THE UNIVERSITY OF WESTERN ONTARIO
BIOHAZARDOUS AGENTS REGISTRY FORM
Approved Biohazards Subcommittee: March 27, 2009
Biosafety Website: www.uwo.ca/humanresources/biosafety/

This form must be completed by each Principal Investigator holding a grant administered by the University of
Western Ontario or in charge of a laboratory/facility where the use of Level 1, 2 or 3 bichazardous 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 alse be updated at least every 3 years or when there are changes to the biohazards being used.

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

Completed forms are to be returned to Occupational Health and Safety, (OHS), (Support Services Building,
Room 4190) for distribution to the Biohazard Subcommittee. For questions regarding this form, please contact
the Biosafety Officer at extension 81135 or biosafety@uwo.ca. if there are changes to the information on this
form (excluding grant title and funding agencies). contact Occupational Health and Safety for a modification form.
See website: www uwo ca/humanresources/biosafety
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Location of experimental work to be carried out: Building(s) _5 O/7&°Z Room(s) 227 235

*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
Weslern Ontario Biosafety Officer (See Section 12.0, Approvals).
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PLEASE ATTACH A BRIEF DESCRIPTION OF YOUR WORK THAT EXPLAINS THE BIOHAZARDS USED
AND HOW THEY WILL BE USED. PROJECTS SUBMITTED WITHOUT A SUMMARY WILL NOT BE
REVIEWED.

Names of all personnel working under Principal Investigators supervision in this location:
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1.0 Microorganisms

1.1 Does your work involve the use of microorganisms or biplogical agents of plant or animal origin (including but
not limited to viruses, prions, parasites, bacteria)? YES O NO
If no. please proceed to Section 2.0

Do you use microorganisms that require a permit from the CFIA? O YES }(NO
If YES, please give the name of the species.
What is the origin of the microorganism(s)?
Please describe the risk (if any) of escape and how this will be mitigated:

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

1.2 Please complete the table below:

- Name of Is itknown | Isitknown | lIsitknown | Maximum Source/ PHAC or
i Biological to be a to be an to be a quantity to Supplier CFIA
ageni(s)* human animal zoonotic be cultured Containment
pathogen? | pathogen? | agent? at one time? Level
YES/NO YES/NO YES/NO (in Litres)
JEFLIC AT Q Yes O Yes O Yes Lo/l | prenvw £0) O /&(2 03
DEFEcTE | FNo X No XNo IRIE fmp |V AL
/ﬁf’j}’;ﬁé‘f?fé/‘//’!b}faé() Yes O Yes O Yes 010203
LEUKEMN 1A X No O No O No
- LABCRATERY | O Yes O Yes O Yes OB e | pReMICA )(1 0203
" Eemcim cod X No X No W No /X067 ‘7""’/’4%
5 BAcveeqi{l O Yes O Yes O Yes REZEYA FRaEN T 02 03
el . o B " o ‘:,7) N ,//j""
Lot R KNO ;EfNO }(NO DX -“‘//’iwk L AL

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

2.0 Cell Culture

2.1 Does your work involve the use of cell cultures? NYES O NO
if no, please proceed to Section 3.0

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

Cell Type Is this cell type used Source of Primary Cell AUS Protocol Number
in your work? Culture Tissue
- Human OYes %No Not applicable
" Rodent Yes  @No T E ELTLY | o pns ol —0K
3 )‘f 7 D AL Be A5 Jeoé-fe -0

Non-human primate ' O Yes XNO

“Other (specify) OYes  XNo

« DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED”
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2.3 Piease indicate the type of established cells that will be grown in culture in the table below,

FCell Type Is this cell type used | Specific call line(s)” Supplier / Source
: in your work?

- Human W Yes O No o e e * -

| HYe HELR | Helhss frerg  77<C

| Rodent K Yes O No A 3T HTCC
!tJon—human.pnmate ¥ Yes ONo Ces7 , yrads
Other (specify) K Yes O Mo Vol /x’ﬁﬁéi‘?‘) VriZa

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

2.4 For above named cell types(s) indicate PHAC or CFIA containment level required O 1 }?5\2 03
3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source materials? XYES QNO
If no, please proceed 1o Section 4.0

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

Human Source Source/Supplier | Is Human Source Name of PHAC or CFIA
~Material {Company Name | Material Known to Be | Infectious Containment
Infected With An Agent (If Level {Select
Infectious Agent? applicable) | one)

YES/NO
- Human Blood (whole) or OYes  XNo
- other Body Fluid 01 02 03

Human Blood (fraction) OYes M No .

- or other Body Fluid 01 02 O3
“Human Organs or PN TEAMCA | OYes X No ; 5
Tissues (unpreserved) | Z75SEE BAVK , E1 02 03
- Human Organs or DTS OYas R No - PR
" Tissues (preserved) e TS Sk ﬂ % 10203

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 2.07 }?J\YES O NQ i no, please proceed to Section 5.0
4 2 Will genetic modification(s) involving plasmids be done? )&:YES! complete table below O NO
Bacteria Used for  Plasmid(s) * Source of Plasmid | Gene Transfected | Describe the change
Cloning * that resulls
D HEX ) 5 L2 / w: (A X , })5 7 I ,&f ¢ /p«’ TGV E Aizr/;"’ PRTE i\/ e
£ Ceds erex) AEVACEN (Gpyessyas e | e TuTen el T
= TE D GEX L LrFE SCiEAG SR VD DUE TU EXpriEsss e’
* Please attach a Maferial Data Sheet or equivalent if available. Fa3¢-27£ D o F TR PR K
gt FIAC L PN PereJEIN

T
Fppe TUIR

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED"
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4.3 Will genetic modification{(s) involving viral vectors be done? XYES, complete table below O NO

Virus Used for Vactor(s) * Source of Vectnr | Gene Transfected | Describe the change
Transduction ™ that results
APEL ALY LS XN CLenTECH  pbrngin & &VH| PeiEns s 7
/:,’v’;;”/f/fl'/‘fi R PN cand F ﬂfﬂ’.&}
i - ] I oL J é/{ F 3 I4 &dé [
LEC R EMAE IR Gaye iy v AR SEP IR

* Please atiach a Material Safety Data Sheet or equivalent. D E AEEC TS

4.4 Will genetic sequences from the following be involved?

+ HIV O YES, please specify JENO
¢+ HTLV 1 or 2 or genes from any Level 1 or Level 2 pathogens O YES, specify KNO
+ SV 40 Large T antigen O YES RNO
+ E1A oncogene O YES JANO
+  Known oncogenes O YES, please specify ){NO
+ Other human or animal pathogen and or their toxins O YES, please specify }E(NO
4.5 Will virus be replication defective? XZYES O NO

4.6 Will virus be infectious to humans or animals? O YES }iNO

4.7 Will this be expected to increase the containment level required? O YES JRNO

5.0 Human Gene Therapy Trials

5.1 Will human clinical trials be conducted using the viral vector in 4.07 O YES }iNO
If no, please proceed to Section 8.0 If YES attach a full description of the make-up of the virus.
5.2 Wil virus be able to replicate in the host? QO YES O NO

5.3 How will the virus be administered?

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

5.5 Has human ethics approval been obtained? O YES, number: O NO O PENDING
8.0 Animal Experiments

6.1 Will live animals be used? O YES }E{NO If no, please proceed to section 7.0

5.2 Name of animal species to be used

6.3 AUS protocol #

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

= DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED”
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7.0 Use of Animal species with Zoonotic Hazards

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

used? .

¢+ Pound source dogs O YES ' NO
+ Pound source cats OYES NO
¢ Cattie, sheep or goats X YES O NO
+ Non-human primates O YES, please specify species }{ NO
+  Wild caught animals O YES, please specify species & colony # KNO
+ Birds OYES X NO
+  Others (wild or domestic) O YES. please specify ,}S{NO

8.0 Biological Toxins
8.1 Will toxins of biological origin be used? O YES XNO If no. please proceed to Section 9.0

8.2 I YES, please name the toxin(s)
Please attach information, such as a Material Safety Data Sheet, for the toxin(s) used.

8.3 What is the LDs; (specify species) of the toxin

8.4 MHow much of the toxin is handled at one time*?

8.5 How much of the toxin is stored*?

“For information on biosecurity requirements, please see.
http:f/vw.!w.uwo,ca/humanresources/docandformfdocs/hea%thar‘,dsafety!biosafety/Biosecurity«Requérements.pdf

9.0 Insects Requiring CFIA Permits

9.1 Do you use insects that require a permit from the CFIA? OYES ){NO
If no, please proceed to Section 10.0

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

93  Whatis the origin of the insect?

9.4 What is the lifestage of the insect?

9.5 Whatis your intention? O Initiate and maintain colony, give location:
O "Cne-off" use, give location:

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

9.7 Please attach the CFIA pamit.

9.8 Please describe any CFIA permit conditions:

= DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED*
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10.0 Plants Requiring CFIA Permits

10.1 Do you use plants that require a permit from the CFIA? O YES }(’NG
If no, please proceed ta Section 11.0

102 1 YES, please give the name of the species.

10.3  Whatis the origin of the plant?

104 Vhat is the form of the plant (seed, seedling, plant, tree...)?

10.5  Whatis your intention? O Grow and maintain a crop O "One-time" use

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

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

10.8 s the CFIA permit attached? QO YES O NO

10.9 Please describe any CFIA permit conditions:

11.0 Import Requirements

11 1 Will any of the above agents be imported? O YES please give country of origin

If no, please proceed to Section 10.0 NO
11.2 Has an Import Permit been obtained from HC for human pathogens? O YES ){NO
11.3 Has an import permit been obtained from CFIA for animal or plant pathogens? O YES ){(ND
11 4 Has the import permit been sent o OHS? O YES, please provide permit # Q NO

12.0 Training Requirements for Personnel Named on Form

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

+ Biosafety

+ Laboratory and Environmental/Waste Management Safety
+  WHMIS (Weslern or equivalent)

+ Employee Health and Safety Orientation

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

T 4 Mi
SIGNATURE Ty A

* DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED"
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13.0 Containment Levels

11.1 For the work described in sections 1.0 to 9.0, please indicate the highest
HGC or CFIA Containment Level required. 01 XZ’ 03

13.2 Has the facility been certified by OHS for this level of containment?
JKIYES, permit # if on-campus_ Y/ - s 0O/ D /
O NO, please certify
O NOT REQUIRED for Level 1 containment

14.0 Procedures to be Followed

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

e

e T 7 s o S G
SIGNATURE /j‘?ff»/i”}””,?{m%ﬁ” nate,__ /T Hy //;/{*‘7

15.0 Approvals

UWOQO Biohazard Subcommittes: SIGNATURE:
Date:

Safety Officer for Institution where experiments will take place: SIGNATURE:
Date:

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

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

Special Conditions of Approval:

« DESCRIPTION MUST BE ATTACHED TO THIS FORM OR PROJECT WILL NOT BE REVIEWED”
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RE: Biohazardous Agents Registry Form: Tini

1 of 1

Subject: RE: Biohazardous Agents Registry Form: Tini
From: Marc Tini <mtini@uwo.ca>

Date: Tue, 26 May 2009 15:46:30 -0400

To: 'Jennifer Stanley' <jstanle2@uwo.ca>

Hello Jennifer,

In Section 7.1 I am referring to fetal bovine serum used in cell culture
media.

We do not perform any pseudotyping of virus. We produce ecotrophic and
amphotropic virus using the Phoenix packaging cell lines
(http://www.stanford.edu/group/nolan/tutorials/retpkg 7 phx sys.html).

Regards,
Marc

Marc Tini, PhD

Department of Physiology and Pharmacology
Siebens-Drake Medical Research Institute, Rm. 237
Schulich School of Medicine and Dentistry
University of Western Ontario

London, Ontario N6G 2V4

Tel: Office voice/fax (519) 850-2942,

Lab (519) 661-2111 ext 81321

Fax: (519) 661-3827

http://publish.uwo.ca/~mtini/

CONFIDENTIALITY NOTICE: Information contained in this message and any
attachments is intended only for the addressee(s). If you believe that you
have received this message in error, please notify the sender immediately by
return electronic mail, and please delete it without further review,
disclosure, or copying.

————— Original Message--—---

From: Jennifer Stanley [mailto:jstanle2@uwo.ca]
Sent: May 26, 2009 3:03 PM

To: Marc Tini

Subject: Biohazardous Agents Registry Form: Tini

Dr. Tini

The Biohazards Subcommittee recently reviewed your project (see attached).
Please let us know the following questions:

1. What is the goat/sheep/cattle product you use in Section 7.17

2. Is there any pseudotyping of virus done or is it ecotropic?

Thanks

Jennifer

6/25/2009 10:25 AM



In vertebrate genomes the evtosine-guanine (CpQG) dinucleotides mutate at a high rate due 1o
spontancous deamination of cyvtosine which results in CpGs occurring at only one quarter of the
expected frequency. The CpG mutation rate is increased by methylation of cytosine, which
promotes  deamination o form  thymine. Consequently. in humans the incidence ol 5-
methyleviotosine to thymine mutations is 10 to 30-fold higher than other base transitions. As a
result. more than ene third of germline point mutations in genetic diseases and a large fraction of
somatic mutations in cancer are due to CpG hypermutability, Cytosine methylation also has an

integral role in ’m\uap{mn,ﬂ xggu]qf]on and the promoter regions of genes are enriched in CpG.
The integrity of CpGs in these regions is \dfﬁ,;.liilid:.d by thymine DNA glycosylase which
removes aberrant thymine and uracil from G:'T and G:U mispairs produced by deamination of 5-
methylevtosine and cytosine, respectively.  TDG also I'imclima}l}‘ interacts with transcription
factors and epigenetic regulators and serves as a transeriptional cotactor. In previvus studies, we
have shown that TDG associates directly with protein acetylases CBP (CREB-binding protein) and
p300. and the resulting complexes participate in both DNA repair and transcriptional regulation.
TDG strongly activates CBP/p300-dependent transcription and reciprocally serves as a substrate
for CBP/p300 acetylation. We have shown that two Small Ubiquitin-like Modifier-1 {(SUMO-1)
protein-binding motifs in TDG are essential for transcriptional stimulation and regulation of
subnuclear localization. Moreover. sumoylation of TDG abrogates DNA binding and CBP/p300
association, Recently. our studies have revealed that protein kinase C o (PKCa) interacts with the
amino-terminal region of TDG and phosphorylates serine residues adjacent to lysines acetylated by
CBP/p300. We found that acetylation and phosphorylation are mutually exclusive and their
interplay dramatically alters l’ln DNA mispair processing functions. Remarkably, acetylation
selectively prevents G:T processing by abrogating DNA interactions. In contrast, phosphorylation
does not alter substrate mtuaaimm but may preserve GiT rzmcusno in vivo by preventing CBP-
mediated acetvlation. These findings highlight the importance of poxilxamlaimmi modifications
(PTMs) in rezulating TDG and suggest that their interplay in vivo is eritically important in UpG
maintenance and epigenetic rc:“ula‘ii-on Consistent with the important roles of TDG. we have
dm‘nu istrated that disruption of the 7dg gene causes embryonic lethality fo mice. In view ol the
nstabiliny of CpG dinueleotides. and the link bem«%n aberrant genomic methylation and cancer
g,luudunon ol the pi’x%‘si@iogical roles and regulation of TDG will further our understanding of the
molecular processes deregulated in cancer cells. [ plan to further investigate the biological
funclions ol H)u i v pursuing the following objectives.
Aim L. Molecular ;nm]}'sis of the genome maintenance and gene rcg,ul;:tmw functions of TDG:
To further elucidate the genome surveillance and transeriptional roles of TDG, we will map the in
vivo binding sites in the entire genome using chromatin immunoprecipitation on chip (ChlP-chip)
assavs, We will also use ChiP assuys to decipher the mechanisms that target TDG o promoters
and determine the role of PTMs in regulating the CpG maintenance and transcriptional functions.
Aim 11, Characterization of TDG posttranslational modifications in normal and transformed
cells: We will employ PTM-specific antibodies and 2-D polyacrylamide gel electrophoresis 10
investigate the physi mloww] context for these modifications and establish whether alierations in
PTMs are associated with dillerent types of human cancer.
Aim 111, Elucidation of the developmental and physiological roles of TDG: We will continue
our analysis of 7z null mice and identify potential causes of embryonic lethality by characterizing
lissue, collular and gene Q\prcwm‘l defects. Additionally, 10 permit the analysis of cancer
susceplibility resulting from TDG deficieney, we will generate mice with a conditional 7dg allele
that can be ablated in o temporal/spatial specitic manner.
These investigatons will contribute (o a butcr understanding of the molecular events that regulate

cenome stabiliny and should uncover new molecular tols lor the diagnostic and therapeutic

<

management ol cancer.
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Product Description

1t or, in

Before submitting an order you will be asked te read and accept the terms and conditions of ATCC's #¢
certamn cases, an MTA specified by the depositing institution.

Customers in Eurgpe, Austrahia, Canada, China, Hong Kong, India, Japan, Korea, Macau, Maxico, New Zealand, Singapore, and Taiwan,
R.0.C. must contact a koal tat for pricing information and to place an order for ATCC cuitures and products.

Cell Biology

ATCC® Numbes: LoL-2™ Order this [tam Price: $256.00
Dasignations: Depositors: WF Scherar
osafety Level: N PAPOVAVIRUS | Shipped: frozen
Medium & Serum: Growth adherent
Properties:
Organisn Home sapiens (human} Morphology:epithelial

Source: Organ: caervix
Disease: adenocarcinoma
Cell Type: epthehal

Cellular Products: keratin
Lysophosphatidylcholine (Iyso-PC) induces AP-1 activity and ¢-jun
N-terrminal kinase activity (JNK 1} by a protein kinase C-independent
pathway [.oh7 5]

Permils/Forms: In addition to the 14 mentioned above, other ATC

Pogiutal

¢ pernts may be required for the transfer

of this AVL material. Anyong Gurchasmg ATCC m::te ial is ultimately responsible for obtaining the permits,
Ploase 1k

2 for information regarding the specific requirgments for shipment to your location.
Related Cell Culture Products

Applications:

‘wreemrﬁg for Ecx.hcr' hi
Virus Susceptibility:  Human adenovirus 3
Encephalomyocarditis virus
Hueman poliovirus 1
Human poliovirus 2
Human poliovirus 3
Reverse Transcript: negative

DNA Profile (STR): An“f‘ ogemn: X
F1PO: 9,10

112,133
19,10
11,12
8,12
THU“ 7
TRPOX: 8,12

v AL 16,18
Cytogenetic Analysis: Modal number = 82
There s a small e

ange = 70 to 164.
nirg chromosome in UE; Yo

of the csils
omosenes have been reported in the h

ansuploidy v 1385 celis e
ature. Meia Marker Chromosome
M4 as revealed by G- bar‘tu patte
1 and the long arm of chromosome 3. M2 is a

, four-five copies of M3, ‘nd two Copies
anged long i and centromers of chromosame

of chromosome 3 and iong arm of chromosome 5. M3 is an :s.,ﬂxmmesunn_ of the sn(,rt arm of
e 5. M4 consists of the long arm of chiramosoms 11 and an arm of chromosome 9.
Isoenzymes:
Age: Iy
Gender: fomaie

2009 510 PM




ATCC: Catalog Search hutp:/7www atee.org ATCCAdvancedCatalogSearch/ProductDetails a..

Ethnicity: Black
Hela Markers: Y
Comments: The cells are positive for keratin by immunoperoxidase staining.

Hela cells have been reported to contain human papilloma virus 18 (HPY-18) sequences.
P53 expression was reported to be low, and normal levels of pRB (retinoblastoma suppressor) were found.
Propagation: ATCC complete growth medium: The base medium for this cell line is ATCC-formulated Eagle's Minimum
Essential Medium, Catalog Mo, 30-2003. To make the complete growth medium, add the following components
to the base medium: fetal bovine serum to a final concentration of 10%.
Atmosphere: air, 95%; carbon dioxide (CO2), 5%
Temperature: 37.0°C
Subculturing: Protocol:

1. Remove and discard culture medium.

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

3. Add 2.0 to 3.0 ml of Trypsin-EDTA solution to flask and observe cells under an inverted microscope until

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

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

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

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

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

incubate cultures at 37°C.

Subcultivation Ratio: A subcultivation ratio of 1:2 to 1:6 15 recommended
Medium Renewal: 2 to 3 times per week

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

Related Products: Recommended medium (without the additional supplements or serum descnbed under ATCC Medium):ATCC

recommended serum: ATCC 3
derivative: ATCC CCL- 2 3
derivative: ATCC LCL 2.
derivative: ATCC CCUL-
Bioreactive Factors: Growth Factors: T cell growth factor (TCGF)

References: 21447: American Public Health Association. Compendium of methods for the microbiological examination of
.ssds 3rd ed.Washington, DC: American Public Health Assaciation; 1992,

1491: AOAC International Invasiveness by Escherichia coli of mammalian cells, microbiological method.
Gaiﬂ’\EbedI’g! MD:AQAC International; AOAC "Official Methods of Analysis of the AOAC [nternational” 982.36.
21626 Baldi A, et al. Genomic structure of the human retinoblastoma-related Rb2/p130 gene. Proc. Natl. Acad.
Sci. USA 93 4629-4632, 1996, PubMad: §643454
22148 Gey GO, et al. Tissue culture studies of the proliferative capacity of cervical carcinoma and normal
epithelium. Cancer Res. 12: 264-265, 1952,

22263: Chen TR, Re evaluation of Hela, Hela $3, and HEp-2 karyotypes. Cytogenet. Cell Genet. 48: 19-24,

1988. PubMed: 31¢

22766; Boshart M et al. A new type of papillomavirus DNA, its presence in ¢ cmta! cancer biopsies and in cell

lings derived from cervical cancer. EMBO J. 3: 1151-1157, 1984, PubMed: ‘;.

22767 Schneider-Gadicke A, Schwarz E. Different human cervical carcinoma cell hnes show similar transcription

patterns of human papillomavirus type 18 early genes, EMBO 1. 5: 2285-2292, 1986. PubMed: 3023007

22919: Schwarz E, et al. Structure and tsansumno-w of human ;;JapxlicmawmC sequences in cervical carcinoma

EE?‘!S Nature 314 111-114, 1985, PubMed: 2G830

22995 Pater MM, Pater A, Human paplho:nawms t\,pes 16 and 18 sequences in carcinoma cell lines of the

cervix. Virology 145: 313-3 18, 1985, PubMed: 2992153

23180 Yee C, et al. Presence and expression of human papillomavirus sequences in human cervical carcinoma

cell lines. Am. ), Pathol. 119: 361-366, 1985, PubMed: 2390117

23324 Scheffper M, et al. The state of the p53 and remoblastoma genes in human cervical carcinoma cell lines.

Proc. Natl, Acad. Sa. USA 88: 5523-5527, 1991, PubMed: 1648218

25915%: Jones HW Jr., et al. George Ctto Gey. {18994970)‘ The Hela cell and a reappraisal of its origin. Qbstet.

Gynecol. 38: 945-949, 1971, PubMed: 13421

258919 Scherer WF, Hoogasian AF. Prnsewatson at subzero temperatures of mouse f«bmb'asts \stram L) and

human epithelial cells (strain Hela). Proc. Soc. Exp. Bicl. Med. 87: 480-487, 1954. PubMed: z

25921; Scherer WF, et al. Studies on the propagation in vitro of pchomveht»s viruses. (V. \nra! mult;phcatlon ina

stable strain of human malignant epithelial cells (strain Hela) derived from an gpidermoid carcinoma of the
rvix. J. Exp. Med, 97: 695-710, 1953, PubMed: 1:
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24040
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26623 Fang X, et al. Lysophosphatidylcholine stumulates activator protein 1 and the c-Jun N-terminal kinase
activity. J. 8ol Chem, 272 13683-13889, 1997, PubMed G

27094 Bruder )T, Kovosdi 1. Auenowrus infection stimulates {he Raf/r 1APK signaling pathway and induces
interleukin-8 expression. J. Virol. 71: 398-404, 1997, PubMed: 3

27345: Huber M, et al Tyres ne phosphorylation events during ccxsackzewrus B3 replication. J. Virol, 71:
595-600, 1997. Pub Med:

27814: Olson JK, et ai Varlccha zoster virus Fg receptor gE glycoproten: sering conine and tyrosine
phosphorylation of monomeric and duneric forms. J. Virol. 71: 110-119, 1997, PubMed:

27819 Goodrum FD, Orelles DA, The early region 18 55-kiledalton oncoprotein of adeno relieves growth
restrictions imposed on viral replication by the cell ¢ycle. J. Virol. 71 548-561, 1997, PubMed: &3

28301: Loffier &, et al. C09, a :e:rasmn transmembrane protein, renders CLi'S susceptible to kamne distemper
virus, J, Virpl, 71 42-49, 1997, PubMed: 3¢
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Cell Biology

ATCC? Number:
Designations:

Medium & Serum:
Organism:
Source:

Cellular Products:

Permits/Forms:

isolatiom:

Applications:

Virus Susceptibility:

Reverse Transcript:

DNA Profile {STR):

Cytogenetic Analysis

{soenzymes:
Age:

Gender:
Ethnicity:
Hela Markers:

Comments:

et or, in

, China, Hong Kong, india, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Tarwan,
fo, pricing information and to place an erder for ATCC cultures and products.

CCL-2.2™ Qreder this Item Price: $268.00

Hela S3 Depositors: TT Puck

2 [Cells contain human papilloma virus (HPY-18) ] Shipped: frozen

Growth adherent
Properties:

Morphology:epithehal

Homa sepiens (human)
Organ: cervix
Disease: adenocarcinoma

keratin

Ina Autrm to the MTA mentioned above, other & A s may be required for the transfer

of this ATCC matenal. Anyone purchasing ATCC matar’ai is u itimately responsible for obtaining the permils.

leass ik - for information regarding the specific requirements for shipment to your iocation,
Related Cell Culture Produrts

o

Isolation date: 1955

Pransf

transfection nost §

pohovirus 1, 2, .
negative

Amalogenin
CSFIPG: 9,1
0135317 133
165539 3,10
DSB8 11,12
D75820: 8,12

THOL: 7
TROX: 8,12

VWAL LG, LS

A medium-sized metacentric marker is present in 100% of the cells, Hela Markers: One copy of M1, ang copy of
M2, two copras of M3, and ong copy of M4,

0, A
31 years

female

o

1 19SS by T.T. Puck, P.1

.3

s of mammaban cell popula

tions refating (o

81 sequences. |21
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Product Description

gefore submitting an order you will be asked to read and accept the terms and conditions of ATCC's &

Materal Transfer Agreement or, in

certain cases, an MTA specfied by the depositing institution.
Customers in Europe, Austraisa Canada, China, Hong Kong, India, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan,

R.O.C. must contact a !

Cell Biology

ATCC® Number:
Designations:

i fe 2y
Medium & Serum:

Organisim:

Source;

Cellular Products:

Permits/Forms:

Applications:

Receptors:
Antigen Expression:

DNA Profile {STR):

Cytogenetic Analysis:

Isoenzymes:

Age:
Gender;

Ethnicity:

itor for pricing information and to place an order for M(.C cultures and products.

HTB-22™ Order this [tem Price: $264.00

MCF7 Depositors: CM McGrath

1 Shipped: frozen

See Propagat Growth adherent
Properties:

Homo sapiens (human) Morphology:epithelial

FeanTy
Organ: mammary gland,; breast

Disease: adenocarcinoma

Derived from metastatic site: pleural effusion

Cell Type: epithehial

insulin-like growth factor binding proteins (1GFBP) BP-2; BP-4; 8P-5

In addition to the MTA mentioned above, other ATLC and/or reguiatary periits may be required for the transfer
of this ATCC material. Anyone purchasing ATCC matef:a! is ult:matew responsible for obtaining the permits.
Please <!k hure for information regarding the specific requirements for shipment to your location.

Related Cell Culturs Products

transfﬂman hast (M
Roche FUGENE & Tra

:trGgF‘ﬂ rLceptor expressed

Blood Type O; Rh+

Ameleogenin: X

CSF1IPO: 10

P135317: 11

D16S539: 11,12

D5S818: 14,12

D75820: 8,9

THOL: 6

TPOX: 9,12

VWA 14,15

modal number = 82; range = 56 to 87.

The stemline chromosome numbers ranged from hypertriploidy to hypotetraploidy, with the 25 component
OLCL rring at 1%. There were 29 to 34 marker chromoasomes per 5 metaphase; 24 to 28 markers occurred i at
east 30% of uJ s, and generally oneg large submetacentnc (M1) and 3 large subtelocentric (M2, M3, and Md4)
markers were recognizable in over 80% of metaphases. No DM were detected. Chromosome 20 was nullisomic
and X was disomic,

AK-1, 1

£5-D, 1-2

G6PD, B

PGMB ¥
9 years adult
famale

110372009 5
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Comments: The MCF7 hne retains several charactenstics of differentiated mammary epithelium including ability to process
estradiol via cytoplasmic estrogen receptors and the capability of forming domes. The cells express the WNT78
oncogene [PubMed: 8168088].
Growth of MCF7 cells is inhibited by tumor necrosis factor alpha (TNF alpha).
Secretion of IGFBP's can be modulated by treatment with anti-estrogens.

Propagation: ATCC complete growth medium: The base medium for this cell line is ATCC-formulated Eagle's Minimum
Essential Medium, Cataleg No. 30-2003. To make the complete growth medium, add the following components
to the base medium: 0.01 mg/mli bovine insulin; fetal bovine serum to a final concentration of 10% .
Atmosphere: air, 95%; carbon dioxide (€02}, 5%
Temperature: 37.0°C

Subculturing: Protocol: Volumes used in this protocol are for 7% sq cm flasks; proportionally reduce or increase amount of
dissociation medium for culture vessels of othar sizes.
Note; if floating cells are present, it is recommended that they be transferred at the first two (2) subcultures as
described below, [t 1s not necessary to transfer floating cells for subsequent subcultures,

1. Remove culture medium to a centrifuge tube.

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

3. Add 2.0 to 3.0 mi of Trypsin-EDTA solution to flask and observe cells under an inverted microscope until
cell layer 15 dispersed {usually within 5 to 15 minutes).
Note: To avoid clumping do not agitate the cells by hitting or shaking the flask while waiting for the cells
to detach. Cells that are difficult to detach may be placed at 37C to facilitate dispersal.

4. Add 5.0 to 8.0 m! of complete growth medium and aspirate cells by gently pipetting.

5. Transfer the cell suspension to the centrifuge tube with the medium and cells from step 1, and centrifuge
at approxamately 125 xg for 5 to 10 minutes. Discard the supernatant,

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

7. Incubate cultures at 37C.

Subcultivation Ratio: A subcultivation ratio of 1:3 to 1:6 is recommended
Medium Renawal: 2 to 3 times per week

Preservation: Freeze medium: Complete growth medium supplemeanted with 5% (v/v) DMSO
Storage Yemperature: iquid nitregen vapor phase
Doubling Time: 29 hrs
Related Products: f{cccm ‘K?HGEJ medium (without the additional supplements or serum described under ATCC Medium):ATCC

'u:nmrr’e*sded serum A“’CC_
purified DMAIATCC ¢ )
purified RNAIATCC HTB 228
0.25% (w/v) Trypsin - 0.53 mM EDTA in Hank' BSS (w/o Ca++, Mg+ +);ATCC 30-2101
Cell culture tested DMSOIATCC 4

References: 21405: Sugarman 8), et al. Recomb nant human tumeor necrosis factar-alpha: effects on probferation of normal
and transformed cells in vitro, Science 230 943-945, 1985, PubMed: 3933111
22871 Takahashi K, Suzuki K. Assogiation of insulin-like growth ~factor-I-induced DONA synthesis with
phosphorylation and mcmar exclusion of pS3 in human breast cancer MCF-7 cells, Int. 1. Cancer 55: 453-453,
1993, PubMed:
23046: 8randes L), Hermonat MW. Receptor status and subsequent sensitivity of subclonas of MCF- 7 hdmaﬂ
breast cancer cells surviving exposure to diethylstilbestrol, Cancer Res. 43: 2831-2835, 1983, PubMed: §
23079 Lan MS, et al Pclypeptlde core of @ human pancreatic tumor mucin antigen, Cancer Res, 50: 2997 300
1990, PubMed:
23107: Pratt SE, Pollak MN. Estrogen and antiestrogen modulation of MCF7 human breast cancer cell
prohiferation is associated with specific alterations in accurnulation of insulin-like growth factor-binding protems
in conditioned media. Cancer Res. §3: 5193-5198, 1993, PubMed: /oU3333
23113 Huguet EL, et al. Differential expression of human Wnt genes 2, 3, 4, and 7B in human breast €
and normal and disease states of human breast tissue, Cancer Res. 54: 2615-2621, 1994, PubMed:

23217: Soule HD, et al. A human cell line frcm a pleural effusion derived from a breast carcinoma. J.

Cancer Inst, S1: 1409-1416, 1973, PubMed: 4
25065 Bellet D, et al. Mahgnant transformation of nontrophoblastic cells 15 associated with the expression of
chorionic gonadotropin beta genes normally transcribed in trophoblastic cells. Cancer Res. 57: 516-523, 1997,

ell lines

PubMed: Sull4yd

32275: Littlewood-Evans Al, et al. The ostecclast-associated protease cathepsin K is expressed in human breast
carcinoma. Cancer Res. 57: 53865390, 1997, PubMad: 9303764

32278 Komarova EA, et al. Intraceliular localization of pS3 tumor suppressor protein in gamma- xrrad;a;ej cells
is cell cycle regulated and determined by the nucleus. Cancer Res. 57: 5217-5220, 1997, PubMed: uiu:)

32285; van Digk MA, et al. A functional assay in yeas for the hunan estrogen receptor displays wild- type and

2

variant est w
PubMed:
32288 Lf,;rfders IE€, et al. Translational enhancement of mdm2 oncogene expression N human tumor cells
containing a stabilized wild-type p53 protein, Cancer Ras, 57: 3562-3588, 1997, PubMed:
32344 Umekita Y, gt al. Human prostate tumor grc"'th in athymic mice: inhibition by androgens and stimulation
by finastende, Proc. Natl, Acad. Sci. USA 93: 11802-11807, 1996. PubMed: £5; ;»:A:

32467 Zamora-Leon SP, et al. Expression of u‘w ffuktos transporter GLUTS in human breast cancer. Proc. Natl
Acad. Sc¢i. USA 93: 1847-1852, 1996, PubMed. $
2 Geiger T, et al. Antitumor activity of a PK »:zz;)ha antisense oligonudclectide In ¢
chemotherapeutic agents against various human tumaors transplanted into nude mice.
35-45, 1998, PubbMed: 94747241

an receptor messenger RMAs present in breast carcinoma. Cancer Res. §7: 2478-3485, 1997

thination with standard
icancer Drug Des. 13:
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Product Description

Before submitli

ng an order you will be asked to read and accept the terms and conditions of ATCC's Matura! Transier Agrgement or, in

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

R.O.C. must contact a iacal d

Cell Biology

ATCC® Number:
Designations:

Bipsafely Level:

Medium & Serum:

Organism:

Source:

Permits/ Forms:

Applications:

Virus Susceptibility:

Age:

Comments:

Propagation:

Subculturing:

istrily

r for pricing information and to place an crder for ATCC cultures and products.

CRL-1658™  Order this {tem Price: $256,00

NIM/3T3

] Shipped: frozen

Ses Prapagation Growth adherent
Properties:

Morphology:fibroblast

"
|
i

b

Mus muscwius {mouse)

Organ; embryo

Strain: NIH/Swiss

Cell Type: fibroblast fibroblast;

in addition to the MTA mentioned above, other A7 ioregulatory permits may be requived for the transfer
of this ATC(‘ material. Anyone purchasing ATCC matona! is ultimately responsible for obtaining the permils,
Please «lick nure for information regarding the specific requiremnents for shipment to your location,

ell Culture Preducts

transfﬂcr.cn ncst pgy from Lonza

Murine 'ﬂukcmxa virus
embryo

The MIH/3T3 is highly sensitive to sarcorna virus focus formation and leukemia virus propagation and has proven
to be very useful in DNA transfection studies [PubMed [D: 222457].

Tested and found negative for ectromelia virus (mousepex).

ATCC complete growth medium: The base medum for this cefl ine is ATCC-formulated Dulbecca's Madified
Eagle's Medium, Catalog No. 30-2002. To make the complete growth medium, add the fellowing components to
the base madium: bovine calf serum to a final concentration of 10%.

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

Temperature: 37.0°C

Growth Conditions: The serum used is important in culturing this line. Calf serum is recommended and not
fetal boving serum. The calf serum initially employed and found to be satisfactory was from the Colorado Serum
Co. Danver

Protocol:

1. Remove and discard culture medium.

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

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

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

Add 5.0 to 8.0 mi of complete growth medium and aspirate celis by gently pipelling.

Add appropnate abguots of the cell suspension 1o new culture vessels,

Incubate cultures at 37C.

i

Tuun &

DO NOT ALLOW THE CELLS TO BECOME CO confluenca or
less.
Subcultivation Ratio: (nocuhte 3to

Medium Renewal: Twice perw

MNFLUENT!

Subcuiture at least twice per week at 80%

ek

P1°:05/2009 5:12 PM
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Preservatiom Freeze medium: Complete growth medium supplemented with 5% (v ¥} DISO
Storage temperature: liguid nitrogen vapor phase
Related Products: Recommended medwm (without the additional supplements or serum described under ATCC Medium}ATCC

References:

Ean”cmlt JL, et al. Munne sarcoma and |
elis. 1 Virol, 41 549-553, 1669, PubiMed:

A“dcrs%on P, et al. A defined s:ugerom fragment of in vitro synthesized Moloney sarcoma virus DNA
uce cell ¢t r:msfoymston upon rransfoction. Cell 150 £3-75, 1979, PubMed: 44715
Co »*laud ’\}C Cco,ﬁer u?‘i Transfection D\; exagenous and endogenous murine retrovirus DNAs, Cell 16:

mia viruses: assay using clonal lines of contact-inhibited

)3"\ J_(\J

: Loffier S, et a! CD@, a tetraspan transmembrane protamn, renders cells susceptible to canine distemper
virus, J, Virol, 71 42-48, 1997, F‘uand S35
32372. Barson JF, et al. A seven-transmembrang domain receptor mvelved in fusion ana entry of T-cell-tropic
human rmmuncdeficiency virus tyep 1 strains. 1. Virgl, 70: 6288-6295, 1996, PubMed: y7592250

32478 Jones PL, et al. Tumor necross factor alpha and interfeukin-lbeta regulate the murineg manganese
bL‘ptf\,:(“”&f d' muztase gene through a complex intronic enhancer involving C/EBP-beta and NF-kappaB. Mol Cell.
Biol, 17: 6970 bﬁ“l ‘9‘;?7, PubMed: viil
325C¢2: uoma! Armas JC, et al. DNA xm"num«atlon confers oprotection against murine cytomegalovirus
m:‘ezt:cn.].‘f:rci 70 7921-7928, 1998, PubMed:
32522 Siess OC, et al. Exceptional fusogenicity ¢ 'nese hamster ovary cells with muring retrovirds suggesis
roles for cellular factor(s) and receplor duskerw i the marpbrane fusion process. J. Virol, 70: 3432-439, 1996.
PubMed: 5

32547 Jang S1, et al, Activator protein 1 activity s involved in the regulation of the cell
from the proximal promoter of the human profilaggrin gene. ). Siol. Chem. 271 24105

Py
i

pe-specific expression
4114, 19956, PubMed:

v
¥
2

32557: Medin JA, et al. Correction 10 trans for Fabry disease: expression, secretion, and uptake of alpha-
galactosilase A in patient-denved cells quen by a high-titer recombinant retroviral vector. Proc. Natl. Acad. Sci.
USA §3: 7917-7922, 1996, PubMed: ;
32568 Lee JH, et al. The proximal pfamotnr of the human transglutaminase 3 geng. ). Biol. Chem. 271
439‘ -4568, 1996, PubMed: BH20810

2582: Chang X, Pastan 1. Molecular clening of mesothelin, a differentiation antigen present on mesothelium,
mssat‘\ﬂicn‘as‘ and ovanan cancers. Proc. Natl Acad. S¢i. USA 93: 136-140, 1996. PubMed:
32702: Cranmer LD, et al. ldenattfication, analysis, and evolutionary relationships of the putative murnne
::x,'wvega owvirus homoicgs of the human cytomegalovirus ULB2 (pp71) and ULB3 (ppé35) matrix phosphoproteing,

Virol, 70: 7929-7939, 1996, PubMed: 5
32 724+ Shisler J, et al. Induction of susceptibility to tumor necrosis factor by E1A s depeﬁdem on binding
eizher p300 or pl105-Rb and induction of DNA synthesis. ). Virol. 70: 68-77, 1996, PubMed: 45
32756 Cavanaugh VI, et al. Mur-m: cu*emggazev rus with a deifetion of genes spanmng Hind 3§<J anri -1 displays
altered celi and tissue tropism, 1. Virol, 1365-1374, 1996, PubMed:
32905 Westerman KA, Lnbou ch 2, R{E\"!.‘,;:bk. immortalization of mammaixaﬁ cells mediated by retroviral
transfer and site-specific recombination. Proc. Matl. Acad. Sci. USA 93: 8571-8576, 1996, PubMed 3138

B20l6

~

Netiges and Disclaimers

CC progucts are itended for laboratory research purposes only, unless noted otherwise. They are not intended for use in humans,

While &ATCC uses reasonable efforts to include accurate and vo-to- ats: information on this site, ATCC makes no warranties or
representations as to its accuracy. Citations from scientific literature and patents are provided for informational purposes only. ATCC does
not warrant that such information has begen confirmerd to be acour ate,

All prices arg listed in U.S. dollars and are subject to change withou? notice. & discount off the current list price will be applied to most
cultures for nonprofit nstitutions in the United States. Cultures that are ordered as test tubes or flasks will carry an additional lahoratory
fee. Fees for parmits, shipping, and handling may apply.
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Product Description

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's Fa
certam cases, an MTA specified by the depositing institution,

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

Cell Biology

ATCe® Number: CRL-1651™ QOrder this Item Price: $264.00

Designations: COsS-7 Dapositors: Y Gluzman

Ripsafety Level: 2 [Cells Contain SV-40 viral DNA sequences | Shipped: frozen

Medium & Serum: Seg Prop Growth adherent
Properties:

Organism: Cercopitirecus aethiops Morphology:fibroblast

Source: Organ: kidney
Cell Type: SV40 transformed
Cellular Products: T antigen
Permits/Forms: tn addition to the HTA mentioned above, other ATCC and/or regulatory permils may be required for the transfer

of this ATCC material. Anyone purchasing ATCC material is uitimately responsible for obtaining the perrits.
Please ¢lick here for information regarding the specific requirements for shipment to your focation.

Related Cell Culture Products

n techoslogy from Lo
1 Reagents)

Virus Susceptibility:  SV40 (iytic growth); SV40 ISAZO‘B}'at 40C; SV40 mutants with deletions in the early region

Applications: transfection host (Nuc

Roche FUDENME R Tra

Comments: This is an African green monkey kidney fibroblast-like cell line suitable for transfection by vectors requiring
expression of SV40 T antigen. This line contains T antigen, retains complete permissiveness for lytic growth of
3v40, supperts the replication of ts AZ09 virus at 40C, and supgorts the replication of pure populations of 5vV40
mutants with deletions in the early region.The line was derived from the CV-1 cell line (ATCC & CCL-707) by
transformation with an origin defective mutant of V40 which codes for wild type T antigen.

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

Atmosphere: air, 95%,; carbon dioxide (C02), 5%
Temperatunre: 37.0°C
Subculturing: Protocol:

1. Remove and discard culture medium.
2. Briefly rinse the cell layer with 0.25% (w/v) Trypsin- 0.53 mM EDTA solution to remove all traces of sarum
that contains trypsin inhibitor,

3. Add 2.0 to 3.0 ml of Trypsin-EDTA solution to flask and observe cells under an inverted microscope until
cell laver is dispersed (usually within 5 10 15 minutes).
Note: To avoid clumping do not agitate the cells by hitting or shaking the flask while waiting for the cells
to detach. Cells that are difficult to detach may be placed at 37°C to facilitate dispersal.
4. Add 6.0 to 8.0 mi of compiete growth medium and aspirate ceils by gently pipetting
5. Add appropriate aligucts of the cell suspension 1o new culture vessels.
6. Incubate cultures at 37°C.
Subcultivation Ratio: A subcuitivation ratio of 1:4 to 1:8 is recommended
Medium Remewal: 2 to 3 times per week
Preservation: Freeze medium: Complete growth medium supplemented with 5% {v/v) DMSO

Storage temperature: hquid nitrogen vapor phase

1 ofi 1170572009 5:.06 PM
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Related Products: 0.25% (w/v) Trypsin - 0.53 mM EDTA in Hank' BSS (w/o Ca++, Mg++): ATCC 210l
Cell culture tested OMSO ATCC X

Recommended medium {without the additional supplements or serum described under ATCC Medium ) ATCC

recommended serum: ATCC
parental cell line: ATCC (X
References: 1822: Gluzman Y. S\MG transfcrmnc simian cells support the replication of early SV40 mutants. Cell 23:
175-182, 1981, PubMed: 5260372
32447 Femand LM, Puett D. LysS583 in the third extracellular loop of he !utrepm,’cf‘omgc}nauotrcp:ﬂ receptor
is critical for signaling. J. Biol. Chem. 271: 925-930, 1996. PubMed: §
32459 Maestrini B, et al. A family of transmembrane proteins with homology to the MET-hepatocyte growth
factor receptor. Proc. Natl, Acad. Sci. USA 93: £74-678, 1996. PubMed: 8570614
32500: Campbell M, et al, The simian foamy virus type 1 transcriptional transactivator (Tas) binds and activates
an enhancer element in the gag gene. J. Virol, 70: 6847-6855, 1996. PubMed: 8734328
32502: Gonzalez Armas JC, st al. DNA immu'wat:on confers protection against murine cytomegalovirus
infection. ). Virol. 70: 7921-7928, 1996. PubMed: 8592915
32547 Jang S1, et al. Activator protein 1 activity is mvelvnd in the regulation of the cell type-specific expression
from the proximal promoter of the human profilaggrin gene, ). Biol. Chem. 271: 24105-24114, 1996. PubMed:
bV 19k ‘»x 449
32566: Dittrich E, et al. A di-leucine motif and an upstream serine in the interleukin-6 (IL-8} signal transducer
gpl30 mediate hgand*mduced endacytosis and down-regulation of the IL-6 receptor. ). Biel. Chem. 271:
5487-5494, 1996. PubMed: 8621400
32568 Lee JH, st al. The prmmal promoter of the human transgiutaminase 3 gene. ). Biol. Chem. 271:
45::1 4568, 1996, PubMed: 8u26812
32720: Chen Y, et al. Demonstrat:on of binding of dengue virus envelope protein to target celis. J. Virel. 70:
8765-8772, 1996, PubMed:
32728: Russell DW, Miller AD Fo:}my virus vectors, J. Virol, 70: 217-222, 1996. PubMed: 852351
32861; Wright DA, et al. Association of human fas (CD95} with a ubiquitin-conjugating enzyme (UBC-FAP). J.
Biol. Chem. 49: 31037-31043, 1996. PubMed: 5940097
32893: Zhang J, et al. Dynamin and beta-arrestin reveal distinct mechanisms for G protein-coupled receptor
internalization. J. Biol. Chem. 271: 18302-18305, 1996. PubMed: 3702365
33f‘11 Ozcelebi F, et al. Phosphorylation of cholecystokinin receptors expressed on chinese hamster ovary cells.
. Biol, Chem, 271: 3750-3755, 1995, PubMed: 85631¢
33033. Gibson $, et al. Functional LCK is required for optimal CD28- .nedsated activation of the TEC family
tyrosine kinase EMT/1TK. J. 8iol. Chem, 271: 7079-7083, 1996. PubMed: 35141
33016: Shaul PW, et al. Acylation tarc‘us endothehial nitric-oxide synthase to plasmalemimal caveolae. J. Biol,
Chem. 271; 6518-6522, 1996. PubMed: 8626450
33032: Ladner RD, et al. Identfication of a consensus cyclin-dependent kinase phosphorylation site unigue to
the nudear form of human deoxyuriding triphosphate nucleotidohydrolase. J. 8ial, Chem. 271 7752-7757, 1996,
PubMed: 11§17
33038: \.‘Ju %, et al. Demonstration of a physical interaction between microsomal triglyceride transfer protein and
apohpmprotem B dum‘g the assembly of ApoB-containing lipoproteins. J. Biol. Chem. 271! 10277-10281, 1996.
PubMed: 159
33052: Hawes BE et al. Phosphatidylinositol 3-kinase is an early intermediate in the G beta gamma-mediated
mitogen-activated protein kinase signaling pathway. ). Biol. Chem. 271: 12133-12136, 1996. PubMed:
33137: Arar H, Charo [F. Differential regulation of G-protein-mediated signaling by chemoking receptors. 1. Biol.
Chem. 271: 21814-21819, 1596. PubMed: 8702980
33163: Hsieh CM, et al. APEG-1, a novel gene preferentially expressed in aortic smooth muscle cells, 18
down-regulated by vascular injury. J. Biol. Chem. 271; 17354-17359, 1996. PubMed: §6634¢
33175 Holtmann MH, et al. Multiple extracellular loop domains contribute critical determ:nant> for agomst
binding and activation of the secretin receptor. J. Biol. Chem. 271: 14944-14849, 1996, PubMed:

Motices and Disclaimers

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

while ATCC uses reascnable efforts to include accurate and up-to-date information on this site, ATCC makes no warranties or
representations as to its accuracy. Citations from scientific literature and patents are provided for informational purpoeses only. ATCC does
not warrant that such information has been confumed to be accurate.

All prices are listed in U.S. dollars and are subject to change without notice. A discount off the current list price will be applied to most
cultures for nonprofit institutions in the United States. Cultures that are ordered as test tubes or flasks will carry an additional taboratory
fee. Feos for permits, shipping, and handling may apply.
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Product Description

Before submitting an order you will be asked to read and accept the terms and conditions of ATCC's ™
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 Talwan,
R.O.C. must contact a lncal dhstributor for prcing information and to place an order for ATCC cultures and products.
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Cell Biology

ATCE® Number; CRL-1711™ Order this Ttem Price; $264.00

Designations: 519 Depositors: G Smith, C Cherry, MD Summers

Bipsafety Level: 1 Shipped: frozen

Medium & Serum: See Fropagation Growth mixed: adherent/suspension
Properties:

Organism: Spodoptera frugiperda (fall armyworm; Morphology:epithehal

Source; Organ: ovary

Permits/Forms: In addition to the MTA mentioned above, other ATCC and/or regulatory parmuts may be required for the transfer
of this ATCC material, Anyone purchasmq ATCC material is ultimately responsible for obtaining the permits.
plaase ¢lix hore for information regarding the specific requirements for shipment to your location.

Related Cell Culture Products

Isolation: Isolation date: 1933

Applications: transfection host (Rucg
taching it
Virus Susceptibility: N\,cleaf pol\_/hedroszs virus, Autographa cahfornica

St. Louis encephalitis virus

gy rom a

Age: pupa
Gender: female
Comments: This line can be used to replicate baculovirus expression vectors.
It is important to use the medium described below,
Propagation: ATCC complete growth medium: Grace's Insect Medium with L-glutamine and supplemented with:

500 mg/L calcium chloride

2800 mg/L potassium chioride

3330 mg/L lactalbumin hydrolysate

3330 mg/L yeastolate

10% Heat-inactivated fetal bovine serum (previously tested for insect cell culture)

Atmosphere: air, 100%

Temperature: 28.0°C

Growth Conditions: The recommended media are formulated for use without CO2. Ormission of the yeastolate
or lactalbumin hydrolysate will lead to poor performance by this line.

Subculturing: Protocol: Gently resuspend cells in the spent culture medium by pipetting across the monolayer or by hitting
the flask against the palm of your hand (the latter is only preferable when working with larger flasks).
Subcultivation Ratio: & subcultivation ratio of 1:S or greater is recommended
Medium Renewal: Every 2 to 3 days

Preservation: Freeze medium: culture medium, 95%,; DMSQ, 5%
Storage temperature: liquid nitrogen vapor phase
References; 22650: Vaughn JL, et al. The establishment of two cell 1.:ws from the insect Spodoptera frugiperda {Lepidoptera,;

Noctuidae). In Vitro 13: 213-217, 1977, PubMed: 6891
23136: Zhang PF, gt al. St Jsuptmmw of the 59 insect ¢ e%i line to infection with adventitious viruses. Biologicals
22: 2054213, 1994 PubMed: 7811453

23294 Smith GE, et al. Modification and secretion of human interleukin 2 produced in insect cells by 2
baculovirus expression vector. Proc, Matl. Acad. Sci. USA 82: 8404-8408, 1985. PubMed: 3575319

22359: Hall MR, Gibson W. Cytomegalovirgs assemblin: the amino and ca;bfwl domains of the proteinase for
ive enzym e when separately cloned and coexpressed in eukaryatic cells. ], Virol, 70t $395-5404, 99(
PubMed: 3 5

adi

lof2 1170572009 5:06 PM



ATCC: Catalog S hitp:/ v ww atee.org ATCCAdvancedCatalogSearch Product Details/ta.

3L
o W

32361 Bakker A, et al, Human T-cell leukemia virus type 2 Rex infiibits pre-mRMNA splicing in vitro at an garly
stage of spliceosome formiation. J. Virgl, 700 5511-5518, 1996. PubMed: ¢
32693 Gibson W, et al. Cylomegalovirus "mssséng“ capsid protein i
human cytomegatovirus ULAE, ). Virgl, 70; 7434-7481, 1996. Pubided:
12850 Fijtz TM, et al. Punfication and G protsin =ubumt reqgulation of a phos

lagvis oocytes, J, Biol. Chem. 49: 31121-31126, 1996, PubMed: 5940109
32882 Lindorfer MA, et al G protein gamma subunits with altered prenylation sequences
when exprassed i 59 ¢e CBiol. Chem. 271: 18582-18587, 1996, PubMed:
33023: brm,r‘i 55, et al N rer-mr-af sequences contained n the Src homology 2 gand 3 domains of pl20
GTPase-actiy protein are required for full catalytic activity toward ras. J. Biel, Chem. 271 5185-5199, 1396.
PubMed:
7034' Stewart L, et al. Biochemical and biophysical analy‘;es of recombinant forms of human tepoisomerase 1
8ol Chem, 271: 7593- 7&)“{, 1996. pubiMed 7
331«3,. Kawabe ), et al. Sol u‘*‘c auwyl"! cyclase fmm Spodoptera frugiperda (579} cells. J. ol Chem. 271:
20132-20137, 1996, PubMed:
G0 Yasuda M, et al Role o\ tk p {group on the G grotein gamma subunit

32
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pholipase C-beta from Xenopus

are properly moddied

3316
to Al adenosime receptors. 1, Biol. C?* 271 18583-18595, 96 bubMed: :

coupling trimeric G proteins
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ATCC products are intended for laboratory research purposes anly, unless noted otherwise. Thay are not intend

While ATCC uses reasonable efforts 1o include accurate and up-to-date information on this site, ATCC makes no warranties or
reprasentations as to its accuracy. Citations from scentific Hiterature and patents are provided for mfcrmatmnat purposes only, ATCC does
not warrant that such information has been confirmed o be accurate,

All prices are listed 1n U.S. dollars and are subject to change without notice. A discount off the current st price will he apphied 1o most
cultures for nonprofit institutions i the United States, Cultures that are ordered as test tubes or flasks will carry an additional l1aboratory
fee. Fees for permits, shipping, and handling may apply
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pLNCX Retroviral Vector Information PT3133-5
GenBank Accession # M28247 Sold as part of Catalog #K1060-C

wt
¥

FcoR |

/

{ ?LNCX (1471
| e BEBKD e

4 Col Bl

= = Forward Sequencing Primer
Awm = Reverse Sequencing Primer

3489 3aa2
£

AAGCTTGTTAACATCGAT
Hind 1 Hpal Clal

Rastriction Map and Muiltiple Cloning Site (MCS) of pLNCX Retroviral Vector. Unigue restriction sites are in bold.

Description

pLNCX contains elements derived from Moloney murine leukemia virus {(MoMulV) and Moloney
murine sarcoma virus (MoMu8Y), and is designed for retroviral gene delivery and expression (1-
3). Upon transfection into a packaging cell line, pLNCX can transiently express, or integrate and
stably express, a transcript containing I (the extended viral packaging signal) a selectable marker,
and the gene of inlerest. The 5'viral LTR in this vector contains promoter/enhancer sequences that
control expression of the neomycin resistance (Neo') gene for antibiotic selection in eukaryctic cells.
Agene of interest can be cloned into the multiple cloning site immediately downstream of the human
cytomegalovirus (CMV) immediate early promoter (P, ). pLNCX also includes the Col E1 origin of

replication and E£. coll Amp" gene for propagation and antibiotic selection in bacleria,

Use

As a partof the Retro-X™ System (#K1060-1), pLNCX can be transfected into a packaging cell line
such as the RetroPack™ PT87 Cell Line. Once in the cell, RNA from the vector is packaged into
infectious. replication-incompetent retroviral particles. pLNCX does not contain the structural genes
(gag. pol, and env) necessary for particle formation and replication, however, these genes are stably
integrated into PT87 (4-7). Subsequent introduction of pLNCX, containing W {psi), transcription and
processing elements, and the gene of interest produces high-titer, replication-incompetentinfectious
virus. Thatlis, these retroviral particles can infect target cells and transmit the gene of interest (which
is cloned between the viral LTR sequences), but cannotreplicate within these cells since the cells lack
the viral structural genes. The separate introduction and integration of the structural genes into the
packaging cell line minimizes the chances of producing replication-competent virus due to recombi-
nation events during cell proliferation.

(PRY9507 . published 17 January 2000}



pLNCX Vector Information

Location of Features
5 MoMuSY LTR: 1-588
» 4 (extended packaging signal); 6591468
Mutated gag (ATG->TAG): 10491051
« Neomycin resistance gene (Neo'):
Start codon: 15121514 stop codon: 2304-2306
+ Immediate early CMV promoter (£, ). 26563393
+ Multiple Cloning Site (MCS): 3465-3482
+ 3 MoMulV LTR; 3522-4115
» Col E1 arigin of replication:
Site of replication initiation: 4651
+ Ampicillin resistance gene (B-lactamase):
Start codon: 6271-5269; stop codon: 5413-54 11

Sequencing Primer Locations

+ pLNCX Seq/PCR Primers (#K1060-F)
5 primer (3368-3393): 5-AGCTCGTTTAGTGAACCGTCAGATCG-3
3' primer {3544-3519) 5-ACCTACAGGTGGGGTCTTITCATTCCC-3

Propagation in E. coli

+ Suitable host strains: DH5¢, MB101, and other general purpose sirains.

+ Selectable marker: plasmid confers resistance to ampicillin (100 ng/mi) to £. coli hosts.
» £ cofireplication origin: Col £1

+ Copy number: low

References

1 Cotin J M. &Varmus. H F . Eds (1996 Reroviruses (Cold Spring Harbor Laboratory Prass, NY).

2 Ausubel £ M. et 3l (1994} Current Protocels in Molecular Biology (Greene Rublishing Associates. inc & John Wiley & Sons, Inc)
3 Midller. A D & Rosman, G J (1889; SioTechnigues 7980990

4 Mann, R etaf (1883) Ceif 33 153~1588

5 Miller, A D & Butimors, C. (1886) Mol. Celf. Siol §°2895-2902.

§ Morgenstern, J P & Land, H (1990 Mo Agids Res. 18:35387-359C

7 Miller. A D & Chen F (1998} J Virgl 70 55645571

Notes: The viral supernatanls produced by this retroviral vector could, depending on your cloned insert, contain
potentially hazardous recombinant virus. Due caution must be exercised in the production and handling of recom-
tinant retrovirus. Apprepriate NiH, regional, and institulional guidelines apply.

The attached sequence file has been compiled from information in the sequence databases, published literature,
and other sources, togelher with partial sequences obtained by CLONTECH. This vector has not been completely
sequenced.
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pET E. ¢oli T7 expression vectors

l§ Novagen

B al Resoure . 4 )
Tockmual aouIsEs The pET System is the most powerful system yet developed for the cloning and expression of recombinant

Technical Information proteins in £, coli. Based on the T7 promoter-driven system originally developed by Studier and
colleagues (1-3), Novagen's pET System has been used to express thousands of different proteins, In

Novagen Information - ; S
pET vectors, target genes are cloned under control of strong bacteriophage T7 transcription and

Vector Tables translation signals, and expression is induced by providing a source of T7 RNA polymerase in the host
BlueStar Vectors cell

Duet Veclors . - , :

Gateway® Nova Novagen's pET System has continuously expanded to offer new technologies and options for expression,
DEST Vectors and includes over 42 pET vector types, 15 different host strains and many other companion products
LIC Duet Adaptors designed for efficient detection and purification of targel proteins

M12mp18 Vector

pBAC Veclors 1 Moffatl, B A and Studier, F W. (1986) J Mo/ Biof. 189, 113-130.

pBIEx Vectors 2 Rosenberg, AH., Lade BN. Chui O, Lin, $ Dunn, J.J., and Studier, F.\W (1987) Gene 56,
pCOF & pRSF 125-135.

Veclors 3 Studier. F W, Rosenberg, AH , Dunn, J.J.. and Dubendorff, J W (1890) Meth. Enzymol. 185,

pCITE Vectors

» pET Vectors
pETBlue Veclors
pETcoco Vectors
piEx Vectors
piExBac Veclors
pT78iue Vectors
pTandem Vectors
pTriEx vVectors
SCREEN Vectors
T7Selact Vectors
Discontinued Vectors

60-89
¢ET Veclors with unigue features include

pET-31t(+) for high yield bioproduclion of peptides and small proteins
pET-32a-¢ for production of soluble, active target proteins in E. cofi

3b for production of target proteins suitable for site-specific 3p.y labeling
d 40b using Dsb tags for export and periplasmic folding of target proteins
P and 42a-c with popular GST fusion tags for enhanced production and solubility
RET ~43 1a-¢ designed for cloning and high-level expression of polypeptide sequences fused with
the 495 aa NusA (Nus*Tag™) protein
pET-4da-c with NuseTag™ sequence plus N- and C-terminal His+Tag sequences
{ with amine-terrminal HissTag ™ sequence and minimal extraneous sequences
{LIC prepared vector for ligation-independent cloning. with amino-lerminal His-Tag™

® B & & @ &

i through pET-50b(+) with HRY 3C Protease cleavage site for efficient fusion lag

removal

Additional vectors in this table include:

® placi
* plysE and plys

631

A Note on the Sequences

The numbering system of the pET vectors is based on that of pBR322, from which all of these vectors are
derived. The sequences are given in the same onientation as the pBR322 sequence, but note that this is
the opposite orientation of the the cloning/expression region detail maps. This should be apparent from
Ihe countar-clockwise orientation of the T7 promoter on the circle maps.

Most of the vector sequences are provided in GenBank format, with significant features indicated. To
converl the sequence inlo other formats, first select the sequence and copy (Cormmand-C on Mac or Ctrl-C
on Windows). Next, click here 1o open the NIH ReadSeq web page in a new window. Paste the sequence
into the input field (Command-V on Mac or Clrl-V on PC), choose your favenite format from the dropdown
menuy, and hit the "submit” button

You can access sequences, maps, ordering information, newsletter articles and technical
bulletins through the following links:

Mew-style table Leave feadback on the new style!
Ordering Newsletter Technical
Vector Saquence Map Information Articles Bulletins
pET-3a : { "1 = |
oET-3b -y 5 P
L J © =

lotd 1170372009 53:48 PM
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pGEX Vectors (GST Gene Fusion System)

Technical Information

Thirteen pGEX vectors are availabie (see figure) Nine of the veclors have an expanded muliple cloming site (MCS} that contains six raslricion
sites. The expanded MCS faciiilates the unidirectional cloring of cDNA inserls obtained from ibraries constructed using many awailable lambda
weciors pGEX-BP-1, pGEX-6P-2, and pGEX-5P-3 each encode the recognilion sequence for site-specific cleavage by PreScission™ Prolease,
(see Pr sion Protease) between the GST domain and the muliple cloning site. pGEX-4T-1, pGEX-4T-2, and pGEX-4T-3 are denved from
pGEX-2T and contain a thrombin protease recognilion site. pGEX-5X-1, pGEX-5X-2, and pGEXEX-3 are derivatives of pGEX-3X and possess 2
factor Xa protease recogniion site

Dovenicad the pGEX sequencs man in POF format. For ASCII format please scoll down.

pGEX-ZTK is umiquely designed {0 allow the detection of expressed proteins by directly labeling the fusion products i vitro (1) This wector
containg the recogniton sequence for the catalylic subunit of cAMP-dependent protein kinase obtained from heart muscle. The protein kinase sile
s o = ; e 2 .

is located between the GST domain and the MCS Expressed proteing can be direclly labeled using protein kinase and [g-3 PJATP and readily
detectad using standard raciometric or autoradicgraphic techmgues. pGEX-2TK 15 3 dervative of pGEX-2T, #ts fusion proteins can be cleaved
wath thrombin,

Clgavage of pGEX-8P GST fusion proteins occurs betaeen the Gin and Gly residues of the recognition sequence Leu-Glu-Val-Leu-Phe-Gin-
Gly-Pro ™! Low termperature (5°C) digestion mirumizes the degradation of the protein of interest. Because PreScission™ Protease has been
engineered with a G3T-tag. it can also be removed from the cleavage mixture simultaneously with the GST portion of the fusion protein The
SGEX-6P Expression Vectors permit convenient site-specific cleavage and simultansous purification on Glutathione Sepharose™  The pGEX-6F
series provides all three translational reading frames linked between the GST coding region and the multiple clening site.

Collectively, the pGEX vectors provide ali three translational reading frames beginning with the EcoR | restriclion site. pGEX-1T. pGEX-6P-1,
pGEX-4T-1, and pGEX-5X-1 can directly accapt and express cONA inserls isolated from | gti1 libranies.

Vector Unformatted Formatted GenBank Accession No.
pGEX-1 lambda 7. 27-4805-01 ASCH U13849

pGEX-2T, 27-48C1-01 ASCii U13850

pBEX-2TK, 27-4587-01 13851

pGEX-3X. 27-4803-01 ASCH FDF U13852

nGEX-4T-1, 27-4580-01 ASCH £0F 113853

pGEX-4T-2, 27-4581-01 ASCH BOF POF U13855
pCGEX-5X-1 27-4584-01 ASCH LOF U13838

DGEX-5X-2, ASCH =t L3857

oGEX-84-3. ASCH POF U12858

pCEX-BP-1. ASCH POF 78872

PGEX-8P-2, 27-4598-01 ASCH CoF 78873

pGEX-6P.3, 27-4595.01 ASCH POS Uraar4

Click on “ASCII" to downlpad an unformatted sequence for use by a sequence analysis program. Click on “PRF” to download a
formatied sequence and restriction site table. if you prefer accessing the sequence in GenBank, refer to the right-hand column for the
GenBank accession number:

* Expression: Proteins are expressed a3 fusion proteins with the 26 kDa glulathicne S-transferase (GST) The GST gene contains an ATG
and rinosome-binding site, and is under control of the tac promoter A transiation terminaltor is provided in each reading frame. The
resulting fusion grotem may be punfied using the G8T Purification Module (27-457C-01, -02; see G3T ation Modules )

* Enzymatic cleavage with PreScission™ Protease: pGEX-6P-1, -2, -3 allow for removal of the GST carrier protein from the fusion
proten by enzymalic cleavage with PreScission™ Protease. Because PreSaission™ Protease has been engineered with a G8T-lag. o
can also ne removed sumuilaneously with the GST portion of the fusion protein

» Enzymatic cleavage with thrombin: pGEX-1 iamoda T, pGEX-2T, pGEX-2TK, pGEX-4T-1, -2. -3 allow for removal of the GST carrier
pretein from the fusicn protem by enzymatic cleavage with thrombin

» Enzymatic cleavage with factor Xa: pGEX-3X, pGEX-5X-1, -2. -3 aliow for removal of the GST carrier protein from the fusion proten
by enzymatic cleavage wath factor Xa

* Direct labeling in vitro: pGEX-2TK allows for diract iabelng of fusion proteins in vitro vath 32 using the catalytic subuni of
cANP.dependent protem Rinase

® Host{s) £ coi. The plasmid prowdes fac g repressos

» Sglectable marker{s): Plasmid confers resistance o 100

e Amplification: Recommended

ampicillin

Properties of pGEX Vectors » Induction: ac promoter inducible with 1-5 mdM IPTG
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