MCFE7
CM McGrath
I
frozen
See Propagation
adherent
Homo sapiens (human)

epithelial

piora

Organ: mammary gland; breasl

Disease: adenocarcinoma

Derived from metastatic site: pleural effusion

Cell Type: epithelial

insulin-like growth factor binding proteins (1GFBP) BP-2;
BP-4; BP-5

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

ransfection host (Nucleofection technology from Lonza
Roche FuGENE® Transfect ion Reagents)

cstrogen receptor, expressed
Blood Type O; Rht
Amelogenin: X
CSFIPO: 10
D13S317: 11
D16S539: 11,12
D3S818: 11,12
D75820: 8,9
THOI: 6

TPOX: 9,12

yWA: 14,15

$279.00

Related Links »
NCBI Entrez Search
Cell Micrograph
Make a Deposit
Frequently Asked
Questions

Material Transfer
Agreement

Technical Support
Related Cell Culture
Products

Login Required »

Product Information
Sheet

BioProducts

Cell. microbial

genomics
products for the
o life sciences

BioServices

Bio-materials

basic repository

to complex

partnership-level
e services
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Cytogenelic
Analysis:

[soenzymes:

Age:
Gender:
Ethnicity:

Comments:

Propagation:

hitp://w . atee org/ ATCC Advanced CatalogSearch/ProductDetails/tabid...

modal number = 82; range = 606 to 87.

The stemline chromosome numbers ranged from hypertriploidy
to hypotetraploidy, with the 28 component occurring at 1%.
There were 29 to 34 marker chromosomes per S metaphase; 24
to 28 markers occurred in at least 30% of cells, and generally
one large submetacentric (M1) and 3 large subtelocentric (M2,
M3, and M4) markers were recognizable in over 80% of
metaphases. No DM were detected. Chromosome 20 was
nullisomic and X was disomic.

AK-1, 1

ES-D, 1-2

GoPD, B

GLO-I, 1-2

PGMI, 1-2

PGM3, |
69 years adult
female
Caucasian

The MCF7 line retains several characteristics of differentiated

mammary epithelium including ability to process estradiol via
cytoplasmic estrogen receptors and the capability of forming
domes. The cells express the WNT7B oncogene [PubMed:
8168088].

Growth of MCFE7 cells is inhibited by tumor necrosis factor
alpha (TNF alpha).

Secretion of IGFBP's can be modulated by treatment with
anti-estrogens.

ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated Eagle's Minimum Essential
Medium, Catalog No. 30-2003. To make the complete growth
medium, add the following components to the base medium:
0.01 mg/ml bovine insulin; fetal bovine serum to a final
concentration of 10% .

Atmosphere: air, 93%; carbon dioxide (CO2), 5%
Temperature: 37.0°C

BioStandards

Biological
Reference
Material and
Consensus
Standards for
the life science
community
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Protocol: Volumes used in this protocol are for 75 sq cm
flasks; proportionally reduce or increase amount of dissociation
medium for culture vessels of other sizes.

Note: if floating cells are present, it is recommended that they
be transferred at the first two (2) subcultures as deseribed
below. It is not necessary to transfer tloating cells for
subsequent subcultures,

|. Remove culture medium to a centrifuge tube.

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

3 Add 2.0 10 3.0 ml of Trypsin-EDTA solution to flask and
observe cells under an inverted microscope until cell
layer is dispersed (usually within 5 to [5 minutes).

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

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

aspirate cells by gently pipetting.

Transfer the cell suspension to the centrifuge tube with

the medium and cells from step 1, and centrifuge at

approximately 125 xg for 5 to 10 minutes. Discard the
supernatant,

6. Resuspend the cell pellet in fresh growth medium. Add
appropriate aliquots of the cell suspension to new culture
vessels.

7. Incubate cultures at 37C.

Subculturing:

o

Subcultivation Ratio: A subcultivation ratio of 133 to [:6 is
recommended
Medinm Renewal: 2 to 3 times per week
IFreeze medium: Complete growth medium supplemented with
Preservation: 5% (v/v) DMSO
Storage temperature: liquid nitrogen vapor phase
Doubling Time: 29 hrs
Recommended medium (without the additional supplements or
serum deseribed under ATCC Medium):ATCC 30-2003
recommended serum:ATCC 30-2020
, A purified DNA:ATCC HTB-22D
Related Products: ke RNA:ATCC HTB-22R
0.25% (w/v) Trypsin - 0.33 mM EDTA in Hank' BSS (w/o
Cat+, Mgt+):ATCC 30-2101
Cell culture tested DMSO:ATCC 4-X

jof3 07/03/2011 11215 PM



dobs
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21403: Sugarman B, et al, Recombinant human tumor NECTOSES
factor-alpha: cffects on proliferation of normal aud transformed
cells in vitro, Science 230: 9:43-943, 1985, PubMed: 3933111
22871 T'akahashi K. Suzuki K. Association of insulin-like
growth-factor-1-induced DNA synthesis with phosphorylation
and nuclear exclusion of p33 in human breast cancer MCT-7
cells, Int, 1. Cancer 55: 453-458, 1993, PubMed: 8375929
23046 Brandes 1), Hermonat MW, Receptor staws and
subsequent sensitivity ol subclones of MCE-7 human breast
cancer cells surviving exposure to diethylstilbestrol. Cancer
Res. 43: 2831-2835, 1983, PubMed: 0850594

23079: Lan MS, ¢t al. Polypeptide core of a human pancreatic
ot wucin antigen. Cancer Res. 50: 2997-3001. 199¢.
PubMed: 2334903

23107 Pratt SE, Pollak MN. Lstrogen and antigstrogen
modulation of MCE7 buman breast cancer cell prolifcration is
associated with specific alterations in aceumulation of
insulin-like growth factor-binding proteins in conditioned
media. Cancer Res. 531 $193-5198, 1993, PubMed: 7693333
23113: Huguet EL, et al. Differential expression of human Wat
genes 2. 3.4, and 7B in human breast cell lines and normat and
disease states of human breast tissue. Cancer Res. 54
2615-2621, 1994. PubMed: 3168088

23217 Soule HI, et al. A human cell line from a pleural
effusion derived from a breast carcinoma. J. Nath. Cancer Inst.
512 1409-1416, 1973, PubMed: 4357757

23065: Bellet I, et al. Malignant transformation of
nontrophoblastic cells is associated with the expression of
chorionic gonadotropin beta genes nonnally transcribed in
trophoblastic cells. Cancer Res. 37: 316-523, 1997. PubMed:
9012484

17275 Littlewood-Evans Al, et al, The osteoclast-associated
protease cathepsin K is expressed in human breast carcinoma.
Cancer Res. 57: 5386-5390, 1997, PubMed: 9393764

12278: Komarova EA, ot al, Intracellular localization ol p33
LMo suppressor protein in gamma-irradiated cells is cell eycle
regulated and determined by the nucleus. Cancer Res. 37:
5217-5220, 1997. PubMed: 9393737
32285: van Dijk MA, et al. A functional assay in yeas for the
human ¢strogen receptor displays wild-type and variant
estrogen receptor messenger RNAs present in breast carcinona.
Cancer Res, 57: 3478-3483, 1997, PubMed: 9270016

12288 Landers JE, et al, Translational enhancement of mdm?
oncogene expression in human tumor cells contaiing a
stabilized wild-type p33 protein. Cancer Res. 57:3562-3508.
1997, PubMed: 9270029

12344 Umekita Y. ct al. Human prostate tumor growth in
athymic mice: inhibition by androgens and stimulation by
finasteride. Proc. Natl, Acad. Sci, USA 93: 11802-11807, 1996.
PubMed: 8876218

12467 Zamora-Leon SP, et al. Expression ol the fructose
transporter GEETTS in buman breast cancer. Proc. Natl. Acad
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Cell Biology
ATCC™ Number:
Designations:
Depositors:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:

Organism:

Morphology:

Source:

Permits/Forms:

Applications:

DNA Profile (STR):

Cytogenetic
Analysis:

[soenzymes;
Age:
Gender:

Ethnicity:

Comments:

hip://ww w.atce.org/ ATCCAdvancedCatalogSearcly ProductDetails/tabid. ..

CRL-1469™ Ordler this Rem Price:
PANC-1
M Lieber
|
frozen

See Propagation
adherent
Homo sapiens (human)

epithelial

Ovrgan: pancrecas

Tissue: duct

Disease: epithelioid carcinoma

(n addilion 1o the MTA mentioned above. other ATCC and/or
reoulatory permits may be required for the transfer of this
ATCC material. Anyone purchasing ATCC material is
ultimately responsible for obtaining the permits. P lease click
here for information regarding the specific requirements for
shipment to your location.

transfection host (Nucleofection technology from Lonza
Roche FuGENE® Transfection Reagents)

Amelogenin: X

CSFI1PO: 10,12

DI13S317: 11

D165539: 11

D3S818: 11,13

D75820: 8,10

THO!1: 7,8

TPOX: 8,11

vWA: LS

Chromosome studies indicate a modal number of 63 with 3
distinet marker chromosomes and a small ring chromosome.
This is a hypertriploid human cell line. The modal chromosome
number was 61, occurring in 32% of cells., However, cells with
63 chromosomes also occurred at a high frequency (22%). The
rate of cells with higher ploidies was 8.5%.

GorD, B

56 years

male

Caucasian

Growth is inhibited by 1 unit/ml L-asparaginase.

The cells will grow in solt agar.

$279.00

Related Links »
NCBI Entrez Search
Make a Deposit

Frequently Asked
Questions

Material Transfer

Related Cell Culture
Products

Login Required »

Product Information
Sheet

BiolProducts

Cell, microbial

and molecular

products for the
e life sciences

BioServices

Bio-materials
basic repository
to complex
partnership-level
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Propagation:

Subeulturing:

Preservation:
Doubling Time:

Related Products:

Relerences:

hup:/www.atee.org/ ATCCA vancedCatalogSearch/ProductDetails/tabid...

ATCC complete growth medium: The base medium for this

cell line is ATCC-formulated Dulbecco's Modified Eagle's BioStandards
Medium, Catalog No. 30-2002. To make the complete growth

medium, add the following components to the base medium: Biological
fetal bovine serum to a final concentration of 10%. -—
Temperature: 37.0°C Material and
Atmosphere: air, 95%; carbon dioxide (CO2), 5% Cousensus
Subeultivation Ratio: A subcultivation ratio of 1:2 to 114 is Standards for
recommended the life science
Medium Renewal: 2 to 3 times per week e community

Remove medium, and rinse with 0.25% trypsin, 0.53mM EDTA
solution. Remove the solution and add an additional | to 2 mlof
trypsin-EDTA solution. Allow the flask to sit at room
temperature (or at 37C) until the cells detach.

Add fresh culture medium, aspirate and dispense into new
culture Masks.

culture medium 93%; DMSO, 5%

52 hrs

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

22850: Lieber M, et al, Establishment of a continuous
tumor-cell line (panc-1) from a human carcinoma of the
exocrine pancreas. Int. J. Cancer 15: 741-747, 1975, PubMed:
1140870

22859: Wu MC, et al. Mechanism of sensitivity of cultured
pancreatic carcinoma Lo asparaginase. Int. J. Cancer 22:
728-733, 1978. PubMed: 363620

23079: Lan MS, et al. Polypeptide core of a human pancreatic
tumor mucin antigen. Cancer Res. 50:2997-3001, 1990.
PubMed: 2334903
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Clontech

United States/Canada
B00.E52.2368
Asia Pacilic
+1.550 919.7300
Europe
+33.0001.3
Japan
+31.10)77343 618

In the interest of conserving resources, we are no longer shipping manuals with
products. Please visit www.clontech.com '

Jmanuals to obtain an electronic vorsio&

PRODUCT: Saos-2 Tet-Off* Cell Line

CATALOG No. 63091
(Not sold separately)

LOT NUMBER
Speacified on product label

STORAGE CONDITIONS
Liquid nitrogen vapor phase

STORAGE MEDIUM
70% Tet System Approved FBS,
20% DMEM, and 10% DMSO

SHELF LIFE
1 year from date of receipt under
proper storage conditions

SHIPPING CONDITIONS
Dry ice {(~70°C)

FOR RESEARCH USE ONLY

DESCRIPTION

Saos-? Tet-Off is a human osteosarcoma-
derived cell line that expresses the
tetracycline-regulated transactivator Tet-Off
{1). Indugible expression of any gene can be
achieved by transfecting or transducing this
cell line with a vector containing your gene
ofinterest under the control of a tetracycline-
responsive promoter. Expression is induced
by the withdrawal of doxyeycline {Dox) from
the culture medium.

CELLTYPE INFORMATION &
RECOMMENDED CELL CULTURE MEDIUM
See back of page.

PACKAGE CONTENTS
o 1 ml Saos-2Tet-Off Cell Line
(2.0 x 107 cells/tube)

OTHER

o Tet-Off and Tet-On Gene Expression
Systems User Manual (PT3001-1)

» Tet Cell Lines Protocol-at-a-Glance
(PT3001-2)

QUALITY CONTROL DATA

Functional Test

Saos-? Tet-Off Cells were transiently transfected by electroporation with pTRE2-Luc. Luciferase
activity in the presence ani absence of 1 pg/ml doxycycline (Cat No. 631311) was measured
A8 hr later as described in the Tet Systems User Manual. Induction was observed to be at least
30-fold when cells were grown in medium containing Clontech's Tet System Approved FBS.

Mycoplasma ContaminationTest
This lot of cells has been tested and found to be free of mycoplasma contamination,

Moo
V4

APPROVED BY:

{PAD33392)



Saos-2 Tet-0f® Cell Line (not sold separately) Cat. No. 6309H

CELLTYPE INFORMATION
Saos-2 Tet-Off is a human osteosarcoma-derived cell line stably transfected with pTet-Off {(pUHD15-tneol.
This cell line is G418 resistant.

RECOMMENDED CELL CULTURE MEDIUM

Grow the cells in 90% Dulbecco's Modified Eagle's Medium [DMEM), 10% Tet System Approved Fetal Bovine
Serum (FBS), 4 mM Lglutamine, 100 pg/m! G418, 100 units/ml penicillin G sodium, and 100 yg/mil streptomycin
sulfate, in the presence of 5% CQO,.

ADDITIONAL NOTES
Tihe Saos-2 Tet-Off Cell Line exhibits hygromycin resistance. We therefore recommend use of puromyein
resistance vectors (e.g., pTRE2 with pFUR or pTRE2-purl} for secondary transfections in this cell line,

REFERENCE
1. Gossen, M. & Bujard, H. (1992} Proc. Natl. Acad. Sci. USA 89(12}:5547-6551.

Notice to Purchaser

Clantech products are 1o be used for research purposes only. They may not be used for any ather purposs, including, but not limited
to, use in drugs, in vitro diagnostic purposes, therapeutics, or in humans. Clontech preducts may not be transferred to third parties,
resold, madified for resale, or used to manufacture commercial products or 1o provide a service to third parties without written approval
of Clontech Laboratories, Inc.

Use of the Tetracycling controllable expression systems {the Tet Tachnology) is covered by a series of patents including LL.S. patenis #
5,464,758 and #5,314,618, which are proprietary to TET Systems Holding GmbH & Co. KG. Academic research institutions are granted
an zutomatic license with the purchase of this product to use the Tet Tachnology orly for internal, academic research purposes, which
license specifically excludes the right to sell, or otherwise transfer, the Tet Technology or its companent parts to third parties. Notwith-
standing the above, academic and not-for profit research institutions whos research using theTet Technolagy is spensored by for profit
organizations, which shall receive ownership to all data and results stemrming from the sponsored research, shall nged a commercial
license agreement from (P Merchandisers in order to use the Tet Technolagy. In aceepting this license, all users acknowledge that the
Tet Technolagy is experimental in nature. TET Systems Holding GmbH & Co. KG makes no warranties, express of implied or of any
kind, and hereby disclaims any warranties, representations, or guarantees of any kind as to the Tet Technology, patents, or products.
All others are invited to request a license from TET Systems Halding GmbH & Co. KG prior to purchasing these reagents or using them
for any purpose. Clontech is required by its licgnsing agreament to submit a report of all purchasers of the Tet-controllable expression
system to iP Merchandisers, Inc. For licanse information, please coatact:

Altn: GSF/CEO

TET Systems Holding GmbH & Co, KG

Im Neuenheimer Feld 682

659120 Heidelberg

Germany

Te! +49 6221 588 04 00

Fax +49 6221 588 04 04

eMail; info'@tetsystems.com

or uss our electrenic ficensing request form via
hitp:fiveaw.tetsysterns.com/main _inquiey.htm

Clontech, the Clontech logo and all other trademarks are the property of Clontech Laboratories, Inc., unless noted otherwise,
Clontech is a Takara Bio Company. ©2009 Clontech Laboratories, Ine.

PA993392 www.clontech.com Clontech Laboratories, Inc.



Cell Biology

ATCC® Number:
Designations:
Depositors:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:

Organism:

Morphology:

Source:

Cellular Products:

Permits/IForms:

Applications:

Receptors:

Antigen Expression:

DNA Profile (STR):

Cytogenetic
Analysis:

hitp://wwwatee.or/ ATCCAdvanced( ‘atalogSearcly ProductDetails/tabid...

HTB-96T™ Order this Nern Price:

U-2 08
Hellstrom
|
[rozen
See Propagation
adherent
Homo sapiens (human)
epithelial

Organ: bone

Disease: osteosarcoma

osteosacoma derived growth factor (ODGI)

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

transfection host (Nucleofection technology from Lonza

Roche FuGENE® Transtection Reagents)

insulin-like growth factor [ (IGF-1); insulin-like growth factor 11
(IGF 1)

Blood Type A; Rh+; HLA A2, Aw30, BI12, Bw35, B40(+/-)

Amelogenin: X

CSF1PO: 13

DI13S317: 13

D16S539: 11,12

D3S818: 11

D75820: 11,12

THO1:6,9.3

TPOX: 11,12

vWA: 14,18

Cell line U-2 OS is chromosomally highly altered, with
chromosome counts in the hypertriploid range. We did not find
the hypodiploid cell population described by J. Ponten, et al.,
Instead, most of the population has slightly higher counts than
first described. Very few normal chromosomes are present, but
a high number of stable marker chromosomes are identitied.,
Different chromosomal rearrangements involving the same
chromosomes (N1, N7, N9, and N 11 particularly), are seen.
Twenty-two markers are found including:
(9qter--->9q2 1:: 1 p36--->1pz?), Tpt, iso(17q), t(15q:7), dq-t,
del(3)(q2 1), Sq(aberrant) and others. [22509]
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Isoenzymes:

Age:
Gender:
Ethnicity:

Comments:

Propagation:

Subculturing:

Preservation:
Related Products:

bttp://wwawatee.org/ ATCC AdvancedCatalogSearch/ProductDetails/tabid...

AK-IL

l(?ll?) |B BioStandards
6P D,

GLO-I, 2 Biological
PGMI, 2 Reference
PGM3, Material and
|5 years Consensus
female Standards for

Caucasian *
J. Ponten and . Saksela derived this line (originally 2T) in © communily
1964 from a moderately differentiated sarcoma of the tibia of'a
|5 year old girl.

Viruses were not detected during co-cultivation with W-38
cells or in CT tests against SV40, RSV or adenoviruses.
Mycoplasma contamination was detected and eliminated in
1972.

ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated McCoy's Sa Medium Modified,
Catalog No. 30-2007. To make the complete growth medium,
add the following components to the base medium: fetal bovine
serum Lo a final concentration of 10%.

Temperature: 37.0°C

Subeultivation Ratio: A subcultivation ratio of 1:3 to 1:6 is
recommended

Medium Renewal: 2 to 3 times per week

Remove medium, and rinse with 0.25% trypsin, 0.03% EDTA
solution. Remove the solution and add an additional 1 to 2 mlof
trypsin-EDTA solution. Allow the flask to sit at room
temperature (or at 37C) until the cells detach.

Add fresh culture medium, aspirate and dispense into new
culture flasks.

Culture medium, 95%; DMSQ, 5%

recommended serum:ATCC 30-2020

07/03/2011 11:22PM
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hitp://ww w.mcc,0|'g/.~\'l‘(‘(‘:\dv:uwccl(_‘alalogScnrchfl’rmlucll)eiails"mbid...

22237; Heldin CH, et al. A human ostcosarcoma cell line
secretes a growth factor structurally related to a homodimer of
PDGIE A-chains. Nature 319: 511-514, 1986, PubMed: 3456080
22509: Ponten J, Saksela E. Two eslablished in vitro cell lines
from human mesenchymal tumours. [nt. J. Cancer 2: 434-447,
1967. PubMed: 6081590

23011 Raile K, et al. Human osteosarcoma (U-2 OS) cells
express both insulin-like growth factor-1 (IGF-[) receptors and
insulin-like growth factor-11/mannose-6- phosphate
(IGF-11/M6P) receptors and synthesize [GF-I1: autocrine
growth stimulation by IGF-11 via the IGF-1 receptor. J. Cell;
Physiol. 159: 531-541, 1994. PubMed: 8188767

32288: Landers JE, ct al. Translational enhancement of mdm?2
oncogene expression in human tumor cells containing a
stabilized wild-type ps3 protein, Cancer Res. 57: 3562-35068,
1997. PubMed: 9270029

32308: Moradpour D, et al. Characterization of cell lines
allowing titghtly regulated expression of heapatitis C virus core
protein. Virology 222: 51-63, 1996. PubMed: 8806487
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ATCC™ Number:
Designations:
Depositors:

Biosafety Level:

Shipped:
Medium & Serum:
Growth Properties:

Organism:

Morphology:

Source:

Cellular Products:

Permits/FForms:

Applications:

Receptors:
Age:

Comments:
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CLA173%0 Ordder this llem Price:
313-1.1
Massachusetts Institute of Technology
|
frozen

See Propagation
adherent

Mus musculus (Imouse)
fibroblast

#1010

Organ: cmbryo

Cell Type: fibroblast

triglycerides [3491]

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

transfection host (Nucleofection technology from lLonza
Roche FUGENLE® Transfection Reagents)

insulin, expressed

embryo

L1 is a continuous substrain of 3T3 (Swiss albino) developed
through clonal isolation. The cells undergo a pre-adipose to
adipose like conversion as they progress from a rapidly dividing
lo a confluent and contact inhibited state. A high serum content
in the medium enhances fat accumulation [PubMed 1D:
4426090].

Tested and found negative for celromelia virus (mousepox).
This line is also designated as ATCC CCL-92.1 ATCC CL-173
was deposited in 1974 without passage number information
from the depositor. At the time of submission, ATCC prepared
approximately 30 vials of seed stock at about 4 passages
beyond the original depositor material (passage number:
unknown +4).
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Propagation:

Subculturing:

Prescrvation:

Doubling Time:

Related Products:

hitp://wwiv.alee.org/ A TCCAdyancedCatalogSearcly ProductDetails/tabid...

ATCC complete growth medinm: The base medium for this

cell line is ATCC-formulated Dulbecco's Moditied Eagle's BioStandards
Medium, Catalog No. 30-2002, To make the complete growth

medium, add the following components to the base medium: Biological
bovine calf serum to a final concentration of 10%. Reference
Atmosphere: air, 95%; carbon dioxide (CO2), 5% Material and
Temperature: 37.0°C T E—
Growth Conditions: The serum used is important in culturing Standards for
this line. Calf serum is recommended and not fetal bovine the life science
serum. o community

Protocol: Never allow culture to become completely confluent.

l. Remove and discard culture medivm.

Briefly rinse the cell Jayer with 0.23% (w/v) Trypsin -

0.53 mM EDTA solution 1o remove all traces ol serum

that contains trypsin inhibitor.

3, Add 2.0 to 3.0 ml of Trypsin-EDTA solution to flask and
observe cells under an inverted microscope until cell
layer is dispersed (usually within 3 1o 15 minutes).

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

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

aspirate cells by gently pipetting.

Add appropriate aliquots of the cell suspension to new

culture vessels,

The recommended inoculum is 2 to 3 X 10(3) cells/sq.

cm. Subculture before cultures become 70 to 80%

confluent or when cells reach 5 to 6 X10(4) viable

cells/sq. cm.

6. Incubate cultures at 37C.

[ge)

=1

Interval: Every three days

Medium Renewal: 2 1o 3 times per week

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

Storage tempevature: liquid nitrogen vapor phase

14 hrs

Recommended medium (without the additional supplements or
serum described under ATCC Medium):ATCC 30-2002
formerly distributed as:ATCC CCL-92.1

0.25% (w/v) Trypsin - 0.53 mM EDTA in Hank’ BSS (w/o
Ca++, MgH+):ATCC 30-2101

Cell culture tested DMSO:ATCC 4-X

07/03/2011 11:32 PN
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886: Green 11 Meuth M. An established pre-adipose cell line
and its differentiation in culiwre, Cell 30 127-133, 1974

3491: Green H. Triglyeeride-accumulating clonal cell Bne, US
Patent 4,003,789 dated Jan 18 1977

32373 Goodrum DL et al. Adenovirus carly region 4
3d-kilodalton protein directs the nuclear focalization of the
early region 1B $3-kilodalton protein in primate cells. J. Virol.
70: 6323-6335, 1996, Pubivled: 8709260

32435 Scherer P13, ¢t al, Identification, sequence, and
expression of caveolin-2 defines a caveolin gene [amily. Proc.
Natl. Acad. Sci, USA 93: 131-133, 1996. PubMed: 8552390

32787 Kallen CB, Lazar MA, Antidiabetic thiazolidinediones

inhibil leptin (ob) gene expression in 3F3-1.1 adipocytes. Proc.

Natl. Acad. Sci. USA 93: 5793-5796, 1996. PubMed: 8650171

Return to Top

D7032001 11:32 PN



Cell Biology

ATCC® Number:
Designations:

Biosafety Level:

Shipped:
Medium & Serum:
Growth Properties:

Organism:

Morphology:

&

Source:

Permits/Forms:
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Propagation:
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CRL-1772™ Order this lem Price:

C2C12

I

frozen

See Propagation
adherent

Mus museulus (mouse)

myoblast

1010

Tissue: muscle

Strain: C3H

Cell Type: myoblast;

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

transfection host (Nucleofection technology from Lonza
Roche FuGENE® Transfection Reagents)

This is a subclone (produced by H. Blau, ¢t al) of the mouse
myoblast cell line established by D. YalTe and O. Saxel.
[22903]

The C2C12 cell line differentiates rapidly, forming contractile

myotubes and producing characteristic muscle proteins. [22953]

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

Tested and found negative for ectromelia virus (Imousepox).
ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated Dulbecco’s Moditied Eagle's
Medium, Catalog No. 30-2002. To make the complete growlh
medium, add the Tollowing components to the base medium:
fetal bovine serum to a final concentration of 10%.
Tempervature: 37.0°C
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Subculturing:

Preservation:

Related Products:
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Protocol: IMPORTANT - DO NOT ALLOW CULTURESTO
BECOMI: CONFLUENT.

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

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

1. Remove and discard culture medium.

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

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

Note: To avoid clumping do not agitate the cells by
hitting or shaking the flask while waiting for the cells to

l"\J

()

detach. Cells that are difficult to detach may be placed al

37°C to facilitate dispersal.

4. Add 6.0 10 8.0 ml of complete growth medium and
aspirate cells by gently pipetting.

5. Add appropriate aliquots of the cell suspension o new
culture vessels.
Inoculate at a cell concentration between 1.5 X 10 exp3
and 1.0 X 10 exp6 viable cells/75 cm2.

6. Incubate cultures al 37°C.

Medium Renewal: Every two Lo three days

[reeze medium: Complete growth medium supplemented with

5% (v/v) DMSO

Storage temperature: liquid nitrogen vapor phase
Recommended medium (without the additional supplements or
serum described under ATCC Medium):ATCC 30-2002
recommended serum:ATCC 30-2020

BioStandards

Biological
Reference
Material an

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

92953: Blau 1M, et al. Plasticity of the differentiated state.
Science 230: 758-766, 1985, Pubived: 2414846

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

28236 Chow Y11, et al, Improvement of hepatitis B yirus DNA
yaccines by plasmids coexpressing hepatitis B surface antigen
and interleukin-2. J, Virol. 71: 169-178, 1997. PubMed:
8985336

12828 Kessler PD, et al. Gene delivery to skeletal muscle
results in sustanined expression and systemic delivery of a
therapeutic protein. Proc. Natl. Acad. Sci. USA 93:
14082-14087, 1996, PubMed: 8943064

33069: Hsu DK, et al. Identification of a murine TEF-1-related
gene expressed after mitogenic stimulation of quiescent
fibroblasts and during myogenic differentiation. J. Biol. Chem.
271+ 13786-13795, 1996, PubMed: 8662936
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ATCC® Number:
Designations:
Depositors:

Biosafety Level:

Shipped:
Medium & Serum:
Growth Propertics:

Organism:

Morphology:

Source:

Cellular Products:

Permits/Forms:

Applications:

Age:

Comments:

Propagation:

CRL-1720"
19
S Strickland
]
frozen

See Propagation

adherent

Mus musculus {(mousc)

epithelial

Organ: teslis

Order this llem Price:
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Strain: 129

Disease: embryonal carcinoma; testicular teratoma
plasminogen activator; laminin; type 1V collagen

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

transfection host (Roche FUGENE® Transfection Reagents)

embryo

19 cells can be stimulated to differentiate into parietal
endoderm in the presence of retinoic acid and dibutyryl cyclic
AMP (cAMP).

Differentiating cells synthesize plasminogen activator, laminin
and type [V collagen.

cAMP is active only on cells that have been trcated with
retinoic acid.

The cells maintain three copies of the beta | integrin gene.
Tested and found negative for ectromelia virus (Imousepox).
ATCC complete growth medium: The basc medium for this
cell line is ATCC-formulated Dulbecco's Modified Eagle's
Medium, Catalog No. 30-2002. To make the complete growth
medium, add the following components to the base medium:
fetal bovine serum to a final concentration of 10%.
Temperature: 37.0°C
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Subculturing:

Related Products:

References:
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Protocol: NOTE: culture vessels must be coated with 0.1%
gelatin prior to use. To do so, cover the surface of the vessel
with 0.1% gelatin (Difco) in sterile distilled water for 2 hours at
4C, then wash three times with sterile distilled water. Treated
flasks and dishes can be stored at room temperature.

I. Remove and discard culture medium,

2. Briefly rinse the cell layer with 0.25% (w/v) Trypsin-

0.53 mM EDTA solution to remove all traces of serum

that contains trypsin inhibitor.

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

observe cells under an inverted microscope until cell

layer is dispersed (usually within 5 to 15 minutes).

Note: To avoid clumping do not agitate the cells by

hitting or shaking the Dask while waiting for the cells to

detach. Cells that are difficult to detach may be placed at

37°C to facilitate dispersal.

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

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

6. Incubate cultures at 37°C,

L8

Subcultivation Ratio: A subcultivation ratio of
1:10 is recommended
Medimm Renewal: Every 2 (o 3 days

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

1160: Strickland S, et al. Hormonal induction of differentiation
in teratocarcinoma stem cells: generation of parietal endoderm
by retinoic acid and dibutyryl cAMP, Cell 21: 347-355, 1980,
PubMed: 6250719

1161 Strickland S, Mahdayi V. The induction of differentiation
in teratocarcinoma stem cells by retinoic acid. Cell 15: 393-403,
23426: Stephens LE, et al. Targeted deletion of beta | integrins
in 1'9 embryonal carcinoma cells affects morphological
differentiation but not tissue-specific gene expression. J. Cell
Biol. 123: 1607-1620, 1993, PubMed: 7504677

26151 Bersting EG, et al. Alkaline phosphatase activity in
mouse teratoma, Proc. Natl, Acad. Sci. USA 70: 3899-3903,
1973, PubMed: 4521215

32547; Jang Sl, et al. Activator protein | activity is involved in
the regulation of the cell lype-specific expression from the
proximal promoter of the human pro filaggrin gene. J. Biol.
Chem, 271: 24103-24 114, 1996. PubMed: 8798049
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ATCC® Number:
Designations:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:
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Propagation:
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CRL-1658™1

NIH/3T3
[

frozen

Orderthis lem Price:

See Propagation
adherent
Mus nuisculus (Imouse)

fibroblast

1010

Organ: cmbryo

Strain: NIH/Swiss

Cell Type: fibroblast fibroblast;

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

transfection host (Nucleofection technology from Lonza
Roche FUGENE® Transfection Reagents)

Murine leukemia virus

embryo

The NIH/3T3 is highly sensitive to sarcoma virus focus
formation and leukemia virus propagation and has proven to be
very uscful in DNA transfection studies [PubMed 1D: 222457].
Tested and found negative for ectromelia virus (mousepox).
ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated Dulbecco's Moditied Eagle's
Medium, Catalog No. 30-2002. To make the complete growth
medium, add the following components to the base medium:
bovine calf serum to a final concentration of 10%.
Atmosphere: air, 95%; carbon dioxide (CO2), 5%
Temperature: 37.0°C

Growth Conditions: The serum used is important in culturing
this line. Calf serum is recommended and not fetal bovine
serum. The call serum initially employed and found to be
satisfactory was from the Colorado Serum Co. Denver.
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ATCC® Number:
Designations:
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Biosalety Level:

Shipped:

Medium & Serum:
Growth Properties:

Organism:

Morphology:

Source:

Cellular Products:

Permits/Forms:

Isolation:

Cytogenetic
Analysis:

Age:

Comments:

Propagation:

1 of 3
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CCL-92™ Order this em Price:

b

313-Swiss albino

H Green

|

frozen

See Propagation
adherent

Mus musculus {(mouse)
fibroblast

haro,

Ovgan: embryo

Cell Type: fibroblast

Lysophosphatidylcholine (lyso-PC) induces AP-1 activity
and c-jun N-terminal kinase activity (JNK1) by a protein
kinase C-independent pathway [26623]

regulatory permits may be required for the transfer of this
ATCC material. Anyone purchasing ATCC material is
ultimately responsible for obtaining the permits. Please click
here for information regarding the specific requirements for
shipment 1o your location.

[solation date: 1962

This is a hypertriploid mouse cell line. The modal chromosome
number was 68 occurring in 30% of cells. The rate of cells with
higher ploidies was 2.4%.

embryo

The 313 cell line was established by G. Todaro and H. Green in
1962 from disaggregated Swiss mouse embryos. [5732]

The cells are contact inhibited.

A confluent monolayer yields 40000 cells/sq cm.

Tested and found negative for ectromelia virus (mousepox).
The cells should be grown in plastic flasks, they do not grow
well on some types of glass surfaces.

A saturation density of approximately 50000 cells per sq cm
can be reached.

ATCC complete growth medinm: The base medium for this
cell ling is ATCC-formulated Dulbecco's Modified Eagle's
Medium, Catalog No, 30-2002. To make the complete growth
medium, add the following components to the base medium:
bovine calf serum to a final concentration of 10%.
Temperature: 37.0°C
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PubMed: 8816730
32500: Campbell M, et al. The simian foamy virustype |
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ATCC® Number:
Designations:
Depositors:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:

Organisni:

Morphology:

Source:

Cellular Products:

Permits/lForms:

Applications:

Comments:

Propagation:
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CRL-1651T Oreler this Nem Price:
COS-7

Y Gluzman

2 [Cells Contain SV-40 viral DNA sequences

frozen

See Propagation

adherent
Cercopithecus aethiops
fibroblast

Rlaliy

Organ: kidney

Cell Type: SV40 transformed

T antigen

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

transfection host (Nugleofeetion technology from Lonza
Roche FUuGENE® Transfection Reagents)

This is an Alrican green monkey kidney fibroblast-like cell line
suitable for transfection by vectors requiring expression of
SV40 T antigen. This line contains T antigen, retains complete
permissiveness for lytic growth of SV40, supports the
replication of'ts A209 virus at 40C, and supports the replication
of pure populations of SV40 mutants with deletions in the early
region. The line was derived from the CV-1 cell line (ATCC ®
CCL-707) by transformation with an origin defective mutant of
SV40 which codes for wild type T antigen.

ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated Dulbecco’s Modified Eagle's
Medium, Catalog No. 30-2002. To make the complete growth
medium, add the following components (o the base medium:
fetal bovine serum to a final concentration of 10%.
Atmosphere: air, 93%; carbon dioxide (CO2), 5%
Temperature: 37.0°C
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Questions

Material Transfer
Agreement

Technical Support
Related Cell Culture
Products

Login Required »

Product Information
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e [ife sciences
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http://vv ww.nlcc,nrg/.‘\'I'(‘(':\llvancetl(.‘malogScarch’roductDctaiIs"lztbicl...

Protocol:
; . BioStandards
|. Remove and discard culture medium.

2. Briefly rinse the cell layer with 0.25% (w/v) Trypsin- T
2 y rinse 1 el Ifl)u ith 0.25% (w/v) I"i)‘p in Biological
0.53 mM EDTA solution to remove all traces of serum Rafbrence
that contains trypsin inhibitor. N
’ hat conte in ryps I“Il'\hlbiF(,I - . Material and
3. Add 2.0 (0 3.0 ml of Trypsin-EDTA solution to flask and  ——
observe cells under an inverted microscope until cell rpmerip iy W
layer is di | lly swithin $ to 15 minut Standards for
ayer is dispersed (usually with ites). S
ayeris per ( ually ithin ).o minutes) the life science
Note: To avoid clumping do not agitate the cells by o community
hitting or shaking the flask while waiting for the cells to B -
Subculturing: detach. Cells that are difficult to detach may be placed at

37°C to ftacilitate dispersal.

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

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

6. Incubate cultures at 37°C.

Subeultivation Ratio: A subcultivation ratio of 1:4
to 1:8 is recommended
Medium Renewal: 2 to 3 times per week

Freeze medinm: Complete growth medium supplemented with
Preservation: 5% (v/v) DMSO
Storage temperature: liquid nitrogen vapor phase
Recommended medium (without the additional supplements or
serum deseribed under ATCC Medium):ATCC 30-2002
recommended serum:ATCC 30-2020
Related Products:  parental cell line:ATCC CCL-70
0.25% (w/v) Trypsin - 0.53 mM EDTA in Hank' BSS (w/o
Cat+, Mgt+):ATCC 30-2101
Cell culture tested DMSO:ATCC 4-X

Y F < 07032000 1111 PM



Relerences:

hllp:fi\\’\\'\v.ﬂtcc.org".'\'l’('('r\(lvm'.ccd( atalogSearch/ProductDetai Is/1abid...

1822 Gluzman Y. SV40-transformed simian cells support the
replication of early SY40 mutants. Cell 23: 175-182, 1981.
PubMed: 6260373

32447: Fernandez LM, Puett D, Lys383 in the third
extracellular loop of the lutropin/choriogonadotropin receptor is
critical for signaling. J, Biol. Chem. 271: 925-930, 1996.
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32450 Maestrini E, et al. A family of transmembrane proteins
with homology to the MET-hepatocyte growth factor receptor.
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-------- Original Message --------
Subjeet:[Fwd: Fwd: updated Biological Agent Registry Form (Litchtield)]
Date:Mon, 21 Mar 2011 16:25:25 -0400
From:Laszlo Gyenis <lgyenis@uwo.ca>
To:Jennifer Stanley <jstanle2(@uwo.ca>
CC:David Litehticld <litehfi@duwo.ca>

Hi Jennifer,

| am sending you the plasmid maps of pBIl, pRc/CMV, pTRE, pEGFP and pcDNA3.1 vectors.

We are nol using oncogenes

Thank you, Laszlo
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Page | of 2

Find this plasmid at: www.addgene.org
Enter "25536" in the search box

Plasmid 256536: NME3

ot2ing or tags
larminal

Vector backbone

High or low copy

D 37C

Grow in standard & coll

Sequance

i

NME3

PDB: 1256
Nucleoside-diphosphate Kinase 3
c371H6.2, DR-nm23, KIAA0S16
507

NME3, NDPKC, NDPK-C, NM23H3, DR-nm23, NM23-
H3, KIAADS16, 37 1HE.2

H. sapiens (human)

His

N terminal on insert
pET28a-LIC

(Search Vector Database)

SGC

Bacterial expression

7328

T7 (List of Sequencing Primers)
T7-term

Kanamycin

High Copy

Yes

Visit www.addgene.org/25536
DH5a

Cheryl Arrowsmith

Comments: PDB: 1238 httpi.'Iwww.lhesqconIineorqlSGC—WebPaqesIStructureDescriplioni1ZSG.php

Please acknowledge the principal investigator if you use this plasmid in a publication.

Also, please include the text "Addgene plasmid 25536" in your Materials and Methods section. This

information allows Addgene to create a link from the plasmid page to your publication.

Please check ww.a<idger1e.0(gf25536 for updated plasmid information and related links
Page 1 of 2 - Date: 03/08/2011

Information on this datasheel is provided pursuant to Addgene's Terms of Use al www.addgene.org.

Lt Avww.addeene.org/pgvec 2pl=truedeidentilier=25 536&cmd=lindpl 3/8/201 1



e Hareewy addeene.org/pevec | '.’piﬂruc&i(lcmiI]cr—"—

Page 2 of 2

' N N
‘( ; 4{ 1 i "J Find this plasmid al www.addgene.org
C AN NA Enter "25536" in the search box

e 2
231G b

(Tags rot draen Lo seala)
(Insert nol drésn o scals?

Please check www.addgene.orgi25536 for updated plasmid information and related links

Page 2 of 2 - Date: 03/08/201 1

Informalion on this datasheet is provided pursuant to Addgene’s Terms of Use at www.addgene.org.

25536&cmd=findpl 3/8/2011



http://wiww.addgene.org/pavec] Ip=true&identi fier=23536&cnul=lindpl

| !
»{‘ } o ' i * Find this plasmid at: www.addgene.org
j €. | %o Enter "26536" in the search box

Plasmid 25536: NME3

NME3

PDB: 1ZS6

Nucleoside-diphosphate Kinase 3

¢371H6.2, DR-nm23, KIAADS16

507

NME3, NDPKC, NDPK-C, NM23H3, DR-nm23,
NM23-H3, KIAAD516, c371HE.2

H. sapiens (hurnan)
His
N lerminal on insert

pET28a-LIC
(Search Vector Database)

SGC

Baclerial expressian

7328

T7 (List of Sequencing Primers)
T7-term

Kanamycin

High Copy

Yes

Visit www.addgene.orgi25536
DH5a

Cheryl Arrowsmith

PDB: 1256 hllp.ﬂwmv.thesgggqlineAorqlSGC~WebPaqeslStruclure Description/1Z2S6.php

Please acknowledge the principal investigator if you use this plasmid in a publication.

Also, please include Lhe text "Addgene plasmid 25536" in your Materials and Methods seclion. This
information allows Addgene to create a link from the plasmid page to your publication

Please check www.addgene. org/25536 for updated plasmid information and related links
Page 1 of 2 - Date: 03/21/2011

Information on this datasheet is provided pursuant to Addgene’s Terms of Use al www. addgene.crg.

217032001 2:04 PM

1 of?
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hitp://www .addgene.org’pgvec7p F=rue&identitier=

=255 36&cemd=lindpl

‘ 1
| l e n Find this plasmid at. www.addgene org
} M. Enter "25536" in the search box

M 4
J83Y Lp
Claps ot deown Lo scala)
(lpsert not drdasn Lo scale)

Please check www addgene.org/25636 for updated plasmid information and related links.
Page 2 of 2 - Date: 03/21/2011

Information on this datasheet is provided pursuant o Addgene's Terms of Use at www.addgene org.

200372011 2:04 PA
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Patent Depository

ATCC® Number:
Designation /
Deseription:
U.S. Patent

Number:
Biosafety Level:
Shipped:

Permits/IForms:

hup::’fwww.atcc.org/f\']'(ﬁ‘(‘f\(lvanccd CatalogSearch/ProductDetails/tabid. .

PTA-4822™ Orcler this ltem Price:

Plasmid, 819PHS9 in E.coli XL1-Blue

7,432.091

|

frozen

In addition to the MTA mentioned above, other ATCC

and/or reeulalory permits may be required for the transler of

this ATCC material. Anyone purchasing ATCC material is
ultimately responsible for obtaining the permits. Please click
here for information regarding the specific requirciments for
shipment to your location.

This material is cited in a U.S. and/or other Patent or Patent Application, and may
not be used to infringe on the patent claims. ATCC is required to inform the
Patent Depositor of the party to which the material was furnished.

Related Linlks »
NCBI Entrez Scarch
Make a Deposit
Frequently Asked

Material Transfer

Technical Support

BioProducts

Cell, microbial and

molecular genomics
products for the life

BioServices

management; basic
repository to complex

partnership-level

BioStandards

e e et

Biological Reference

Material and
Consensus Standards

for the life science
o community

Return to Top
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MSDS and Description

There is no MSDS that | am aware of for the requested products, but the product sheets and
plasmid maps are provided. The pET23b-Casp6-His, pPCONA3-CrmA, pCDNA3-Xiap-myc and
pCDNA3-Bcl2 DNA plasmids are shipped as bacterial stabs in the E. coli strain DH5c or XL-1 Blue
(both of which are approved microorganisms on our permit). These E. coli will be grown and
the plasmid DNA isolated. pCDNA3-CrmA, pCDNA3-Xiap-myc and pCDNA3-Bcl2 DNA will be
used for transfection of approved mammalian cell lines. Cell lysates will be analyzed using
various biochemical methods. pET23b-Casp6-His DNA will be used to transform BL-21 E. coli
cells (an approved microorganism on our permit). These cells will generate Casp6 protein
which will be purified and used in biochemical assays.
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http://www addgene.org/pgvec! Ipf=true&identifier=11833&cm...

Find this plasmid at: www.addgene.org
Enter "11833" in the search box

Plasmid 11833: pcDNA3-Xiap-Myc

Genefinsert name:
Insert size (bp):
Genelinsert aliases:
Species of gene(s):
Fusion proteins or tags:
Terminal:

Vector backbone:

Type of vector:

Backbone size (bp):

Cloning site 5"

Site destroyed during cloning:
Cloning site 3"

Site destroyed during cloning:
5' Sequencing primer:
Bacteria resistance:

High or low copy:

Grow in standard E. coli @ 37C:
Selectable markers:
Seqguence:

Plasmid Provided In:
Principal Investigator:

XIAP
1600

XIAP, API3, ILP1, MIHA, XLP2, BIRC4

H. sapiens (human)
Myc

N terminal on insert
pcDNA3.1

(Search Vector Database)
Mammalian expression

5428

Don't Know
Unknown
Don't Know
Unknown

T7 (List of Sequencing Primers)

Ampicillin

High Copy

Yes

Neomycin

Visit www.addgene.org/11833
DH5a

Guy Salvesen

Please acknowledge the principal investigator if you use this plasmid in a publication.

Also, please include the text "Addgene plasmid 11833" in your Materials and Methods section. This
information allows Addgene to create a link from the plasmid page to your publication.

Please check www.addgene.org/11833 for updated plasmid information and related links.

Page 1 of 2 - Date: 05/30/2011

Information on this datasheet is provided pursuant to Addgene's Terms of Use at www.addgene.org.

11-05-30 2:30 PM



htp://www.addgene.org/pgvecl Ipf=true&identifier=11833&cm...

{. a d Find this plasmid at: www.addgene.org
Enter "11833" in the search box

pcONA3 Xlap Hyc

028 bp
(Tags not drawn to scale)

Please check www.addgene.org/11833 for updated plasmid information and related links.
Page 2 of 2 - Date: 05/30/2011

Information on this datasheet is provided pursuant to Addgene's Terms of Use at www.addgene.org.

20f2 11-05-30 2:30 PM
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http://www.addgene.org/pgvec] Ipf=truc&identifier=8768&cmd...

Find this plasmid at: www.addgene.org

Enter "8768" in the search box

r

Plasmid 8768: 3336 pcDNA3 Bcl-2

Genefinsert name:  Bcl-2
Insert size (bp): 720
GenBank/Entrez ID of insert:  NM_000633
Genefinsert aliases: BCL2, Bcl-2
Species of gene(s): H. sapiens (human)
Vector backbone:  pcDNA3
(Search Vector Database)
Backbone manufacturer:  Invitrogen
Type of vector:  Mammalian expression
Backbone size (bp): 5400
Cloning site 5 EcoRI
Site destroyed during cloning:  Yes
Cloning site 3  EcoRl
Site destroyed during cloning:  Yes
5' Sequencing primer:  CMV-F (Li cin imers)
3' Sequencing primer:  BGH-rev
Bacteria resistance:  Ampicillin
High or low copy:  High Copy

Grow in standard E. coli @ 37C:  Yes

Selectable markers: Neomycin
Sequence: Visit www.addgene.org/8768
Author's Map:  Visit www.addgene.org/8768
Plasmid Provided In:  XL1 Blue

Principal Investigator: ~ Stanley Korsmeyer

Comments: ORF contains Sacl, Pstl, and BamHI sites sense from T7 direction.

Article: BCL-2 is phosphorylated and inactivated by an ASK1/Jun N-terminal protein kinase pathway,
normally activated at G(2)/M. Yamamoto K et al. (Mol Cell Biol 1999 Dec;19(12):8469-78. Pubmed)

Please acknowledge the principal investigator and cite this article if you use this plasmid in a publication.

Also, please include the text "Addgene plasmid 8768" in your Materials and Methods section. This
information allows Addgene to create a link from the plasmid page to your publication.

Please check www.addgene.org/8768 for updated plasmid information and related links.
Page 1 of 2 - Date: 05/30/2011

Information on this datasheet is provided pursuant to Addgene's Terms of Use at www.addgene.org.

| of 2 11-05-30 10:51 AM



http://wwiw.addgene.org/pgvecl Ipf=true&identifier=8768&cmd...

{ 7 Find this plasmid at: www.addgene.org
Enter "8768" in the search box

3336 pchNN3 Bel 2

G120 bp
(Tags not drawn to scale)

Please check www.addgene.org/8768 for updated plasmid information and related links.
Page 2 of 2 - Date: 05/30/2011

Information on this datasheet is provided pursuant to Addgene's Terms of Use at www.addgene.org.

20f2 11-05-30 10:51 AM
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http://www.addgene.org/pgvec ?pf=true&identifier= 11832&cm...

Find this plasmid at: www.addgene.org

Enter "11832" in the search box

Plasmid 11832: pcDNA3-CrmA

Genelinsert name:
Insert size (bp):
Genelinsert aliases:
Species of gene(s):

CrmA

1050

CrmA, CPXV207
Cowpox virus

Vector backbone: pcDNA3
(Search Vector Database)
Backbone manufacturer: Invitrogen
Type of vector:  Mammalian expression
Backbone size (bp): 5446
Cloning site 5';  Hindlll
Site destroyed during cloning:  Unknown
Cloning site 3= Xhol
Site destroyed during cloning:  Unknown

5' Sequencing primer:
Bacteria resistance:

T7 (List of Sequencing Primers)
Ampicillin

High or low copy:  High Copy
Grow in standard E. coli @ 37C:  Yes
Selectable markers:  Neomycin

Sequence:
Plasmid Provided In:
Principal Investigator:

Visit www.addgene.org/11832
DH5a
Guy Salvesen

Article: FLICE induced apoptosis in a cell-free system. Cleavage of caspase zymogens. Muzio M et al. (J
Biol Chem. 1997 Jan 31, 272(5):2952-6. Pubmed)

Please acknowledge the principal investigator and cite this article if you use this plasmid in a publication.

Also, please include the text "Addgene plasmid 11832" in your Materials and Methods section. This
information allows Addgene to create a link from the plasmid page to your publication.

Please check www.addgene.org/11832 for updated plasmid information and related links.
Page 1 of 2 - Date: 05/30/2011

Information on this datasheet is provided pursuant to Addgene's Terms of Use at www.addgene.org.

| of 2 11-05-30 10:20 AM
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‘Oaddgene

hitp://www.addgene.org/pgvec ?pf=true&identifier=1 1832&cm...

0
G496 bp

pcONA3- Crmh
GA9G bp
(Tags not drawn to scale)

Please check www.addgene.org/11832 for updated plasmid information and related links.

Page 2 of 2 - Date: 05/30/2011

Information on this datasheet is provided pursuant to Addgene's Terms of Use at www.addgene.org.

Find this plasmid at: www.addgene.org
Enter "11832" in the search box

11-05-30 10:20 AM
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http://wwyw.addgene.org/pgvecl Ipf=true&identifier=11823&cm...

Find this plasmid at: www.addgene.org
Enter "11823" in the search box

Plasmid 11823: pET23b-Casp6-His

Genelinsert name:
Insert size (bp):
Genelinsert aliases:
Species of gene(s):
Fusion proteins or tags:
Terminal:

Vector backbone:

Type of vector:

Backbone size (bp):

Cloning site 5"

Site destroyed during cloning:
Cloning site 3"

Site destroyed during cloning:
5' Sequencing primer:
Bacteria resistance:

High or low copy:

Grow in standard E. coli @ 37C:
Sequence:

Plasmid Provided In:
Principal Investigator:

Caspase 6

988

CASP8, MCH2

H. sapiens (human)
6xHis

C terminal on insert

pET-23 b
(Search Vector Database)

Bacterial expression

3666

Xhol

Unknown

Ndel

Unknown

T7 terminal primer (List of S

Ampicillin

High Copy

Yes

Visit www.addgene.org/11823
DHb5a

Guy Salvesen

Article: Target protease specificity of the viral serpin CrmA. Analysis of five caspases. Zhou Q et al. (J Biol

ncing Primers)

Chem. 1997 Mar 21, 272(12):7797-800. Pubmed)

Please acknowledge the principal investigator and cite this article if you use this plasmid in a publication.

Also, please include the text "Addgene plasmid 11823" in your Materials and Methods section. This
information allows Addgene to create a link from the plasmid page to your publication.

Please check www.addgene.org/11823 for updated plasmid information and related links.

Page 1 of 2 - Date: 05/30/2011

Information on this datasheet is provided pursuant to Addgene's Terms of Use at www.addgene.org.

11-05-30 10:18 AM



http:/Awww.addgene org/pgvecl Ipf=true&identifier=11823&cm...

Find this plasmid at: www.addgene.org
%, Enter "11823" in the search box

0
0654 bp

beHls

pE 123h Casp6-Hls
4651 bp
(Tags not drawn to scale)

Please check www.addgene.org/11823 for updated plasmid information and related links.
Page 2 of 2 - Date: 05/30/2011

Information on this datasheet is provided pursuant to Addgene's Terms of Use at www.addgene.org.

20of 2 11-05-30 10:18 AM



S IG MA“A Imu D Rl C H sigma-aldrich.com
Material Safety Data Sheet

Version 4.3
Revision Date 01/18/2011
Print Date 02/25/2011

1. PRODUCT AND COMPANY IDENTIFICATION

Product name . Okadaic acid, from Prorocentrum concavum

Product Number © 09381

Brand . Sigma

Product Use © For laboratory research purposes.

Supplier : Sigma-Aldrich Canada, Ltd Manufacturer :  Sigma-Aldrich Corporation
2149 Winston Park Drive 3050 Spruce St.
OAKVILLE ON L6H 6J8 St. Louis, Missouri 63103
CANADA USA

Telephone - +19058299500

Fax © +19058299292

Emergency Phone # (For . 1-800-424-9300

both supplier and

manufacturer)

Preparation Information . Sigma-Aldrich Corporation

Product Safety - Americas Region
1-800-521-8956

2. HAZARDS IDENTIFICATION
Emergency Overview

Target Organs
Smooth muscle.
WHMIS Classification
D1A Very Toxic Material Causing Immediate and Highly Toxic
D2B Serious Toxic Effects Moderate skin irritant

GHS Classification

Acute toxicity, Oral (Category 3)
Acute toxicity, Inhalation (Category 3)
Acute toxicily, Dermal (Category 3)
Skin irritation (Category 2)

GHS Label elements, including precautionary statements

Pictogram

Signal word Danger
Hazard statement(s)

H301 + H311 Toxic if swallowed or in contact with skin
H315 Causes skin irritation.
H331 Toxic if inhaled.
Precaulionary statement(s)
261 Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.
P280 Wear protective gloves/ protective clothing.
P301 + P310 IF SWALLOWED: Immediately call a POISON CENTER or doctor/ physician.

P311 Call a POISON CENTER or doctor/ physician.

HMIS Classification
Health hazard: 2
Sigma - 09381

Page 1 of 6



Flammability: 0
Physical hazards: 0

Potential Health Effects
Inhalation Toxic if inhaled. Causes respiratory tract irritation.
Skin Toxic if absorbed through skin. Causes skin irritation.
Eyes Causes eye irritation.
Ingestion Toxic if swallowed.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Synonyms : OA

Formula . CaaHg3013 C44Hp3013

Molecular Weight : 805.00 gimol
CAS-No. | EC-No. | Index-No. [ Concentration
Qkadaic acid

78111-17-8 [- [ - - ]

4. FIRST AID MEASURES

General advice
Consult a physician. Show this safety dala 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 2 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. Consuit a physiclan.

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
Waar self contained breathing apparatus for fice fighting if necessary.

Hazardous combustion products
Hazardous decomposition products formed under fire conditians. - Carbon oxides

Explosion data - sensltivity to mechanical impact
no data available

Explosion data - sensitivity to static discharge
no data avallable

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Wear respiratory protection. Avoid dust tormation. Avoid breathing vapors, mist or gas. Ensure adequate ventilation.

Evacuate personnel to safe areas. Avoid breathing dust.

Environmenta! precautions
Prevent further leakage or spillage If safe to do so. Do not let product enter drains.

Sigma - 08381 Page 2 of 6



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
disposai.

7. HANDLING AND STORAGE

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

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

Recommended storage temperature: -20 °C

Keep in a dry place.

3. EXPOSURE CONTROLS/PERSONAL PROTECTION

Contains no substances with occupational 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 (EV).

Hand protection

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

Eye protection
Face shield and safety glasses Use equipment for eye protection tested and approved under appropriate
government standards such as NIOSH (US) or EN 166(EV).

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
Avoid contact with skin, eyes and clothing. Wash hands before breaks and immediately after handling the product.

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

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form powder
Cotour white

Safety data
pH no data available
Melting/freezing no data available
point
Boiling point no data available
Flash point no data available

Ignition temperature  no data available
Autoignition no data available

Sigma - 09381 Page 3 of 6



tamperature
Lower explosion limit  no data avallable

Upper explosion limit  no data available

\apour pressure no data available
Density no data available
Water solubility no data available

Partition coefficient: no data available
n-cctancl/water

Relative vapour no data available
density

Odour no data available
Odour Thrashold no data available
Evaporation rate no data avaitable

10. STABILITY AND REACTIVITY

Chemical stability
Stable under recommended storage 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

Other decomposition products - no data available

11. TOXICOLOGICAL INFORMATION
Acute toxicity

Oral LD50
TDLo Oral - mouse - 0.15 mgfkg

Inhalation LC50

Dermal LD80

Other information on acute toxicity
no data available

Skin corrosion/irritation
no data available

Serious eye damagefeye irritation
no data available

Respiratory or skin sensitization
no data available

Germ cell mutagenicity

Genotoxicity in vitro - Human - lymphocyte
Sister chromatid exchange

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

Carcinogenicity
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Carcinogenicity - mousg - Skin
Tumorigenic:Equivocal tumorigenic agent by RTECS criteria. Skin and Appendages: Other: Tumors.

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as prabable,
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)
no data available

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

Aspiration hazard
no data availahle

Potential health effects

Inhalation Toxic if inhaled. Causes respiratory tract irritation.
Ingestion Toxic if swallowed.

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

Signs and Symptoms of Exposure
Tumor promoter., Gastrointestinal disturbance

Synergistic effects
no data available

Additicnal Information
RTECS: AA8227800

12. ECOLOGICAL INFORMATION
Toxicity
no data available

Persistence and degradability
no data available

Bioaccumutative 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
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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 burnin a

chemical incinerator equipped with an afterburner and scrubber.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION

DOT (US)

UN-Number: 3462 Class: 6.1 Packing group: |

Proper shipping name: Toxins, extracted from living sources, solid, n.o.s. (Okadaic acid)
Marine pollutant: Mo

Poison Inhalation Hazard: No

(MDG
UN-Mumber: 3462 Class: 6.1 Packing group: | EMS-No: F-A, S-A
Proper shipping name: TOXINS, EXTRACTED FROM LIVING SOURCES, SOLID, N.O.S. {Okadaic acid)

Marine pollutant: No

IATA
UN-Number: 3462 Class: 6.1 Packing group: |
Proper shipping name: Toxins, extracted from living sources, solid, n.o.s. (Okadalc acid)

15. REGULATORY INFORMATION
DSL Status

This product contains the following components that are not on the Canadian DSL nor NDSL lists.
CAS-No.
Okadaic acid 78111-17-8
WHMIS Classliflcation
D1A Very Toxic Material Causing Immediate and Highly Toxic
D28 Serious Toxic Effects Moderate skin irsitant

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

The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a
guide. The information in this document is based on the present state of our knowledge and is applicable to the
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the

above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.
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TOXIN USE RISK ASSESSMENT

Name of Toxin: Okadaic Acid

Proposed Use Dose: 5 ug

Proposed Storage Dose: 100 pg

L.D 5 (species): 160 ug

Calculation:

150 py/kg X 50 kg/person
Dose per person based on LD 5oin pg = 7500
LDso per person with safety factor of 10 based on LDso in pg = 750

Comments/Recommendations:




