The University of Western Ontario
BIOLOGICAL AGENTS REGISTRY FORM
Approved Biohazards Subcommittee: October 14, 2011
Biosafety Website: www.uwo.ca/humanresources/biosafety/

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

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

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

Electronically completed forms are to be submitted to Occupational Health and Safety, (OHS), (Support Services
Building, Room 4190 or to jstanle2@uwo.ca) for distribution to the Biohazards Subcommittee. For questions
regarding this form, please contact the Biosafety Officer at extension 81135 or biosafety@uwo.ca. If there are
changes to the information on this form (excluding grant title and funding agencies), contact Occupational Health
and Safety for a modification form. See website: www.uwo.ca/humanresources/biosafety.

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

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

PRINCIPAL INVESTIGATOR: Paula Foster
DEPARTMENT: Imaging/Medical Physics

ADDRESS: Robarts Research Institute 100 perth dr Rom2276
PHONE NUMBER: 24040
EMERGENCY PHONE NUMBER(S): 24040

EMAIL: pfoster@imaging.robarts.ca

Location of experimental work to be carried out :

Building : RRI Room(s): 2267,2222,3T MRI,
Building : UH Room(s): L1HI1.5
Building : Room(s):

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

FUNDING AGENCY/AGENCIES: CIHR, NCIC, OCIR, MSSOC, ORF
GRANT TITLE(S): See attached documents
UNDERGRADUATE COURSE NAME(IF APPLICABLE):

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

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

Vasiliki Economopoulos vecon@imaging.robarts.ca attached
Mariama Henry mhenry@imaging.robarts.ca attached
Matthew Lowerison mloweri@imaging.robarts.ca attached
Grag Dekaban dekaban@robarts.ca attached
Yonathan Araya yaraya@uwo.ca attached

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

All cell lines will be treated in the same fashion.

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

Pertussis Toxin:

The pertussis toxin will be administered to mice with experimental autoimmune
encephalomyelitis(EAE). After an intraperitoneal injection, pertussis toxin will cause proliferation of
Tcells , which is imprortant in the induction process of EAE in mice. The toxin is missing a subunit
resulting in extremely low toxicity in humans, is injectected by way of intraperitoneal injection. The
injection will be done by an experienced member of the lab. An SOP has been created. Animals will be
housed and imaged as described above .
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Please include a ONE page research summary or teaching protocol in lay terms.
Forms with summaries more than one page will not be reviewed.

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

1.1 Does your work involve the use of biological agents? [JYES 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? ] YES [ INO

If YES, please give the name of the species

What is the origin of the microorganism(s)?

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

Please attach the CFIA permit.

Please describe any CFIA permit conditions:

1.2 Please complete the table below:

Full Scientific Is it known | Is it known Is it known | Maximum Source/ f

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

Biological human animal zoonotic | cultured at [

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

(Be specific) YES/NO YES/NO YES/NO Litres)
[ ] Yes [ ] Yes [ ] Yes [
[ ] No [ ] No [] No [
[T Yes [] Yes [ ] Yes [
[] No [] No [] No [
[] Yes [] Yes [T Yes [
[] No [] No [] No [
(] Yes [] Yes [] Yes [
[] No [] No [] No [
[ ] Yes [] Yes [] Yes [
[] No [] No [] No |
(] Yes [] Yes [] Yes [
[] No [] No [ ] No [
[] Yes [ ] Yes [] Yes [
] No ] No [] No [
[ ] Yes [ ] Yes [ ] Yes [
[] No [] No [] No [

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

Additional Comments:
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2.0 Cell Culture

2.1 Does your work involve the use of cell cultures?

(If NO, please proceed to Section 3.0)

YES

[] NO

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

Cell Type Is this cell type used Source of Primary Cell AUS Protocol Number
in your work? Culture Tissue

Human Yes [ ]No human blood Not applicable

Rodent [JYes [XINo

Non-human primate [JYes [<INo

Other (specify) []Yes No

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

Cell Type Is this cell type Specific cell line(s)* | Containment Level | Supplier / Source
used in your work? of each cell line of cell line(s)

Human Yes [ |No | attached attached attached

Rodent “Vé'éwwm No | attached attached attached

Non-human primate | [ | Yes  [¥] No

Other (specify) [] Yes [JNo

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

2.4 For above named cell types(s) indicate PHAC or CFIA containment level required 1 K2 [J2+ []3

Additional Comments:

3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source materials? YES [JNO

If no, please proceed to Section 4.0

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

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

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

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

other Body Fluid donors Unknown ((2+ 3

Human Blood (fraction) | n/a []Yes Clh 2

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

Human Organs or n/a [ ]Yes L

Tissues (unpreserved) [] Unknown 2+ 13

?il;?ua;s(();:?:sfnz 8 n/a Not Applicable Not Applicable

Additional Comments:
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4.0 Genetically Modified Organisms and Cell lines

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

1.0 and 2.0? YES [] NO If NO, please proceed to Section 5.0
4.2 Will genetic modification(s) involving plasmids be done? [ ] YES, complete table below []NO
Bacteria Plasmid(s) ** | Source of | Gene Will there be a | Will there be a What are the
Used for Plasmid Transformed | change due to | change in the consequences
Cloning * or transformation | pathogenicity of the | due to the
Transfected of the bacteria after the transformation
bacteria? genetic of the
maodification? bacteria?
see attached
sheet

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

*% Please attach a plasmid map.

***No Material Safety Data Sheet is required for the following strains of E. coli:
http://www.uwo.ca/humanresources/docandform/docs/ohs/CFIA_Ecoli_list.pdf

4.3 Will genetic modification(s) of bacteria and/or cells involving viral vectors be made?
[ 1 YES, complete table below ] NO

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

* Please attach a Material Safety Data Sheet or equivalent.

4.3.1 Will virus be replication defective? []YES ] NO

4.3.2 Will virus be infectious to humans or animals? []YES NO

<] NO

4.3.3 Will this be expected to increase the containment level required? [ ] YES

5.0 Will genetic sequences from the following be involved?

Known oncogenes [] NO [ ] YES, specify
Other human or animal pathogen and or their toxins <] NO [ ] YES, specify

¢ HIV NO [] YES, specify

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

¢ E1A oncogene NO [ ] YES

L 2

L ]

] NO [] YES

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

Additional Comments:
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6.0 Human Gene Therapy Trials

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

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

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

6.3 Will the biological agent be able to replicate in the host? [ ]YES [INO

6.4 How will the biological agent be administered?

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

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

7.1 Will live animals be used? X YES [ ]NO If NO, please proceed to section 8.0
7.2 Name of animal species to be used Nu/Nu(nude) , SCID and C57B1/6 mice

7.3 AUS protocol # 2900-042, 2010-210

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

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

7.6 Will the agent(s) be shed by the animal:
[ ]YES NO, please justify: The bio-agents are injected into the animal. That will inducte the
animal cancer model and they won't be shed by the animal.

8.0 Use of Animal species with Zoonotic Hazards

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

8.2 Will live animals be used? [ ] YES D4 NO

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

¢ Pound source dogs []YES NO
¢ Pound source cats []YES NO
¢ Cattle, sheep or goats [ | YES, species NO
¢ Non-human primates [ ] YES, species ] NO
¢ Wild caught animals [(] YES, species & colony # ] NO
¢ Birds [ ] YES, species L4 NO
¢ Others (wild or domestic) [ ] YES, specify NO

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

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

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

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

9.6 Will any biological toxins or hormones be used in live animals? YES [JNO
If YES, Please provide details: Pertussis toxin

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

Additional Comments:

10.0 Insects

10.1 Do you use insects? [ YES NO - If NO, please proceed to Section 11.0
10.2 If YES, please give the name of the species.

10.3 What is the origin of the insect?

10.4 What is the life stage of the insect?

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

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

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

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

11.3  What is the origin of the plant?

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

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

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

11.7  Please describe the risk (if any) of loss of the material from the lab and how this will be mitigated:
11.8 Is the CFIA permit attached? [] YES [ INO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:

12.0 Import Requirements

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

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

13.0 Training Requirements for Personnel Named on Form

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

¢ Biosafety

¢ Laboratory and Environmental/Waste Management Safety

¢ WHMIS (Western or equivalent)

¢ Employee Health and Safety Orientation

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

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

14.1 For the work described in sections 1.0 to 9.0, please indicate the highest
HC or CFIA Containment Level required. [(J1 K2 [J2+ []3

14.2 Has the facility been certified by OHS for this level of containment?
YES, location and date of most recent biosafety inspection: Rm#2222, Rm#2276

[ ] NO, please certify

[ ] NOT REQUIRED for Level 1 containment
feels, 4o he

éﬁc’,wﬁ{ id

14.3 Please indicate permit number (not applicable for first time
15.0 Procedures to be Followed

15.1  Are additional risk reduction measures necessary beyonc r 3 measures that
are unique to these agents? []YES <] NO

If YES please describe:

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

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

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

154  Additional Comments:

16.0 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):
SIGNATURE:
Date:

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

Special Conditions of Approval:
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Section (2.3) cell Lines

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

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

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

by BD)
(6) NDA-MB-231-231PA(human) Anne Chambers LRCC( collaboration)
(HTB-26)
(7) MDA-MB-231BR(human) Anne Chambers LRCC (HTB-26)
(8) MDA-MB-231-luc-D3H2LN) Anne Chambers LRCC(HTB-26)
(9) MDA-MB-435 Anne Chambers LRCC NCIDTP60
(10) MDA-MB-231BR eGFP Dr. Brian Rutt’s lab (collaboration)
(HTB-26)
(11) MDA-MB-231 with mms6 pcDNA Dr. Brian Rutt’s lab (HTB-26)
(12) MDA-MB-231 with magA pcDNA Dr. Brian Rutt’s lab (HTB-26)
(13) MDA-MB-231 with pcDNA Dr. Brian Rutt’s lab (HTB-26)

(14) MDA-MB-231BR eGFP with mms6 pDsRed Dr. Brian Rutt's lab (HTB-26)

(15) MDA-MB-231BR eGFP with magA pDsRed Dr. Brian Rutt’s lab( HTB-26)

(16) MDA-MB-231BR eGFP with mms6-DsRed pDsRed Dr. Brian Rutt’s lab( HTB-26)
(17) MDA-MB-231BR eGFP with magA-mms6 pDsRed Dr. Brian Rutt's lab( HTB-26)
(18) MDA-MB-231BR eGFP with magA-DsRed pDsRed Dr. Brian Rutt’s lab( HTB-26)
(19) MDA-MB-231BR eGFP with pDsRed  Dr. Brian Rutt’s lab( HTB-26)

(20)KHYG-1(human) U of T Dr. Keating lab ( collaboration
(JCRB0156)

(21) C4-2B (human) ViroMed Laboratories

(22) PC-3 (human) NCI

(23) Melanoma A2058(human) Cedarlane (Attc: CRL-11147)

(24) EM-2 Ph(+) leukemia (human) Dr. Keating lab (Attc:135)

(25) EM-2eGFPluc Ph(+) leukemia (huma) T.Felizardo (Attc:135)

(26) MEC-1 B-CLL (human) J.Schueler, Germany (Acc 479)

(27) TMD2 B-CLL S. (human) Tohda, Japan information is attached

(28) RAJI Burkitt's lymphoma (human) UHN collaborator (Attc CCL-86)

(29) RAJIeGFPluc Burkitt's lymphoma (human)  Dr. T.Felizardo (Attc CCL-86)

(30) K562 Ph(+) leukemia (human) Dr. T.Felizardo (Attc CCL-86)

(31) KS62eGFPluc Ph(+) leukemia (human) Dr. T. Felizardo (Attc CCL-86)

Primary Cell

(1) GDTs (human) Various healthy donors

(2) Human mesenchymal stem cells U of T Dr. Keating lab (information is attached)

(3)Horse mesenchymal stem cells University of Guelph (information is attached)



Section (4.2) Genetic modification(s) involving plasmids

Plasmid Name Gene Transfected Results
(1) PCMV-DSRED Express RFP RFP expressed
(2) PGL4.1 Luc Luciferase expressed Luc Luciferase expressed
(3) PCC-EGFP-minCMV-hPGK-Luc lentivra vector Luc lentiviral vector  Luciferase expressed
(4) PCDNAS3.1(+) 231PA mms6 or magA  Gene expression
(5) PEYFP-C1 magA, YFP Gene expression
(6) pDsRed monomer-Hyg-N1 (231Br) mms6 or magA  Gene expression

All the modifications were done by our collaborators in their lab.



Grant project titles

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

t

One Millimetre Cancer Challenge (1mmCC), "Tracking Cancer(OICR)} Vaccines’

The Use of Cellular MRI to Evaluate Stem Cell Transplantation in a Model of
Multiple Sclerosis(MSSQC)

Ontario pre-clinical imaging consortium ----Foster/Rutt/McKenzie (ORF)



% LIST BOLOGICAL
LABORATORES, INC.

540 DllVISION STREET » CAMPBELL » CALIFORN 1A 95008-6906 = USA

408-866-6363 » B0N-726-3213 « FAX 408-866-6384 » EMAIL info@listlabs.com

WEBSITE www.listlabs.com

PERTUSSIS TOXIN
(ISLET-ACTIVATING PROTEIN)

Pertussis toxin is the major protein toxin produced by
virulent strains of Bordefella pertussis, the organism that
causes whooping cough.' As revealed by poly-acrylamide
gel electrophoresis, the purified protein consists of five
dissimilar subunits: S-1 (molecular weight 28,000 daltons),
§-2 (23,000), S-3 (22,000}, S-4 (11,700} and S-5 (9,300),
in a molar ratic of 1:1:1:2:1. S-1 (A prolomer) is
responsible for the enzymic activity of the toxin. Together,
§-2, S-3, S-4 and S8-5 comprise the B oligomer,
responsible for binding the toxin to the cell surface?

Pertussis toxin elicits a variety of physiological responses,
including induction of |ymphocytosis,

stimulation of insulin secretion, and sensitization

to histamine. It has thus been varlously referred o in
the literature as lymphocytosis-promotingfactor,® islet-
activating protein,® histamine-sensitizing factor ®* and
pertussigen.” The toxin also acls as a hemagglutinin,®
and serves as a protfestive antigen in mice against
challenge with B. pertussis.*®'®"" Further, treatment of
Chinese hamster ovary cells with purified toxin results in

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

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

cyclase has also been found to inhiblt various metabolic
responses of neutrophils to chemotactic factors, implying
a role for G, in these funclions as well.***"# Recently, it
has been found that periussis toxin catalyzes the ADP-
ribosylation of transducin, a guanine nucleotide-binding
regulatory protein that mediates activation of a relinal
cyclic GMP-selective phosphodiesterase.**

Pertussis toxin from List Biological Laboralories is
isolated from Bordefella perfussis by a modification of the
method of Cowsll sf al® This preparation is highly
purified, migrating as five distinct bands as described by
Tamura et al. > when run on 15% polyacrylamide SDS-
urea gels according to the method of Laemmli* Mt
contains no detectable fimbrial hemagglutinin on gels,
and no measurable B. perfussis adenylale cyclase
activity when assayed by the method of Wolff ef al.¥’ In
the absence or presence of 1 pmolar calmodulin. Each
lot is tested for its activity in the CHO cell assay as
described by Hewleti ef al.'?

Pertussis toxin is supplied in three formulations. The first
is frozen in 50% glycerol, 0.05 M Tris, pH 7.5, 0.01 M
glyclne, 0.5 M NaCl. The sacond is lyophilized and
when reconstituted with 0.5 ml of distiled water
contains 50.0 pg of protein in 0.01 M sodium phosphate
buffer, pH 7.0, with 0.05 M sodium chloride. Finally,
pertussis toxin is also available lyophilized in a salt-free
form. A detailed lot analysis documenting purity and
biological activity plus complete instructions on
reconstitution and storage accompany each shipment.

This product Is Intended for research purposes only
and is not for use in humans. For further information,
please coniact List Biclogical Laboratories, Inc.

©1985, LBL, Inc. rev. 4/90,8/99,3/01,1/07
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Ordering Information

Product No, Description Size
179A Pertussis Toxin {frozen) 50.0 pg
1798 Persussis Texin {frozen) 200.0 g

@ ) Pertussis Toxin (lyophilized) 50.0 yg
1 Pertussis Toxin (lyophilized, sall-free) 50.0 pug
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ATCC Advanced Catalog Search » Product Details
Product Description

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

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

Price: $294.00

TCC® Number: HTB-43™

FaDu Depositors: SR Rangan
‘Biosalety tevel: i Shipped:  frozen
EMedlum & Serum: Ses Propagation Growth adherent
i Properties:
;Orgamsm. Homo sapiens (human) Morphology:epithelial
fSourca: Organ: pharynx
: Disease: squamous cell carcinoma !
Permits/Forms: In addition to the }MTA mentioned above, other ATCC and/gr regliatury. pernifts may be required for the transfer

of this ATCC material. Anyone purchasing ATCC material is ultimately responsible for obtaining the perrnits.
Please giiek hers for Information regarding the speclific requirements for shipment to your location.

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

The eal tumor removed 'éml-iindu%
patient, H
The established line was found to contain bundles of tonofilaments in the cell cytoplasm and desmosomal regions‘

ubcultivation Ratio: A subcultivation ratio of 1:3 to 1:6 Is recormnmended
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 addltionar
1 to 2 ml of trypsin-EDTA solution. Allow the flask to sit at room temperature (or at 37C) until the calis detach.
Add fresh culture medium, aspirate and dispense into new culture flasks




Search Catalog

AFCC Advanved Catelog Search » Product Datalls

Product Dascripiion

Before submiltting an order you will be asked to read and accept the terms and conditions of ATCC's Material Transfer Agrasment or, In

certain cases, an MTA specified by the depositing institution.

Customers in Europe, Australla, Canada, China, Hong Keng, India, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Talwan,
R.0.C. must contact & iecai distributer for pricing Information and to place an order for ATCC cultures and products

$244.00

TIB-202™

Price:

E_‘ATCC@) Number:

‘Designations: THP-1 - Depositors: S Tsuchiya
Blosafetvigvel 1 Shipped:  frozen
Medium & Serum: 28 Cropagatiy; Growth  suspension
Properties:

‘Organism: Homo sapiens (human) Morphology:monocyte

Source: Organ: peripheral blood

E Disease: acute monocytic leukemia
Cell Type: monocyte;

Cellular Products: lysozyme [53053]

Permits/Forms: In addition to the }TA mentiened above, other ATCC and/er requiatory pemnils may be required for the transfer%
of this ATCC material. Anyone purchasing ATCC materlal is ultimately responsible for obtatning the perrnlts.]

Please «lick here for information regarding the specific requirements for shipment to your location. H
Related Ceff Cultuyre Froducis

b SR
complement {C3), expressed [

NA Profile (STR): Amelogenin: X,Y
; CSF1PO: 11,13
D13S317: 13
D165539: 11,12
D5s818: 11,12
D7s5820: 10
THO1: 8,9.3
TPOX: 8,11
vWA: 16

Propagation: p s ATCC 0 Med

: Catalog No. 30- 2001 To make the complete growth medium, add the following components to the base medium
2-mercaptoethanol to a final concentration of 0,05 mM; fetal bovine serum to a final concentration of 10%.
Atmosphere: alr, 95%; carbon dioxide (CO2), 5%

Temperature: 37.0°C
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Szarch Catalog

ATCC Advaniced Catalog Search » Product Details

Product Description

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Material Trensfer Agrasmant o, In

certain cases, an MTA specified by the depositing institution.
Customers In Europe, Australia, Canada, China, Hong Kong, India, Japan, Korea, Macau, Mex|co, New Zealand, Singapore, and Taiwan,
R.0.C. must contact a !ogal distributer for pricing Information and to place an order for ATCC cultures and products.

#rigt this Fags

Price: $244.00

§;ATCC® Number: HTB-26™ e T RS
‘Designations: MDA-MB-231 Depositors: R Cailleau

fasafety fLevel: 1 Shipped: frozen
?Medium & Serum: See Fropagation Growth adherent
Properties:
‘Organism: Homo saplens (human) Morphology:epithalia

Source: Organ: mammary gland; breast

; Disease: adenocarcinoma

: Derived from metastatic site: pleural effusion

Cell Type: apithelial

Permits/Forms: In addition to the }T4 mentioned above, other ATLE snd/er regulatory perinits may be required for the transfer
of this ATCC material. Anyone purchasing ATCC materlal Is vitimately responsible for obtaining the permlts.

Please click hera for information regarding the specific requirements for shipmant to your location.
tH

DNA Profile (STR):  Amelegenin: X

: CSFIPO: 12,13
D135317: 13
D16S539: 12
D55818: 12
D75820: 8,9
THO1: 7,9.3
TPCX: 8,9

WA: 15,18

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

GLO-I, 2

Me-2, 1-2
PGM1, 1-2
PGM3, 1
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Date: October 30, 2007 Created by: Scott Kaestner Page 1 of 1

Cell Line

Description

Media and
sub cultivation

Tumorigenicity

MTA and other
IP

FaDuluc2.11

The FaDu (human, pharynx squamous ceil carcinoma) cell line was established from a punch
biopsy of a hypo pharyngeal tumor removed from a Caucasian male. This cell line is adherent

and tumorigenic in nude mice.

The cell line was transfected with a plasmid containing the Luc2 and Hygromycin resistance
genes making the cells bioluminescent in the presence of Luciferin and resistant to Hygromycin.
A FaDuLuc2.11 cell contains about 0.3 pg of Luciferase.

FaDu cells stain positive with Pancytokeratin immuno histochemical staining.
FaDu cells over express Epithelial Growth Factor Receptor.

RPMI-1640 with L-glutamine, 10% Fetal Bovine Serum, 10,000 IU/m penicillin, 10,000pg/ml
streptomyein, and 150 pgs/ml Hygromycin.

Cryoprotectant media is the same as above supplemented with 3% DMSO.

A sub cultivation ratio of 1:3 to 1:6 is best for this cell line and is compatible with a bi-weekly
media replacement and passaging regiment.

Primary subcutaneous tumor: 5/5 (100%), 1.0x10° cells inoculated, Bioluminescent detection at
day 7, palpable at day 14.

Intranodal tumor: 11/19 (58%), 5.0x10* cells inoculated, Bioluminescent detection at day 1 and
5.

The original FaDu cell line was purchased from ATCC and may be subject to terms from the
Material transfer agreement at time of purchase.

The Promega pGL4.14 vector is the primary backbone of the plasmid used for transfection of the
FaDu cell line and some genes may be patent protected.



NCI-FREDERICK CANCER
DCT TUMOR REPOSITORY

AVAILABLE INFORMATION ON TRANSPLANTABLE TUMORS OR CELL LINES

DESIGNATION:

VIAL DESIGNATION:
SPECIES:

TUMOR ORIGIN:
HISTOLOGIC TYPE:

PC-3/M
0502392
HUMAN
PROSTATE
CARCINOMA

CELL CULTURE INFORMATION:

GROWTH MEDIUM:
MODE OF GROWTH:
METHOD OF HARVEST:
SPLIT RATIO:
DOUBLING TIME:

RPMI 1640 + 10%FBS + 2 mM L-Glulamine
Adherent

Trypsin/EDTA

1:20 Weekly

60 Hours

TUMOR PROFILE INFORMATION:

HOST STRAIN:

TISSUE IMPLANTED:
ROUTE:

SUSPENDING MEDIUM:
OPTIMAL DAY:

HOST MEDIAN
SURVIVAL TIME:
METASTATIC
CHARACTERISTICS:
HISTOPATHOLOGY:

SOURCE:
REFERENCE:

CRYOPRESERVED:
VIRAL PROFILE:

OTHER INFORMATION:

ATHYMIC NUDE
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

Dr. Edward Kaighn

Ohnuki, Y., Marnell, M., Babcock, M., Lechner, J., Kaighn, E.;
Chromosomal Analysis of Human Prostatic Adenocarcinoma Cell
Lines; Cancer Research 40: 524-534; March 1980.

10/27/87
NEGATIVE

The subline, PC-3/M, had a similar karyotype and retained the
parental PC-3 markers. PC-3/M had a more restricted chromosomal
frequency distribution range. Nearly 73% of the PC-3/M cells
examined had 60 or 61 chromosomes in contrast to the wide
distribution seen in PC-3. Silver staining for nucleolus organizer
regions indicated that the number of functional nucleolus organizer
regions in PC-3 was proportional to the number of acrocentric
chromosomes.



CARE AND USE OF TUMOR LINES

The transplantable tumors are distributed as frozen vials of tumor tissues or cell
suspension. Transplantable tumors as well as cell culture lines are shipped as frozen vials
of tissues on dry ice. Each tumor shipment includes an information sheet showing, among
other items, the proper tumor designation; Cryopreserved date, In vivo host, etc.

Requested tumors are shipped in two to three weeks after the receipt of all
completed paperwork. Shipments leave the Repository no later than Wednesday in order
to reach their destination on weekdays. Before the shipment leaves the Repository, the
Recipient is notified by email or fax of the waybill number and carrier, to allow time for the
recipient to notify the Repository or make arrangements for receipt of cells, in the event
that they will not be available to receive the shipment. An invoice for payment will follow
and payment is due upon receipt. When vials are received they should be cultured right
away, expanded and frozen down.

SUBMISSION OF TUMORS FOR CRYOPRESERVATION

Investigators who have unique and novel experimental tumor lines and are desirous
of submitting their tumors to the Repository for cryopreservation and storage should write a
letter of intent to the Project Officer. Upon acceptance, the Project Officer wili inform the
investigator in writing, and instructions on the procedure of shipment of the tumor materials
to the Repository will be given. Tumor tissues or cells (frozen or ambient) are preferred
over tumor-bearing animals.

At the Repository, the tumor line(s) will be tested for viral and bacterial
contamination. When proven "clean,” the line(s) will be expanded, in vivo or in vitro as
appropriate, for large batch cryopreservation. Viability and growth of frozen tumors will be
evaluated. The tumors will be included in the Repository’s inventory, and upon joint
approval of the submitting investigator and the Project Officer; they will be made available
for distribution to the scientific community.

MOUSE TUMORS FROM THE JACKSON LABORATORY: These tumors formerly were
maintained and distributed by the Jackson Laboratory. The list of available tumors begins
on page 42 of the DCTD Tumor Repository Catalog. They were Cryopreserved at EG&G
Mason Research Institute and are distributed only as vials of frozen tumor tissue. The
required host animals for carrying the JAX tumors in serial transplantation may be obtained
from: Animal Resources

The Jackson Laboratory

600 Main Street

Bar Harbor, NE 04609

USA

T: 800.422.MICE
207.288.5845
F: 207.288.6150



FACTORS OF TRANSPLANTATION LOGISTICS: Since this inventory is concerned with
transplantable animal and human tumor systems, the following information must be taken
into consideration when planning studies involving tissues to be removed from
cryopreservation;

a. Tumors have characteristic lag times (the time lapses between tissue
implantation and the first palpable growths), which vary from several days to
several months with different tumor systems.

b. Tumors also have characteristic rates of growth which markedly influence
host survival, and which may vary from weeks to months with different tumor
systems.

C. The above two factors are significantly prolonged in the first, and sometimes
the second, transplant generation’s post-freeze and thaw.

d. Histologically more complex tumors reguire two or three transplant
generations, after thawing, before they return to normal histology and growth
characteristics.

FREEZING PROCEDURE

Solid tumors are frozen as 2 x 2 x 2 mm fragments suspended in a freezing
medium. Ascites or tissue-cultured cells are frozen as single cell suspension at a
concentration of 10°— 107 cells per ml. The freezing medium consists of appropriate tissue
culture growth medium plus 10% DMSO and 10% fetal bovine serum.

Aseptically harvested ascites tumors are diluted in the freezing medium at a
concentration of 10°- 107 cells per ml. One ml suspension is pipetted intc each 2 mi vial
(Nunc cryotube). The vials are screw-capped tightly and labeled with a Repository number.
Tissue cultured cells are prepared in a similar manner. For solid tumors, the aseptically
excised tumor tissue is cut into 2 x 2 x 2 mm fragments after freeing it of necrotic
materials. The fragments are placed in vials containing i.5 ml of freezing medium.

The processed tumors are frozen initially in a controlied slow-rate freezing
apparatus at the rate of 0.5°C per minute to —20°C and 1°C per minute to -80°C. The
frozen vials are stored in specific locations in the liquid nitrogen freezers in the Repository
after the controlled freezing cycle.

RECOMMENDED THAWING PROCEDURE

Frozen tumor cells or tissues received from the Repository should be kept frozen at
-70°C or lower until ready for use. For prolonged storage (more than two days), liquid
nitrogen freezers are recommended.

The vials in which the cell lines are stored are reliable; however, they are very
susceptible to contamination if thawed in a contaminated water bath. Thawing should be
rapid, i.e., within 60-90 seconds. Place the vial in a8 warm water bath at 37-40°C and
agitate vigorously to thaw. Immerse the vial in 70% ethanol before uncapping.



TROCARS FOR SUBCUTANEOQOUS IMPLANT OF FRAGMENTS ARE
AVAILABLE FROM:

Popper and Sons, Inc. NAME: Cancer Implant Needle Sets
300 Denton Avenue CATALOG NO: 7927

New Hyde Park, New York 11040 DESCRIPTION: 13 G X 3%"
Telephone: (516) 248-0300 BRAND: Perfektum

PREPARATION OF TUMOR BREI — Tumor brei is implanted with a syringe and
19-gauge or smaller needle. it may be implanted subcutaneously,
intramuscularly, or intracerebrally. The tumor is excised, freed of normal fascia
and debrided of necrotic tissue as described below. The tumor is minced with
scissors and pressed through a sterile, 40-gauge stainless steel mesh into a
sterile beaker in an ice bath. Add sterile, balanced salt solution, usually in an
amount sufficient to prepare a 5% suspension. If specific numbers of cells are to
be implanted, a sample of this brei can be counted in a hemocytometer and the
brei diluted with sterile balanced salt solution as required. The usual inoculum
size is 0.2 or 0.3 ml per animal. No more than 30 minutes should elapse from
tumor removal to transplantation in all recipient animals.

ASCITES TUMORS -~ These are implanted in the peritoneal cavity. Sacrifice
and

Disinfect the donor animal as described above. Pin to a dissecting board,
ventral surface up. Remove skin from the abdominal area. Withdraw fluid with a
sterile syringe by inserting the needle through the abdominal wall. Transfer the
fluid from the syringe to a sterile glass container in an ice bath. A cell count may
be made, using a hemocytometer. Dilution is made with sterile, balanced salt
solution. The usual mouse inoculum is 10° cells in 0.1 ml. It is injected
intraperitoneally with a 23-gauge needle. No more than 60 minutes should
elapse from the time fluid is taken from the donor and stored in the ice bath, and
the diluted fluid is implanted in all the recipient animals.

BACTERIAL AND VIRAL MONITORING OF CRYOPRESERVED TISSUES: In
addition to testing all freeze-runs for bacterial contamination, Cryopreserved
tissues are tested for viral contamination by the MAP test. The viruses tested
for are as follows: pneumonia virus of mice (PVM), reo virus-type 3 (Reo 3),
Theiler's virus, Murine encephalitis (GD VII), polyoma (Poly), Sendia virus
(Send), ectromelia, mouse pox (Ectro), lactic dehydrogenase virus (LDH).

IN VITRO ESTABLISHED CELL LINES:

A

QUALITY CONTROL AND CHARACTERIZATION - The quality control and

characterization procedures for the incorporation of new cell lines into the
Tumor Bank are as follows: Upon receipt, each cell line is immediately
transferred to fresh antibiotic free medium and cultured for one week, after
which it is tested for mycoplasma (PPLO) contamination. Standard culture



procedures under aerobic and anaerobic conditions, as well as the orcein
staining procedure of Fogh, are used. The PPLO medium is extremely rich,
and this procedure will also detect most bacterial and fungal contaminants.

FREEZING AND STORAGE - The cell cultures are frozen in ampules
containing 1.0 ml of cell suspension at 2-6 x 10° cells/m! in fresh culture
medium containing 10% DMSO. Freezing is performed as on page 2.
Twenty-four hours after freezing, a representative ampule is removed,
thawed, and viable cell count is performed, using the trypan blue dye
exclusion procedure. The culture is also tested for its ability to initiate a
heavy viable culture. Cell preparations, which show less than 50% viability
or poor growth, are discarded and a new lot is prepared.

RECOMMENDED PROCEDURE FOR THAWING FROZEN CELL CULTURES

The vials in which the cell lines are stored are reliable; however, they are
very susceptible to contamination if thawed in a contaminated water bath.
The following procedures are provided to eliminate this problem.

Remove the ampule form the dry ice container and place it directly into a 37-
40°C-water bath (or vessel) of freshly drawn water containing an effective
concentration of disinfectant. The thawing should be vigorous and rapid
(within 40-60 seconds). As soon as the thawing is complete, remove the
ampule from the water bath and immerse in 70% ethanol at room
temperature. All of the operations from this point should be carried out under
strict aseptic conditions in a sterile room, cubicle, or hood.

Transfer the contents of the ampule (1 m!| volume) into a 100 mm petri dish
or 25-cm2 flask containing 8-10 ml of the recommended culture medium, and
incubate at the appropriate temperature and carbon dioxide level.

In order to remove the protective freezing additive (DMSO) from the culture
medium, we suggest that the cuiture medium be changed 24 hours after
thawing. If it is desired that the freezing additive be removed immediately or
that a more concentrated cell suspension be obtained, centrifuge the above
diluted suspension at approximately 125 x g for 10 minutes, discard the fluid,
and resuspend the cells in an appropriate volume of growth medium.



Laboratories

A LabCorp Company

@ ViroMed

C‘)—‘:\,&mé\ cels .
Human Prostatic Carcmoma Cell Lmes

Catalog VCeIl Lme
Number Abbreviation

Product Descrlptlon_ '; '

12-100 LNCaP Direct parental prostate cancer cell line $ 210.00
12-101 C4 Androgen dependent cell line, clone of LNCap 367.50
12-102 C4-2 Androgen independent cell line, clone of C4 367.50
et 12-103 C4-28 g;ggizg ﬁd:g::dent cell line, clone of C4, ' 167.50

A materials transfer agreement (MTA) is required prior to obtaining these cell lines.

Shipping Cost: Please contact your ViroMed account manager for specific information regarding
domestic and international shipping costs.

For further information, please contact
ViroMed Client Services at 800-582-0077.
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: ViroMed Laboratories
Revised February 19. 2009 610t Blue Circle Drive
Minnetonka, MN 55343-9108
©Laboratory Corporation of America® Holdings Telephone: 800-582-0077

All dghts reserved. www.ViroMed.com




Chung Cancer Cell Lines — Procedure to Obtain

by —

Submit the following information via email:

Chief Investigator’s Name © Vosle~
Intended usage statement
Exact shipping address (and billing, if different; we also accept Visa/MC for payment)

This information will then be forwarded and,

A Materials Transfer Agreement (MTA) will then be sent to you via email by our Sales
Administration Dept. The above 3 items will be added to the MTA.

PLEASE NOTE: The terms of the MTA cannot be altered or changed. We can only accept the
MTA as originally prepared. If terms of the MTA are altered, we will submit the changes to both
our legal dept and MD Anderson Cancer Center for their approval. The approval process can take
several weeks.

When the signed MTA (2 original copies) is received back, the ordering process can then proceed
with verification of order and payment information.
For International shipments: Credit card or direct bank transfer is the preferred payment.

The order is then submitted to our production dept. We normally ship these celisoutona
Monday or Tuesday; the orders may take up to several weeks to ship.

Reference Publications

1.

2.

LNCaP Human Prostrate Cancer Progression Model. Leland W.K. Chung, Ph.D.
Urol Oncol 1996; 2:000-000

Androgen and retinoic acid interaction in LNCaP cells, effects on cell
proliferation and expression of retinoic acid receptors and epidermal growth
factor receptor. Ming-tang Li, Frank Richter, Chawnshang Chang, Robert J Irwin,
Hosea FS Huang. BMC Cancer 2002 2:16.

Androgen-independent Cancer Progression and Bone Metastasis in the LNCaP
Model of Human Prostrate Cancer. Cancer Research 54, 2577-2581, May 15,
1994,

Derivation of Androgen-Independent Human LNCaP Prostatic Cancer Cell
Sublines: Role of Bone Stromal Cells. Int.J.Cancer 57, 406-412, 1994.




TELL-LINE SPECIFICATIONS

!

Name of Cell Line: C4-2

Origin: The human prostatic carcinoma cell line, LNCaP gl x 10° cells; passage # 29) previously described [1) was co-
inoculated into an athymic male nude mouse with (1 x 10°) human fibroblasts derived from an osteosarcoma (cell line MS).
The nude mouse host was castrated after 8 weeks incubation, A tumor specimen was excised after a total of 12 weeks.

The C4 cell line constitutes the ir vitro cultured subline grown from the murine host’s tumor [2]. When the C4 sub-line
was subsequently co-inoculated with MS osteosarcoma fibrobiasts in a castrated athymic male nude mouse host for another
12 weeks by the same protocol described above. Prostatic epithelial cells cultured from the resultant tumor in this host
constituted the C4-2 subline[3].

Cell Line characteristics:
Morphology: fibroblast-like growth in tissue culture flasks; may form concentric zones of low cetl growth upon reaching

confluence,

Tumorigenicity & Osseous Metastasis: Orthotopic administration of 1 x 10 resuspended C4-2 cells in both intact and
castrated athymic male nude mice yielded 100% tumorigenicity (20/20 and 14/14, respectively). Osseous prostate cancer
metasteses were detected in both intact and castrated murine hosts (2/20 and 3/14, respectively) [3].

Soft-agar cloning: When 1 x 10° resuspended C4-2 cells were cloned on 0.3% soft agarose supplemented with 5% FBS
and 2% TCM, colony formation was scored as 313 + 15.3 relative to 12 + 2.5 from the parental LNCaP cell line [2].

Androgen sensitivity; LNCaP sublines are androgen-independent.
Maintenance of C4-2, C4 and parental LNCaP cell lines:
Freezing Media: 10% DMSO + 90% T Media (containing 20% FBS)

Freezing Procedure: Freeze cells when cell layer becomes 90% confluent. Do not freeze at a confluency higher
than 90%. Change media 1 day prior to freezing cells. Freeze at 1.5 x 10° cells per vial.

Frequency of Passage: Passage should be performed when confluency reaches 80-90%. If cuiture is allowed to
remain too high of a confluency for more than a day or two, cells will begin to slough away from the monolayer. Over-
grown passages can be difficult to re-plate as single cells. If cell number is too low when passing, cell growth tends to
aggregate in isolated areas instead of growing and spreading across the flask.

Passing procedure: Cells are washed in PBS, pH 7.2. These cells are passed using a 0.05% trypsin/0.53mM
EDTA solution. Apply trypsin/EDTA in the following volumes:

1.5 - 2mI/T25 flask
4 — 5 ml/T7S flask
5—6 ml/T175 flask

Leave trypsin/EDTA solution on cells for about 5 minutes, checking them frequently. Neutralize trypsinized cells
with T media containing 5% FBS. Always centrifuge the trypsin/EDTA out of the culture and transfer cells to a new flask.

Media volumes are as follows;

5ml media/T235 flask
15ml media/T75 flask
30mi media/175T flask

[11 Horoszewiez, JS et al. Cancer Research 43:1809-1818, 1983,

[2] Wu et al. Derivation of androgen-independent human LNCaP prostatic celt sublines: Role of bone stromal cells.
International Journal of Cancer 57:406-412, 1994,



Final concentration in 500 ml:  0.244 ug/ml

5. ADENIN Vendor: Sigma
Cat#: A-3159

Aliquot concentration at 500x: 6.25 mg/m! in 0.1% BSA/PBS Package size: 5g

Final concentration in 500 ml: 12.5 ug/ml

6. Penicillin and Streptomycin Vendor: Mediatech
Cat #: 30-002-C1

Concentration: Package size: 100 ml]

Pen 50,000 units/m!

Strep 10,000 g/ml

Final Conceniration:

Pen 100 units/ml

Strep 100 g/ml

7. TRYPSIN-EDTA (10X) Vendor: Fisher

Ready to use Cat#: BW17-161E

Package size: 100ml

Media Preparation:

400 mi DMEM

100 ml Ham’s F12

50 ml Heat inactivated FBS (final conc. 10%)
5 mi 10X Pen/Strep (final conc. 1%)

1 ml of above supplements

Mix well and use, media will be good for 30 days.

Materials for trypsinizing the cells:
10X Trypsin (Fisher Cat # BW17-161E)

IX PBS
Procedure:

1. Thaw frozen cells quickly at 37° water bath and transfer into 15 ml tissue culture tube with 9 mi
media.

2. Centrifuge at 12 RPM for 5 minutes at room temp or 4°

3. Aspirate media and wash cells with 1X PBS and centrifuge same as before.

4. Aspirate PBS and resuspend in 2 ml media and transfer to tissue culture plate or flask. Incubate at
37° with 5% CO2. Do not disturb cells for at least four days. These cells are very sensitive and
they may not adhere if they are disturbed.

Splitting celis:

Warm up all reagents to 37° before use.

1.

[#%)

Split cells 1:4 when they are about 75-85% confluent by trypsinizing them with 21 ml 1x trypsin-
EDTA for 5 min. at most at 37° (1ml for 100 mm plates and 25 cm2 tissue culture flask, 2 ml for 75
cm? flask and 3.5 ml for 150 cm? flask).

Stop trypsin with 9 ml of media; transfer cells into tissue culture tube and spin for 5 min at 1200
RPM at Room temp.

Aspirate media and wash cells with 10 ml 1X PBS, Centrifuge same as before and aspirate PBS.
Resuspend the pellet in 10 ml media and transfer into T75 tissue culture flask and incubate at 37°
with 5% CO2.

Do not disturb the flask for at least two days.



MAINTENANCE OF C4, C4-2, C4-2B AND LNCaP CELL LINES:
Freezing Media: 10% DMSO + 90% T Media (containing 20% FBS)

Freezing Procedure: Freeze cells when layer becomes 90% confluent. Do not freeze at confluency higher than 90%.
Change media 1 day prior to freezing cells. Freeze at 1-1 5x10° cells per vial.

Frequency of Passage: Passage should be performed when confluency reaches 80-90%. If culture is allowed to remain at
too high of a confluency for more than a day or two, cells will begin to slough away from the monolayer. Over-grown
passages can be difficult to re-plate as single cells. If cell number is too low when passing, cell growth tends to aggregate
in isolated areas instead of growing and spreading across the flask.

Passing procedure: Cells are washed in PBS, pH 7.2. These cells are passed using a 0.05% trypsin/0,53mM EDTA
solution. Apply trypsin/EDTA in the following velumes:

1.5 ml/T25 flask
4.0 ml/T75 flask
5-6 ml/ T 175 flask

Leave trypsin/EDTA solution on cells for about 5 minutes, checking them frequently. Neutralize trypsinized cells with T
media containing 5% FBS. Always centrifuge the trypsin/EDTA out of the culture and transfer cells to a new flask. The
fowest dependable amount of cells that will yield an even spread is 30,000 cells/ml - this number will vary depending each
technician’s own ability. Media volumes are as follows:

5 ml/T25 flask
15 ml/ T75 flask
30 mI/T175 flask

Source: Cheryl Savola, PhD, ViroMed/LabCorp 10/14/04 — this document is the original information provided from
UroCor/Dianon to ViroMed .



@nihnc-nsmm |
Line hiformation Sheet

[Desigmtion. | MDAMB-331-tuc DIHZIN .
Tissue: - " Fmman: adenocarcisoana; sunwnary ghand; pleral effosion
Source of Parcstal Lise: ATCC (THTB-26)
myﬁmuwwznmmww
Rwedsofimviogomk  ___________ |
Pathogen Tostirg: Masse Pathocen Test: IMPACT Profile I (PCR) =t the
Usiversity of Missouri Research Animel Diagnostic and
Envestisstive Labordory
MDA-MB-731 Parental (passage ). Negative L2400
MDA-MB-231-huc-DIHZLN (passage 8): Negative 2/3/2008 |
_Cotramfection:
T — nwm.ﬁ(svm-h)(ciﬁmﬂyﬁmm
comstruct from Cluis Costag Lab at Stankrd)
2) pSVA0/Zco (lervitroges)
Transfoction Method: Lipofectamine/Pls Reagent (Tavitrogen)
In Vitre Growil: —_— T
Recommended Media: Eagle’s MEM (500 ml) ATCC Cat. No.30-2003
Sagplesers the above with Final concentration
- 59l FBS (Hyclose) 10%
ol Doobling Tie: | Approximatoly 24 hooes (similar to pascotal cefl Bue)________
{‘Split Ratioc — | 150 k10, every 2.3 duys using 025% Typsin with EDTA__
o Samiiy: 59-100 pgfml (Emﬂﬂ‘Z-*,lﬂmm
n media to eintsin iokwrs
_In Vitve Biokmmsimesremees e
Lower Limit of Detcclion: ] Able th detect ~20 cclis tn 200p] using IVIS” system whea
imaged =t 1 roin, 10 bin, lovel B/FOV 15
Biclemimescence: 189208
Stabifity Over Time: %ﬂsﬁbhﬂht!ﬁﬁ*emm

seloction; Signal drops by 40% after2months |

rev 5/16/03%




ATCC Advagicsd Catalog Search » Product Details

Froduct Dascription

Befora submitting an order you will be asked to read and accept the terms and conditions of ATCC's biateriat Transfer Aqresmant of, in

cartain cases, an MTA specified by the depositing institution.
Customers in Europe, Australia, Canada, China,
R.0.C. must contact a locai distributor for pricing in

Hong Kong, Indla, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Talwan,
farmation and to placa an order for ATCC cultures and products.

Ovgam: marnmary giand; breast

Disease: adenocarcinoma
Derived from metastatic site: pleural effusion
Cell Type: cpithelial

In addition to the #TA mentioned above, MWmhmmmeWnﬁs
of this ATCC materal. Anyone purchasing ATCC material is ultimately responsibie for obtaining the permfts.
Please ciick ers for information regarding the specific requirements for shipment to your location.

NA Profile (STR): Amelogenin: X
CSF1PO; 12,13
; D135317: 13
: D165539: 12
D5S818: 12
D75820: 8,9
THO1: 7,93
TPOX: 8,9
VWA: 15,18

PRPTPRTRPPRY.
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% Home {CCC} ¥ Cell Lines » MDAMB435

Berkeley Lab

-

Home

Breast Cancer Cell

« MDAMB415

MDAMBARGS »

MDAMB435

Lines

Data

ICBP

Links

Brotocols
Publications
Research
Reseaich Group

Resources

ATCC

Specimen Origin

Source

Georgetown

Organism

Homa Sapiens (Human)

Tissue

Skin

Tumourigenic

Morphology

Epithelial

Contact
Lawrence Berkeley
National Laboratory

717 Potter Street
Berkeley, CA 94710-2722

Age Status

Ethnicity

Gender

Female

Cytogenetic Analysis

Growth Properties

Adherent

Doubling Time

Culture Media

DMEM, 10%FBS

split Ratio

Freeze Media

culture medium 95%; DMSO, 5%

Comments

There is debate regarding whether this Is a breast
cancer celfl lines or not, since it clustered with
melanoma samples in PMID: 12354931, 15679052,
15150101,

A recent articie by Rae et al (PMID 17004106)
definitively identlfies this as a line derived from the
Mi4 melanoma cell line.

For more informatlon see:
http://dtp.nei.nih.gov/docs/misc/common_fles
/mda-mb-435-update.htmi

Referances '

' ~ Mutations

Synonymous Cell
Lines

MEAMBA35S




MOA-RS-438 s a Melanoma cell line, not a breast canesy sall Hing

MDA-MB-435, a member of the NCI-DTP panel of 60 human tumor cell lines, has been used for decades
as a model of metastatic human breast cancer. This cell line was derived at M.D. Anderson in 1976 from a
pleural effusion from a 31-year old woman with a history of breast cancer { Caillean R, Olive M, Cruciger
QV. Long-term human breast carcinoma cell lines of metastatic origin: preliminary characterization. In
Vitro. 1978 Nov;14(11:911-5. ; Brinkley BR, Beall PT, Wible LJ, Mace ML, Tumer DS, Caillean RM.
Variations in cell form and cytoskeleton in human breast carcinoma cells in vitro. Cancer Res, 1980
Sep;40(9):3118-29.) Fuither background information or this cell line may be found at the M.D. Anderson
Breast Cancer Cell Line Database.

Recent advances in gene expression analysis allow the opportunity to more fully characterize tumor cell
lines. Analysis of MDA-MB-435, in conjunction with the rest of the NCIGO panel, revealed that the pattern
of gene expression for MDA-MB-435 more closely resembled that of melanoma cell lines than of other
breast tumor lines ¢ Ross et al. Systematic variation in gene expression patterns in human cancer cell lines.
Nat Genet 2000 Mar;24(3):227-3.)

These findings promgted Ellison et al. to undertake a more detailed study of the characteristics of
MDA-MB-435 ( Ellison G, Klinowska T, Westwood RE, Docter E, French T, Fox JC. Further evidence to
support the melanocytic origin of MDA-MB-435. Mol Pathol. 2002 Oct;55(5):294-9.). They measured
expression of several breast-specific genes and several melanoma-specific genes in MDA-MB-433
(cbtained from the American Type Culture Collection), as well as in other breast tumor cell lines,
melanoma cell lines and normal breast. Breast-specific genes were not detectably expressed in
MDA-MB-435 or in the melanoma lines, but were detected in most of the breast turmor cell lines as well as
normal breast. However, melanocyte-specific genes were expressed in MDA-MB-435, as well as in most of
the melanoma lines, but were not detectable in the other breast tumor celi lines, Additionally, xenografis of
MDA-MB-435 implanted into mammary fat pads of female SCID mice showed immunohistochemical
staining consistent with melanocytic origin.

More recently single nucleotide polymorphism (SNP) array analysis revealed that MDA-MB-435 is
derived from the same individual as the melanoma cell line M14 ( Garraway LA, et at. Integrative genomic
analyses identify MITF as = lineage survival oncogene amplified in malignant melanoma. Nature. 2005 Jul
T:436(7047):117-22, ; http://www.sanger.ac. uk/genetics/ CGP/NCI60/).

The NCI Developmental Therapeutics Program obtained MDA-MB-435 from Dr. Patricia Steeg (NCI) --
Dr. Steeg obtained the line from M.D. Anderson. The DTP has obtained DNA fingerprinting analysis of the
MDA-MB-435 in the DTP repository, as well as MDA-MB-435 from the ATCC (which obtained their
sample from M., Anderson). DNA fingerprinting on all MDA-MB-435 samples are consistent with their
derivation from the same individual. Thus the mix-up with the melanoma cell line M14 likely happened
early in the history of the cell line.

Note added §/5/2009: The panet designation for this cell fine continues to be a topic for discussion, as sean
in a recent publication by Chambers.
(MDA-MB-435 and M14 call lines: identical but not M4 melanoma? Cancer Res. 2009 jul

1;69(13):5292-3.}

Note added 8/2007; A recent publication by Rae et al. used karyotype, CGH, and microsatalite
polymorphism analyses, combined with bioinformatics analysis of gene expression and SNP data and
concluded that "All currently available stocks of MDA-MB-435 cells are derived from the M14 melanoma
cell line™. (Rae M et al. MDA-MB-435 cells are derived from M14 Melanoma cells--a loss for breast
cancer, but a boon for melanoma research. Breast Cancer Res Treat. 2007 Jul;104(1):13-8.)



JCRB No.
Cell Name

Profile

Animal
Species
Sex
Age

Tissue

Heélth Science Research Resources Bank

Japan Health Sciences Foundation
hetp://www.jhsf.or.jp/cgi-bin/HSRRB/C_ViewDetail.cgiljerb=JCRBO156

JCRBO156

KHYG-1

Human natural killer cell line with a p53 point mutation as a model
for p53-associated leukemogenesis and a model for differentiation
of NK/T cells.

human

Homo sapiens

F

45-year-old

peripheral blood

Case History aggressive NK cell leukemia

Metastasis
Genetics

Lifespan

p53 point mutation and cytogenetic characteristics.

infinite

Morphology lymphocyte-like

Characteristics high NK/LAK activity, {FN gamma production etc.

Ciassification

Establisher
Depositor

Medium

tumor
Yagita,M.
Yagita,M.

RPMi1640 medium with 10% fetal caif serum and 100 units/ml of
riL-2(Shionogi).

Passage Method Simple dilution because of suspension cell cuiture.

Subculture every 3-4 days with split ratio = 1/4.

Passage Cell No.  Split 1/4 every 3-4 days.
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hitp:/fwww.atcc.org/ ATCCAdvancedCatalogSearch/ProductDeta...

ATCC Adyanced Catalog Search » Product Detalls

Product Description

Before submitling an order you will ba asked to read and accepl the ferms and conditions of ATGC’s Mpterial Transfer Aqeeement or, in certain cases, an MTA specified by the

depositing institution.

Customers in Europe, Auslbratia, Canada, Chinz, Hong Kong, India, lsrasl, Japan, Kerea, Macau, Mexico, New Zealand, Singapore, and Taiwan, R.0.C. must centact a Jocal
distributor for pricing information and to place an order for ATCC cuftures and praducts.

Cell Biology
AT6c® Number:

Deslgnations:
Deposltors:
Binsafety Level:
Shipped:

Medlium & Serum:

Growth Properties:

Organism:

Morphelegy:

Source:

Permits/Forms:

Applications:

Recepters:

Tumerigenic:
DNA Profile (STR):

Age:
Gender:
Ethnicity:

Comments:

CRL-11147™  { Order this ltem

A2058
W Stetler-Stevanson
1

frozen

Ses Propagation
adherent

Home sapiens (human}

epithelial

Organ: skin
Plsease: meatanoma
Derived from metastatic site: lymph node

In addilion to the MFA mentioned above, other ATCC and/for regulatory
permits may be required for the transfer of this ATCC material. Anyone
purchasing ATCC malerial is ultimately responsible for obtaining lhe
permits. Please click herg for Information regarding the spacific
requirements for shipment to your location.

transfection host {technolegy from amaxa)

nerve growth factor {(NGF), expressed
laminin, expressed

Yes

Amalogenin: XY
CSF1PO: 10,11
D135317: 13,14
D168538: 9,13
055818: 9,12
D75820: 1
THC1: 7.9
TPOX: 8

vWA: 14,18

43 years adull
male
Caucaslan

This celt Hne |s highly invaslve and provides a source of cellular
invaslon associated proteins {(such as the 72000 dalton type IV
collagenase.

Tissua inhlbitor of matalloproteinase-2 [TIMP-2], autocrine motility
factor and the 67000 dakton laminin raceptor,

Price:

$329.00

Related Links
»

NCBIi Entrez Search
Make a Deposit

Print this Page

freguently Asked Questions
Mater|al Transfer Agreement

Technlcat Support

Related_Cell Culture Products

04/01/11 10:11 AM
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ATCC: Catalog Search http:/fwww.atce .org/ATCCAdvancedCatalogSearch/Producheta...

Propagation: ATCC complete growth medlum: Tha base medium for this cell lina
is ATCC-formulated Dulbecco's Modifled Eagle's Medium, Cafalog Ne.
30-2002. To make the complete growth medium, add the following
components to the base madivm: felal bovine serum to a final
concentration of 10%.
Atmosphere: alr, 95%; carbon dioxide (COZ2), 6%
Temperature: 37.0'C

Subculturing: Protocol:

1. Remove and discard culture medlum.

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

3. Add 2.0 1o 3.0 mi of Trypsin-EDTA solution to flask and observe

cells under an Inverted microscope until cell layer Is dispersed
{usually within 5 to 15 minutes).
Note: Yo avoid ctumplng do not agitate the cells by hitting or
shaklng the ftask while waiting for the cells to detach, Cells that
are difficuit to delach may be placed at 37°C to facliitate
disparsal,

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

5. Add appropriate aliquots of lhe cell suspension to new cuiture
vassels.

6. Incubate cultures at 37°C.

Subcultivation Ratlo: A subcultivation ratio of 1.6 to 1:12 Is
recommeanded
Medium Renewal: Every 2 to 3 days

Praservation: Freeze medium: Complete growth medium supplemented with 5%
(viv) DM50O
Storage temperature: liquid nltrogen vapor phase

Related Products: Recommended madium (without the additional supplaments or sefum
describad under ATCC Medlum)pATCC 30-2002
racommended serum:ATCC 30-2020

Reéferences: 22590; Fabricant RN, et al, Merve growth factor receptors on human
metanoma calis in cufture. Proc. Natl. Acad. Scl. USA 74: 565-569,
1877. PubMed: 265522
23263: Sherwin SA, et al. Human melanoma cells have both herve
growth factor and nerve growth factor-specific receplors on their cell
surfaces. Proc. Nall. Acad. Sci. USA 76: 1288-1292, 1979. PubMed:
375235
23269: Todaro GJ, et al. Transforming growth faclors produced by
cerfain human tumor cells: polypeplides that interact with epidarmat
growih faolor receplors, Proc., Nall. Acad, Sci. USA 77: 5258-5262,
1980, PubMad: 6254071
23404: Stetler-Stevenson WG, et al. The activation of human type IV
collagenase proenzyme. Sequence identification of the major
sonverslon product fotlowing organomercurfal activation. J. Biol. Chem.
264: 1353-1356, 1989. PubMed: 2536363
2354%:  Stetlar-Stevenson WG, et al. Tissue  Inhlbitor of
mefalloproteinase (TIMP-Z). A new membe¢r of the metalloptotelnase
inhibitor family. J. Biol. Chem. 284: 17374-17378, 1889. PubMed:
2793861

Return to Top

Notices and Disclalmers

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

Whils ATCC uses reasanzble sfforts to include accurate and up-lo-dste informalion on this site, ATCC makes no warranties or representations gs to its accuracy. Citallons from
sclenlific literature and palenis ara provided for informalional purposes only. ATGC does not wamant that such infarmation has been confirmed to be accurate.

All prices are listed in U.S. dollars and are subject lo change without nolice, A discount off the currant list price will bs applied 1o most cultures for nonprofit Inskitulions in the
United States. Cullures that are ordered as test tubes or flasks will carry an additional laboratory fea. Fees for permits, shipping, and handling may apply.

Back io my Search

20f2 04/01/11 10:11 AM
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Storage:
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Immunology:
Fingerprint:
Species:

Cytogenetics:

Molec. Genetics:
Viruses:
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24/08/10 10:25 AM

EM-2

human chronic myeloid leukemia in blast crisis
ACC 135

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

Raskind et al., Cancer Genet Cytogenet 25: 271-284 (1987), PubMed ID 2

target=_blank>3030532
Keating, Baillieres Clin Haematol 1: 1021-1029 (1987), PubMed ID 2852

target= blank>3332852
review: Drexler et al., Leuk Res 24: 109-115 (2000), PubMed ID

10654445
Dr. A. Keating, Toronto General Hespital, Ontario, Canada

DEMZ Calf Cuiture Data

single, round to oval cells in suspension

90% RPMI 1640 + 10% FBS

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

at 37 °C with 5% CO,

ca. 35-40 h

maximum density at about 1.0-1.5 x 105 cells/m|

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

LSMZ Scientific Data

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

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

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

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

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

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

MEC-1

Cell line;
Cell type:
DSMZ no.:
Crigin:

References:
Depositor:

Morphology:

Medium:
Subculture:

Incubation:
Doubling time:
Harvest:
Storage:

Mycoplasma:
Immunclogy:
Fingerprint:

Species:
Cytogenetics:

Molec. Genetics:

Viruses:

MEC-1
human chronic B cell leukemia
ACC 497

established in 1993 from the peripheral blood of a 61-year-old Caucasian
marn with chronic B cell leukemia (B-CLL in prolymphocytoid
transformation to B-PLL); serial sister cell line of MEC-2 (DSM ACC 500)
Stacchini et al., Leuk Res 23: 127-136 {1999), PubMed ID 10071128

Prof. F, Caligaris-Cappio, Hospital Mauriziano Umberto, Turin, [taly

REMZ Cell Culture Data

round to polymorphic cells growing in suspension, singly or partly in small
aggregates, a few cells are slightly adherent

20% Iscove's MDM + 10% FBS

split saturated cuiture 1:2 to 1:3 every 2-3 days; seed outatca. 0.5 x
10% cells/ml; after thawing, during the first week cells should be kept with
20% FBS initially; culture in 24-well-plate is of advantage; maintain at
about 0.5-2.0 x 106 cells/m|

at 37 °C with 5% CO;

ca. 40 hours

cell harvest of about 2.0 x 108 cells/m|
frozen with 70% medium, 20% FBS, 10% DMSO at about % x 108
cells/ampoule

DSMZ Scientific Bata

contamination was eliminated with BM-Cyclin (tiamulin & minocycline),
then negative in microbioclogical culture, RNA hybridization, PCR assays
CD3 -, CD10 -, CD13 -, CD19 +, CD20 +, CD34 -, CD37 +, ¢cyCD79a +,
CD80 +, CD138 -, HLA-DR +, sm/cylgG -, sm/fcylgM +, sm/cykappa +,
sm/cylambda -

same DNA profile as MEC-2 using multiplex PCR of minisatellite markers

confirmed as human by cytogenetics

human near-diploid karyotype with 10% polyploidy - 46(44-47)<2n>XY, -
2, +7,-12, +1-2mar, t(1;6¥q22-23;p21), add(7}(q1l), der(10){10pter-
>q22::7::2ql1->qter), del(17)(p11) - small acf/mar present in most cells

- resembles published karyotype

PCR: EBV +, HBV -, HCV -, HIV -, HTLV-I/II -, SMRV -

Page 1 of 1
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Cell Biology

ATCC® Number:

Designations:
Depositors:

Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:

Permits/Forms:

Isolation:

Applications:

Virus Resistance:

Reverse Transcript:

DNA Profile (STR):

Cytogenetic
Analysis:

Age:

25/01/10 2:20 PM

CCL-86™  Order this Item Price: $272.00
Raji Related Links »
W Henle NCB! Entrez
2 [CELLS CONTAIN HERPESVIRUS (EBV) ] Search
frozen Make a Depogit
See Propagation Frequently Asked
suspension Q_U_%t.l%ﬁ
Homo sapiens (human) A_I\_/I______—atenal Ttransfer
greemen
1 hoblast
ymp as Technical Support
Disease: Burkitt's lymphoma Related Cell
Culture Products

Cell Type: B lymphocyte;

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

Isolation date: 1963

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

The cells are partially resistant to poliovirus and vesicular
stomatitis viruses.

negative

Amelogenin: X,Y

CSF1PO: 10,12

D138317: 13

D165539: 8,11

D5S818: 10,13

D78820: 10

THO1: 6,7

TPOX: §,13

vWA: 16,19

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

11 years

Page 1 0f 3



" Untitled

References:
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Isoenzymes:

Age:
Gender:

Comments:

Propagation:

AK-1,1
ES-D, 1
G6PD, B
GLO-1, 2
Me-2,0
PGMI1, 0
PGM3, 1

53 years
female

The continuous cell line K-562 was established by Lozzio and
Lozzio from the pleural effusion of a 53-year-old female with
chronic myelogenous leukemia in terminal blast crises.
22609}

The cell population has been characterized as highly
undifferentiated and of the granulocytic series. [26059]
Studies conducted by Anderson, et al., on the surface
membrane properties led to the conclusion that the K-562 was
a human erythroleukemia line. [26060)

The K-562 cell line has attained widespread use as a highly
sensitive in vitro target for the natural killer assay. [1101]
[48829] [48830]

See Pross, et al. for a detailed analysis of the in vitro assay of
NK cells including the mathematics of quantitation of NK cell
activity. [48833]

K-562 blasts are multipotential, hematopoietic malignant cells
that spontaneously differentiate into recognizable progenitors
of the erythrocytic, granulocytic and monocytic series. [26061]
The effect of inducers on sublines derived from the original K-
562 cell line have been reviewed by Koeffler and Golde. [867)
Cultures from the ATCCstock have been shown to exhibit this
sensitivity for assessing human natural killer activity.
Karyological studies on various K-562 sublines have been
classified into three groups (A,B,C) by Dimery, et al. [26063]
The strain obtained by the ATCCmost closely resembles the B
population. Occurrence of the Philadelphia chromosome,
however, was of much lower frequency; none detected in 15
metaphases examined,

The line is EBNA negative.

ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated Iscove's Modified Dulbecco's
Medium, Catalog No. 30-2005. To make the complete growth
medium, add the following components to the base medium:
fetal bovine serum to a final concentration of 10%.
Atmosphere: air, 95%; carbon dioxide (CO2), 5%
Temperature: 37.0°C

24/08/10 10:42 AM

partnership-
e level services

BioStandards

Biological
Reference
Material and
Consensus
Standards for
the life
science

® community

Page 2 of 4



Untitled

24/08/10 10:42 AM

requires interaction between the promoter and intron. J. Biol,
Chem. 271: 12387-12393, 1996, PubMed: 8647842

32704: Chan YJ, et al. Synergistic interactions between
overlapping binding sites for the serum response factor and
ELK-1 proteins mediate both basal enhancement and phorbol
ester responsiveness of primate cytomegalovirus. J. Virol. 70:
8590-8605, 1996. PubMed: 8970984

33044: Nauseel WM, et al. Effect of the R569W missense
mutation on the biosynthesis of myeloperoxidase. J. Biol.
Chem. 271: 9546-9549, 1996. PubMed: 8621627

33174: Grune T, et al. Degradation of oxidized proteins in
K562 human hematopoietic cells by proteasome. J. Biol.
Chem. 271: 15504-15509, 1996. PubMed: 8663134

48829: Jondal M, Pross H. Surface markers on human b and t
lymphocytes. VI. Cytotoxicity against cell lines as a functional
marker for lymphocyte subpopulations. Int. J. Cancer 15: 596-
605, 1975. PubMed: 806545

48830: West WH, et al. Natural cytotoxic reactivity of human
lymphocytes against a myeloid cell line: characterization of
effector cells. J. Immunol. 118: 355-361, 1977. PubMed:
299761

48833: Pross HF, et al. Spontaneous human lymphocyte-
mediated cytotoxicity against tumor target cells. IX. The
quantitation of natural killer cell activity. J. Clin. Immunol. 1:
51-63, 1981. PubMed: 7334070 '
61237: Chen TR. Modal karyotype of human leukemia cell
line, K562 (ATCCCCL 243). Cancer Genet. Cytogenet. 17
55-60, 1985. PubMed: 3857109

61327: Wu SQ, et al. Extensive amplification of ber/abl fusion
genes clustered on three marker chromosomes in human
leukemic cell line K-56. Leukemia 9: 858-862, 1995. PubMed:

7769849

Return to Top

Page 4 of 4



fAMs &

This article was downloaded by: [Canadian Research Knowledge Network]

On: 20 July 2009

Access details: Access Details: {subscription number 770885181

Publisher Informa Healthcare

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

Cytotherapy
Publication details, including instructions for authors and subscription information:
http:fiwww.informaworld.com/smpptitle~content=t713656803

Improved isolation protocol for equine cord blood-derived mesenchymal stromal

cells

Thomas G. Koch *; Preben D. Thomsen *; Dean H. Betts *

= Department of Biomedical Sciences, University of Guelph, Ontario, Guelph, Canada ® Department of Basic
Animal and Veterinary Sciences, Faculty of Life Sciences, University of Copenhagen, Denmark

First Published:July2009

To cite this Article Koch, Thomas G., Thomsen, Preben D. and Betts, Dean H.(2009)'Improved isolation protocol for equine cord blood-
derived mesenchymal stromal celis',Cytotherapy,11:4,443 — 447

To link to this Article: DOI: 10.1080/14653240902887259
URL: htlp://dx.doi.org/10.1080/14653240902887259

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.




Downloaded By: |Canadian Rezearch Knowledge Rerwork] Ar: 16:23 20 July 2009

Inlamational Sociaty for Callutas Tharapy se
[ A R

N R
| Sl W q&s
3

Cytotherapy (2004) Vol. 11, No. 4, H3-H7

informa

healthcare

Improved isolation protocol for equine cord
blood-derived mesenchymal stromal cells

Thomas G. Koch"?, Preben D. Thomsen® and Dean H. Betts'

!Department of Biamedical Sciences, University of Guelph, Guelph, Outario, Canada, and *Depariment of Basic Anivial and Viterinary Seiences,

Faculty of Life Sciences, Untversity of Copenbagen, Denmark

Background aims

A rebust metbodalogy for the isolation of cord Wood-dorived
multipotent  vacsenchymal  stromal cells (CB-MSCs) from  fresh
wmbilical cord Wood has wat been reported in any spectes, The
objeetive of this study was fo improve the irolution procedure for
equine CB-MSCs.

Methods

Pre-eufture scparation of red and whire blood colls was done ysing
either PrepaCyte?-EQ medinm or Ficoll-Pague? PREAMIUM densiry
wedinm. Regular FBS and MSC-qualificd FBS were compared for

thetr ability to support the extablishment of prtative primary MSC

colones.

Results and conclusions

Our seslts indicate that PrepaCytd® -EQ medinm is superior fo
Ficoll-Pague™ PREMIUM density medium for the isolavion of
putative equine CB MSC and that MSC-qualificd FBS may improve
the isolation efficiency.

Keywords
Cord blood, borie, isolation, mesenclyymal seomal cells

Infroduction

Consistent and reproducible isolation of cord blood (CB)-
derived multipotent mesenchymal stromal cells (MSC)
from fresh umbilical cord blood has not been reported in
any study regardless of the species concerned. The highesr
reported isolation percentage has been 63% on selecred
cord blood samples. Developing a robust isolation method
for these progenitor cells is crucial for the widespread
acceptance of cord blood as a ceil source for autologous
use later in life. ‘The objective of this study was to improve
the isolation procedure for equine CB MSC by evaluating
different cell separation methods and fetal bovine serum
(FBS) batches. Our resalts indicate that PrepaCyte®-EQ
medium is superior to Ficoll-Pague™ PREMIUM density
medium for the iselation of putative equine CB MSC and
that MSC-qualified FBS may improve the isolation
efficiency.

Methods

Study design and cell line establishment

Fach of five fresh CB samples was split into three groups of
42 ml., from which the nuclear or mononuchear cell

(MNC) fraction was isolated by one of three methods:
PrcpaCytc@)-EQmedium {PTAY; BioF Inc, St Pand, MN,
USA), Ficoll-Paque™ PREMIUM medium {1.077 g/ml;
GE Ilealthcare, Mississauga, ON, Canada) loaded with
undiluted whole blood (FUD) and Ficoll-Paque™ PRE-
MIUM medium leaded with dituted whole blood {(FD).
The manufacturer’s guidelines were followed using A and
B salt solutions (Figure 1). The cell suspension from each
of the three separation methods was split into two groups
to allow assessment of two different batches of IFBS, one
being regular FBS and one being ‘MSC-qualified' FBS.
The CB was collected as described previously {1]. The
PE(Q_protoco] was based on the manufacturer’s guidelines
using 7 ml. whole blood mixed with 7 ml. PEQ_in 15-ml.
tubes. In the FUD and FD groups, 7 ml. sample were loaded
on o 6 ml. Ficoll-Paque PREMIUM density medium
(1.077 g/mL) in 15-mL tubes (six tubes eotal) prior to cell
separation, as per the manufacrure’s guidelines. The
nucleated cells in cach culture group were suspended in
10 mL isolation medinm (Jow-glucose Duibecco’s modified
Fagle mediuny, DMEM; Lonza, Wakersvilie, MDD, USA),
30% regular FBS (Invitrogen, Burlington, ON, Canada) or

Correspondnce tor 1. G. Koch, Department of Biomedical Sciences, University of Guelph, Guelph, Qntapo, Canada NI1G 2WI1. E-mail:

tkach@uoguelph.ca
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Figure 1. Study design. Each of five freel CB samples was split futo
three groaps of 42 mb and the nucicar or MNC fraction was fsolated
using the PEQ, FUD or FI} protocol, Celf suspessions from each of the
three scparation groups were split fiurtber fnto rivo groups to allow
assesoment of o different batches of FBS, regular FBS (Rog. FBS) and
MSC-gualificd FBS (MSC FBS).

MSC-qualified FBS {Invitrogen), with low dexamethasone
(1077 M; Sigma, Qakville, ON, Canada), penicillin (100 1U/
mL; Invitrogen), streptomycin (3.1 mg/ml; Invitrogen)
and L-glutamine (2 mM; Sigma). One milliliter was sub-
mitted for automated differential ccll counting, As most
reported seeding densities are based on manual cell counts,
which do not discriminate between grapulocytes and
monocytes, seeding densities were based on the total white
blaod cell count. Cells were seeded in six-well polystyrene
plastic culture plates and incubated at 38.5°C in humidified
atmosphere containing 5% CO; in air.

Population doubling time (PDT} was calculated from
passage (P) 2 onwards as follows: PD'T = (Jog(number of
cells obtained at subculture per cm?/[celk seeding density
per cm’)/log 2)/d], where d is the number of days in
culture.

Trilineage differentiation studies

Three cryopreserved cell lines from the PEQ_group were
assessed for adipogenic, chondrogenic and osteogenic
potency, as demonstrated previously for cells derived using
Ficoll medium separation [1].

For adipogenesis, each cell line was culured for 10 days
in either continuous expansion culture medium (regular
'BS), as defined above, or continuous adipogenic induc-
tion medium (BulletKi®; Lonza), The induction medium
consisted of 1 ps dexamethasone, 0.5 mam 3-isobutyl-1-
methyl-xanthine (}BMX), 10 pg/mL recombinant human
(¢h) insulin, 0.2 mm indomethacin and [0% feral calf
serum (FCS) in DMEM. The fetal calf serom included the
commercial medium kit for adipogenic induction was
discarded and substituted with [5% rabbit serum (Sigina}.

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

Chondrogenic differentiation was performed using a

‘micromass culture system [1,2]. Undifferentiated cells

(25 x10° cells) were culred for 2 and 4 weeks in
0.5 mL complete chondrogenic differentiation medium
(Lonza) containing 10 ng/mL transforming growth factor-
beta 3 (TGE-B3). Pellets were fixed in 10% formalin,
imbedded in paraffin blocks and sectioned into 5-pum
sections. Hemaroxylin and eosin (Sigma) as well as
Safranin O (Sigma) and Alcian Blue (Sigma} staining was
used to evaluate chondrogenic differentiation histologi-
cally.

Osteogenesis was induced using osteogenic indue-
tion medium (100 nm  dexamethasone and 10 mas
B-glycerophosphate; Sigma), 6.05 mas L-ascorbic acid-2-
phosphate (Fluka Biochemika, Sigma) and 10% FBS in
low-glucose DMEM (Lonza) for 10 days and compared
with control cultures exposed to regular expansion
medium.  Ostcogenic  differentiation was  evaluated
qualitatively using Alizarin Red § staining and semi-
quantitagively by alkaline phosphatase, caleium  and
protein assays, as reported elsewhere [1].

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

Results and Discussion

Significantly more MNC were isolated in the PEQ_group
compared with the FUIY and FD) groups (Figure 2A). The
average total nembers of MNC seeded from each of the
processed 42 m). cord blood within each group were as
follows: PEQY, 4.5.0 x 10° cells {range 243 x 10* - 891 x
10%); FUD, 2.88 x 107 cells (range 9.0 x 10° - 5.4 % 107)
D, 2.52 % 107 cells (range 9.0 x 10% - 5.4 x 10). Signifi-
cantly more colonies were established in the PEQ_group
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Figure 2. MNC concentrations and primary colony numbers. (4) Use
of PEQ yidded significantly bigher concentrations of MNC than
methods of undiluted aud dilured blood loaded onto Ficoll-Paguie
PREMIUAM (FUD and FD groups, respeetively). (B) Significantly
mare colonies were noted in the PEQ group than with either FUD or
FD groups. Selid light gray column, regular FBS; solid black column,
MSC-gualified FBS; gray checked columm, regular and MSC-gualified
FBS combined. Statistical significant differences at the level of P <
0.05 are indicated by different lower case letters.

compared with the FUD and FD groups (Figure 2B). In
the PEQ_group, 25 colonies were noted, with 15 cultured
in MSC-qualified FBS and 10 culwred in regular FBS.
There were no significant differences in the number of
colonics established in the FUD and FD groups of seven
and two colonies, respectively. In the FUD and FD groups
only one colony was noted in the MSC-qualified IBS
culture group. The difference in colony numbers using
different serum sources was insufficient for statistical
comparisons. The importance of sereening multiple FBS
batches to determine which ones provide the best support
for isolation of human bone marrow-derived MSC has
been reported previously [3,4]. Further work is required 1o
determine whether commercially available MSC-qualified
IBS improves the isolation of equine MSC.

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

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

The overall PDT per day for 15 cell lines was 0.89 (SEM
0.1029). PDT for equine adipose tissue-derived MSCs
(AT-MSCs) has been reported as 2:190.9 days for the first
10 population doublings [8]. The PDT for equine bone
marrow-derived MSCs (BM-MSCs) has been reported as
1.490.22 days for passages after initial cell line establish-
ment, and was associated with a prolonged PDT of 4.991.6
days [9]. The isolated CB-MSCs appears to be more
proliferative than AT-MSCs and BM-MSCs, although

different culture conditions complicate a direct compar-

ison,

RFU/{(mg BSA/ml)

" Non-Induced  Induced

Figure 3. Assessment of adipegenesis. (A) Oil Red O staining of non-
induced comtrol cell cultures at day 10, magnification x 200, Few cells
contain small Ol Red O-positive vacuoles. (B) Oil Red O staining of
induced cell eultures on day 10, magnification % 200. Note the change
of morphology roward large cuboidal edlls and robust presence of Oif
Red O vacwoles in all colls. The other rwo edll lines rested shorwed
similar results. (C) Quantitative assessment of intracellular lipid
content using the AdipoRed assay. The relative fluorescent unir (RFU)
values were normalized against the total protein content of the enlture
wells, Induced cultures contaived significantly mare tutracellular lipids
than won-induced cultures (P = 0.0006),
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All three tested cell lines could be induced to form
pre-adipocytes and a statistically significant (P = 0.0006)
increase in adipogenesis was measured in induced cultures
compared with non-induced cultures using the quantita-
tive AdipoRed assay (Figure 3). All three cell lines tested
could also be induced toward the osteogenic cell lineage, as
demonstrated by marked Alizarin Red S-positive calcium
deposits in the induced cultures and a significant quanti-
tative increase in alkaline phosphatase activity as well as
calcium concentration in induced cultures compared with
non-induced cultures (Figure 4). One in three tested cell
lines showed robust chondrogenic differentiation, as
demonstrated by an increase in pellet size over time as a
result of production of extracellular matrix (ECM) and
evidenced by the positive stain of glycosaminoglycans by
Alcian Blue and Safranin O together with hyaline-like
cartilage morphology of lacunae containing the chondro-
cyte (Figure 5). The reasons for the variable chondrogenic

Aliza Alizarin Red § stain
A ket - B

Induced, x 100

[ D [Ca™JTP (pooled cell lines)

‘E 08 - 10 17 |

85 . 5 00 |

i 5 oo |

gg 02 504 a |

£ 02 : |
0ol g ool ma

L 1

Figure 4. Assessment of osteogenesis, () Alizarin Red S (ARS)
staining of non-induced control cell eultures at day 10, magnification
x 100. (B) ARS staining of induced cell cultures at day 10,
magnification % 100. Extensive ARS-positive ECM and no indivi-
dual cells can be discerned. The other rwe cell lines tested showed
stmslar results. (C) Quantitative assessment of alkaline phosphatase
(AP) activity after 25 min of enzymatic activity., The AP absorbance
values were normalized against the total protein (I'P) comtent of
the eulture wells. hiduced enltures (1) showed significantly more AP
activity than nou-indueed cultures (NI} (P = 0.0012). (D) Quanti-
tative assessment of calcium content per culture wwell. The caleium
concentrations were normalized against the TP content measured
in the AP wells. lnduced caltures showed significantly more caleium
deposits than non-induced cultures (P = 0.0006). Different letters
above the bar graphs indicate statistically significant differnces
(P <0.05).

Alclan Blue (x100) Safranin O (x100)
ro

Cell line 1

Cell line 2

Figure 5. Assessment of chondrogenesis. One of three fested PEQ-
derived putative MSC lines shawed positive chondrogencsis (A, B). All
images are at 100 times magnification with colors auto-adfusted wsing
Adopé® Photoshop® 7.0 software. Note the larger pellet size of (A) and
(B) compared with the absent chondrogenesis of (C) aud (D), reflecting
deposition of ECM. Glycosaminoglycans, in the ECM, are positively
staived with Alcian Blue and Safranin 0. Chondrocytes within
lactinae are also evidont, consistent with a hyaline-like cartilage

morpholegy. (C) and (D) are negative for the stains.

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

is truly absent.
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various

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

the pathogens are to be imported.
Quantité de la maligre 3 importer - Dans | cas d'un agent anthropopathogéne du groupe de risque 2, touls intervalle su périade dimporiation.

Approximately 600 ml human blood (60-90 ml/shipment at 4-6 week intervals)
will be imported in a one~-year period.

-

Description of applicant’s facilities and equipment for handling material (Note: Appropriste containment Is required: see the LABORATORY BIOSAFETY
GUIDELINES as amended from time o time, established by Health Canada and the Medical Research Couneil of Canada).
Deseriplion des inslakiations et de I'équipement du demandeur utilisés pour la manutention de la matiére (Remarqus : Confinement adéquat exigé : voir
les LIGNES DIRECTRICES EN MATIERE DE BIOSECURITE EN LABORATOIRE, avec Jeurs madificalions successives, Stablies par Santé Canada
et le Consail da rechearcha madicales du Canada).

our laboratory meets Containment Level 2 requirements as per the Laboratory

Biosafety Guidelines 3rd edition.
No
R Ignements complé tal E Non
8. Address of location whera the human pathogen is to be used / Adresse du lisu ol) sera utifisé 'agent anthropopathogane
Robarts Research Institute, 100 Perth Dr., London, ON, N6A S5KB

™

Additional Information atlached Yes
cHalnt Qui

8. Methad of trealment of material for the purposes of decontaminaltion, sterifization and waste disposal
Méthode de trailement de la matidre zux fins de décontamination, de stérilisation et de I'élimination des déchels

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

bleach prior to disposal.
10. Work objectives, proposed plan of work and addiional perfinent information / Objectifs des fravaux, plan de travail proposé el aufres renseignements utiles
Gamua delta T cells (GDTc) conatitute 2-5% of circulating lymphooytes in human bleod. Since these cells elicit cytolytic
responses against a variety of tumors in vitre and in vive, immunotherapy using GDTc¢ is currently under investigation jn
clinical trials. Using our GDTc isclation and expansion pretecol we aim to: 1) assess whether GDTe can be expanded from
the blosd of chronic myeloid leukemia {CML) patients; 2} determine clonality of expanded GDTe; 3) assess functional
capacity of expanded GDTe; 4) determine mechanisms of cytotoxicity of GDTc against CML cell lines and autologous tumours;
and 5} aspess iron ¢oXide labeling of expanded GDTc for single cell imaging via MRI.

11. Apphicant

| undertake that lhe material comprising the human pathegen will, in the event
af its imporiation, be used in accordance with such tenrms and condilions as
may be specified in the permit, and | cerfify that the facilities in which the
material will, in thal event, be manipulated and stored meet tha following
containment leve!;

Demandeur

Je m'engage & ce que a matigre comprenant Fagent anthrepepathogéns,
dans levenlualild de son importation, soit utiisée conformément aux
condilions du permis d'importation et faltasle que les installations dans
lesquelles celte matidre sera manipulée et enlreposée salisfont aux
exigences du niveau de confinernent sujvant;

Containment level {(Check ona black onty)
Niveau de confinement {Ne cocher qu'une seule case}

O E=z [ds [1+4

Signature of applicant - Signalure du demandeur

lea,w,ua ™M &uﬂm)

Date

] o glonoli

“Nots:
Physical containmen levels and mechanical ]
wasts disposal facifities are subject lo verification as may be requu'ed by the Dlrector

*Remarqua :

Lesnnreauxde fi physiq
opér s ol és ir iona d'éli
une vérification sile Directeur I'exige,

ainsi que les Iques, fes prolocoles
des déchels de laboratoire sont soumis &

HEISC 4324 12-2004)

Canadi



GDTc cloning protocol (P. Fisch)

Protocol:

1) Isolate PBMCs from 20 ml blood.

2) FACS sort (and count) yd T cells by positive selection directly into vial containing
irradiated feeder cells* (1 x 10%ml) in medium, then mix well with fresh medium. The
laser should be turned down as low as possible <100 mW.

3) Plate out at 1 cell/well (according to FACS count) into 96 well plates. Actual density
will likely be 0.5 cell/well. Grow at 7% CQO,. Clones should come up after 9-12 days.

4) Wait another 2-3 days, then pick the clones, transferring them from 1 well into 6 into
fresh medium with fresh feeders. Use only the inner 60 wells, thus you have 10
clones/plate.

5) Once they have grown a bit, test them for desired characteristics (cytotoxicity,
EACS...) and then select them carefully. Once selected, plate only 1 clone/plate.

6) Freeze 2-3 vials/clone as early as possible. Once confluent (medium can get slightly
yellowish), harvest plate almost entirely and freeze down in cold freezing medium.
Transfer the remaining cells to a fresh plate with fresh medium and feeders.

7) Passage the cells once per week-10 days. When plating, seed at Iess than 2 x 10%/plate
and allow to grow up to 10 x 10°,

* Feeder cells can be allogeneic, Freeze aliquots of PBMCs, thaw and then irradiate. For
best results, use fresh feeders. Use 2 x 10* — 5 x 10° PBMCs/well and 1 x 10* LCLs.
LCLs are very important for establishing clones; less yield is achieved with PBLs alone.
Irradiate PBMCs at 5-10 Gey, LCLs at 30 Gey. If only using autelogous PBMCs (no
LCLs), then use 3-5x10* per well.
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v8 T cell isolation and expansion protocol
Dec 2009

Materials

MACS buffer

AIMYV medium + 5% heat inactivated hu serum
ConA

L-2

1L-4

MACS antibody and beads

Ice

MACS column, magnet and holder

Eppis for counting

24 well plates (Falcon)

1. Isolate PBMCs from donors. Expected yield ~1.0 x 10° cells/ml

COUNT:
2. Spin 5 min at 1800 rpm. Resuspend cells at 40ul/107 cells in cold MACS buffer
(degassed) in a 50 ml conical.

ul buffer used:
3. Remove 6pl for FACS analysis.
4. Add yd TCR hapten antibody at 10ul/10” cells. Incubate in the fridge for 10 min.

ul Ab used:

incubation time:
5. Wash with 10 ml cold MACS buffer. Spin 5 min 1500 rpm 4 deg. Discard supernatant.
6. Resuspend cells at 30ul/10 cells in cold MACS buffer.

ul buffer used:
7. Add anti-hapten-FITC antibody/beads at 20ul/10 cells. Incubate in the fridge for 15
min. ul Ab used:

incubation time:
8. Wash with 10 ml cold MACS buffer. Spin 5 min 1500 rpm 4 deg.
9. Prime MACS column by inserting it into holder and carefully adding 500ul.
10. Discard supernatant and resuspend cell pellet in 500ul cold MACS buffer and then
carefully add to column, by placing tip against the side of the column and allowing the
cell suspension to run down the side.
11. Wash column with 3 x 500ul MACS buffer.
12. Add 3 ml medium to column. Remove column from magnetic holder and place into a
fresh 15 ml conical. Insert plunger and press down to elute cells from the column.
13. Count cells, resuspend at 2.5 x 10°cells/ml and seed into 24-well plates (2ml/well).
Use 1-2 ml for FACS analysis (wash in FACS buffer 1 x before antibody incubation).
14. Remove 75ul (15ul/sample) from MACS negative fraction for FACS analysis.



FACS Staining:

preMACS | MACS+ | MACS-

unstained 1 7 9

CD3 FITC 1:100 2 - 10
vd TCR PE 1:10 3 - 11
aff TCR PE 1:20 4 8 12
V62 PE 1:100 5 -

Vo1 FITC 1:50 6

Antibodies: 20-50 ul dilution/sample

Important notes:

50 ml conicals for isolation and antibody incubations

25-27 min primary antibody and 15 min secondary antibody incubations for MACS sorting
Con A 7-8 days (B days better!)

remove all medium and replace with fresh at each feeding

spin down at 800rpm (sugg by Simone)} ROOM TEMP

96 or 24 well-plates are better than 6-wells or 12-wells

12 and 8-wells are fine for passages beyond ConA and the first passage after ConA removal

expansion stops in T75 flasks

best seeding density 2.5-5 x 10ES cells/m|
don't change med until med is apricot or yeflowish
spin at RT

AIM-V medium {can probably use RPM!)
5% hu AB serum

10 ng/ml IL-2

10 ng/mi IL-4

first 6-8 days:
Tug/ml Concanavalin A



Keep the clones up to 4 weeks in culture after they begin to expand. Y ou cannot say by
vision if cells are clonal or polyclonal. As a matter of fact, gamma delta clones typically
grow in a "flower-type" shape since the cells show active motility,particularly the
acivated clones with high cytotoxic potential... They may however also grow as round
colonies if they are longer in culture or if they tend "to be overgrown".

Thawing: Thaw 1 vial in fresh Iscoves Medium with 10% HS no cytokines. Centrifuge
cells, then resuspend in complete medium with [L-2, irradiated feeders and PHA. Plate 60
wells on one plate. Paul never counted them after thawing. If it worked you should see
growth with naked eyed within 1 to three days... If you have too many clones to thaw you
can also plate on % plate (30 wells) and expand later once they grow. To improve
conditions it helps taking fresh feeder cells and not frozen ones...
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Mammalian cell transfection*

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

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

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

**MDA-MB-231BR eGFP cells

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

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

The following day exchange media with 500 uL of fresh DMEM

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

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

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

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

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

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

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

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

W



pcDNA3.1(+)
pcDNA3.1(-)

Catalog nos. V790-20 and V795-20, respectively

Version [
081401
28-0104

¢) Invitrogen

life technologies

www.invitrogen.com
tech_service@invitrogen.com
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Important Information

Contents pcDNA3.1 is supplied as follows:
Catalog no. Contents
V790-20 20 pg pcDNA3.1(+), lyophilized in TE, pH 8.0
20 g pcDNA3 1/CAT, lyophilized in TE, pH 8.0
V795-20 20 pg pcDNA3.1(-), lyophitized in TE, pH 8.0
20 pg pcDNA3.1/CAT, lyophilized in TE, pH 8.0

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

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

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

Vector Restriction Enzyme Expected Fragments (bp)
pcDNA3.1(+) Nhe 1 5428
Pst1 1356, 4072
Sacl 109, 5319
pcDNA3.1(-) Nhe ] 5427
Pst 1 1363, 4064
Sacl 169, 5258
pcDNA3.1/CAT Nhe 1 6217
Pstl 2145, 4072
Sac1 109, 6008




Overview

introduction

Experimental
QOutline

Methods

pcDNA3.1(+) and pcDNA3.1(-) are 5.4 kb vectors derived from pcDNA3 and designed
for high-level stable and transient expression in mammalian hosts. High-level stable and
non-replicative transient expression can be carried out in most mammalian cells. The
vectors contain the following elements:

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

o  Multiple cloning sites in the forward (+) and reverse (-) orientations to facilitate
cloning
¢ Neomycin resistance gene for selection of stable celi lines

o  Episomal replication in cells lines that are latently infected with SV40 or that express
the SV40 large T antigen (e.g. COS-1, COS8-7)

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

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

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

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

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

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

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

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




Cloning into pcDNA3.1, continued

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

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

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

enhancer region (3 end)
689 CATTGACGTC AATGGGAGTT TGTTTTGGCA CCARAAATCAA CGGGACTTTC CAAAATGTCG

CAAT TATA
749 TAACAACTCC GCCCCATTGA CGCAAATGGG CGGTAGGCGT GTACGGTGGG AGGTCTIATAT

3 end of RCMV I"—)
! putative transcriptional start —_—

809 AAGCAGAGCT CTCTGGCTAA CTAGAGAACC CACTGCTTAC TGGCTTATCG AAATTAATAC

T7 promoter/primer binding s1tc NheI PmeI Aﬂ' 11 Hmd 111 Asp718[ KpnI
869 GACTCACTAT AGGGAGACCC AAGCTGGCTA GCGTTTAAAC TTAAGCTTGG TACCGAGCTC

BamHI B.s'.rX I* EcoR I E'coR v BstX I* No.r I Xko 1
929 GGATCCACTA GTCCAGTGTG GTGGAATTCT GCAGATATCC AGCACAGTGG CGGCCGCTCG
Xbal Apa [ Pmel pcDNA3 1/BGH reverse priming s:te
|
989 AGTCTAGAGG GCCCGTTTAA ACCCGCTGAT CAGCCTCGAC TGTGCCTTCT AGTTGCCAGC

1049 CATCTGTTGT TTGCCCCTCC CCCGTGCCTT CCTTGACCCT GGAAGGTGCC ACTCCCACTG

BGH poly (A) site
1109 TCCYTTCCTA ATAARAATGAG GAAATTGCAT

"Please note that there are two Bs¢X [ sites in the polylinker.

continued on nex! page



Cloning into pcDNA3.1, continued

E. coli
Transformation

\
~ é‘ﬂEN’o -~

2ECo

Preparing a
Glycerol Stock

Transform your ligation mixtures into a competent recA, endA E. coli strain (e.g. TOP10F,

DH50"-T1¥, TOP10) and select transformants on LB plates containing 50 to 100 pg/ml
ampicillin. Select 10-20 clones and analyze for the presence and orientation of your insert.

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

available separately from Invitrogen in 2 pg aliquots.

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

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

Isolate a single colony and inoculate into 1-2 ml of LB containing 30 pg/ml ampicillin,
Grow the culture to mid-log phase (ODgge= 0.5-0.7).

Mix 0.85 ml of culture with 0.15 m! of sterile glycerol and transfer to a cryovial.

Store at -80°C.




Creation of Stable Cell Lines

Introduction

Geneticin®

Selective
Antibjotic

Geneticin®
Selection
Guidelines

Determination of
Antibiotic
Sensitivity

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

Geneticin® Selective Antibiotic blocks protein synthesis in mammalian cells by interfering
with ribosomal function. It is an aminoglycoside, similar in structure to neomycin,
gentamycin, and kanamycin. Expression of the bacterial aminoglycoside phosphotransferase
gene (APH), derived from Tn3, in mammalian cells results in detoxification of Geneticin®
(Southern and Berg, 1982).

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

»  Prepare Geneticin® in a buffered solution (e.g. 100 mM HEPES, pH 7.3}.
o Use 100 to 800 pg/ml of Geneticin® in complete medium. ‘
e Calculate concentration based on the amount of active drug (check the lot labei).

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

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

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

weeks of growth in selective media.

To successfully generate a stable cell line expressing your gene of interest from
peDNA3.1, you need to determine the minimum concentration of Geneticin® required to
kill your untransfected host cell line. We recommend that you test a range of
concentrations to ensure that you determine the minimum concentration necessary for your

host cell line,

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

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

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

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

Geneticin®.

continued on next page



Creation of Stable Cell Lines, continued

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

Integrants

I

Transfect your mammalian host cell line with your pcDNA3.1 construct using the
desired protocol. Remember to include a plate of untransfected cells as a negative
control and the pcDNA3.1/CAT plasmid as a positive control.

24 hours after transfection, wash the cells and add fresh medium to the cells.

48 hours after transfection, split the cells into fresh medium containing Geneticin® at
the pre-determined concentration required for your cell line. Split the cells such that
they are no more than 25% confluent.

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

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




pcDNA3.1 Vectors, continued

Features of peDNAZ1(+) (5428 bp) and pcDNA3.1(-) (5427 bp) contain the following elements. All

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

Feature

Benefit

Human cytomegalovirus (CMV)
immediate-early promoter/enhancer

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

T7 promoter/priming site

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

Multiple cloning site in forward or
reverse orientation

Allows insertion of your gene and
facilitates cloning

Bovine growth hormone (BGH) Efficient transeription termination and

polyadenylation signal polyadenylation of mRNA (Goodwin and
Rottman, 1992)

fl origin Allows rescue of single-stranded DNA

SV40 early promoter and origin

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

Neomycin resistance gene

Selection of stable transfectants in
mammalian cells (Southern and Berg,
1982)

8V40 early polyadenylation signal

Efficient transcription termination and
polyadenylation of mRNA

pUC origin

High-copy number replication and growth
in E. coli

Ampicillin resistance gene (B-lactamase)

Selection of vector in E. coli

11
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PT3843-5
Cat. No. 632494

pDsRed-Monomer-Hyg-N1Vector Information

MCS
(591-671)

uc
pori Pooav 1

Amp'

DsRed-
pDsRed- Monomer
» Monomer-Hyg-N1

svan 5.8 kb
polv A oA ' Not 111350,
Svaderi  fl
P ori
EcoR |
12804)
591 601 611 621 831 641
(.3 CTAGCG CTA [':CG GAC TCA GAT CTC GAG CTl.l AAG CTT CGA ;\TT CTG CAG TCG AC
Nhel Xnol .\  Hindll  EcoR| Sall
Sac| Acel
851 561 &7 DsfRed-Monomer

. . * —_—
G GTA CCG CGG GCC £GG GAT CCA CCG GTC GCC ACC ATG GAC
Kpni Apal BamHt Agel
Aspig| Xmal
Saclt Smal

Restriction' Map and Multiple Cloning Site {MCS) of pDsRed-Monomer-Hyg-N1 Vector. Unique restriction sites are
in bold.The Not) site follows the DsRed-Monomer stop codon. NOTE: The Xba | and Bc! sites are methylated in the
DNA provided by Clontech Laboratories, Inc. If you wish to digest the vector with these enzymes, you will need to
transform the vector into a dam- host and make fresh DNA.

Description

pDsRed-Monomer-Hyg-N1 is a mammalian expression vector that encodes DsRed-Monomer
{DsRed.M?1}, a monomeric mutant derived from the tetrameric Discosoma sp. red fluorescent
protein DsRed {1). DsRed-Monomer contains forty-five amino acid substitutions (listed on page
2}. When DsRed-Monomer is expressed in mammalian cell cultures, red fluorescent cells can
be detected by either fluorescence microscopy or flow cytometry 12-16 hr after transfection
{DsRed-Monomer excitation and emission maxima = 557 nm and 592 nm, respectively).
The DsRed-Monomer coding sequence is human codon-optimized for high expression in
mammalian cells (2}.

DsRed-Monomer is well suited for use as a fusion tag.The multiple cloning site (MCS} in pDsRed-
Monomer-Hyg-N1 is positioned between the immediate early promoter of CMV {F,,, .} and the
DsRed-Monomer coding sequence. Genes cloned into the MCS are expressed as fusions to the
N-terminus of DsRed-Monomer if they are in the same reading frame as DsRed-
Monomer and there are no intervening stop codons. A Kozak consensus sequence is
located immediately upstream of the DsRed-Monomer gene to enhance translational
efficiency in eukaryotic systems {3). SV40 polyadenylation signals downstream of the
DsRed-Monomer gene direct proper processing of the 3' end of the DsRed-Monomer
mRNA. The vector backbone contains an SV40 origin for replication in mammalian
cells expressing the SV40 T antigen, a pUC origin of replication for propagation in
E. coli, and an {1 origin for single-stranded DNA production. A hygromycin resistance cassette
{Hyg’) ~consisting of the SV40 early promoter, the hygromycin resistance gene, and SV40
polyadenylation signals—allows stably transfected eukaryotic cells to be selected using
hygromycin. A bacterial promoter-resistance gene cassette confers ampicillin resistance in
E. coli.

{PROX3708; published October 2010)



pDsRed-Monomer-Hyg-N1 Vector Information

GTG—TGC (Val-175 to Cys) mutation: 1201-1203
GAG—GAC (Glu-176 to Asp) mutation: 1204-1206
TCC—oALCC {Ser-179 to Thr) mutation: 1213-1215
ATC>GTG {lle-180 to Val) mutation: 1216-1218
ATG—AAG (Met-182 to Lys) mutation: 1222-1224
TAC-AAC (Tyr-192 to Asn) mutation: 1252-1254
TAC—CAC (Tyr-193 to His} mutation: 1265-1257
TCC—AAC {Ser-203 to Asn) mutation: 1285-1287
ATC»GTG {lle-210 to Val} mutation: 1306-1308
CGC—CAC {Arg-216 to His) mutation: 1324-1326
ACC—GCC (Thr-217 to Ala} mutation: 13271329
GGC-GCC (Gly-219 to Ala) mutation: 1333-1335
CAC—TCC {His-222 to Ser) mutation: 1342-1344
CTG->GGC (Leu-223 to Gly} mutation: 1345-1347
TTC»TCC (Phe-224 to Ser) mutation: 1348-1350
CTG-»CAG (Leu-225 to Gin} mutation: 1351-13563
* SV40 early mRNA polyadenylation signal
Polyadenylation signals: 1510-1515 & 1539-1544; mRNA 3' ends: 1548 & 1560
f1 singla-strand DNA origin: 1607-2062 (Packages the noncoding strand of DsRed-Monomer)
SV40 origin of replication: 2403-2538
SV40 early promoter
Enhancer (72-bp tandem repeats}: 2236-2307 & 2308-2379
21-bp repeats: 2383-2403, 2404-2424 & 2426-2446
Early promoter elemsnt: 2459-2465
Major transcription start points: 2455, 2493, 2499 & 2504
» Hygromycin resistance gene:
Start codon {ATG): 2560-2562; stop codon: 3583-3585
* 5V40 early mRNA polyadenylation signal: 3732-3737 & 3761-3766; mRNA 3' ends: 3770 & 3782
e Bacterial promoter for expression of Amp' gene:
-35 region: 3932-3937; ~10 region: 3955-3960
* ' Ampicillin resistance gene:
Start codon (ATG): 4002-4004; stop codon: 48604862
+ pUC plasmid replication origin: 5025-5668

Sequencing primer location
* DsRed1-N Sequencing Primer {Cat. No. 632387; 5'-GTACTGGAACTGGGGGGACAG-3'): 879-869

Propagation in E. cofi

* Suitable host strains: DH5a, HB101 and other general purpose strains. Single-stranded DNA production requires
'a host containing an F plasmid, such as the JM108 or XL1-Blue strains.

* Selectable marker: plasmid confers resistance to ampicillin (100 pg/ml} in E. coli hosts.

» £, colireplication origin: pUC

¢ Copy number: high

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

References

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

3. Kozak, M. (1987) Nucleic Acids Aes. 15:8126-8148.

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

Protocol No. PT3843-5 www.clontech.com Clontech Lahoratories, Inc.
Version No. PROX3708 3
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pEYFP-C1 Vector Information

Nhel 592
EcodT lEson)
Agel 01)

PCMV IE

Eco01091
{3854)

pEYFP-C1

0.7 kb BsrG 11323

SV40

MCS
{1330-1417)
AfHl pigagy
Stul
(2577
3% 140 1350 1360 1370 1380 1390 100 STOPs
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Restriction map and muttiple cloning site (MCS) of pEYFP-C1. All restriction sites are shown are unigue. The Xbal and
Bell sites (%) ara methylated in the DNA provided by BD Biosciences Clontech. if you wish to digest the vectors with these
enzymes, you will need to transform the vector into a danm host and make fresh DNA. :

Description: _

pEYFP-C1 encodes an enhanced yellow-green variant of the Aequorea victoria green fluorescent
protein {GFP). The EYFP gene contains the four amino acid substitutions previously published as
GFP-10C (1): Ser-65 to Gly; Val-68 to Leu; Ser-72 to Ala; and and Thr-203 to Tyr. The fluorescence
excitation maximum of EYFPis 513 nm; the emisslon spectrum has a peak at 527 nm (in the yellow-
green region}. When excited at 513-nm, the E_of EYFP is 36,500 cm~'M-' and the fluorescent
quantum yield is 0.63 (1), resulting in a bright fluorescent signal. The fluorescence observed is
roughly equivalent to'that from EGFP.

Amixture of EYFP- and EGFP-expressing celis can be sorted by flow cytometry using a single excitation
wavelength {i.e., 488 nm). EYFP emission is detected using a 525-nm dichroic shoripass mirror and a
530/30-nm handpass ﬁlte_r; EGFP emission is detected using a 510/20-nm bandpass filter.

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

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

The vector contains an SV40 origin for replication and a neomycin resistance (Neo') gene for setection
{using G418) in eukaryotic cells. A bacterial promoter {P) upstream of Neof expresses kanamycin
resistance in E. coli. The vector backbone also provides a pUC19 origin of replication for propagation in
E. coli and an 1 origin for single-stranded DNA production, The recombinant EYFP vector can be

(PR28944; published 03 October 2002}



PEYFP-C1 Vector Information

Notice to Purchaser

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

Not-For-Profit research institutes or entities aré granted an automatic license with the purchase of this product for use in non-commercial internal
research purposes, the terms of which are disclosed in detail in the license that accompanies the shipment of this product. Such license specifi-
cally excludes the right to seill or atherwise transfer this product or its compenents to third parties.

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

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

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

® 2002, Becton, Dickingson and Company

Protocol # PT3176-5 www.bdbiosciences.com BD Biosciences Clontech
Version # PR29544 3



Spin Infection

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

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

PC3M cells

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

confluent flask.

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

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

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

transductants.

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

5.Spin down in the Beckman GS-15 centrifuge using the plate rotor
2.2h30mins, 1000 x g, at room temperature, no brakes
1.1 didn’t try it with brakes

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

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

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

1.1 didn’t want to throw out any cells, so I lifted them with trypsin, and replated
everything into a 6 well plate. Once that was confluent, it was moved toa T25, and

lastly to a T75 as confluency dictated.
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