Approved Personnel Additional Personnel

(Please stroke out any personnel to be removed) (Please list additional personnel here)
Wendy Strong

May Gohar Jdessa za Kao
Wencheng Yang

Kathy Volkening

Danae Campos-Melo

Brian Keller

Cheryl Leystra-Lantz

Cristian Droppelmann

Please stroke out any approved Werite additional Biohazards for
Biohazards to be removed below approval below. Give the full name
- do not abbreviate.

Approved E. coli (DHS alpha, BL21, XL1 Blue, SCS
[fl" . 110) S. cerevisiae (AH09, Y187)
Microorganisms
Approved Primary Human [established]: HEK-293T, IMR32, _Hc',m\()u\ - Hela -
. HCN1A. Rodent [established]: Neuro2A, 1IN
and Established Cells PC12, EOC20, N[SCS4, BV2.]LADMAC, Movse. -~ NTR/3TS
L929/292.
Approved Use of Human organs or tissues (unpreservéd) - .
Human Source
Material
Approved Genetic SV 40 Large T antigen, E1A oncogene. -
Modi " [Plasmids]: pAS2-1, pBluescript SK9(-),
odifications pBridge, pcDNA3.1(+), pcDNA3. 1/myc-HisA,
(Plasmids/Vectors) pcDNA3.1/myc-HisB, pcDNA3.1/myc-HisC,
pCMV-SPORTS, pCMX, pCRII-TOPO, see
Approved Use
of Animals

Approved Biological
Toxin(s)

Tuesday, November 09, 2010 Page l of 2



%  PLEASE ATTACH A MATERIAL SAFETY DATA SHEET OR EQUIVALENT FOR NEW BIOHAZARDS.
s PLEASE ATTACH A BRIEF DESCRIPTION OF THE WORK THAT EXPLAINS THE BIOHAZARDS USED AND HOW THEY WILL BE
STORED, USED AND DISPOSED OF..

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

Signature of Permit Holder:

Current Classification: 2 Containment Lével for Added Biohazards:
Date of Last Biohazardous Agents Registry Form: Aug 27, 2010

Date of Last Modification (if applicable):

BioSafety Officer(s): W M MNot)-OF, 220

Chair, Biohazards Subcommittee: Date:
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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 Malerial Transfer Agreement or, in cerlain cases, an MTA specified by the

depositing institution.

Customers in Europe, Australia. Canada, China, Hong Kong. India, Israsl, Japan, Korea, Macau, Mexico, New Zealand, Singapere, and Taiwan, R.O.C. must conlact a loca! disivibutor
for pricing information and to place an erder for ATCG cultures and producls.

Cell Biology
ATCC® Number:

Designations:

ety Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:

Permits/Forms:

Applications:

Virus Susceptibility:

Age:

Comments:

Propagation:

1of3

CRL-1658™

NIHATI

1

frozen

See Propagation
adherent

Mus musculus (mouse}

fibroblast

Organ: embryo
Strain: NIH/Swiss
Cell Type: fibroblast fibroblast;

In addition 1o the MTA mentioned above, other ATGC andfor regulatory
permits may be required for the transfer of this ATCC material. Anyone
purchasing ATCC materiai is ultimately responsible for obtaining the
permits. Please click here for information regarding the specific

requirements for shipment to your locaticn.

transfection host (Nucleofection_technology from Lonza
Roche FUGENE® Transfection Reagents)

Murine leukemia virus
embryo

The NIH/3T3 is highly sensitive to sarcoma virus focus formation and
leukemia virus propagation and has proven to be very useful in DNA
transfection studies [PubMed ID: 222457).

Tested and found negative for ectromelia virus (mousepox).

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

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

Temperature: 37.0°C

Growth Conditions: The serum used is imporiant in culturing this line.
Calf serum is recommended and not fetal bovine serum. The calf
serum initially employed and found to be safisfactory was from the
Colorado Serum Co. Denver.

Price:

$256.00

Related Links

y
NCBI Entrez Search
Cell Micrograph

Make a Deposil
Frequently Asked Questions

Technical Support

Related Cell Culture Products
f.ogin Required

»

Product Information Sheet
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Subeulturing:

Preservation:

Related Products:

\

http://www .atcc.org/ ATCCAdvancedCatalogSearch/ProductDetails/tz. ..

Protocol:

. Remove and discard culture medium.
. Briefly rinse the cell layer with 0.25% (w/v) Trypsin - 0.53 mM

EDTA sclution to remove all traces of serum which conlains
trypsin inhibitor.

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

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

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

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

by gently pipetting.

. Add appropriate aliquots of the cell suspension to new culiure

vassels.

. Incubaie cultures at 37C.

DO NOT ALLOW THE CELLS TO BECOME CONFLUENT! Subculture
at least twice per week at 80% confluence or less.

Subcultivation Ratio: Inoculate 3 to 5 X 10(3) cells/cm?2

Medium Renewal: Twice per week

Freeze medium: Complete growth medium supplemented with 5%
{v/v) DMSO
Storage temperature: liquid nitrogen vapor phase

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

11/8/2010 12:36 PM
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References:

Notices and Disclaimers

ATCC producls are intended for laboratory research purposes only, unless noted otherwise. They are nol intended for use in humans.
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ovary cells with murine retrovirus suggests roles for cellular factor(s}
and receptor clusters in the membrane fusion process. J. Virol, 70:
3432-439, 1996. PubMed: 8648675

32547; Jang Sl, et al. Activator protein 1 actlvity is involved in the
requlation of the cell type-specific expression from the proximal
promoter of the human profilaggrin gene. J. Biol. Chem. 271:
24105-24114, 1986. PubMed: 87986849

32557: Medin JA, et al. Correction in trans for Fabry disease:
expression, secretion, and uptake cof alpha-galactosidase A in patient-
derived cells driven by a high-titer recombinant retroviral vector. Proc.
Natl. Acad. Sci. USA 93: 7917-7922, 1996, PubMed: 8755577

32568: lee JH, et al. The proximal promoter of the human
transglutaminase 3 gene. J. Biol. Chem. 271: 4561-4588, 1996,
PubMed: 8626812

32582: Chang K, Pastan | Molecular cloning of mesothelin, a
differentiation antigen present on mesothelium, mesotheliomas, and
ovarian cancers. Proc. Natl. Acad. Sci. USA 93: 136-140, 1996,
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Return to Top

While ATCC uses reascnable efforts to include accurate and up-lo-date infarmalion on this site, ATCC makes no warranties or represeniations as to its accuracy. Cilations from

sclentific IHerature and patents are provided for informational purposes only. ATCG does not warrant that such infermation has been confirmed to be accurate.

All prices are listed in U.S. daltars 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

Statas. Cullures that are ordered as test tubes or flasks will carry an additional laboralory fee. Fees lor permits, shipping, and handling may apply.

Back to my Search
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Product Description

Betore submiting an order you wil be asked to read and accepl the terms and conditions of ATCC's Maledal Transier Aqreement or, in certain cases, an MTA spacified by the

depositing institution.

Customers in Europe, Australia, Canada, China, Hong Kong, India, !srael, Japan, Korea, Macau, Mexico, New Zealand, Singapore, and Taiwan, R.O.C. must conlact a local distributor
tar pricing information and 1o place an order for ATCG cultures and producis.

Cell Biology
ATCC® Number:

Designations:
Depositors:

Bigsafely Level:
Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:

Cellular Products:

Permits/Forms:

Applications:

Virus Susceptibility:

DNA Profile (STR):

1 of 4

cCL-2™™  Order this Item | Price:
Hela
WF Scherer

2 [Cells contain human papilloma virus ]
frozen

adherent

Homo sapiens (human)

epithelial

Organ: cervix

Disease: adenocarcinoma

Cell Type: epitheliat

keratin

Lysophosphatidy/choline (lyso-PC) induces AP-1 aclivity and ¢-jun
N-terminal kinase activity (JNK1) by a protein kinase C-independent
pathway [26623]

In addition to the MTA 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
permits. Please click here for information regarding the specific
requirements fer shipment to your lecation.

transtfection host { [21491] Nycleofection technology from Lonza

Roche FUGENE® Transfection Beagents)

screening for Escherichia coli strains with invasive potential [21447]
(21491]

Human adenovirus 3
Encephalomyocarditis virus
Human poliovirus 1

Human poliovirus 2
Human poliovirus 3

Amelogenin: X
CSF1PG: 9,10
D138317: 12,133
D1655639: 9,10
D5S818: 11,12
D78820: 8,12
THO1: 7

TPOX: B,12

vWA: 16,18

Frint this Page

$256,00

Related Links

)

NCBI Entrez Search
Cell Micrograph

Ma

Frequently Asked Queslions

Material Transfer Agreemant

Technical Supporl
Related Cell Culture Products

Login Required
»

Product Information_Sheet
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Cytogenetic Analysis: Modal number = 82; range = 70 {o 184.

There is a small telocentric chromoseme in 98% of the cells. 100%
aneuploidy in 1385 cells examined. Four typical HelLa marker
chromosomes have been reported In the literature.HeLa Marker
Chromosomes: One copy of MI, one copy of M2, fourdfive copies of
M3, and two copies of M4 as revealed by G-banding patterns. M1 is a
rearranged long arm and centromare of chromosome 1 and the long
arm of chromosome 3. M2 is a combination of short arm of
chromosome 3 and long arm of chromosome 5. M3 is an
isochromosome of the short arm of chromosome 5. M4 consists of the
long arm of chremosome 11 and an arm of chromosome 19,

{soenzymes: G6PD, A

Age: 31 years adult

Gender: temale

Ethnicity: Black

Hela Markers: Y

Comments: The cells are positive for keratin by immunepercxidase staining.

Hela cells have been reported to contain human papilloma virus 18
(HPV-18) sequences.

P53 expression was reporled {o 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, Cataleg No.
30-2003. To make the complete growth medium, add the following
components te the base medium: fetal bovine serum to a final
concentration of 10%.
Atmosphere: air, 95%; carbon dioxide (CO2), 5%
Temperature: 37.0°C

Subculturing: Protocol:

1. Remove and discard culture medium.

2. Briefly rinse the cell layer with 0.25% (w/v) Trypsin- 0.53 mM
EDTA solution to remove all fraces 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 inverled microscope until cell layer is
dispersed (usvally within 5 to 15 minutes).
Note: To avoid clumping do not agitate the cells by hitting or
shaking the flask while waiting for the cells to detach. Cells that
are difficull to detach may be placed at 37°C to facilitate
dispersal.

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

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

6. Incubate cultures at 37°C.

Subcultivation Ratio: A subcultivation ratio of 1:2 to 16 is
recommended
Medium Renewal: 2 to 3 times per week

Preservation: Freeze medium: Complele growth medium supplemented with 5%
(v/v) DMSO
Storage temperature: liquid nitrogen vapor phase

Related Products: Recommended medium {without the additional supplements or serum
Mso see 30-2020
derivative: ATCC CCL-2.1
derivative:ATCC CC J
derivative:ATCC CCL-2.3

20f4 11/8/2010 12:36 PM
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ATCC products are intended for taboratory research purposes only, unless noted otherwise. They are not intended for use in humans.

While ATCC uses reasonable efforts 1o include accurate and up-to-date informatien on this site, ATCC makes ne warranlies or representations as 1o its accuracy. Citations from
scientitic literalure and patents are provided for informational purposes only. ATCC does not warrant that such information has been confirmed to be accurate.

All prices are listed in U.S. dollars and are subject to change without netice. A discount off the currenl list price will be applied to most ¢ultures for nonprafit instilutions in the United
States. Cultures thal are ordered as test lubes or flasks will carry an addilicnal laboratory fee. Fees for permits, shipping, and handling may apply.
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THE UNIVERSITY OF WESTERN ONTARIO
BIOLOGICAL AGENTS REGISTRY FORM
Approved Biohazards Subcommittee: July 9, 2010
Biosafety Website: www.uwo.ca/humanresources/biosafety/

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

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

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

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

PRINCIPAL INVESTIGATOR Dr Michael Strong

DEPARTMENT Molecular Brain Research Group/ Robarts Research Institute
ADDRESS Room 3270 Robarts Research Institute

PHONE NUMBER 519-663-5777 x24452

EMERGENCY PHONE NUMBER(S) Kathy Volkening 519-639-3802 or Cheryl Leystra-Lantz 519-452-1081
EMAIL kmcdouga@uwo.ca lantz@robarts.ca

Location of experimental work to be carried out: Building(s) Robarts Research Institute  Room(s) 3270

*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: see Appendix A
GRANT TITLE(S):

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

Name UWO E-mail Address Date of Biosafety Training
Kathryn Volkening kmecdouga@uwo.ca 30-May-2007
Cheryl Leystra-Lantz lantz @robarts.ca 12-Feb-2007
Wendy Strong wstrong@robarts.ca 17-0ct-2007
Wencheng Yang wyang@robarts.ca 15-Qct-2007
May Gohar mgohar@robarts.ca 03-Oct-2007
Cristian Dropplemann cdroppel @ uwo.ca 27-Apr-2009
Danae Campos-Melo dcampos @robarts.ca 18-May-2010
Zhong Ping He zhe@robarts.ca 20-Jan-2009
Brian Keller bakeller1 @gmail.com 16-Sep-2009
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Piease explain the biological agents and/or biohazardous substances used and how they will be
stored, used and disposed of. Projects without this description will not be reviewed.

Constructs and plasmids and yeast2hybrid libraries (series of constructs within yeast): Constucts/plasmids are circular pieces
of DNA that encode necessary components to allow for expression of a specific DNA/RNA or protein from it when expressed in
cells (tissue culture, E coli or yeast, depending on the construct). These are non-replicable pieces of DNA when outside an organism
and can only be expressed in a cell if certain pieces of the DNA match the host. None of our constructs/plasmids are viral in origin
and none are infective, nor can they be used to create an infective construct/plasmid. All constructs that have been transformed to
cartier I coli strains or yeast are stored as glycerol stocks {overnight transformed E coli culture in LB plus the appropriate sclective
antibiotic-ampicillin, kanamycin or tetracycline dituted with 50% glycerol) at -80 degrees C under lock and key. These glycerol
stocks contain both the plasmid and the E coli strain into which is was transformed for case of growth. The freezer in which these
are stored is marked with the appropriate biochazardous materials symbol. Constructs and plasmids that are produced for short term
storage and use (grown from the glycerol stocks above, and then the DNA is isolated from the E coli for subsequent use in
procedures such as PCR or cloning) are stored as DNA in either water or Tris-EDTA pH 8.0 at -20 C or +4 C. These DNA are non-
infective, non-pathogenic. Glycerol stocks are generally stored and never disposed of, however, in the event that they would be,
they are thawed to room temperature, diluted 1:1 with bleach for 1 hour and disposed of down the fume hood drain. Any isolated
DNA/constructs/plasmids are used in entirety in subsequent experiments, however, if required to dispose of them, these DNA are
non-replicable outside a host and in such small quantities (generally 30ul or less) are either autoclaved or bleached prior to disposal.
Use of E coli transformed with constructs and plasmids consists of handling with level 1 biosafety precautions. These E coli are
used for the propogation of plasmid, long term storage of plasmid, or for production of GST fused proteins from the constructs.
Plasmids/constructs themselves are used in subsequent experiments including PCR amplification of DNA pieces encoded within the
contrucst/plasmids, restriction digests to free pieces of the DNA for subsequent subcloning, transfection of constructs/plasmids for
expression in tissue culture cells to examine gene expression. Yeast2hybrid constructs/libraries are stored as glycerol stocks (as
above) and used to determine the interaction of proteins within the yeast2 hybrid system. Cloning and yeast2hybrid systems
commonly require plating of transformed E coli or yeast onto either LB/agar or minimal synthetic dropout medium/agar plates.
These cultures are disposed of in the biosafety waste stream and autoclaved to destroy them prior to disposal using Robarts
Research’s autoclaving service.

I coli and yeast strains: These are common hosts used to propagate, store and express DNA constructs/plasmids. The strains that
arc used in this lab are non-pathogenic. E coli are stored as glycerol stocks (described above-but without any plasmid or construct
transformed into them). Yeast are also stored as glycerol stocks (again, non-transformed). They are handled with standard biosafety
level I precautions. For disposal (which is extremely rare) cultures are bleached as above and disposed of down the drain, Any
plates that have been used to grow E coli or yeast are autoclaved prior to disposal.

All tissue culture cells: Mammalian tissue culture cells are the backbone of our in vitro assay systems for examining the expression
of genes (from plasmids above), protein interactions, and the effects of mutations on a living system without requiring animal use.
All tissue culture cells arc handled with biosafety level II precautions in an approved laminar flow hood. Cultures are maintained in
dedicated incubators marked with biosafety labeling. Stored stocks of culture cells arc in liquid nitrogen, in freezing medium
(containing 50% DMSO, serum and DMEM culture medium}. Short term stock storage (ie, during the freczing process is at -80C).
All cultures are used for either controt or experimental group studies for gene/protein expression. Cells are commonly transfected
with the constructs/plasmid described above. All extra or unused cells (other than those in storage) are bleached for 1 hour prior to
disposal down the drain. The work area is spot cleaned as necessary with bleach and the finally disinfected after use with 70%
ethanol or isopropanol. Tissue culture cells that are transfected with constructs above are rarely disposed of, they are used in
subsequent experiments in which they are lysed in standard lysis buffers and then used in PAGE analysis for expression of proteins.
Any remaining samples after lysis (at which point the cells are destroyed) are either autoclaved or bleached prior to disposal.

Human brain and spinal cord tissues (unfixed, frozen):

Unfixed brain and spinal cord from human ALS patients and controls are stored under lock and key at -80C in an appropriately
labeled freezer. These tissues are stored either in closed capped containers labeled with the tissue or are double bagged and labeled.
Only authorized persons (those working directly with these tissues in their experiments and having undergone training) are permitted
access to these tissues. Tissues are handled by only persons irained in biohazard level II techniques and they are handled in a regular
tume hood. All tissues are maintained and not disposed of after use, only tissues needed for an experiment are removed from
storage for immediate use. All materials 1o come in contact with the tissues are bleached or autoclaved prior to disposal including all
tubes, tips, dishes and dissection materials. As stated, all samples of these types are used in subsequent experiments (IP, PAGE,
protein interaction, DNA analysis, RNA analysis etc) and any remaining unused tissues are stored as above.
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Please include a one page research summary or teaching protocol.
Dr. Strong’s lab rescarches the molecular and biochemical basis of amyotrophic lateral sclerosis (ALS). ALS
is a deadly disease hallmarked by the formation of neurofilament aggregates within neurons, followed by the
loss of motor neurons, and leading to pronounced, progressive paralysis and death commonly within 2-5 years
from the date of diagnosis. Recently there have been several genes determined to play a role in the
development of ALS, of which several mutations seem to contribute. However, the functional significance of
these mutations is unclear. It is of great interest to this lab that many of these proteins are also involved in the
processes to make, stabilize, transport and degrade messenger RNA, the intermediate between genetic coding
and protein production, within a cell. It is becoming increasingly clear that many neurodegenerative diseases
appear to be diseases of RNA processing, and the roles that these proteins play in this process is the main focus
of the research in this lab. A secondary focus of the lab is the etiology of Tau containing tangles in
neurodegenerative disease. Tau protein can be found to be abnormally deposited in neurodegenerative discase
states, which can also contribute to neuron death.
The etiology of Tau containing tangles: This study aims at determining how this protein forms tangles
within the brain. Immunohistochemical studies are aimed at determining the distribution of these tangles
throughout the brain, Biochemical properties of the mechanism of tangle formation are also being investigated
through the use of mutations introduced into the gene and determining their effect on tau polymerization both
in vitro and in tissuc culture cells. Protein polymerization is governed by the phosphorylation status of a
protein. By altering the pattern of phosphorylation on tau constructs that we create and then express in culture
cells or as GST fused proteins, we can determine which phosphorylation event is pathological and leads to
tangle formation.
RINA stability in ALS: This set of projects aims to determine the role of RNA binding proteins in the
mechanism of aggregate formation, as well as ailtered metabolism, excitotoxicity and cell death in ALS. It is
becoming increasingly clear that the proteins that bear mutations in ALS are also involved in the RNA
metabolism pathways, and alterations in their function(s) within this path can have dire consequences on the
health of cells. Through our previous research we have determined that low molecular weight neurofilament
(NFL; a protein required for motor neuron survival and function) mRNA is significantly altered in ALS.
Similar alterations when produced in mice leads to the formation of aggregates containing related
neurofilament proteins. The presence of an intracellular aggregate then predisposes the neuron to excitotoxicity
which can lead to cell death. To date many of the proteins known to be altered in expression or bear mutations
in ALS have been found to be RNA binding proteins which play a direct role in determining the stability of
NFL or other mRNA species. In addition, microRNA (miRNA) can also profoundly affect the stability of
mRNA, commonly targeting the mRNA for degradation prior to protein production. In rare cases, miRNA can
stabilize a mRNA, preventing degradation while holding that mRNA in a quiescent state without protein
production. In another level of complexity, a family of small non-coding RNA called microRNA (miRNA)
have been described to directly influence the stability of mRNA, most commonly through allowing for
destruction of the mRNA prior to its translation to protein, but rarely to stabilize RNA in a transiationally
quiescent manner until it is required by the cell. Ongoing research focuses on the role that mutations in the
RNA binding proteins play in altering the stability of NFL mRNA, as well as determining the expression
patterns of miRNA in ALS, and how alterations in levels of miRNA may contribute to the NFL mRNA
decreases seen in ALS.
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1.0 Microorganisms

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

Do you use microorganisms that require a permit from the CFIA? O YES X NO
If YES, please give the name of the species.
What is the origin of the microorganism(s}?
Please describe the risk (if any) of escape and how this will be mitigated:
Please attach the CFIA permit.
Please describe any CFIA permit conditions:
1.2 Please complete the table below:
Name of Is itknown | Isitknown | Isitknown | Maximum Source/ PHAC or
Biological tobe a to be an tobe a quantity to Supplier CFIA
agent(s)* human animal zoonotic be cultured Containment
pathogen? | pathogen? | agent? at one time? Level
YES/NO YES/NO YES/NO (in Litres)
E. coliDHba | O Yes O Yes O Yes 500ml Invitrogen x1 O2
E. coliBL21 | x No x No X No 02+03
E. coliXL1Blue | O Yes O Yes O Yes 100ml Stratagene [x1 O2
SCS 110 X No X No x No 02+03
S.cerevisiae | O Yes O Yes O Yes 200ml Clontech X1 02
strains AHOS X No x No x No 02+03
and Y187
O Yes O Yes O Yes 01 02
O No O No O No 02+03

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

2.0 Cell Culture

2.1 Does your work involve the use of cell cultures?
If no, please proceed to Section 3.0

X YES

ONO

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

in culture:

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

Human O Yes X No Not applicable

Rodent O Yes X No

Non-human primate O Yes X No

Other {specify) O Yes X No
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2.3 Please indicate the type of established cells that wili be grown in culture in:

Cell Type Is this cell type used | Specific cell line(s)* Supplier / Source
in your work?
Human X Yes O No HEK-293T, IMR32, ATCC
HCN1A
Rodent X Yes O No Neuro2A, PC12, EOC20, | Cashman et al 1992,
NSC34, BV2, LADMAC, ATCC
L929/292 Blasi et a/ 1990
Non-human primate O Yes X No
Other (specify) O Yes X No

*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 x1 x2 02+ 03

3.0 Use of Human Source Materials

3.1 Does your work involve the use of human source materials? XYES O NO
If no, please proceed to Section 4.0
3.2 Indicate in the table below the Human Source Material to be used.
Human Source Source/Supplier | is Human Source Name of PHAC or CFIA
Material /Company Name | Material Infected Infectious Containment
With An Infectious Agent (If Level (Select
Agent? applicable) | one)
YES/NO
Human Blood (whole) or O Yes 01 02
other Body Fluid O Unknown 02+ 03
Human Blood (fraction) O Yes 01 02
or other Body Fluid O Unknown 02+03
Human Qrgans or LHSC O Yes 01 x2
Tissues (unpreserved) x Unknown 02+03
?il;gquaensc()g?:;;\?; d) LHSC Not Applicable Not Applicable

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
X YES

1.0 and 2.0?

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

O NO

If no, please proceed to Section 5.0

X YES,

complete table below O NO

Bacteria Used for
Cloning *

Plasmid(s) **

Source of Plasmid

Gene Transfected

Describe the change
that results from
transformation or
tranfection

see Appendix B

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

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

* Please attach a Material Safety Data Sheet or equivalent.

4.4 Will genetic sequences from the following be involved?

¢+ HIV O YES, please specify x NO
¢ HTLV 1 0r 2 or genes from any Level 1 or Level 2 pathogens O YES, specify X NO
+ S5V 40 Large T antigen HEK 293T cells X.YES ONO
¢+ E1A oncogene HEK 292T cells X YES O NO
¢+ Known oncogenes O YES, please specify x NO
+ Other human or animal pathogen and or their toxins O YES, please specify X NO
4.5 Will virus be replication defective? O YES O NO
4.6 Will virus be infectious to humans or animals? O YES ONO
4.7 Will this be expected to increase the containment leve! required? O YES O NO

5.0 Human Gene Therapy Trials

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

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

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

5.3 How will the biological agent be administered?

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

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

6.2 Name of animal species to be used

6.3 AUS protocol #

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

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

7.1 Will any animals with zoonotic hazards or their organs, tissues, lavages or other body fluids including blood
be used (see list below)? QO YES X No If no, please proceed to section 8.0

7.2 Please specify the animal(s) used:

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

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

8.2 If 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 D5 (specify species) of the toxin

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

8.5 How much of the toxin is stored*?

8.6 Will any biological toxins be used in live animals? O YES, Please provide details: O NO

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

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

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

9.3 What is the origin of the insect?

9.4 What is the life stage of the insect?

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

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

9.7 Do you use insects that require a permit from the CFIA permit? O YES ONO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:
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10.0 Plants

10.1 Do you use plants? O YES X NO If no, please proceed to Section 11.0

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

10.3 What is the origin of the plant?

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

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

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

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

10.8 Is the CFIA permit attached? O YES O NO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:

11.0 Import Requirements

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

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

12.0 Training Requirements for Personnel Named on Form

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

¢ Biosafety

¢ Laboratory and Environmental/Waste Management Safety

¢ WHMIS (Western or equivalent)

¢ Employee Health and Safety Orientation

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

SIGNATURE @ il Mﬁ’ ore
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13.0 Containment Levels

13.1 For the work described in sections 1.0 to 9.0, please indicate the highest
HC or CFIA Containment Level required. 01 x2 02+ 03

13.2 Has the facility been certified by OHS for this level of containment?
X YES, permit # if on-campus BIO-RRI-0035
O NO, please certify
O NOT REQUIRED for Level 1 containment

14.0 Procedures to be Followed

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

SIGNATURE /g ) Date: 2é Hle 270

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

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

No animal or needles used in lab.

15.0 Approvals

1) UWO Biohazards Subcommittee: SIGNATURE: oLt on F Kopra A
Date: ﬁwgﬁzu_zf)#— KF 20,0

2) Safety Officer for the University of Western Ontario ‘
SIGNATURE: J) Stzun Lo iy |
Date:_ (g 271, 2000

3) Safety Officer for Institution where experiments will take place (ifret-JWO):
SIGNATURE: £
Date:

Approval Number: B\f Q,Q.A “'0036 Expiry Date (3 years from Approval): oY

Special Conditions of Approval:
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Appendix A:

1)

2)

3)

FUNDING AGENCY: Canadian Institutes of Health Research
GRANT TITLE: MicroRNA (miRNA) modulation of NFL mRNA degradation
and translational silencing in ALS, 2010 — 2013.

FUNDING AGENCY: ALS Society of Canada Senior Investigator Bridge Funding

GRANT TITLE: MicroRNA (miRNA) modulation of NFL mRNA degradation
and translational silencing in ALS: a novel window to the
understanding of RNA stability in ALS, 2009.

FUNDING AGENCY: Canadian Institutes of Health Research
GRANT TITLE:; The role of TDP-43 in regulating NFL mRBRNA metabolism,
2008-2011.



Appendix B

Plasmid Notes Supplier
pAS2-1 bait protein for Y2H Clontech #K1604-B
pBluescript SK(-)| cloning with blue/white screening, T7, T3 Agilent
pBridge yeast, two MCS's Clontech #630404

pcDNA3.1(+)

mammalian expression, T7

Invitrogen #V790-20

pcDNAJ. 1/myc-HisA

mammalian expression,T7, Myc/His tags

Invitrogen #V800-20

pcDNA3.1/myc-HisB

mammalian expression, T7, Myc/His tags

Invitrogen #V800-20

pcDNA3. 1/myc-HisC

mammalian expression, T7, Myc/His tags

Invitrogen #V800-20

pCMV-SPORT6

generation of ¢cDNA libraries

Invitrogen #12209-011

pCMX constituative mammalian expression unknown
pCRII-TOPO cloning, Sp6, T7 Invitrogen K4650-01
pCR-XL-TOPO cloning of long PCR products Invitrogen K4750-10
pECFP-C1| fusion protein at C-terminus of CFP @475nm Clontech #6076-1
pDsRed1-N1| fusion protein at N-terminus of RFP @582nm Clontech 6921-1
pEGFP-C1 | fusion protein at C-terminus of GFP @507nm Clontech #6084-1
pEGFP-N1]| fusion protein at N-terminus of GFP @507nm Clontech #6085-1
pEYEP-CI| fusion protein at C-terminus of YFP @527nm Clontech #6005-1
pEYFP-N1| fusion protein at N-terminus of YFP @527nm Clontech #6006-1
pGAD-424 yeast shuttle vector Clontech #K1605-1
pGAD-T7 yeast shuttle vector + HA tag, T7 Clontech #K1612-1
pGAD-T7-Rec cDNA library construction for Y2H Clontech #630490
pGBKT7-53 positive control for Y2H Clontec #630445
pGBKT7-DNA-BD GAL4 DNA-BD+Myc+Fusion protein Clontech #630443
pGBKT7-LAM negative control for bkgd inY2H Clontech #630445
PGEM-4Z}  cloning with blue/white screening, T7, $P6 Promega # P2161
pGEM-7Z1(+) cloning, T7, Spé Promega #P2251
pGEM-7Z1(-) cloning, T7, Spé Promega #P2371
pGEM-T Easy cloning with blue/white screening, T7, SP6 Promega #E1360
pGEX-2T GST-fusion/thrombin cleavage GE Healthcare 28-9546-53
pGEX-4T2 GST-fusion/thrombin cleavage GE Healthcare 28-9545-50
pGEX5X-3 6S5T-fusion/factor Xa cleavage GE Healthcare 28-9545-55
pGL3-Control luciferase reporter vector Promega E1741
pIRES-EGFP fusion+tIRES +YFP Clontech #6064-1
pMIR GLO|  Dual-Luciferase miRNA Target Expression Promega #E£1330
pOTB7 cloning, CAM®, T7, SP6 unknown
pREP-NI| fusion protein at N-terminus of RFP @582nm Clontech (discontinued)
pREFP-N2| fusion protein at N-terminus of RFP @582nm Clontech (discontinued)
pRFP-N3| fusion protein at N-terminus of RFP @582nm Clontech (discontinued)
pRK172 cloning, T7 Dr DP Hanger
pRSVi cloning Dr R. Liem
pSuper endogenous production of siRNA Oligoengine VEC-PBS-0001/0002
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Appendix B

Plasmid

Notes

Supplier

pT7T3D

cloning, T3, T7

Image

pTET-Off Advanced|

to develop stableTet-Off cell lines

Clontech #631126

pTRE-Tight

response plasmid expressing gene

Clontech #631126

pTRE Tight Luc

expresses luciferase

Clontech #631126

pTRIampl19

T3, T7 and Spé promotors

Ambion 7424

Page 2




Section 1.0 Microorganisms

Section 1.2 Biological Agents



& in\/itr'ogenw Material Safety Data Sheet Revision Date: 19-Mar-2010

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND THE

COMPANY/UNDERTAKING
Product code 18265017
Product name Subcloning Efficiency ™ DH5alpha™ Competent Cells

Company/Undertaking Identification

INVITROGEN CORPORATON
5791 VAN ALLEN WAY

PO BOX 6482

CARLSBAD, CA 92008
760-603-7200

INVITROGEN CORPORATION
5250 MAINWAY DRIVE
BURLINGTON, ONT

CANADA L7L 6A4
800-263-6236

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

24 hour Emergency Response 866-536-0631

(Transport): 301-431-8585
QOutside of the U.S. ++1-301-431-8585

For research use only

2. COMPOSITION/INFORMATION ON INGREDIENTS

Hazardous/Non-hazardous Components
The product contains no substances which at their given concentration, are considered to be hazardous to health. We
recommend handling all chemicals with caution.

3. HAZARDS IDENTIFICATION

Emergency Overview
'The product contains no substances which at their given concentration, are considered to be hazardous to health
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3. HAZARDS IDENTIFICATION

Form
Liquid

Principle Routes of Exposure/

Potential Health effects
Eyes
Skin
Inhatation
Ingestion

Specific effects
Carcinogenic effects

Mutagenic effects
Reproductive toxicity
Sensitization

Target Organ Effects

No information available -
No information available

No information available
May be harmful if swallowed.

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

No information available

HMIS
| Health 0
Flammability 0
Reactivity 0

4. FIRST AID MEASURES

Skin contact
Eye contact

Ingestion

Inhalation
Notes to physician

Wash off immediately with plenty of waler. If symptoms persist, call a physician.
Rinse thoroughly with plenty of water, also under the eyelids. If symptoms persist,
call a physician.

Never give anything by mouth to an unconscious person. If symptoms persist, call a
physician. '

Mave to fresh air. If symptoms persist, call a physician.

Treat symptomatically.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media

Special protective equipment for

firefighters

Dry chemical
Wear self-contained breathing apparatus and protective suit

|

ACCIDENTAL RELEASE MEASURES

Personal precautions
Methods for cleaning up

Use personal protective equipment
Soak up with inert absorbent material.

|

7. HANDLING AND STORAGE

Handling
Storage

No special handling advice required
Keep in properly labelled containers
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8. EXPOSURE CONTROLS /| PERSONAL PROTECTION

Occupational exposure controls

Exposure limits
Engineering measures Ensure adequate ventilation, especially in confined areas

Personal protective equipment

Respiratory Protection In case of insufficient ventilation wear suitable respiratory equipment
Hand protection Protective gloves

Eye protection Safety glasses with side-shields

Skin and body protection  Lightweight protective clothing.

Hygiene measures Handle in accordance with good industrial hygiene and safety practice
Environmental exposure Prevent product from entering drains.

controls

9. PHYSICAL AND CHEMICAL PROPERTIES

General Information

Form Liquid

Important Health Safety and Environmental Information
Boiling peint/range °C No data available  °F No data available
Melting point/range *C No data available  °F No data available
Flash point °C No data available  °F No data available
Autoignition temperature °C No data available  °F No data available
Oxidizing properties No information available
Water solubility No data available

10. STABILITY AND REACTIVITY

Stability Stable.

Materials to avoid No information available

Hazardous decomposition No information available

products

Polymerization Hazardous polymerisation does not occur.

11. TOXICOLOGICAL INFORMATION

Acute toxicity

Principle Routes of Exposure/
Potential Health effects

Eyes No information available
Skin No information available
Inhalation No information available
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Ingestion

Specific effects

Carcinogenic effects
Mutagenic effects
Reproductive toxicity
Sensitization

May be harmful if swallowed.

{Long Term Effects)
No information available
No information available
No information available
No information available

Target Organ Effects No iriformat_ion available

12. ECOLOGICAL INFORMATION

No information available.

No information available. =
Inherently biodegradable.
Does not bicaccumulate. '

Ecotoxicity effects
Mobility
Biodegradation
Bicaccumulation

| ~ 13. DISPOSAL CONSIDERATIONS

Dispose of in accordance with local regulations

| 14. TRANSPORT INFORMATION

Not classified as dangerous in the meaning of transport regulations
No information available
No information available
No information available
No information available

Proper shipping name
Hazard Class
Subsidiary Class
Packing group

UN-No

15. REGULATORY INFORMATION

International Inventories

U.S. Federal Reqgulations

SARA 313
This product is not regulated hy SARA.

Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs) (see 40 CFR 61)
This product does not contains HAPs.

U.S. State Regulations

California Proposition 65
This product does not contain chemicals listed under Proposition 85

WHMIS hazard class:
Non-controlled
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This product has been classified according to the hazard criteria of the CPR and the MSDS contains all of the information required by
the CPR

| 16. OTHER INFORMATION

For research use only

The above information was acquired by diligent search and/or investigation and the recommendations are based on
prudent application of professional judgment. The information shall not be taken as being all inclusive and is to be used
only as a guide. All materials and mixtures may present unknown hazards and should be used with caution. Since the
Company cannot control the actual methods, volumes, or conditions of use, the Company shall not be held liable for any
damages or losses resulting from the handling or from contact with the product as described herein. THE INFORMATION
IN THIS MSDS DOES NOT CONSTITUTE A WARRANTY, EXPRESSED OR IMPLIED, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.

End of Safety Data Sheet
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é i nvi t rogen Material Safety Data Sheet

Revision Date: 24-Mar-2008
1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND THE

COMPANY/UNDERTAKING
Product code 500149
Product name BL21 (DE3) One Shot

Company/Undertaking Identification

INVITROGEN CORPORATON
5791 VAN ALLEN WAY

PO BOX 6482

CARLSBAD, CA 92008
760-603-7200

INVITROGEN CORPORATION
2270 INDUSTRIAL STREET
BURLINGTON, ONT

CANADA L7P 1A1
800-263-6236

GIBCO PRODUCTS
INVITROGEN CORPORATION
3175 STALEY ROAD P.O. BOX 68
GRAND ISLAND, NY 14072
716-774-6700
24 hour Emergency Response  866-536-0631
(Transport): 301-431-8585
Outside of the U.S. ++1-301-431-8585

I 2. COMPOSITION/INFORMATION ON INGREDIENTS

Hazardous/Non-hazardous Components
Chemical Name - CAS-No Weight %
Glycerol 56-81-5 10-30

3. HAZARDS IDENTIFICATION

Emergency Overview .
The product contains no substances which at their given concentration, are considered to be hazardous to health

Form
Liquid
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3. HAZARDS IDENTIFICATION

Principle Routes of Exposure/
Potential Health effects

Eyes

Skin

Inhalation

Ingestion

Specific effects
Carcinogenic effects

Mutagenic effects
Reproductive toxicity
Sensitization

Target Organ Effects

No information available
No information available
No information available
No information ‘available

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

No information available

HMIS
Health 0
Flammability 0
Reactivity 0

4. FIRST AID MEASURES

Skin contact

Eye contact
Ingestion
Inhalation

Notes to physician

Wash off immediately with plenty of water

Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes
Never give anything by mouth to an uncenscious person

Move to fresh air

Treat symplomatically.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media

Special protective equipment for

firefighters

Dry chemical
Wear self-contained breathing apparatus and protective suit

ACCIDENTAL RELEASE MEASURES

Personal precautions
Methods for cleaning up

Use personal protective equipment
Soak up with inert absorbent malterial.

7. HANDLING AND STORAGE

Handling
Storage

No special handling advice required
Keep in properly labelled containers

| 8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Qccupational exposure controls

Exposure limits
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Chemical Name

OSHA PEL (TWA) OSHA PEL (Cetling)

ACGIH OEL (TWA) ACGIH OEL (STEL)

Glycerol

5 mg/m? respirable fraction

15 mg/m? tetal dust -

10 mg/m? -

Engineering measures

Ensure adequate ventilation, especially in confined areas

Personal _protective equipment

Respiratory protection
Hand protection

Eye protection

Skin and body protection
Hygiene measures
Environmental exposure

In case of insufficient ventilation wear suitable respiratory equipment
Protective gloves

Safety glasses with side-shields

Lightweight protective clothing.

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

controls

9. PHYSICAL AND CHEMICAL PROPERTIES

General Information
Form

Liquid

Important Health Safety and Environmental Information

Boiling point/range
Melting point/range
Flash point

Autoignition temperature

Oxidizing properties
Water solubility

°C No data available

°C No data available

°C No data available

°C No data available
MNo information available
No data available

°F No data available
°F No data available
°F No data available
°F No data available

_10. STABILITY AND REACTIVITY

Stability

Materials to avoid
Hazardous decomposition
products

Polymerization

Stable under normalt conditions.
No information available
No information available

Hazardous polymerisation does not occur.

11. TOXICOLOGICAL INFORMATION

Acute toxicity

Chemical Name

LD59 {oral,rat/mouse}

LD50 (dermal,rat/rabhit) .

LC50 (Inhatation,ratimouse)

Glycerol

12600 mg/kg (Rat) 10 g/kg (Rabbit)

570 mg/m? (Rat}

Principle Routes of Exposure/

Potential Health effects
Eyes
Skin
Inhalation
ingestion

Specific effects
Carcinogenic effects

Mutagenic effects
Reproductive toxicity

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

No information available
No information available
No information available
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Sensitization No information available

Target Organ Effects ~ No information available

12. ECOLOGICAL INFORMATION

Ecotoxicity effects No information available.
Mobility No information available.
Biodegradation No information available.
Bioaccumulation No information available

| 13. DISPOSAL CONSIDERATIONS

Dispose of in accordance with local regulations

| 14. TRANSPORT INFORMATION

IATA
Proper shipping name Not classified as dangercus in the meaning of transport regulations
Hazard Class No information available
Subsidiary Class No information available
Packing group No information available
UN-No No information available

15. REGULATORY INFORMATION

International Inventories

Chemlcal Name TSCA PICCS ENCS . DSL NDSL AICS

Glyceral Listed Listed Listed Listed - Listed

U.S. Federal Regulations

SARA 313
This product is not regulated by SARA.

Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs) (see 40 CFR 61)
This product does not contains HAPs.

U.S. State Regulations

Chemicat Name Massachusetts - New Jersey - RTK | Pennsylvania - RTK {llinols - RTK Rhode Island - RTK
~ RIK - : B : .
Glyceral Listed - Listed - Listed

California Proposition 65
This product does not contain chemicals listed under Proposition 65

WHMIS hazard class:
Non-controlled
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This product has been classified according to the hazard criteria of the CPR and the MSDS contains all of the information required by
the CPR

16. OTHER INFORMATION

This material is sold for research and development purposes only. It is not for any human or animal therapeutic or clinical
diagnostic use. It is not intended for food, drug, household, agricultural, or cosmetic use. An individual technically qualified
to handle potentially hazardous chemicals must supervise the use of this material.

The above information was acquired by diligent search and/or investigation and the recommendations are based on
prudent application of professional judgment. The information shall not be taken as being all inclusive and is to be used
only as a guide. All materials and mixtures may be present unknown hazards and should be used with caution. Since
Invitrogen Corporation cannot control the actual methods, volumes, or conditions of use, the Company shall not be held
liable for any damages or losses resulting from the handling or from contact with the product as described herein. THE
INFORMATION IN THIS MSDS DOES NOT CONSTITUTE A WARRANTY, EXPRESS OR IMPLIED, INCLUDING ANY
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTCULAR PURPOSE.

End of Safety Data Sheet

Page 5/5



Conforms to ANSI Z400.5-2004 Standard (United States).

Material Safety Data Sheet  asitntTechnalogies

Stratagene XL1-Blue Competent Cells, Catalog #200249

1. Product and company identification

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

DNA

1.42 M 2- 210200-43

Mercaptoethanol

XL1-Blue Competent 200236-41

Cells
Manufacturer / Supplier : Agilent Technologies, Inc.

1834 State Highway 71 West
Cedar Creek, TX 78612

Emergency telephone number  : 1-800-894-1304
Use of the : Chemical Kit
substancel/preparation
Validation date : 01/09/2009
2 . Hazards identification ,
Physical state : pUC18 Control Plasmid  Liquid.
DNA ’
1.42 M 2-Mercaptoethanol Liquid.
XL1-Blue Competent Liquid.
Cells .
Odor : pUC18 Control Plasmid  Not available,
DNA :
1.42 M 2-Mercaptoethanol Not available.
XL1-Blue Competent Not available.
Cells
OSHA/HCS status : pUC18 Control Plasmid ~ While this material is not considered hazardous by the OSHA
DNA Hazard Communication Standard (29 CFR 1910.1200), this

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

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

XL1-Blue Competent This material is considered hazardous by the OSHA Hazard

Cells Communication Standard (29 CFR 1910.1200).
Emergency overview- : WARNING !
Signal Word
Emergency overview- : pUC18 Control Plasmid ~ NOT EXPECTED TO PRODUCE SIGNIFICANT ADVERSE
Label Statement DNA HEALTH EFFECTS WHEN THE RECOMMENDED

., INSTRUCTIONS FOR USE ARE FOLLOWED.
1.42 M 2-Mercaptoethanol HARMFUL IF SWALLOWED. CAUSES EYE AND SKIN
IRRITATION. MAY CAUSE ALLERGIC SKIN REACTION.
XL1-Blue Competent HARMFUL IF SWALLOWED. CONTAINS MATERIAL
Cells THAT MAY CAUSE TARGET ORGAN DAMAGE, BASED
ON ANIMAL DATA.
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Stratagene XL1-Blue Competent Celﬁs, Catalog #200249

2 . Hazards identification

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

DNA prolonged contact with eyes, skin and clothing.

1.42 M 2-Meicaptoethanol Toxic if swallowed. Irritating to eyes and skin. May cause
sensitization by skin contact. Do not breathe vapor or mist.
Do notingest. Do not get on skin or clothing. Avoid contact
with eyes. Wash thoroughly after handling.

XL1-Blue Competent Toxic if swallowed. Avoid exposure - obtain special

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

pUC18 Control Plasmid Not available,

DNA
1.42 M 2-Mercaptoethancl Not available.
XL1-Blue Competent Contains material which may cause damage to the following
Cells organs: blood, kidneys, gastrointestinal tract, upper
: respiratory tract, skin, central nervous system (CNS), eye,
lens or cornea.
Rottes of entry : pUC18 Control Plasmid  Eye tontact. Ingestion.
DNA
1.42 M 2-Mercaptoethancl Dermal contact. Eye contact. Inhatation. Ingestion.
XL1-Blue Competent Eye contact. Inhalation. Ingestion.
Cells
Potential acute health effects
Eyes : pUC18 Control Plasmid No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanol Irritating to eyes.
XL1-Blue Competent No known significant effects or critical hazards.
Cells
Skin : pUC18 Control Plasmid  No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanol 1rritating to skin. May cause sensitization by skin contact.
XL1-Blue Competent No known significant effects or critical hazards.
Cells
Inhalation - pUC18 Control Plasmid No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanal No known significant effects or critical hazards.
XL1-Blue Competent No known significant effects or critical hazards.
Cells
Ingestion : pUC18 Control Plasmid  No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanol Toxic if swallowed.
XL1-Blue Competent Toxic if swatlowed.
Cells
Medical conditions - pUC18 Control Plasmid  Not applicable.
aggravated by over- DNA
exposure 1.42 M 2-Mercaptoethanol Repeated skin exposure can produce local skin destruction
or dermatitis. Repeated or prolonged contact with spray or
mist may produce chronic eye irritation and severe skin
irritation.
XL1-Blue Competent Repeated or prolonged exposure to the substance can
Cells produce target organs damage.
Over-exposure : pUC18 Controt Plasmid  Not applicable.
signs/symptoms DNA
1.42 M 2-Mercaptoethanol Not applicable.
XL1-Blue Competent Not applicable.
Cells

See toxicological information (section 11}
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Stratagene XL1-Blue Competent Cells, Catalog #200249

3 . Composition/information on ingredients

Name

1.42 M 2-Mercaptoethanol
2-Mercaptoethanol

XL1-Blue Competent Cells
Glycerol

Manganese dichloride
Sucrose

Dimethyl sulfoxide
Potassium chloride

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

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

reporting in this section.

4 . First aid measures

: pUC18 Control Plasmid
DNA

Evye contact
1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

: pUC18 Control Plasmid
DNA

Skin contact

1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

. pUC18 Control Plasmid
DNA

Inhalation

1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

Date of issue : 01/09/2009

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

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

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

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

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

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

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

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

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

: pUC18 Control Plasmid
DNA

Ingestion
1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

Protection of first-aiders : pUC18 Control Plasmid
: DNA
1.42 M 2-Mercaptoethanol
XL1-Blue Competent

Cells
Notes to physician

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

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

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

Not applicable.

Not applicable.
Not applicable.

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

immediately if large quantities have been ingested or inhaled.

5. Fire-fighting measures

Flarnmability of the product : pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethano!
XL1-Blue Competent

Cells

: pUC18 Control Plasmid
DMNA

1.42 M 2-Mercaptoethanol

Products of combustion

XL1-Blue Competent
Cells

Exti ishi i
Suitabte : pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol
XL1-Blue Competent
Cells

. pUC18 Conftrol Plasmid
DNA .
1.42 M 2-Mercaptoethanol
XL1-Blue Competent
Cells

Not suitable

Special protective
equipment for fire-fighters

Special remarks on fire
hazards

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

Special remarks on . Not available.

explosion hazards

Date of issue : 01/09/2009

'Non-_ﬂammable.

Non-flammable.
Non-flammable.

No specific data.

Decomposition products may include the following materials:
carbon oxides

sulfur oxides

Decomposition products may include the following materials:
carbon oxides

sulfur oxides

halogenated compounds

metal oxide/oxides

Use an extinguishing agent suitable for the surrounding fire.

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

Not applicable.

Not applicable.
Not applicable.

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

Not available.

Not available.
Not available.
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Stratagene XL1-Blue Competent Celis, Catalog #200249

6. Accidental release measures

Personal precautions : pUC18 Control Plasmid

DNA

1.42 M 2-Mercaptoethano!

XL1-Blue Competent
Cells

. pUC18 Control Plasmid
DNA

Environmental precautions
1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

Methods for cleaning up

Small spili ¢ pUC18 Control Plasmid

DNA

1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

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

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

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

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

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

Stop leak if without risk. Move containers from spill area.
Dilute with water and mop up if water-soluble or absorh with

-an inert dry material and place in an appropriate waste

disposal container. Dispose of via a licensed waste disposal
contractor.

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

7. Handling and storage

pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol

Handling :

XL1-Blue Competent
Cells

Date of issue : 01/09/2009

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

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

7. Handling and storage

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

8 . Exposure controls/personal protection

Product name Exposure limits
United States

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

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

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

Bimethyl sulfoxide AIHA WEEL (United States, 1/2008).
TWA: 250 ppm 8 hour(s).
Consult local authorities for acceptable exposure limits.
Engineering measures : If user operations generate dust, fumes, gas, vapor or mist, use process enclosures,

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

Personal protection

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

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

Respiratory : Use a properiy fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator,

Hands : Chemical-resistant, imperviocus gloves complying with an approved standard should be
worn at all times when handling chemical products if a risk assessment indicates this is
necessary.

Other protection 1 Not available.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before

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

9. Physical and chemical properties

Physical state . pUC18 Control Plasmid  Liquid.
DNA
1.42 M 2-Mercaptoethanol Liquid.
XL1-Blue Competent Liquid.
Cells

Fiash point : pUC18 Control Plasmid  Not applicable.
DNA

1.42 M 2-Mercaptoethanol Not applicable.
XL1-Blue Competent Not applicable.

Cells

Color : pUC18 Control Plasmid  Not available.
DNA
1.42 M 2-Mercaptoethanol Not available.
XL1-Blue Competent Not available.
Cells

Odor : pUC18 Control Plasmid  Not available.
DNA
1.42 M 2-Mercaptoethanol Not available.
XL1-Blue Competent Not available.
Cells

pH : pUC18 Control Plasmid  Neutral.
DNA
1.42 M 2-Mercaptoethanol Neutral.
X{.1-Blue Competent Neutral.
Celis

Boiling/condensation point  : pUC18 Control Plasmid  Lowest known value: 100°C (212°F) (Water).
DNA

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

XL1-Blue Competent Lowest known value: 100°C (212°F) (Water). Weighted
Cells average: 122.01°C (251.6°F)

Meiting/freezing point : plUC18 Control Plasmid ~ May start to solidify at the following temperature: 0°C {32°F)
DNA This is based on data for the following ingredient; Water.

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

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

Cells - (67.6°F) This is based on data for the following ingredient:
Glycerol. Weighted average: 3.02°C (37.4°F)

Date of issue : 01/09/2009 _ ' Page: 7/14



Stratagene XL 1-Blue Competerit Cells, Catalog #200249

9. Physical and chemical propertles

Relative density

Vapor pressure

Vapor density

Evaporation rate

: pUC18 Control Plasmid  Not available.

DNA

1.42 M 2-Mercaptoethanol Only known value: 1.1 (Water = 1) (2-Mercaptoethanol).
XL1-Blue Competent Weighted average: 1.29 (Water = 1)

Cells

.+ pUC18 Control Plasmid  Highest known value; 2.3 kPa (17.5 mm Hg) (at 20°C)

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

20°C)
XL1-Blue Competent Highest known value: 2.3 kPa {17.5 mm Hg) (at 20°C)
Cells (Water). Weighted average: 2.11 kPa {15.83 mm Hg) {at
20°C)

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

DNA

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

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

Cells - average: 0.98 (Air=1)

: pUC18 Control Plasmid  Not avallable.

DNA _

1.42 M 2-Mercaptoethanol Not available.

XL1-Blue Competent 0.026 (Dimethyt sulfoxide) compared with Butyl acetate.
Cells

10 . Stability and reactivity

Stability and reactivity
Incompatibility with various

substances

: The product is stable.
. Highly reactive or incompatible with the following materials: oxidizing materials and

organic materials,
Reactive or incompatible with the following materials: acids.

Hazardous decomposition
products

Conditions of reactivity -
Flammability

DNA

: pUC18 Control Plasmid

XL1-Blue Competent

Cells

and static discharge.

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

: Flammable in the presence of the following materials or conditions: open flames, sparks

11 . Toxicological information

Acute foxicity
Product/ingredient name
Dimethyl sulfoxide

Sucrose
Manganese dichloride
Glycerol

Potassium chloride
Eyes

Date of issue : 01/09/2009

DNA

1.42 M 2-Mercaptoethanol Irritating to eyes.

Result Species Dose Exposure
LD50 Dermal Rat 40 gm/kg -
LD50 Oral Rat 14500 mg/kg -
LDS0 Cral Rat 29700 mg/kg -
LD50 Oral Rat 250 mglkg -
LD50 DBermal Rabbit >10 gm/kg -
LDS50 Oral Rat 12600 mg/kg -
LD50 Oral " Rat 2600 mg/kg -

: pUC18 Control Plasmid

XL1-Blue Competent

Cells

No known significant effects or critical hazards.

No known significant effects or critical hazards,
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formation

11 . Toxicological in
Skin :

Inhaiation

ingestion

Classification
Product/ingredient name

XL1-Blue Competent Cells
Sucrose

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

Qver-exposure signs/symptom
Inhalation :

Ingestion
Skin
Eyes

Target organs

Other adverse effects

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

DNA
1.42 M 2-Mercaptoethanol Irritating to skin. May cause sensitization by skin contact.
XL1-Blue Competent No known significant effects or critical hazards.
Cells

: pUC18 Control Plasmid ~ No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptosthanol No known significant effects or critical hazards.
XL1-Blue Competent No known significant effects or critical hazards.
Cells

» pUC18 Control Plasmid ~ No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanc! Toxic if swallowed.
XL1-Blue Competent Toxic if swallowed.
Cells

ACGIH IARC EPA NIOSH NTP OSHA

A4 . . . - -

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

No specific data.

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

DNA .

1.42 M 2-Mercaptoethanol Not available.

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

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

: pUC18 Control Plasmid  Not available.

DNA
1.42 M 2-Mercaptoethanol Not available.
XL1-Blue Competent Not available.
Cells

12 . Ecological information

Environmental effects

Date of issue : 01/09/2009

: No known significant effects or critical hazards.
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12 . Ecological information

Aguatic ecotoxicity

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

34000000 ug/L
Fresh water
Manganese dichloride ' - Acute EC50 4700 Daphnia 48 hours
ug/L Fresh water
Glycerol - Acute LCE0 54 to  Fish 96 hours
57 ml/L Fresh
water
Potassium chloride B . Acute EC50 Daphnia 48 hours
o ’ 83000 ug/L Fresh
water
- Acute LCE0 337  Daphnia 48 hours
mg/L Fresh water
- . Acute LG50 Fish 96 hours
435000 ug/L
Fresh water

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

13 . Disposal considerations

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

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

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

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

14 . Transport information
Regulatory information
DOT /IMDG / IATA  : Not regulated.

15 . Regulatory information

HCS Classification 1 pUC18 Control Plasmid  Not regulated.
DNA
1.42 M 2-Mercaptoethanol Toxic material
Irritating material
Sensitizing material
XL1-Blue Competent Toxic material
Cells Target organ effects

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

pUC18 Controt Plasmid DNA

1.42 M 2-Mercaptosthanol
XL1-Blue Competent Cells

: pUC18 Control Plasmid
DNA ‘
1.42 M 2-Mercaptoethanol

1.8. Federal regulations

XL1-Blue Competent
Cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoathanol

XL1-Blue Competent
Cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol
XL1-Blue Competent
Cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethano!
XL1-Blue Competent
Cells

Date of issue : 01/09/2009

Not available.

Not available.

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

United States inventory (TSCA 8b): All components are
listed or exempted.
United States inventory (TSCA 8b}: All components are
listed or exempted.
United States inventory (TSCA 8b): All components are
listed or exempted.

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

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

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

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

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

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

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

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

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

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

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

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

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

Clean Water Act (CWA) 307:
Clean Water Act (CWA) 307:

No products were found.
No products were found.

Clean Water Act (CWA) 311 Edetic acid

Clean Water Act (CWA) 311:
Clean Water Act (CWA) 311:

No products were found.
No products were found.
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15 . Regulatory information

pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Cells

SARA 313
Product name
Form R - Reporting

reguirements
Manganese dichloride

Hexaamminecocbalt trichloride

Supplier notification

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

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

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

" XL1-Blue Competent Cells

XL1-Blue Competent Cells

Manganese dichloride

Hexaamminecobalt trichloride

CAS number Concentration
7773-01-5 5-10
10534-89-1 0.1-1
7773-01-5 5-10
10534-89-1 0.1-1

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

State regulations : pUC18 Control Plasmid

DNA

Date of issue : 01/09/2009

Connecticut Carcinogen Reporting: None of the
components are listed.

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

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

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

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

Michigan Critical Material: None of the components are
listed.

Minnesota Hazardous Substances: None of the
components are listed.

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

New Jersey Spill: None of the components are listed.

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

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

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

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

1.42 M 2-Mercaptoethanol

XL1-Blue Competent
Celis

Date of issue ; 01/09/2009

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

Connecticut Carcinogen Reporting: None of the
components are listed.

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

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

“lilinois Toxic Substances Disclosure to Employee Act:

None of the components are listed.

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

Michigan Critical Material: None of the components are
listed.

Minnesota Hazardous Substances: None of the
components are listed.

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

New Jersey Spill: None of the components are listed.

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

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

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

Pennsylvania RTK Hazardous Substances: The following

" components are listed: 2-Mercaptoethanol

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

Connecticut Carcinogen Reporting: None of the
components are listed.

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

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

lllinois Toxic Substances Disclosure to Employee Act:
Naone of the components are listed.

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

Michigan Critical Material: None of the components are
listed.

Minnesota Hazardous Substances: Nong of the
components are listed.

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

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

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

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

State regulations - : No products were found.

California Prop. 65

components are listed.

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

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

16 . Other information

- pUC18 Control Plasmid
DNA

Label requirements

1.42 M 2-Mercaptoethanol

XL1-Blue Competent Cells

Date of issue : 01/09/2009
Version A1

Noti r r

NOT EXPECTED TO PRODUCE SIGNIFICANT ADVERSE
HEALTH EFFECTS WHEN THE RECOMMENDED
INSTRUCTIONS FOR USE ARE FOLLOWED.

HARMFUL IF SWALLOWED. CAUSES EYE AND SKIN
IRRITATION. MAY CAUSE ALLERGIC SKIN REACTION.
HARMEUL IF SWALLOWED. CONTAINS MATERIAL THAT
MAY CAUSE TARGET CRGAN DAMAGE, BASED CON
ANIMAL DATA.

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

I Indicates information that has changed from previously issued version.

Date of issue : 01/08/2009
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Conforms to ANSI Z2400.5-2004 Standard (United States).

Material Safety Data Sheet  asientTechmologies

Stratagene SCS110 Competent Cells, Catalog #200247

1. Product and company identification

Product name
Part No.

Manufacturer / Supplier

Emergency telephone number

Use of the
substance/preparation

Validation date

: Stratagene SCS110 Competent Cells, Catalog #200247
: pUC18 Control Plasmid  200231-42

DNA
1.42 M 2-
Mercaptoethanol

210200-43

SCS110 competent cells 200247-41

. Agilent Technologies, Inc.
1834 State Highway 71 West
Cedar Creek, TX 78612

- 1-800-894-1304
: Chemical Kit

- 01/09/2009

2 . Hazards identification

Physical state

Qdor

OSHA/HCS status

Emergency overview-
Signal Word

Emergency overview-
Label Statement

Date of issue : 01/09/2009

: pUC18 Control Plasmid

DNA
1.42 M 2-Mercaptoethanol
SCS110 competent cells

: pUC18 Control Plasmid

DNA
1.42 M 2-Mercaptoethanol
SCS110 competent cells

: pUC18 Control Plasmid

DNA

1.42 M 2-Mercaptoethanol

SCS110 competent cells

: WARNING!

: pUC18 Control Plasmid

DNA

1.42 M 2-Mercaptoethanol
SCS110 competent cells
pUC18 Control Plasmid

DNA
1.42 M 2-Mercaptoethanol

SCS110 competent cells

Liquid.

Liquid.
Liquid.
Not available.

Not available.
Not available.

While this material is not considered hazardous by the OSHA
Hazard Communication Standard (29 CFR 1910.1200), this
MSDS contains valuable information critical to the safe
handling and proper use of the product. This MSDS should
be retained and available for employees and other users of
this product.

This material is considered hazardous by the OSHA Hazard
Communication Standard (29 CFR 1910.1200).

This material is considered hazardous by the OSHA Hazard
Communication Standard (29 CFR 1910.1200).

NOT EXPECTED TO PRODUCE SIGNIFICANT ADVERSE
HEALTH EFFECTS WHEN THE RECOMMENDED
INSTRUCTIONS FOR USE ARE FOLLOWED.

HARMFUL IF SWALLOWED. CAUSES EYE AND SKIN
IRRITATION. MAY CAUSE ALLERGIC SKIN REACTION.
HARMFUL IF SWALLOWED. CONTAINS MATERIAL
THAT MAY CAUSE TARGET ORGAN DAMAGE, BASED
ON ANIMAL DATA.

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

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

Toxic if swallowed. Avoid exposure - obtain special
instructions before use. Do not breathe vapor or mist. Do
not ingest. Avoid contact with eyes, skin and clothing.
Contains material that may cause target organ damage,
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2 . Hazards identification

based on animal data. Wash thoroughly after handling.

pUC18 Control Plasmid  Not available.

DNA

1.42 M 2-Mercaptoethanol Not available.

SCS8110 competent cells  Contains material which may cause damage to the following
organs: blood, kidneys, gastrointestinal tract, upper
respiratory tract, skin, central nervous system (CNS), eye,
lens or cornea.

Routes of entry : pUC18 Control Plasmid  Eye contact. Ingestion.
DNA
1.42 M 2-Mercaptoethanol Dermal contact. Eye contact. Inhalation. Ingestion.
SCS110 competent cells  Eye contact. Inhalation. Ingestion.

Potential acute health effects

Eves : pUC18 Control Plasmid  No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanol Irritating to eyes.
SCS110 competent cells  No known significant effects or critical hazards.

Skin : pUC18 Control Plasmid  No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanal Irritating to skin. May cause sensitization by skin contact.
S8CS5110 competent cells  No known significant effects or critical hazards.
inhalation : pUC18 Control Plasmid  No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanol No known significant effects or critical hazards.
SCS110 competent cells  No known significant effects or critical hazards.
Ingestion : pUC18 Control Plasmid  No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethancl Toxic if swallowed.
SCS110 competent cells  Toxic if swallowed.

Medical conditions . pUC18 Control Plasmid  Not applicable.
aggravated by over- DNA
exposure 1.42 M 2-Mercaptoethanol Repeated skin exposure can produce local skin destruction

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

SCS110 competent cells Repeated or prolonged exposure to the substance can
produce target organs damage.

Over-expostire : pUC18 Control Plasmid  Not applicable.
signs/symptoms DNA
1.42 M 2-Mercaptoethanol Not applicable.
SCS110 competent cells  Not applicable.

See toxicological information (section 11)

3. Composition/information on ingredients

Name CAS number Ye

1.42 M 2-Mercaptoethanol

2-Mercaptoethanol 60-24-2 10
SCS110 competent cells

Glycerol 56-81-5 5-10
Manganese dichloride 7773-01-5 5-10
Sucrose 57-50-1 5-10
Dimethyi sulfoxide 67-68-5 5-10
Potassium chloride 7447-40-7 1-5

Date of issue : 01/09/2009 Page: 2/13
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3.

Composition/information on ingredients

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

reporting in this section.

4. First aid measures

: pUC18 Control Plasmid
DNA

Eye contact

1.42 M 2-Mercaptoethanol

SCS110 competent cells

Skin contact ; pUC18 Control Plasmid

DNA

1.42 M 2-Mercaptoethanol

SCS5110 competent cells

Inhalation : pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol
SCS8110 competent cells
Ingestion : pUC18 Control Plasmid

DNA

1.42 M 2-Mercaptoethanol

SCS110 competent cells

: pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanot
SC8110 competent cells

Protection of first-aiders

Date of issue : 01/09/2009

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

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

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

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

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

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

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

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

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

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

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

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

Not applicable.

Not applicable.
Not applicable.
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4 . First aid measures

Notes to physician

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

immediately if large quantities have been ingested or inhaled.

5. Fire-fighting measures

Flammability of the product

Products of combustion

Exti ishi i
Suitable

Not suitabte

Special protective
equipment for fire-fighters
Special remarks on fire
hazards

Special remarks on
explosion hazards

: pUC18 Control Plasmid

DNA
1.42 M 2-Mercaptoethanol

SCS110 competent cells

: pUC18 Control Plasmid

DNA
1.42 M 2-Mercaptoethanol

SCS8110 competent cells

: pUC18 Control Plasmid

DNA
1.42 M 2-Mercaptoethano!
SCS110 competent cells

: pUC18 Control Plasmid

DNA
1.42 M 2-Mercaptoethanol
SCS110 competent cells

Non-flammabile.

Non-flammable.
Non-flammable.

No specific data.

Decompaosition products may include the following materials:
carbon oxides

sulfur oxides

Decomposition products may include the following materials:
carbon oxides

sulfur oxides

halogenated compounds

metal oxide/oxides

Use an extinguishing agent suitable for the surrounding fire.

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

Not applicable.

Not applicable.
Not applicable.

: Fire-fighters should wear appropriate protective equipment and self-contained breathing

apparatus (SCBA) with a full face-piece operated in positive pressure mode.

: puUC18 Control Plasmid

DNA
1.42 M 2-Mercaptoethanol
SCS8110 competent cells

- Not available.

Not available.

Not available.
Not available.

6. Accidental release measures

Personal precautions

Date of issue : 01/09/2009

: pUC18 Control Plasmid

DNA

1.42 M 2-Mercaptoethanol

SCS8110 competent cells

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

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

Page: 4/13



Stratagene SC5110 Competent Cells, Catalog #200247

6. Accidental release measures

Environmental precautions : pUC18 Control Plasmid

DNA

1.42 M 2-Mercaptoethanol

SCS110 competent cells

Methods for cleaning up

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

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

Avoid dispersal of spilled material and runcff and contact
with soil, waterways, drains and sewers. nform the relevant
authorlties if the product has caused environmental pollution
{sewers, waterways, soil or air).

Small spil} : pUC18 Control Plasmid  Stop leak if without risk. Move containers from spill area.
DNA Dilute with water and mop up if water-saluble or absorb with
an inert dry material and place in an appropriate waste
disposal container. Dispose of via a licensed waste disposal
contractor.
1.42 M 2-Mercaptoethanol Stop leak if without risk. Move containers from spill area.
Dilute with water and mop up if water-soluble or absorb with
an inert dry material and place in an appropriate waste
disposal container. Dispose of via a licensed waste disposal
contractor.
SC8110 competent cells  Stop leak if without risk. Move containers from spill area.
Dilute with water and mop up if water-soluble or absorb with
an inert dry material and place in an appropriate waste
disposal container. Dispose of via a licensed waste disposal
contractor.
7. Handling and storage
Handling : pUC18 Control Ptasmid Wash thoroughly after handling.
DNA
1.42 M 2-Mercaptoethanol Do not ingest. Avoid contact with eyes, skin and clothing.
Wash thoroughly after handling.
SC8110 competent cells Do notingest. Wash thoroughiy after handling.
Storage : Store in accordance with local regulations. Store in original container protected from

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

8.

Exposure controls/personal protection

Product name

United States

1.42 M 2-Mercaptoethanol
2-Mercaptoethanol

Exposure limits

AlHA WEEL (United States, 1/2008).

TWA: 0.2 ppm 8 hour{s).

S5C8110 competent cells
Glycerol

ACGIH TLV (United States, 1/2008).

TWA: 10 mg/m? 8 hour(s). Form: Mist

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

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

Date of issue : 01/09/2009
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8 . Exposure controls/personal protection

Manganese dichloride ACGIH TLV (United States, 1/2008}.

TWA: 0.2 mg/m?, (as Mn) 8 hour{s).

OSHA PEL 1989 (United States, 3/1989).
CEIL: 5 mg/m?, (as Mn})

NiOSH REL (United States, 12/2001).
TWA: 1 mg/m?, (as Mn} 10 hour{s).
STEL: 3 mg/m?, (as Mn) 15 minute(s).

OSHA PEL (United States, 11/20086).
CEIL: 5 mg/m?, (as Mn)

Sucrose ACGIH TLV (United States, 1/2008).

TWA: 10 mg/m? § hour(s).
OSHA PEL 1989 {(United States, 3/1989).

TWA: 15 mg/m* 8 hour(s). Form: Total dust

TWA: 6 mg/m? 8 hour(s). Form: Respirable fraction
NIOSH REL (United States, 12/2001).

TWA: 10 mg/m? 10 hour{s). Form: Total

TWA: 5 mg/m® 10 hour(s). Form: Respirable fraction
OSHA PEL (United States, 11/2006}.

TWA: 15 mg/m? 8 hour(s). Form: Total dust

TWA: 5 mg/m?® 8 hour(s). Form: Respirable fraction

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

Consult local authorities for acceptable exposure limits.

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

Personal protection

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

Skin : Chemical resistant protective gloves and clothing are recommended. The choice of
protective gloves or clothing must be based on chemical resistance and other use
requirements. Generally, BUNA-N offers acceptable chemical resistance. [ndividuals
who are acutely and specifically sensitive to this chemical may require additional
protective clothing.

Respiratory : Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator.

Hands : Chemical-resistant, impervious gloves complying with an approved standard should be
worn at all times when handling chemical products if a risk assessment indicates this is
necessary.

Other protection : Not available.

Hygiene measures : Wash hands, forearms and face thoroughly after handling chemical products, before

ealing, smoking and using the lavatory and at the end of the working period. Appropriate
technigues should be used to remove potentially contaminated clothing. Wash
contaminated clothing before reusing. Ensure that eyewash stations and safety showers
are close to the workstation location.
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9. Physical and chemical properties

: pUC18 Control Plasmid  Liquid.
DNA
1.42 M 2-Mercaptoethanol Liquid.
SCS110 competent cells  Liquid.

Flash point : pUC18 Control Piasmid  Not applicable.
DNA
1.42 M 2-Mercaptoethanol Not applicable.
SCS110 competent cells  Not applicable.

Color : pUC18 Control Plasmid  Not available.
DNA
1.42 M 2-Mercaptoethanol Not available.
SCS110 competent cells  Not available.

Odor : pUC18 Control Plasmid Not available.
DNA
1.42 M 2-Mercaptoethanol Not available.
SCS110 competent cells  Not available.

pH : pUCT8 Control Plasmid  Neutral.
DNA
1.42 M 2-Mercaptoethano! Neutral.
SCS110 competent cells  Neutral.

Boiling/condensation point  : pUC18 Control Plasmid  Lowest known value: 100°C {212°F) (Water).
DNA
1.42 M 2-Mercaptoethanol Lowest known value: 100°C (212°F) (Water). Weighted
average: 105.7°C (222.3°F)
3CS110 competent cells  Lowest known value: 100°C (212°F) (Water). Weighted
average: 122.01°C (251.6°F)

Melting/freezing point : pUC18 Control Plasmid ~ May start to solidify at the following temperature: 0°C (32°F)
DNA This is based on data for the following ingredient: Water.
1.42 M 2-Mercaptoethanol May start to solidify at the following temperature: 0°C {32°F)
This is based on data for the following ingredient: Water.
SC8110 competent cells  May start to solidify at the following temperature: 19.8°C
{67.6°F) This is based on data for the following ingredient:
Glycerol. Weighted average: 3.02°C (37.4°F)

Relative density : pUC18 Control Plasmid  Not available.
DNA
1.42 M 2-Mercaptoethanol Only known value: 1.1 (Water = 1) {2-Mercaptoethanol).
SCS110 competent cells  Weighted average: 1.29 (Water = 1)

Vapor pressure : pUC18 Control Plasmid ~ Highest known value: 2.3 kPa (17.5 mm Hg) (at 20°C)
DNA (Water).
1.42 M 2-Mercaptoethanol Highest known value: 2.3 kPa {17.5 mm Hg) (at 20°C)
(Water). Weighted average: 2.08 kPa {(15.6 mm Hg) (at
20°C)
SC8110 competent cells  Highest known value: 2.3 kPa (17.5 mm Hg) (at 20°C)
(Water). Weighted average: 2.11 kPa (15.83 mm Hg) (at
20°C)
Vapor density 1 pUC18 Control Plasmid Highest known value: 0.62 (Air = 1) (Water).
DNA
1.42 M 2-Mercaptoethanol Highest known value: 2.7 (Air = 1} (2-Mercaptoethanol).
Weighted average: 0.83 (Air=1)
SCS8110 competent cells  Highest known value; 3.1 (Air = 1) (Glycerol). Weighted
average: 0.98 (Air=1)
Evaporation rate : pUC18 Control Plasmid ~ Not available,
DNA
1.42 M 2-Mercaptoethanol Not available.
SC3110 competent cells  0.026 (Dimethyl sulfoxide) compared with Butyl acetate.

Physical state
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10 . Stability and reactivity

Stability and reactivity : The product is stable.

incompatibility with various : Highly reactive or incompatible with the following materials: oxidizing materials and

substances organic materials.
Reactive or incompatible with the following materials: acids.

Hazardous decomposition : pUC18 Control Plasmid  Under normal conditions of storage and use, hazardous
products DNA decomposition products should not be produced.
1.42 M 2-Mercaptoethanol Under normal conditions of storage and use, hazardous
decomposition products should not be produced.
SCS110 competent cells  Under normal conditions of storage and use, hazardous
decomposition products should not be produced.

Conditions of reactivity - : Flammable in the presence of the following materials or conditions: open flames, sparks
Flammability and static discharge.
11 . Toxicological information
Acute toxicity
Product/ingredient name Result Species Dose Exposure
Dimethyl sulfoxide LDS0 Dermal Rat 40 gm/kg -
LD50 Oral Rat 14500 my/kg -
Sucrose LD50 Oral Rat 29700 mg/kg -
Manganese dichloride LD50 Qral Rat 250 mg/kg -
Glycerol LD50 Dermal Rabbit =10 gm/kg -
LD50 Oral Rat 12600 mg/kg -
Potassium chloride LD50 Oral Rat 2600 myg/kg -
Eyes : pUC18 Control Plasmid No known significant effects or critical hazards.
DNA

1.42 M 2-Mercaptoethanol Irritating to eyes.
SCS110 competent cells  No known significant effects or critical hazards.

Skin : pUC18 Control Plasmid ~ No known significant effects or critical hazards.
DNA
1.42 M 2-Mercaptoethanol Irritating to skin. May cause sensitization by skin contact.

SCS110 competent cells  No known significant effects or critical hazards.
Inhatation : pUC18 Control Plasmid ~ No known significant effects or critical hazards.

DNA
1.42 M 2-Mercaptoethanol No known significant effects or critical hazards.

SCS8110 competent cells  No known significant effects or critical hazards.
Ingestion : pUC18 Control Plasmid ~ No known significant effects or critical hazards.

DNA
1.42 M 2-Mercaptoethanol Toxic if swallowed.

SCS110 competent cells  Toxic if swallowed.

Classification

Product/iingredient name ACGIH IARC EPA NIOSH NTP OSHA
S5CS5110 competent cells
Sucrose Ad - - - - -
Potential chronic health effecis
Chronic effects : Contains material that may cause target organ damage, based on animal data.
Carcinogenicity : No known significant effects or critical hazards.
Mutagenicity : No known significant effects or critical hazards.
Teratogenicity : No known significant effects or critical hazards.
Developmental effects : No known significant effects or critical hazards.
Fertility effects : No known significant effects or critical hazards.
Over-exposure signs/symptoms
Inhalation : No specific data.
Ingestion : No specific data.
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11 . Toxicological information

Skin : No specific data.
Eyes : No specific data.
Target organs : pUC18 Control Plasmid Not available.

DNA

1.42 M 2-Mercaptoethanol Mot available.

SCS110 competent cells  Contains material which may cause damage to the following
organs: blood, kidneys, gastrointestinal tract, upper
respiratory tract, skin, central nervous system (CNS), eye,
lens or cornea.

Other adverse effects : pUC18 Control Plasmid Not available.

DNA
1.42 M 2-Mercaptoethanol Not available.
SCS110 competent cells  Not available.

12 . Ecological information

Environmental effects + No known significant effects or critical hazards.
Aquatic ecotoxicity
Product/ingredient name Test Result Species Exposure
Dimethyl sulfoxide - Acute LC50 35to  Fish 96 hours
37 ml/L Fresh
water
- Acute LC50 Fish 96 hours

34000000 ug/L.
Fresh water

Manganese dichloride - Acute EC50 4700 Daphnia 48 hours
ug/L Fresh water
Glycerol - Acute LC50 54 to  Fish 96 hours
57 mi/L Fresh
water
Potassium chloride - Acute EC50 Daphnia 48 hours
83000 ug/L Fresh
water
- Acute LC50 337  Daphnia 48 hours
my/L Fresh water
- Acute LG50 Fish 96 hours

435000 ug/L
Fresh water

Other adverse cffects : No known significant effects or critical hazards.
13 . Disposal considerations
Waste disposal + The generation of waste should be avoided or minimized wherever possible. Dispose of

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

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

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

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

Date of issue : 01/09/2009 Page: 9/13
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14 . Transport information

Regulatory information

DOT /IMDG / IATA  : Not regulated.

15 . Regulatory information

HCS Classification + pUC18 Control Plasmid
DNA

Not regulated.

1.42 M 2-Mercaptoethanol Toxic material

SCS110 competent cells

1.42 M 2-Mercaptoethanol
SCS110 competent cells

; pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol

U.S. Federal regulations

SCS110 competent cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanal

SCS110 competent cells

Date of issue : 01/09/2009

Irritating material
Sensitizing materia!

Toxic material
Target organ effects

pUC18 Control Plasmid DNA

Not avaitable.

Not available.

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

United States inventory (TSCA 8b}: All components are
listed or exempted.
United States inventory (TSCA 8b}: All components are
listed or exempted.
United States inventory (TSCA 8b): All components are
listed or exempted.

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

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

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

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

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

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

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

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

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

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

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

SARA 311/312 MSDS distribution - chemical inventory -
hazard identification: Potassium chloride: Immediate
(acute} health hazard, Delayed {chronic) health hazard,
Glycerol: Immediate (acute} health hazard, Delayed {chronic)
health hazard; Manganese dichloride: Delayed (chrenic)
health hazard; Sucrose: Delayed {chronic) health hazard;
Dimethyl sulfoxide: Immediate (acute) health hazard,
Delayed (chronic) health hazard
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15 . Regulatory information

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol
SCS110 competent cells
pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol
SC8110 competent cells
pUC18 Contral Plasmid
DNA

1.42 M 2-Mercaptoethanol

SCS5110 competent cells

pUC18 Control Plasmid
DNA

1.42 M 2-Mercaptoethanol

SCS5110 competent cells

pUC18 Control Plasmid
DNA
1.42 M 2-Mercaptoethanol

SCS110 competent cells

SARA 313

Product name
Form R - Reporting
regquirements SCS110 competent cells

Manganese dichloride

Hexaammingcobalt trichloride

Supplier notification
SCS5110 competent cells

Manganese dichloride

Hexaamminecobalt trichloride

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

No products were found.
No products were found.

Edetic acid

Clean Water Act (CWA) 307:
Clean Water Act (CWA) 307:

Clean Water Act (CWA) 311:

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

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

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

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

Clean Air Act (CAA} 112 regulated flammable substances
- No products were found.

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

Clean Air Act (CAA} 112 regulated toxic substances: No
products were found.

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

CAS number Concenfration
7773-01-5 5-10
10534-89-1 0.1-1
7773-01-5 5-10
10534-89-1 0.1-1

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

< pUC18 Control Plasmid
DNA

State regulations

Date of issue : 01/09/2009

Connecticut Carcinogen Reporting: None of the
components are listed.

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

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

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

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

Michigan Critical Material: None of the components are
listed.

Minnesota Hazardous Substances: Nane of the
components are listed.

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

New Jersey Spill; None of the components are listed.
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15 . Regulatory information

1.42 M 2-Mercaptoethanol

SCS110 competent cells

Date of issue : (1/09/2009

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

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

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

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

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

Connecticut Carcinogen Reporting: None of the
components are listed.

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

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

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

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

Michigan Critical Material: None of the components are
listed.

Minnesota Hazardous Substances: None of the
components are listed.

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

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

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

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

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

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

Connecticut Carcinogen Reporting: None of the
components are listed.

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

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

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

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

Michigan Critical Material: None of the components are
listed.

Minnesota Hazardous Substances: None of the
components are listed.

New Jersey Hazardous Substances: The following
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15 . Regulatory information

State regulations - : No products were found.

California Prop. 65

components are listed: Manganese dichloride

New Jersey Spill: Nane of the components are listed.

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

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

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

Pennsylvania RTK Hazardous Substances: The following
components are listed: Glycerol, Manganese
dichloride;Sucrose

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

16 . Other information

;. puC18 Control Plagsmid
DNA

L.abel requirements

1.42 M 2-Mercaptoethanol

SCS110 competent cells

Date of issue - 01/09/2009
Version 1

Notice to reader

NOT EXPECTED TO PRODUCE SIGNIFICANT ADVERSE
HEALTH EFFECTS WHEN THE RECOMMENDED
INSTRUCTIONS FOR USE ARE FOLLOWED.

HARMFUL IF SWALLOWED. CAUSES EYE AND SKIN
[RRITATION. MAY CAUSE ALLERGIC SKIN REACTION.
HARMFUL IF SWALLOWED. CONTAINS MATERIAL THAT
MAY CAUSE TARGET ORGAN DAMAGE, BASED ON
ANIMAL DATA.

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

[ Indicates information that has changed from previously issued version.

Date of issue : 01/09/2009
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Matchmaker™ Library Construction & Screening Kits User Manual

IV. Yeast Strains

Foradditional information onthe growth and maintenance of yeast, seetheYeast Protocols Handbook
(PT3024-1). We also recommend Guthrie & Fink's Guide to Yeast Genetics and Molecular Biology
(1991} and Heslot & Gaillardin’s Molecular Biology and Genetic Engineering of Yeasts (1992).

A. Genotypes

TABLE |. MATCHWMAKER YEAST STRAIN GENOTYPES

Strain Genotype? References

AH109° MATa, trp1-301, leu2-3, 112, ura3-52, his3-200, James et al., 1996;
galda, gal8oa, LYSZ2 : : GALT ,,s-GALT,;,-HIS3, Our unpublished
GAL2 ,s-GAL2,,,-ADE2, observations
URA3 : : MELT,,o-MEL1,-lacZ, MELT

Y187 MATw, ura3-52, his3-200, ade2-101, trp1-901, Harper et al., 1993

. &, e leu2-3, 112, galda, met-, gal804,
Ulewdech * 620457 URA3:: GAL Tyas-GAL Tyua-tacZ, MEL1

? The GALT, GALZ, and MEL 1 upstream activating sequences (UASs) are responsive to the GAL4 transcriptional activator.
The trp1, his3, gaid, and gal80 mutations are all deletions; leu2-3, 112 is a double mutation.

b AH109 is a derivative of strain PJ69-2A and includes the ADE2 and HIS3 nutritional markers and an endogenous MEL1
gene (James et al., 1996). The /acZ reparter gene was introduced into PJ69-2A to create strain AH109.

B. Phenotypes
It is important to verify the phenotypes of the AH109 and Y187 strains (Table II).

1. To recover strains from frozen stock, scrape a small amount of cells from the surface
with a sterile loop or wooden stick and streak them onto YPDA plates.

2. Incubate plates at 30°C for 3-5 days until colonies appear. Propagate additional cultures
only from isolated colonies on this working stock plate.
Notes:

¢ AH109 (and transformants derived from this strain) should be maintained on adenine-supplemented YPD
(i.e..YPDA) for optimal viability of the strain and to prevent selection of spontaneous ade1 or adeS mutations
(Guthrie & Fink, 1991).

* If you cannot recover the strain by scraping the frozen stock, the cells may have settled to the bottom of
the tube before the stock was frozen. If this happens, thaw the frozen culture on ice and vortex it before
restreaking.

* Although nonlibrary stock cultures may be thawed and refrozen several times without significantly decreasing
the viability, we recommend that you divide the once-thawed stock into aliquots before you refreeze it. This
will keep the viability higher and will reduce the risk of bacterial contamination.

3. Test for the nutritional requirements shown inTable |I.

a. Using a sterile loop or toothpick, streak 3-4 colonies from the working stock onto
separate, appropriate SD selection plates.

b. Incubate plates at 30°C for 4-6 days. Yeast grows slower on SD selection medium
than onYPDA.

c. Compare your results with those shown inTable Il. Proceed only if AH109 and Y187
have the expected phenotypes.

4. Use well-isolated colonies fromthe verified working stock plate toinoculate liquid cultures
for mating or for preparing competent cells. Seal the verified working stock plate with
Parafilm and store at 4°C.

TABLE Il. MATCHMAKER YEAST STRAIN PHENOTYPES

Strain SD/-Ade SD/-Met SD/-Trp SD/-Leu SD/-His SD/-Ura YPDA

AH109 - + - - - + +
Y187 = = & = = + +
Notes:

¢ AH109 and Y187 can grow on SD/-Leu/~Trp if functional TRP1 and LEUZ2 genes are introduced.

¢« AH109 and AH109/Y187 diploids can grow on SD/-Ade/-His if the ADE2 and HIS3 genes—carried by AH109—are
activated {i.e., in the presence of GAL4).

Protocol No. PT3955-1 www.clontech.com Clontech Laboratories, Inc.
Version No. PR742237 "
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Immortalization of murine microglial cells
by a v-raf/ v-myc carrying retrovirus

{41

E. Blasi— ', R. Bartuzzi', V. Bocchini?, R. Mazzolla' and F. Bistoni'

1Depaﬂmenl of Experimental Medicine and Biochemical Sciences, Microbiclogy
University of Perugia, Perugia, ltaly
Motecular and Cellular Biology Sections, University of Perugia, Perugia, ltaly

Received i2 Seplember 1989; revised 8 November 1989; accepted 8 November
1990. Available cnline 13 November 2002,

Abstract
A murine cell ling {BV-2) has been generated by infecting primary microglial cell
cultures with a -rafiv-myc oncogene carrying retrovirus (J2). BV-2 celis
expressed nonspecitic esterase activity, phagocytic ability and lacked
peroxidase activity. Such cells secreted lysozyme and, foliowing appropriate
stimulation, also interleukin 1 and tumor necrosis factor. Furthermore, BV-2
cells exhibited spontanecus anti-Canada activity and acquired tumoricidal
activity upon treatment with irterferon-y. Phenotypically, 8V-2 cells resulted
positive for MAC1 and MAC?2 anfigens, and negalive for MAC3, glial fibrillary
acidic prolein (GFAP) and galactocerebroside {GC) antigens. Since BV-2 cells
relain mosl of the morphological, phenotypical and functional properties
described for freshly isolated microglial cells, we can conclude that J2 virus
infection has resuited in the immoralization of active microgtial cells.

An immortalized cell line expresses properties of ... [J Neurosci Res. .. http://www .ncbi.nlm.nih.gov/pubmed/ 1578513

An immortalized cell line expresses properties of activated
microglial cells.

Boccehini V, Mazzolla R, Barluzzi R, Blasi E, Sick P, Kettenmann H.
Department of Experimental Medicine and Biochemical Sciences, University of Perugia, ltaly.

Abstract

Murire cultured microglial cells were immortalized after infection with a v-raffv-myc recombinant retrovirus. This
immertalized cell line (BV-2) shares properties with body macrophages with respect to the antigen profile, their phagocytic
capacity and antimicrobial activity, BV-2 cells are not constitutively able to kill tumor cells in vitro, but acquire antitumor
activity following an increase in [Ca++]i. BV-2 cells, like microgliat cel's, are however, distinct from peripheral
macrophages by their expression of inwardly rectifying K+ channels in concert with a lack in outwardly rectifying K+
channels and the formation of spineous processes. The BV-2 cell line thus represents a suitable model for in vitro studies
of activated microglal cells.

PMIC: 1578513 [PubMed - indexed for MEDLINE|
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Mouse Motor Neuron (NSC-34) Cell Line Maintenance

Catalogue #: CLU140

Description:

NSC-34 is a hybrid cell line, produced by fusion of motor neuron enriched, embryonic mouse spinal cord cells with
mouse neuroblastoma. Cultures contain two populations of cells: small, undifferentiated cells that have the capacity to
undergo cell division and larger, multi-nucleate cells. These cells express many properties of motor neurons, including
choline acetyltransferase, acetylcholine synthesis, storage and release and neurofilament triplet proteins.

Applications: NSC-34 cells have been evaluate following exposure of cultures to a selection of chemicals know to be
neurotoxic to motor neurons, NSC-34 cells respond to agents that affect voltage-gated ion channels, cytoskeletal
organization and axonal transport. The sensitivity of action potential production to various ion channel blockers is similar
to that in primary motor neurons in culture. Therefore, these immortalized motor neuron-like cells have the utility as a
model for the investigation of neurotoxicity.

Cell culture conditions:

Media:
The cells grow in the high glucose formulation of DMEM supplemented with 10% FBS. Although not an absolute
requirement, the cells can tolerate Pep/Strep used at 1X. Glutamine an also be added at 2-7mM.

Recommend media requirements:

DMEM: Sigma D5796 (with 4500 mg/L glucose, L-glutamine (0.584 g/L), sodium bicarbonate (3.7 g/L) without sodium
pyruvate)

Fetal Bovine Serum, Qualified (US): PAA A15-751

Penicillin/Streptomycin, Liquid: Biochrome AG, A2213, contains 10,000 units of penicillin and 10,000 pg of
streptomycin/ml

Thawing:

The cryovial is removed from liquid nitrogen and thawed quickly in a 37°C water bath. The cells are initially incubated in
a 60 mm tissue culture plate in growth medium, as described above. The cells can be diluted 5-10 fold for the initial
plating. It is not recommended to centrifuge the cells before plating, although it is known to be done. Tt has been found
that the DMSO is less of a problem than the sensitivity of the cells immediately upon thawing,

*#*The same day, after the cells have attached to the plate (approximately 4-6 h), the medium should be refreshed to
remove the DMSO. (If this procedure is not followed and the DMSO is removed the following day, the cells will likely
be dead.)

Culture:

The cclls grow right on the surface of the conventional tissue culture plastic; no special coating in required. Cell density is
not a concern for the first few days after thawing because it is viewed more as a recovery period. Once they’re growing
properly then they can be plated at whatever density is most appropriate for the experiment being done.

Medium is typically changed every 2-3 days, depending on rate of growth. Cultures should be split at ~80% confluency
1:3-1:4. Remove cells from plate/flask using 0.25% trypsin-EDTA solution (~2 ml for 60-100 mm plate or T25 flask, 3
min at 37°C) and dilute 10X right away with DMEM-10.

CELLutions Biosystems Inc, 4410 Paletta Court, Burlington, Ontario, Canada L7L 5R2, Phone; 289-288-0001

www.cellutionsbiosystems.com
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Freezing: .
It is highly recommended to freeze a fow aliquots of the cells immediately after the initial growth/split to avoid losing the
cell line,

The freezing medium recommended is as follows: 60% growth mediwm described above, 30% FBS supplemented with
10% sterile dimethylsulfoxide (DMSO) however variations of freczing media arc acceptable. Target concentration of
cells is 10°/ml of freezing medium. Typically a confluent 100 mm plate or 50 ml culture flask will yield 6-10 cryovials.

The cells can be removed from the plate by trituration or using trypsin (as described above). The cells are centrifuged
and the supernatant is removed. The cell pellet is then re-suspended and the small amount of liquid retained by surface
tension. If this step is missed, the cells may clump when the targer volume of freezing medium is added. After re-
suspending, 1.0ml of freezing medium is added and cells are place at -80C freezer or, better, in liquid N2 Cryogenic vials
are placed in a NALGENETM Cryo 1°C Freezing Container overnight in a -80°C freezer, The next day the vials are
transferred to a liquid nitrogen tank. It is recommended to test the cells for regrowth after freezing to be sure that the
freczing procedure was performed correctly.

References:

He, B.P., Wen, W., and Strong, M. 2002, Activated microglia (BV-2) facilitation of TNF-a- mediated motor neuron death
in vitro. Journal of Newroimmunology. 128: 31-38.

Usuki S, Ren J, Utsunomiya [, Cashman NR, Inokuchi I, Miyatake T. 2001. GM2 ganglioside regulates the function of
ciliary neurotrophic factor receptor in murine immortalized motor neuron-like cells (NSC-34).  Newrochem Res. 2001
Apr;26(4):375-82,

Usuki S, Cashman NR, Miyatake T. 1999. GM2 promotes ciliary neurotrophic factor-dependent rescue of immortalized
motor ncuron-like cell (NSC-34). Neurochem Res, 1999 Feb;24(2):281-6.

Matsumoto A, Yoshino H, Yuki N, Hara Y, Cashman NR, Handa S, Miyatake T. 1995, Ganglioside characterization of a
cell line displaying motor neuron-like phenotype: GM2 as a possible major ganglioside in motor neurons.
J Neurol Sci. 1995 Aug;131(2):111-8.

Durham HD, Dahrouge S, Cashman NR. 1993. Evaluation of the spinal cord neuron X neuroblastoma hybrid cell line
NSC-34 as a model for neurotoxicity testing. Newrotoxicology. 1993 Winter; 14(4):387-95.

Cashman NR, Durhiam HD, Blusztajn JK, Oda K, Tabira T, Shaw IT, Dahrouge S, Antcl JP, 1992, Necuroblastoma x
spinal cord (NSC) hybrid cell lines resemble developing motor neurons.  Dev Dyn. 1992 Jul;194(3):209-21

CELLuwtions Biosystems Inc, 4410 Paletta Court, Burlington, Omario, Canada L7L 5R2, Phone; 289-288-0001
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Cell Biology

ATCC® Number:

Designations:
Depositors:
Biosafety Level:
Shipped:

Medium & Serum:
Growth Properties:

Organism:
Morphology:

Source:

Permits/Forms:

Restrictions:

Antigen Expression:
Age:

http://www.atcc.org/ ATCCAdvancedCatalogSearclh/ProductDetails/ta. ..

CRL-11268™ Order this Item

293T/17 [HEK 293T/17]

Rockefeller Univ.

2 [Cells contain Adeno and SV-40 viral DNA sequences ]
frozen

Price:

See Propagation

adherent
Homo sapiens (human)
epithelial

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

$272.00

Related
Links ¢
NCBI Entrez
Search
Make a
Deposit
Frequently
Asked
Questions
Material
Transfer
Agreement

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.

The line is available with the following restriction: 1. The cell
line was deposited at the ATCC by Rockefeller University and

is provided for research purposes only. Neither the cell line nor

the products derived from it may be sold or used for
commercial purposes. Nor can the cells be distributed to third
parties for purposes of sale, or producing for sale, cells or their
products. The cells are provided as a service to the research
community. They are provided without warranty of
merchantability or fitness for a particular purpose or any other
warranty, expressed or implied. 2. Any proposed commercial
use of the cells, or their products, must first be negotiated with
Cell Genesys, 500 Forbes Boulevard, South San Francisco, CA
94080 Attn: Robert H. Tidwell; Senior Vice President,
Corporate Development.

SV40 T antigen [45408]
fetus

Technical
Support
Related Cell
Culture
Products

Login
Required »
Product

Information
Sheet
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The 293'T/17 cell line is a derivative of the 293T
(293tsA1609ne0) cell line, 293T is a highly transfectable
derivative of the 293 cell line into which the temperature
sensitive gene for SV40 T-antigen was inserted. 293T cells were
cloned and the clones tested with the pPBND and pZAP vectors
to obtain a line capable of producing high titers of infectious
retrovirus, 293T/17. These cells constitutively express the
simian virus 40 (SV40) large T antigen, and clone 17 was
selected specifically for its high transfectability.293T/17 cells
were cotransfected with the pCRIPenv- and the pCRIPgag-2
vectors to obtain the ANJOU 65 (see ATCC CRL-11269) cell
line. ANJOU 65 cells were cotransfected with the pCRIPgag-2
and pGPT2E vectors to obtain the BOSC 23 (see ATCC
CRL-11270) ecotropic envelope-expression packaging cell
line. ANJOU 65 cells were also cotransfected with the
pCRIPAMgag vector along with a plasmid expressing the gpt
resistance gene to obtain the Bing (see ATCC CRL-11554)
amphotropic envelope-expression packaging cell line.

Comments:

ATCC complete growth medium: The base medium for this

cell line is ATCC-formulated Dulbecco's Modified Eagle's

Medium, Catalog No. 30-2002. To make the complete growth
Propagation: medium, add the following components to the base medium:

fetal bovine serum to a final concentration of 10%.

Temperature: 37.0°C

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

Protocol:

1. Remove and discard culture medium.

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

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

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

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

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

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

6. Incubate cultures at 37°C.

Subcultivation Ratio: A subcultivation ratio of 1:4 to 1:8 is
recommended
Medium Renewal: Every 2 to 3 days

20f3 7/19/2010 1:40 PM
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Preservation:

Related Products:

References:

http://www.atce.org/ ATCC AdvancedCatalogSearch/ProductDetails/ta...

Freeze medium: Complete growth medium supplemented with
5% (v/v) DMSO
Storage temperature: liquid nitrogen vapor phase

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

derivative: ATCC CRL-11269

45408: Sena-Esteves M, et al. Single-step conversion of cells to
retrovirus vector producers with herpes simplex virus-
Epstein-Barr virus hybrid amplicons. 1. Virol. 73: 10426-10439,
1999, PubMed: 10559361

57446: Pensiero M, et al. Retroviral vectors produced by
producer cell lines resistant to lysis by human serum. US Patent
5,952,225 dated Sep 14 1999

57447: Pensiero M, et al. Retroviral vectors produced by
producer cell lines resistant to lysis by human serum. US Patent
6,329,199 dated Dec 11 2001

57448 Pear WS, et al. Production of High-Titer Helper-Free
Retroviruses by Transient Transfection. Proc. Natl. Acad. Sci.
USA 90: 8392-8396, 1993. PubMed: 7690960

Return to Top
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Cell Biology

ATCC® Number:

Designations:
Depositors:
Biosafety Level:
Shipped:

Medium & Serum:

Growth Properties:

Organism:

Morphology:

Source:

Cellular Products:

Permits/Forms:

Tumorigenic:
Age:

hitp://www atcc.org/ ATCCAdvancedCatalogSearch/ProductDetails/ta. .

CRL-2420™

LADMAC
WS Walker
1

frozen

Order this Item Price:

See Propagation

suspension, with some loosely adherent cells
Mus musculus (mouse)
lymphoblast

Organ: bone marrow
Strain: C3H

colony stimulating factor-1 (CSF-1)
In addition to the MTA mentioned above, other ATCC and/or

$339.00

Related
Links »
NCBI Entrez
Search
Make a
Deposit
Frequently
Asked
Questions
Transfer
Agreement
Technical
Support

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.

Yes
adult

Related Cell
Culture
Products
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LADMAC is a transformed cell line derived by transfecting
mouse bone marrow cells highly enriched for macrophage
progenitors with cloned human cellular myc-homologous
sequences covalently attached to pBR325 (pR myc).

The cell line has monocyte-like morphology; contains
nonspecific esterase; is phagocytic for latex beads; secretes
lysozyme, and bears the Mac-1 antigen.

A minority of cells are Fc receptor positive and an appreciable
number of cells are complement receptor 1 positive.

The cells are tumorigenic in nu+, nu+ mice but not in syngenic
mice. The cells are not phagocytic for antibody or complement-
coated particles; they do not constitutively secrete
Interleukin-1.

LADMAC cells secrete the growth factor colony stimulating
factor 1 (CSF-1). CSF-1 is capable of supporting the in vitro
proliferation of mouse bone marrow macrophages. [38883]
The Pannell-Milstein roller bottle apparatus may be used to
produce high concentrations of CSF-1. [38884]

This cell line is used to produce LADMAC conditioned
medium. It will support the growth of the macrophage cell lines
EOC 2 (CRL-2467), EOC 13.31 (CRL-2468), EOC 20
(CRL-2469), I-11.15 (CRL-2470) and 1-13.35 (CRL-2471).

ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated Eagle's Minimum Essential
Medium, Catalog No. 30-2003. To make the complete growth
medium, add the following components to the base medium:
fetal bovine serum to a final concentration of 10%.
Temperature: 37.0°C

Comments:

Propagation:

Protocol: Cultures can be maintained by the addition of fresh
medium or replacement of medium. Alternatively, cultures can
be established by centrifugation with subsequent resuspension
at 1 to 2 X 10 exp$5 viable cells/ml. Maintain cell density
Subculturing; between 1 X 10 exp5 and 1 X 10 exp6 viable cells/ml. Attached
cells may be subcultured by tapping the sides of the flask until
cells are dispersed.
Medium Renewal: Add fresh medium every 2 o 3 days
(depending on cell density)

Freeze medium: Complete gfowth medium 95%; DMSO, 5%

Preservation: Storage temperature: liquid nitrogen vapor phase

Recommended medium {(without the additional supplements or
Related Products:  serum described under ATCC Medium):ATCC 30-2003
recommended serum:ATCC 30-2020

20of3 7/19/2010 1:38 PM
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38883: Sklar MD, et al. Transformation of mouse bone marrow
cells by transfection with a human oncogene related to c-myc is
associated with the endogenous production of macrophage
colony stimulating factor 1. J. Cell. Physiol. 125: 403-412,
References: 1985. PubMed: 3877730
38884: Olivas E, et al. Use of the Pannell-Milstein roller bottle
apparatus to produce high concentrations of the CSF-1, the
mouse macrophage growth factor. J. Immunol, Methods 182:
73-79, 1995, PubMed: 7769247

Return to Top
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ATCC® Number:

Designations:
Depositors:

Biosafety Level:

Shipped:

Medium & Serum:
Growth Properties:

Organism:

Morphology:

Source:

Cellular Products:

Permits/Forms:

Applications:

Receptors:
Tumorigenic:

Cytogenetic
Analysis:

Gender:

Comments:
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http://www .atcc.org/ ATCCAdvancedCatalogSearch/ProductDetails/ta. .,

CRL-1721™

PC-12

B Patterson
1
frozen

Order this Item Price;:

See Propagation
floating clusters; few scattered lightly attached cells.

Rattus norvegicus (rat)
small irregularly shaped cells

-

Organ: adrenal gland
Disease: pheochromocytoma

catecholamines; dopamine; norepinephrine [1163]

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

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

transfection host (Roche FuGENE® Transfection Reagents
technology from amaxa)

nerve growth factor (NGF), expressed
Yes

40 chromosomes; 38 autosomes plus XY [1163]

male

The PC-12 cell line was derived from a transplantable rat
pheochromocytoma. [1163] .
The cells respond reversibly to NGF by induction of the

neuronal phenotype when plated on Collagen [V coated culture

tlasks. [1163]
The cells do not synthesize epinephrine. [1163]

$256.00

Related
Links ¢

NCBI Entrez
Search
Make a
Deposit
Frequently
Asked
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Material
Transfer
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Technical
Support
Related Cell

Culture
Products

Login
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Product
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Propagation:

Subculturing:

Preservation:

Doubling Time:

Related Products:

hitp://www.atce.org/ ATCCAdvancedCatalogSearch/ProductDetails/ta...

ATCC complete growth medium: The base medium for this
cell hine is ATCC-formulated RPMI-1640 Medium, Catalog No.
30-2001. To make the complete growth medium, add the
following components to the base medium:

s heat-inactivated horse serum to a final concentration of
10%
¢ fetal bovine serum to a final concentration of 5%

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

Protocol: Volumes used for this protocol are for a 75cm? flask;
proportionally reduce or increase amount of dissociation
medium for culture vessels of other sizes,

» Transfer cell suspension to centrifuge tube. Centrifuge
cells at 180 to 225 xg for 8-15 minutes at room
temperature.

* Remove and discard supernatant leaving cell pellet.

¢ Resuspend the cell pellet in an appropriate volume of
fresh medium (about one tenth of the original volume.

e Gently aspirate each 5 ml aliquot of cells 4 or 5 times
with a new 20 ml syringe outfitted with a 22g (1'% in.)
needle to break up cell clusters.

o Add appropriate aliquots of the cell suspension to new 75
cm? flask with 10-15 ml fresh growth medium. Seed flask
5x 10(5) to 1 x 10{6) viable cells/ml or use
subcultivation ratio of 1:2 to 1:4.

» Place culture vessels in incubator at 37°C Subculture
when cell density reaches between 2-4 x 10(6) viable
cells/ml.

Medium Renewal: Every 2 to 3 days

Freceze medium: Complete growth medium supplemented with
10% (v/v) DMSO
Storage temperature: liquid nitrogen vapor phase

48 hrs

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

ATCC CRL-1721.1, PC-1

7/19/2010 1:35 PM
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[162: Levi A, et al. Molecular cloning of a gene sequence
regulated by nerve growth factor. Science 229: 393-395, 1985.
PubMed: 3839317

1163; Greene LA, Tischler AS. Establishment of a
noradrenergic clonal line of rat adrenal pheochromocytoma
cells which respond to nerve growth factor. Proc. Natl. Acad.
Sci, USA 73:2424-2428, 1976. PubMed: 1065897

22344: Biocca S, et al. A macromolecular structure favouring
microtubule assembly in NGF- differentiated
pheochromocytoma cells (PC12). EMBO J. 2: 643-648, 1983.
PubMed: 6641712

33014: Weber E, et al. Distinct functional properties of Rab3A
and Rab3B in PC12 neuroendocrine cells, J, Biol. Chem. 271:
6963-6971, 1996. PubMed: 8636125

References:

Return to Top
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ATCC® Number;

Designations:
Depositors:

Biosafety Level:

Shipped:

Medium & Serum:

Growth Properties:

Organism:

Morphology:

Source:

Cellular Products:

Permits/Forms:

Applications:

Virus Susceptibility:

Antigen Expression:

Cytogenetic
Analysis:

GenoType:

http://www.atcc.org/ ATCCAdvancedCatalogSearch/ProductDetails/ta...

CCL-131™ Order this Item Price:

Neuro-2a
RJ Klebe
1
frozen
See Propagation

adherent
Mus musculus (mouse)
neuronal and amoeboid stem cells

mg&_j

Strain: A

Organ: brain

Disease: neuroblastoma
Cell Type: neuroblast;

acetylcholinesterase
tubulin

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

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

Herpes simplex virus
Vesicular stomatitis virus
Human poliovirus 1

H-2, a haplotype; Mus musculus, expressed

modal number = 95; range = 59 to 193.

Karyotype unstable within a stemline range of 94 to 98
chromosomes. All the cells contain 6 to 10 large chromosomes
with median or submedian centromeres and 2 to 4 minute
chromosomes.

albino

$256.00
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Clone Neuro-2a was established by R.J. Klebe and F.H. Ruddle
from a spontaneous tumor of a strain A albino mouse. This
tumor line, designated C1300, was obtained from the Jackson
Laboratory, Bar Harbor, Maine [22161].Neuro-2a cells produce
large quantities of microtubular protein which is believed to
play a role in a contractile system which is responsible for
axoplasmic flow in nerve cells. The cell line has been used for

Comments: studies on the mechanism of vinblastine precipitation of
microtubular protein, the kinetics of GTP binding to isolated
protein, the turnover of microtubules in vivo, and the synthesis
and assembly of microtubular protein [PubMed: 5263744]. The
World Organization for Animal Health (OIE) uses the cells for
routine diagnosis of rabies. (see: http://www.oie.int
/Eng/Normes/Mmanual/A_00044 htm)Tested and found
negative for ectromelia virus (mousepox).

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

1. Remove and discard culture medium.

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

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

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

Subculturing; detach. Cells that are difficult to detach may be placed at
37C to facilitate dispersal.

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

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

6. Incubate cultures at 37C.

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

Freeze medium: Complete growth medium, 95%; DMSO, 5%

Preservation: AR
Storage temperature: liquid nitrogen vapor phase

2of3 7/19/2010 1:31 PM
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Recommended medium (without the additional supplements or
serum described under ATCC Medium):ATCC 30-2003
recommended serum:ATCC 30-2020

0.25% (w/v) Trypsin - 0.53 mM EDTA in Hank' BSS (w/o
Cat++, Mg++):ATCC 30-2101

Cell culture tested DMSO:ATCC 4-X

1023: Olmsted JB, et al. Isolation of microtubule protein from
cultured mouse neuroblastoma cells. Proc. Natl. Acad. Sci. USA
65:129-136, 1970. PubMed: 5263744

22161: Kiebe RJ, Ruddle FH. Neuroblastoma: Cell culture
analysis of a differentiating stem cell system. J. Cell Biol. 43:
69A, 1969.

29352: Naslavsky N, et al. Characterization of detergent-
insoluble complexes containing the cellular prion protein and its
scrapie isoform. I. Biol. Chem. 272: 6324-6331, 1997. PubMed:
9045652

29861 Kaneko K, et al. Evidence for protein X binding to a
discontinuous epitope on the cellular prion protein during
scrapie prion propagation. Proc. Natl, Acad. Sci. USA 94:
10069-10074, 1997, PubMed: 9294164

32459: Maestrini E, et al. A family of transmembrane proteins
with homology to the MET-hepatocyte growth factor receptor.
Proc. Natl. Acad. Sci. USA 93: 674-678, 1996. PubMed:
8570614

Related Products:

References:
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CRL-2469™  Order this Item

Price:

EOC 20

WS Walker

1

frozen

See Propagation

adherent
Mus musculus (mouse)

macrophage

Organ: brain

Strain: C3H/Hel

Cell Type: microglia;

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.

colony stimulating factor 1 (CSF-1R, CD115)

CDI11b/CD18 (Mac-1) +, Mac-2 +, Mac-3 +, CD80 (B7-1) +,
CD45 +, Ly-6C +, MHC Class [ +, MHC Class II +, CD115
(colony stimulating factor 1 receptor (CSF-1R)) +, FcR +,
F4/80 +/-, CD86 (B7.2) - [39974]

10 days juvenile

female

This is an immortalized cell line derived from the brain of an
apparently normal 10 day old mouse [PubMed: 8550814]. Cells
were cloned in soft agar in the presence of CSF-1 and expanded
on microcarrier beads. Beads were transferred to culture dishes
and were subsequently passaged by scraping. The cell line is
dependent on growth factor colony stimulating factor 1
(CSF-1). Conditioned medium is made from LADMAC cells
(ATCC CRL-24207?) as a source of CSF-1.The cells exhibit
phagocytic activity. These cells constitutively expressed high
levels of major histocompatibility complex (MHC) class I
antigens and expression was upregulated by recombinant
murine interferon-gamma. The cells may be used to
characterize the role of brain macrophages in immune responses
in the central nervous system (CNS).

$438.00
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ATCC complete growth medium: Dulbecco's modified Eagle's
medium with 4 mM L-glutamine adjusted to contain 1.5 g/L
sodium bicarbonate and 4.5 g/LL glucose, 70%; fetal bovine
serum, 10%; LADMAC Conditioned Mcdia (produced from the
LADMAC cell line (CRL-2420), 20%

Temperature: 37.0°C

Propagation:

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

Subculturing: Medium Renewal: Every 2 to 3 days
Remove 75% of the media. Scrape off the attached cells and
transfer into new flasks.

Preservation: | culture medium 95%; DMSO, 5%

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

purified RNA:ATCC CRL-2469R

38884: Olivas E, et al. Use of the Pannell-Milstein roller bottle
apparatus to produce high concentrations of the CSF-1, the
mouse macrophage growth factor. J. Immunol. Methods 182:
73-79, 1995. PubMed: 7769247

39968: Walker WS. Establishment of mononuclear phagocyte
cell lines. J. Immunol. Methods 174: 25-31, 1994. PubMed:
8083530

39974: Walker WS, et al. Mouse microglial cell lines differing
in constitutive and interferon-gamma-inducible antigen-
presenting activities for naive and memory CD4+ and CD&+ T
cells. J. Neuroimmunol. 63: 163-174, 1995, PubMed: 8550814
39975: Askew D, Walker WS. Alloantigen presentation to naive
CDS8+ T cells by mouse microglia: evidence for a distinct
phenotype based on expression of surface-associated and
soluble costimulatory molecules. Glia 18: 118-128, 1996.
PubMed: 8913775

Related Products:

References:
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ATCC® Number:

Designations:
Depositors:
Biosafety Level:

Shipped:

Medium & Serum:
Growth Properties:
Organism:

Morphology:

Source:

Cellular Products:

Permits/Forms:

DNA Profile (STR):

Age:
Gender:
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CRL-10442™ Order this ltem Price:

HCN-1A

Johns Hopkins University
1

frozen

See Propagation

adherent
Homo sapiens (human)
neuronal

Organ: brain

Cell Type: cortical neuron;

tubulin; neurofilament protein; somatostatin;
cholecystokinin-8

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.

Amelogenin: X
CSF1PO: 10
D13S8317: 11,12
D16S539: 12
D5S818: 11,12
D75820: 11,12
THOI1:9.3
TPOX: 11
vWA: 17

18 months
female

$324.00
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Comments:;

Propagation:
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The cells stain positively for a number of neuronal markers

including neurofilament protein, neuron specific enolase (NSE).

[48286]

They are also positive for tubulin, vimentin, somatostatin (SST),
glutamate, gamma aminobutyric acid (GABA), cholecystokinin

- 8 (CCK-8) and vasoactive intestinal peptide (VIP). [22022]
The cells are negative for glial fibrillary acidic protein (GFAP)
and myelin basis protein (MBP). [48286

HCN-1A cells can be induced to differentiate when cultured
with a mixture of nerve growth factor (NGF), dibutyryl cyelic
adenosine monophosphate (CAMP) and 1-isobutyl-
3-methylxanthine (IBMX). [22022]

Differentiation is accompanied by mature morphology and
slowing of growth (doubling time greater than 120 hours).
[22022]

Unlike HCN-2 (see ATCC CRL-10742) the growth rate of
HCN-1A cells is not affected by phorbol esters. [22022]

ATCC complete growth medium: The base medium for this
cell line 1s ATCC-formulated Dulbecco's Modified Eagle's
Medium, Catalog No. 30-2002. To make the complete growth
medium, add the following components to the base medium:
fetal bovine serum to a final concentration of 10%.
Temperature: 37.0°C

Growth Conditions: The growth medium must be adjusted to
pH 7.35 prior to filtration

7/19/2010 1:52 PM
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Subculturing;

Preservation:

Related Products:

References:
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Protocol:

1. Remove and discard culture medium.

2. Briefly rinse the cell layer with 0.25% (w/v) Trypsin -
0.53 mM EDTA solution to remove all traces of serum
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 celis to
detach. Cells that are difficult to detach may be placed at
37C to facilitate dispersal.

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

5. To remove trypsin-EDTA solution, transfer cell
suspension to centrifuge tube and spin at approximately
125 xg for 5 to 10 minutes.

6. Discard supernatant and resuspend cells in fresh growth
medium. Add appropriate aliquots of cell suspension to
new culture vessels.

7. Place culture vessels in incubators at 37C.

CRL-10442 has been shown to senesce at approximately
passage 19. Current distribution stocks are prepared with a
minimum of only 2 passages remaining under recomimended
culture conditions after cryopreservation,

Subcultivation Ratio: A subcultivation ratio of 1:2 to 1:3 is
recommended

Medium Renewal: 1 to 2 times per week

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

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

22022: Ronnett GV, et al. Human neuronal cell line. US Patent
5,196,315 dated Mar 23 1993
48286: Ronnett GV, et al. Human cortical neuronal cell line:

establishment from a patient with unilateral megalencephaly.
Science 248: 603-605, 1990, PubMed: 1692158

Return to Top
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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:

DNA Profile (STR):

Cytogenetic
Analysis:

Isoenzymes:
Age:

http://www.atcc.org/ ATCCAdvancedCatalogSearch/ProductDetails/ta. .,

CCL-127™

IMR-32

WW Nichols
1

frozen

~ Orderthis Item Price:

See Propagation

adherent
Homo sapiens (human)
fibroblast; neuroblast

PHOTO {

Organ: brain

Disease: neuroblastoma

Cell Type: neuroblast;

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: April, 1967
transfection host (technology from amaxa)

echovirus 11

Amelogenin: X,Y
CSF1PO; 11,12
D13S317: 9
D16S539: 8
D5S818: 11,12
D7S820: 9,10
THOI1:7,9.3
TPOX: 11

vWA: 15

Stable male karyotype with stemline number of 49. Two large
marker chromosomes with submedian centromeres. A deletion
in one number 1 chromosome: One number 16 chromosome
missing; two extra chromosomes in C group. Sublines with 50
and 48 chromosomes differ from those with 49 chromosomes
by having an extra or missing C group chromosome
respectively.

Go6PD, B

13 months

$264.00
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male
Caucasian

The IMR-32 cell line was established by W.W. Nichols, J. Lce
and S. Dwight in April, 1967 from an abdominal mass occurring
in a 13-month-old Caucastan male. [22190]

The tumor was diagnosed as a neuroblastoma with rare areas of
organoid differentiation.

Two cell types are present.

Predominant is a small neuroblast-like cell.

The other is a large hyaline fibroblast.

The cell line was submitted to the American Type Culture
Collection in the 36th passage. It has been demonstrated that
the cells can be propagated successfully beyond the 80th serial
subculture.

ATCC complete growth medium: The base medium for this
cell line is ATCC-formulated Eagle's Minimum Essential
Medium, Catalog No. 30-2003. To make the complete growth
medium, add the following components to the base medium:
fetal bovine serum to a final concentration of 10%.
Temperature: 37.0°C

Protocol: Remove medium, and rinse with 0.25% trypsin, 0.53
mM EDTA solution. Remove the solution and add an additional
1 to 2 ml of trypsin-EDTA solution. Allow the flask to sit at
room temperature (or at 37C) until the cells detach. Add fresh
culture medium, aspirate and dispense into new culture
flasks.Maintain cultures at a cell concentration between 4 X 10
exp4 and 4 X 10 exp5 cells/cm?2.

Subcultivation Ratio: A subcultivation ratio of 1:3 to 1:6 is
recommended

Medium Renewal: Every 2 to 3 days

Freeze medium: Complete growth medium 95%; DMSO, 5%
Storage temperature: liquid nitrogen vapor temperature

approximately 20 hrs.
Recommended medium (without the additional supplements or

serum described under ATCC Medium):ATCC 30-2003
recommended serumc ATCC 30-2020

22190: Tumilowicz JI, et al. Definition of a continuous human
cell line derived from neuroblastoma. Cancer Res, 30:
2110-2118, 1970. PubMed: 5459762

32287: Rostomily RC, et al. Expression of neurogenic basic
helix-loop-helix genes in primitive neuroectodermal tumors.
Cancer Res. 57: 3526-3531, 1997. PubMed: 9270024

32459: Maestrini E, et al. A family of transmembrane proteins
with homology to the MET-hepatocyte growth factor receptor.
Proc. Natl. Acad. Sci. USA 93: 674-678, 1996. PubMed:
8570614
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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:

Tumorigenic:

Antigen Expression:

Cytogenetic
Analysis:

Age:
Gender:

http://www.atcc.org/ ATCCAdvancedCatalogSearch/ProductDetails/ta. .

CCL-1™ Price:
NCTC clone 929 [L cell, L-929, derivative of Strain L]
WR Earle
|
frozen

Order this ltem l

See Propagation

adherent
Mus musculus (mouse)

fibroblast

Tissue: subcutaneous connective tissue; areolar and adipose
Strain: C3H/An

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: March, 1948

testing [92346] [92380] [92382] [92389] [92404]
toxicity testing [21469] [21470] [21606]

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

poliovirus 1, 2, 3; coxsackievirus B5; polyomavirus
Yes
H-2k

modal chromosome number = 66; range = 65 to 68. There were

approximately 20 to 30 marker chromosomes present in each
metaphase spread. A high percentage of those markers were
common to most analyzed cells. A long metacentric
chromosome with secondary constriction was noted in 77/100
cells.

100 days
male

$256.00
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Comments:

Propagation:

Subculturing:

Preservation:
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NCTC clone 929 (Connective tissue, mouse) Clone of strain L
was derived in March, 1948, Strain L was one of the first cell
strains to be established in continuous culture, and clone 929
was the first cloned strain developed.

The parent L strain was derived from normal subcutaneous
areolar and adipose tissue of a 100-day-old male C3H/An
mouse. [25770]

Clone 929 was established (by the capillary technique for single
cell isolation) from the 95th subculture generation of the parent
strain. [21404]

Tested and found negative for ectromelia virus (mousepox).

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

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

Protocol:

1. Remove and discard culture medium.

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

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

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

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

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

6. Incubate cultures at 37°C.

Subcultivation Ratio: A subcultivation ratio of 1:2 to 1:8 is
recommended
Medium Renewal: 2 to 3 times per week

Freeze medium: Complete growth medium supplemented with
5% {v/v) DMSO
Storage temperature: liquid nitrogen vapor phase

7/21/2010 12:18 PM
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Recommended medium (without the additional supplements or
serum described under ATCC Medium):ATCC 30-2003
derivative:ATCC CCL-1.1

derivative:ATCC CCL-1.2

derivative: ATCC CCL-1.3

derivative: ATCC CCIL.-1.4

Related Products:

3of5 7/21/2010 12:18 PM
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3: Kazazian HH Jr., et al. Restriction site polymorphism in the
phosphoglycerate kinase gene on the X chromosome. Hum.
Genet. 66:217-219, 1984, PubMed: 6325324

21373: Fisher EM, et al. Homologous ribosomal protein genes
on the human X and Y chromosomes: escape from X
inactivation and possible implications for Turner syndrome. Cell
63: 1205-1218, 1990. PubMed: 2124517

21404 Sanford KK, et al. The growth in vitro of single isolated
tissue cells. J. Natl, Cancer Inst. 9: 229-246, 1948.

21405: Sugarman BJ, et al. Recombinant human tumor necrosis
factor-alpha: effects on proliferation of normal and transformed
cells in vitro, Science 230: 943-945, 1985. PubMed: 3933111
21469: ASTM International Standard Practice for Direct
Contact Cell Culture Evaluation of Materials for Medical
Devices. West Conshohocken, PA:ASTM International; ASTM
Standard Test Method F 0813-07.

21470: ASTM International Standard Test Method for Agar
Diffusion Cell Culture Screening for Cytotoxicity. West
Conshohocken, PA:ASTM International; ASTM Standard Test
Method F 0895-84 (Reapproved 2006).

21606: U.S. Pharmacopeia General Chapters: <87>
BIOLOGICAL REACTIVITY TESTS, IN VITRO. Rockville,
MD:U.S. Pharmacopeia;USP USP28-NF23, 2005

23579: Westfall BB, et al. The glycogen content of cell
suspensions prepared from massive tissue culture: comparison
of cells derived from mouse connective tissue and mouse liver.
J. Natl, Cancer Inst. 14: 655-664, 1953, PubMed: 13233820
25770: Earle WR, et al. Production of malignancy in vitro. IV.
The mouse fibroblast cultures and changes seen in the living
celils. J. Natl. Cancer Inst. 4: 165-212, 1943,

25879: Earle WR, et al. The influence of inoculum size on
proliferation in tissue cultures. J. Natl. Cancer Inst. 12:
133-153, 1951. PubMed: 14874126

25880: Sanford KK, ct al. The tumor-producing capacity of
strain L. mouse cells after 10 years in vitro. Cancer Res. 16:
162-166, 1956. PubMed: 13293658

25882: Westfall BB, et al. The arginase and rhodanese activities
of certain cell strains after long cultivation in vitro. J. Biophys.
Biochem. Cytol. 4: 567-570, 1958, PubMed: 13587550

29223: Papkoff J. Regulation of complexed and free catenin
pools by distinct mechanisms. J. Biol. Chem. 272: 4536-4543,
1997. PubMed: 9020180

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

Plasmid Notes Supplier
pAS2-1 bait protein for Y2H Clontech #K1604-B
pBlucscript SK(-)[ cloning with blue/white screening, 77, T3 Agilent
pBridge yeast, two MCS's Clontech #630404

pcDNA3.1(+)

mammalian expression, T7

Invitrogen #V790-20

pcDNA3J.1/myc-HisA

mammalian expression, 77, Myc/His tags

Invitrogen #V800-20

pcDNA3. 1/myc-HisB

mammalian expression, T7, Myc/His tags

Invitrogen #V800-20

pcDNA3.1/myc-HisC

mammalian expression,T7, Myc/His tags

Invitrogen #V800-20

pCMV-SPORT6

generation of cDNA libraries

Invitrogen #12209-011

pCMX constituative mammalian expression unknown
pCRII-TOPO cloning, Sp6, T7 Invitrogen K4650-01
pCR-XL-TOPO cloning of long PCR products Invitrogen K4750-10
pECFP-C1| fusion protein at C-terminus of CFP @475nm Clontech #6076-1
pDsRed1-N1| fusion protein at N-terminus of RFP @582nm Clontech 6921-1
pEGFP-CI | fusion protein at C-terminus of GFP @507nm Clontech #6084-1
pEGFP-N1| fusion protein at N-terminus of GFP @507nm Clontech #6085-1
pEYFP-C1| fusion protein at C-terminus of YFP @527nm Clontech #6005-1
pEYFP-N1| fusion protein at N-terminus of YFP @527nm Clontech #6006-1
pGAD-424 yeast shuttle vector Clontech #K1605-1
pGAD-T7 yeast shuttle vector + HA tag, T7 Clontech #K1612-1
pGAD-T7-Rec ¢DNA library construction for Y2H Clontech #630490
pGBKT7-53 positive control for Y2H Clontec #630445
pGBKT7-DNA-BD GAL4 DNA-BD+Myc+Fusion protein Clontech #630443
pGBKT7-LAM negative control for bkgd iny2H Clontech #630445
pGEM-4Z] cloning with blue/white screening, T7, SP6 Promega # P2161
pGEM-7Z1(+) cloning, T7, Spb Promega #P2251
pGEM-7Z1(-) cloning, T7, Spé Promega #P2371
pGEM-T Easy cloning with blue/white screening, T7, 5P6 Promega #E1360
pGEX-2T 6ST-fusion/thrombin cleavage GE Healthcare 28-9546-53
pGEX-4T2 GST-fusion/thrombin cleavage GE Healthcare 28-9545-50
pGEXS5X.-3 65T-fusion/factor Xa cleavage GE Healthcare 28-9545-55
pGL3-Control luciferase reporter vector Promega E£1741
pIRES-EGFP fusion+IRES +YFP Clontech #6064-1
pMIR GLO| Dual-Luciferase miRNA Target Expression Promega #E1330
pOTB7 clening, CAMR, T7, sP6 unknown
pRFP-N1]| fusion protein at N-terminus of RFP @582nm Clontech (discontinued)
pRFP-N2| fusion protein at N-terminus of RFP @582nm Clontech (discontinued)
pREP-N3| fusion protein at N-terminus of RFP @582nm Clontech (discontinued)
pRK172 cloning, T7 Dr DP Hanger
pRSVi cloning Dr R, Liem
pSuper endogenous production of siRNA Oligoengine VEC-PBS-0001/0002

Page 1
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Plasmid Notes Supplier
pT7T3D cloning, T3, 77 Image
pTET-Off Advanced to develop stableTet-Off cell lines Clontech #631126
pTRE-Tight response plasmid expressing gene Clontech #631126
pTRE Tight Lug expresses luciferase Clontech #631126
pTRIampl9 T3, T7 and Spb promotors Ambion 7424

Page 2




MATCHMAKER GAL4 Two-Hybrid Vectors Handbook CLONTECH Laboratories, Inc.

lli. GAL4 DNA-Binding Domain (DNA-BD) Cloning Vectors continued

Xba | (981

MCS
15369-6014)
Pst|
Sall
BamH |
Smal
Xmal
EcoR |
Skl
Ncol
Ndel

Hind il
{6224)

Xba | (1968}

Hing 1 2397)

Nae | (2989

Hind 11l 3284)

{5477}
Sac (320

MATCHMAKER 5' BO Insert
Screening Amplimer & GAL4
689% ONA-BD Sequencing Primer

— > GAL4 DNA-BD .
TCA TCG GAA GAG AGT AGT AAC AAA GGT CAA AGA CAG TTG ACT GTA TCG CCG GTA TTG CAA TAC
5957

a.3
147

pAS52-1specilic sequence

CCA GCT TTG ACT CAT ATG GCC ATG GAG GCC GAA TTC CCG GGG ATC CGT CGA CCT GCA GCC AAG
Nde|  Neol \  EcoRl Smal/ BamH1 Sall  Pstl
SH Xmal

6020

(.?MTI' CCG GGC GAATTT CTT ATG ATT TAT GAT TTT TAT TAT TAA ATAAGTTATAAAAAAAATAAGTG

sTop STOP STOP
(0RF2) {ORF 3) {ORF 1)

5088

'i'ATACAAATI'I'I'AAAGTGACTCTTAG GTTTTAAAACG

MATCHMAKER 3" BD insert
Screening Amplimer

Figure 9. pAS2-1 map and MCS. Unique sites are in bold. pAS2-1 is a cloning vector used to generate
fusions of a bait protein with the GAL4 DNA-BD (a.a. 1-147). pAS2-1 is derived from pAS2 (Figure 8)
and hence from pAS1,,., (Harper et al., 1983} and carries the CYH52 gene for cycloheximide sensitivity.
The hybrid protein is expressed at high levels in yeast host cells from the full-length ADH 7 promoter
{P.1)- The hybrid protein is targeted to the yeast nucleus by nuclear localization sequences (Silver et
al., 1984). The Xbal site at bp 4763 (T) is methylation sensitive. pAS2-1 contains the TRP1 gene for
selection in Trp~ auxotrophic yeast strains. Plasmid modification was performed at CLONTECH.
GenBank Accession: #J30497.

Compared with pAS2, pAS2-1 contains a neutral, short peptide instead of an HA epitope tag. Removing
the HA epitope tag and converting a.a2.149 from Glu to Val completely eliminates the autonomous
activation activity of pAS2 (assayed in Y187 using the lacZreporter; Holtz & Zhu, 1995). pAS2-1 has a
different MCS than pAS2; however, the cloning sites that they have in common are in the same reading
frame. Furthermore, the EcoR |, Xmal/Smal, BamH |, Sal |, and Pst | sites in the pAS2-1 MCS are in
the same reading frames as those in pGBT9. Thus, inserts from pAS2 or pGBT9 can be excised and
moved to pAS2-1 without changing the reading frame. The EcoR | site in the pAS2-1 MCS is unique
because the EcoR | site in the CYH®2 gene in pAS2 was eliminated by site-directed mutagenesis.

Protocol # PT3062-1 Technical Service TEL: 415-424-8222 or 800-662-CLON page
Version # PRGX890 FAX: 415-424-1064 or 800-424-1350 13



pBluescript SK(-) Vector Map

Ompicillinl / lacZ'

Kpn |

pBluescript SK- e
3.0 kb
\ P lac
pUC ori!

pBluescript SK (-) Multiple Cloning Site Region
(sequence shown 601-826)

Apa | Rinclll
| 17 Promoter . Kon | Elﬁgcﬁmg ' dhet  Sal]
TTGTAAAACGACGGCCAGT‘E}AATTGTAATACGACTCACTATAGGGCLGAATTGGGTACCGGGCCCCCCCTCGAGGTCGACGGT. i i
M13 -20 primer binding site T7 primer binding site L KS primer binding site...
Bsp106 | Not |
(I:|g | Hind Il [iCQR v IIEcoRI Pst | Small ?omH | ?pe I )Iﬁba | | Eog BstX | Sacll Sac |

| I I | |
.+ . ATCGATAAGCTTGATATCGAATTCCTGCAGCCCGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGCGGTGGAGCTCCA. . |

...KS primer binding site -

SK primer binding site

< T3 Promoter -gal u-fragment
. GCTTTTGTTE}CCTTTAGTGAGGGTTAATTI'TCGAGCTTGGCGTAATPATGGTCATAGCTGTTTCC
13 primer binding site “M13 Reverse primer binding site
Feature Nucleotide Position
f1 () origin of ss-DNA replication 24-330
B-galactosidase a-fragment coding sequence (locZ’) 463-816
T7 promoler transcription initiation site 643
multiple cloning site 653-760
T3 promofer transcription initiation site 774
lac promoter 817-938
pUC origin of replication 1158-1825
ampicillin resistance (bla) ORF 1976-2833

FiGure 2 Circular mop and polylinker sequence of the pBluescript SK(-) phagemid. The complete sequence and list of
restriction sites are available from www.stratagene.com or from the GenBank® database (#X52324).
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Clontech

United States/Canada
800.662.2566

Asia Pacific
+1.650.919.7300

Europe
+33.(0)1.3904.6880

Japan
+81.0)77543.6116

Clontech Labarateries, Inc.
ATakara Bio Company
1290 Terra Bella Ave.
Mountain View, CA 34043
Technical Support (US)
E-mail: tech@ctontech.com
www.clontech.com

PT3212-6
Cat. No. 630404

pBridge™ Vector Information

GenBank Accession No.: Submission in progress.

Himd Iy 7 MCS 1

EcoR |
Smal
BamH |
Sall
Pst|

Hind Il
1319

MCS |: MATCHMAKER 5' DNA-BD Insert
b Screening Amplimer &
GAL4 DNA-BD Sequencing Primer
821

— > GALY DNA-BD
TCA TCG GAA GAG AGT AGT AAC AAA GGT CAA AGA CAG TTG ACT GTA TCG CCG
a8

GAA TTC CCG GGG ATC CGT CGA CCT GCA GCC AAG CTAATT €CG GGC GAA TTT
EcoRt Smal BamMl Sall  Pstl Stop

929

CTT ATG ATT TAT GATTTT TAT TAT TAA ATA AGT TAT AAA AAA AAT AAG TGT ATA
983 ! H[FJS) {0RF1)

CAA ATT TTA AAG‘TGA CTC TTA GGT TTT AAAACG

MATCHMAKER 3" DNA-BD Insert
Screening Amplimer

2682

MCS Ii:  AAG AAG AGA AAG GTG GCG GCC GCA TTA GGC C6A AGA TCT TC6 GGC TGA
Not Bylll STOP

Restriction map and multiple clening sites of pBridge Vector. Unigue restriction sites are in bold.

Description:

pBridge™ expresses two proteins: a DNA-binding domain fusion, and an additional protein
{1-3). pBridge thus allows establishment of three-hybrid systems when used in combination
with an activation domain fusion vector and yeast strains from any of Clontech's GAL4-based
two-hybrid systems, including Matchmaker™ Gold. This vector generates a hybrid protein
that contains the sequences for the GAL4 DNA-binding domain {DNA-BD; a.a. 1-147) and
the sequence cloned into MCS I. The fusion protein is expressed in yeast host cells from the
constitutive ADH1 promoter; transcription is terminated at the ADH? transcription termination
signal. The hybrid protein is targeted to the yeast nucleus by nuclear localization sequences
{NLS) that are an intrinsic part of the GAL4 DNA-BD {3). An additional gene of interest can
be cloned into MCS Il which is located downstream of an HA epitope and a second NLS. The
resulting fusion protein is conditionally expressed from the METZ25 promoter in response to
methionine tevels in the medium; i.e., it is repressed in the presence of 1 mM methionine and
expressed in the absence of methionine (1).

(PR912673)



pBridge Vector Information

pBridge is a shuttle vecior that replicates autonomously in both E. cofi and S. cerevisias. It carries the bla
gene (for ampicillin resistance in £. coli) and the TRPT nutritional marker that allow yeast auxotrophs carrying
pBridge to grow on limiting synthetic medium lacking tryptophan. Note: Yeast strain Y187 is a methionine
auxotroph; therefore, haploid Y187 harboring pBridge cannot be grown on medium lacking methionine.

Use:

The pBridge Vector now makes it possible to investigate ternary protein complex formation (1, 2. pBridge
contains two distinct multlple Cfonlng sites to allow expression of the DNA-BD fusion as well as a third
protein. When pBridge is used in conjunction with the AD fusion vector and yeast strains from any one of
Clontech’s GAL4-based two-hybrid systems, a ‘three-hybrid’ system can be established hat is dependent on
the expression of a third protein.

The yeast two-hybrid system has proven to be a powerful molecular approach for detecting protein-protein
(binary)interactions and has contributed significantly to the dissection of many molecular pathways. However,
the two-hybrid system is designed to detect the interaction between just two proteins, which are expressed
as the AD and BD fusions.

The figure below demonstrates the more complex protein interactions that can be investigated with the
three-hybrid system, Thethird protein in this system can participate in theinteraction in several ways: as a “bridge”
interacting withtwo proteins that do not directly interactwith each other; to stabilize aweakinteraction betweentwo
proteins; or asaninhibitor or modifier (e.g., kinase; 3) of one or both of the proteins. Alternatively, acompetitorofa
two-hybrid interaction can be expressed from this promoter to confirm the specificity of the two-hybrid
interaction (1). The conditional expression of the third protein allows investigation of its role in the interaction
between the AD and BD fusion proteins. Like the two-hybrid system, the three-hybrid system can be used to
screen libraries to clone new interacting partners, either for the third protein or the binding domain fusion.

Expression of the third protein is controlled by a conditional methionine promoter (P, such that it is
expressed in the absence of methionine. This allows expression to be switched on or off by a simple replica
plating step. The effect of the third protein is indicated by expression of a reporter or nutritional marker.

To facilitate experiments with pBridge, we offer three drop-out media supplements that lack methionine:
~His/-Leu/~Met/~Trp {Cat No. 630429); -Leu-Met/-Trp (Cat. No. 630430); and -Met/~Trp (Cat. No. 630431).

fusion

Expression of third protein

“Bridge”
protein / M \jhlbnor/blocker

luswn lusmn lusmn

The three-hybrid system. pBridge expresses hoth the DNA-BD fusion and the third protein. The activation domain fuston is expressed
from a separate twe-hybrid system vector. The conditionally expressed third protein can play a structural {left), modifying (center), or
inhibitory (right) role in the interaction that restores reporier gene expression.

Clontech Laboratories, Inc. www.clontech.com Protocol No. PT3212-5
Version No. PR912673



pBridge Vector Information

Location of features:
* Promoter
Fragment containing the 5. cerevisiae ADH1 promoter: 10-406
* GAL4 DNA-hinding domain polypeptide
Start codon: 434-436; stop codon: 953-95b
GAL4 codons 1-147: 434-874
* MCS I: 878-9056
s Transcription termination signal
Fragment carrying the S. cerevisiae ADH1 terminator: 921-1112
* TRP1 coding sequence
Start codon: 1835-1833; stop codon: 1163-1161
S. cerevisige MET25 promoter: 2117-2609
HA epitope and nuclear localization sequence: 2610-2699
MCS II: 2700-2723
S. cerevisiae PGK terminator: 2733-3120
Col E1 origin of replication: 3324-3967
Ampicillin resistance gene (-lactamase): 56045-3968
Promoter: 5045-5017
Coding sequence: 4975-4115
* Fragment containing the 2 p origin of replication: 5362-6526

Primer locations:

¢ Matchmaker DNA-BD 5' Insert Screening Amplimer {Cat. No. 5417-1) or GAL4 BD
Sequencing Primer {Cat. No. 6474-1): 827843

* Matchmaker DNA-BD 3' Insert Screaning Amplimer {Cat. No. 5417-1): 1015-994

Propagation in E. coli:

¢ Suitable host strains: DHba and other general purpose strains,

* Selectable marker: plasmid confers resistance to ampicillin (50 pg/ml) to E. coli hosts.
¢ E. colireplication origin: Col E1

¢ Copy number: 15-20

Propagation in S. cerevisiae:

¢ Suitable host strains; Y187{a)*,Y190({a), HF7c(a), CG1945{a), PJ69-2A{a)}, PJ69-4Ala)*,
SFY526(a), and AH109(a).

e Selectable marker: TRP1

* S, cerevisiae replication origin: 2

« Copy number: multiple copy

References:

1.Tirode, F, et al. (1997) [ Biol. Chem, 272:22295-22998.

2. Brachmann, R. & Boeke, J. {1997) Curr. Opin. Biotechnol, 8:561-568.
3. Osborne, M., et al. (1995) Biotechnology 13:1474-1478.

*These strains are methionine auxotrophs; protein cannot be expressed from MCS Il of pBridge in these strains. How-
ever, these strains may be used when mating to a methionine autotroph.

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

Notice to Purchaser

Clontech products are 1o be usad for research purposes only. They may not be used for any other purpose, including, but not limited to,
use in drugs, in vitro diagnostic purposes, therapeutics, or in humans. Clontech products may not be transferred 1o third parties, resold,
modified for resale, or used to manufacture commercial products or to provide & service to third parties without written approval of
Clontech Labaratories, Inc.

Clontech, the Clontech logo and all other trademarks are the property of Clontech Laboratories, Inc., unless noted otherwise.
Clontech is aTakara Bio Company. ©2008 Clontech Laberatories, Inc.

Protocol No. PT3212-5 www.clontech.com Clontech Laboratories, Inc.
Version No. PRO12673 3



Appendix

pcDNA3.1 Vectors .‘IJ'\L)'\\'(C)("XC"J‘\ 1420018 (Ad)
LS & i s i :
VO~ R0 (J\C.u.:\

Map of The figure below summarizes the features of the pcDNA3.1(+) and pcDNA3.1(-) vectors.
pcDNA3.1(+) and The complete sequences for pcDNA3.1(+) and pecDNA3.1(-) are available for down-
pcDNA3.1(-) loading from our World Wide Web site (www.invitrogen.con) or from Technical

Service (see page 13). Details of the multiple cloning sites are shown on page 3 for
pcDNA3.1(+) and page 4 for pcDNA3.1(-).

pcDNA3.1 (+/-)
5428/5427 bp

Comments for pcDNA3.1 (+)
5428 nucleotides

CMV promoter: hases 232-819
T7 promoter/priming site: bases 863-882
Multiple cloning site: bases 895-1010
pcDNAZS3.1/BGH reverse priming site: bases 1022-1039
BGH polyadenylation sequence: bases 1028-1252
f1 origin: bases 1298-1726
SV40 early promoter and origin: bases 1731-2074
Neomycin resistance gene (ORF): bases 2136-2930
SV40 early polyadenylation signal: bases 3104-3234
pUC origin: bases 3617-4287 (complementary strand)
Ampicillin resistance gene (bla). bases 4432-5428 (complementary strand)
ORF: bases 4432-5292 (complementary strand)
Ribosome binding site: bases 5300-5304 (complementary strand)
bla promoter (P3): bases 5327-5333 (complementary strand)

continued on next page
cac lng
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Cloning into pcDNA3.1, continued

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

Site of indicate the cleavage site. The Xba I site contains an internal stop codon (TCTAGA)Y. 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). Fora 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 CCAAAATCAA CGGGACTTTC CARARARTGTCG

CAAT TATA

L
749 TAACAACTCC GCCCCATTGA CGCAAATGGG CGGTAGGCGT GTACGGTGGG AGGTCTATAT
3 end of ACMV

putative transcriptional start

809 AAGCAGAGCT CTCTGGCTAA CTAGAGAACC CACTGCTTAC TGGCTTATCG AAATTAATAC

T7 promoter/primer binding site Nhel Pmel A1 Hind 11 Asp7181 Kpn 1
1 [ | 1 i | |
869 GACTCACTAT AGGGAGACCC AAGCTGGCTA GCGTTTAAARC TTAAGCTTGG TACCGAGCTC

BGTH] BsrX I* EcoR1 EcoRV Bv.’lx I* No(l Xklol
929 GQ_E,TCCACTA GTCCAGTGTG GTC:%TTCT GCACATATCC AGCACAGTGG CGGCCGC’TCG

Xbal Apal Pmel pcDNA3 1/BGH reverse priming s)te
e | |
2989 AGTCTAGAGG GCCCGTTTAA ACCCGCTGAT CAGCCTCGAC TGTGCCTTCT ACTTGCCAGC

1049 CATCTGTTGT TTGCCCCTCC CCCGTGCCTT CUTTGACCCT GGAAGGTGCC ACTCCCACTG

BGH poly (A) site
—
1109 TCCTTTCCTA ATAAAATGAG GAAATTGCAT

"Please note that there are two BssX I sites in the polylinker.

continued on next puge



myoeptope [E] ontis[ren]

Pme |

pcDNA™3.1/

myc-His

Comments for pcDNA™3.1/myc-His A

5493 nucleotides * There is a unique BstE |l site, but no
Xba |or Apa | sites in version C.

CMV promoter: bases 209-863

T7 promoter/priming site: bases 863-882

Multiple cloning site: bases 902-999

myc epitope: bases 997-1026

Polyhistidine tag: bases 1042-1059

BGH reverse priming site: bases 1082-1099

BGH polyadenylation signal: bases 1081-1295

f1 origin of replication: bases 1358-1771

SV40 promoter and origin: bases 1836-2160

Neomycin resistance gene: bases 2196-2990

SV40 polyadenylation signal: bases 3166-3296

pUC origin: bases 3679-4352

Ampicillin resistance gene: bases 4497-5357 (complementary strand)

** There is a unique Sac |l site
between the Apa | site
and the Sfu | site in version B only.

& Invitrogen-

 y0-30



&

¢ Invitrogen

life technologies

pcDNA™3.1/myc-His A MCS

T7Y promoter/priming site Hind Ili Kpn | BamH i
1 1 | |

|
861 ATTAATACGA CTCACTATAG GGAGACCCAA GCTGGCTAGT TAA GCT TGG TAC CGA GCT CGG
Ala Trp Tyr Arg Ala Arg

letX | Ecc|>R | EcoR V BstX | Not |

I | |
922 ATC CAC TAG TCC AGT GTG GTG GAA TTC TGC AGA TAT CCA GCA CAG TGG CGG CCG
Ile His *** Ser Ser Val val Glu Phe Cys Arg Tyr Pro Ala Gln Trp Arg Pro

Xhlo I Xbla t Ap'a | Sflu | myc epilope

I }
976 CTC GAG |TCT AGA GGG CCC] TTC GAA CAA AAA CTC ATC TCA GAA GAG GAT CTG AAT
Leu Glu Ser Arg CGly Pro Phe Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Asn

Ag{e | Polyhistidine tag p,-,!?e t

f : -
1030 ATG CAT ACC GGT CAT CAT CAC CAT CAC CAT TGA GTTTAAACCC GCTGATCAGC
Met His Thr Glu His His His Hl1s His His ***

BGH Reverse priming site
1
1083 CTCGACTGTG CCTTCTAG
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Pme |

pcDNA™3.1/

myc-His
A B, C
5.5 kb

Comments for pcDNA™3.1/myc-His A

5493 nucleotides * There is a unique BstE |l site, but no
Xba lor Apa | sites in version C.

CMV promoter: bases 209-863

T7 promoter/priming site: bases 863-882

Multiple cloning site: bases 902-999

myc epitope: bases 997-1026

Polyhistidine tag: bases 1042-1059

BGH reverse priming site: bases 1082-1099

BGH polyadenylation signal: bases 1081-1295

1 origin of replication: bases 1358-1771

SV40 promoter and origin: bases 1836-2160

Neomycin resistance gene: bases 2196-2990

SV40 polyadenylation signal: bases 3166-3296

pUC origin: bases 3679-4352

Ampicillin resistance gene: bases 4497-5357 (complementary strand)

** There is a unique Sac |l site
between the Apa | site
and the Sfu | site in version B only.

& invitrogen’
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<) Invitrogen-

life technologies

pcDNA™3.1/myc-His B MCS

T7 promoterfpriming sHe Hind 11l Kpn | BamH |
| ! i

f ) i
B61 ATTAATACGA CTCACTATAG GGAGACCCAA GCTGGCTAGT TAAG CTT GGT ACC GAG CTC GGA
Lewn Gly Thr Glu Leu Gly

Bstx | EcoR1 EcolR vV Bsf)( | Nc})!!

| 1
923 TCC ACT AGT CCA GTG TGG TGG AAT TCT GCA GAT ATC CAG CAC AGT GGC GGC CGC
Ser Thr Ser Pro Val Trp Trp Asn Ser Ala Asp lle Gln His Ser Gly Gly Arg

Xhla | Xba | A;Ta | Sa[c i} Slfu[ myc epitope
T

|
977 TCG AGE CTA GAG GGC CCG CGG] TTC GAA CAAR AAA CTC ATC TCA GAA GAG GAT
Ser Ser Leu Glu Gly Pro Arg Phe Glu Gln Lys Leu Ile Ser Glu Glu Asp

Ag;e | Polyhistidine tag p,,‘-,e |

1 T H
1028 CTG BAT ATG CAT ACC GGT CAT CAT CAC CAT CAC CAT TGA GTTT ARACCCGCTG
Leu Asn Met His Thr Gly His His His His His His ***

BGH Reverse priming site

I 1
1081 ATCAGCCTCG ACTGTGCCTT CTAGTTGCCA
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Pme |

pcDNA™3.1/

myc-His
A, B, C
5.5 kb

Comments for pcDNA™3.1/myc-His A

5493 nucleotides * There is a unique BstE || site, but no
Xba | or Apa | sites in version C.

CMV promoter: bases 209-863

T7 promoter/priming site: bases 863-882

Multiple cloning site: bases 902-999

myc epitope: bases 997-1026

Polyhistidine tag: bases 1042-1059

BGH reverse priming site: bases 1082-1099

BGH polyadenylation signal: bases 1081-1295

f1 origin of replication: bases 1358-1771

SV40 promoter and origin: bases 1836-2160

Neomycin resistance gene: bases 2196-2990

SV40 polyadenylation signal: bases 3166-3296

pUC origin; bases 3679-4352

Ampicillin resistance gene: bases 4497-5357 (complementary strand)

** There is a unique Sac |l site
between the Apa | site
and the Sfu | site in version B only.

@ invitrogen’
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¢ Invitrogen

life technologies

pcDNA™3.1/myc-His C MCS

T7 promoter/priming site Hind 1 Kpn |
t |

\ 1
861 ATTAATACGA CTCACTATAG GGAGACCCAA GCTGGCTAGT TA AGC TTG GTE CCG AGC
Ser Leu Val Pro Ser

Banlw'H [ BSIIX | EC?R | EcolR \Y BsIfX |

918 TCG GAT CCA CTA GTC CAG TGT GGT GGA ATT CTG CAG ATA TCC AGC ACA GTG
Ser Asp Pro Leu Val Gln Cys Gly Gly Ile Leu Gln Ile Ser Ser Thr Val

Nc‘}H Xhlo | BSEE ] s]fu | myc epitope

f
969 GCG GCC GCT CGA (§GT CAC CCA] TTC GAA CAA AAA CTC ATC TCA GRA GAG GAT
Ala Ala Ala Arg Gly His Pro Phe Glu Gln Lys Leu Ile Ser Glu Glu Asp

Ag"e | Paolyhistidine tag pn;e |

g T !
1020 CTG AAT ATG CAT ACC GGT CAT CAT CAC CAT CAC CAT TGA GTTTAAACCC
Leu Asn Met His Thr Gly His His His His His His ***

BGH Reverse priming site
T 1
1069 GCTGATCAGC CTCGACTGTG CCTTCTAGTT GC




NgoA IV 4265  Cla 1122 Hpal 257

Dra lll 4159 Mun | 268
Mam 1356

Bcel 1 361

PfIM | 3846 Nhe | 637

f1 intergenic

region SV40 multiple
polyadenylation signal Miu1736 c[?ning
incA T7 promoter Kpnsltflz%?z e

att B2 P Sst 11918
alt B1 o

SP6 promoter

PCMVeSPORT 6
Ap' 4396 bp

Xmn | 3460

Beg | 3381
Sca | 3343

CMV promoter Neo | 1227

SnaB | 1249
Bsa |l 2932
Eam1105 | 2860 Nsi | 15634
Sap | 1807
BspLU11 1 1930
AlwN 1 2341
PCMV+SPORT 6 multiple cloning site and primer binding reglons: 641-917  (The sequence listed here i the (-} strand.)
700
L]
M13/pUC Forward 23-Base Sequencing Primer T7 Promater Primer
5 -CC CAGTCACGAC GTTGTARRAC G3 — 5 -TAATACGACT CACTATAGGG-3 —
5 -GCAGTTTICE CAGTCACGAC GTTGTAMAAC GACGGCCAGT GCCTAGCTTA TAATACGACT CACTATAGGG ACCACTTTGT ACAAGAAAGC TGGETACGCG TAAGCTTGGG CCCCTCGAGE GATACTCIAG AGCGGCCGLLC
[ L1 B B R | 1 "8l Hed 1T Apal Xm_'l Xtu_ll _~m|
800
Hinl* ° Pkl |----SPG prometer -+~~~
<ONA Inseit | CGGACGCG TGGGTCGACG ATATCCCGGE AATTCCGBAC CGETACCAGE CTGCTTTTTT GTACAMACTT GTTCTATAGT GTCACCTAAA TAGECCTAAT GGTCATAGCT GTTTCCTGTG TGAAATIGTT ATCCGLT-3
SR Sl FeR ] Rerll Kpel « 3 -GATATCA CAGTGGATTT A-5 3 -GGACAC ACTTTAACAA TAGGCGA-5
=] SPB Promoler Primer M13/pUC Reverse 23-Base Sequencing Primer

[ et 111 B

* This M | restriction site is comained within the Saf| adapler introduced into the vector upon figation of the cDRA inser

Figure 5. Map and Multiple Cloning Site of Plasmid pCMV+SPORT 6.
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pCMX - LabLife Vector Database (Plasmids, Expression Vectors, etc) hitp://www lablife.org/p?print=1&a=vdb_view&id=g2.fE2 liwvXv...

f& Ia b § ; %?( i LabGiving: $100K in 2010 Funding
i R i% Apply Now

Community

iy Vector Database > pCMX

for Treg Research

~Edge Antibodies

f ,} el d d g@ 16} Vector Database

Vector Database is a list of plasmid backbones from publications and several companies, including cloning,
mammaiian expression, bacterial expression, and lentiviral and retroviral plasmids. The database is compiled
by Addgene, and hosted on LabLife. LabLife does not sell or distribute any of the plasmids listed in this
catalog.

Plasmid Name pCMX
Plasmid Type Mammalian
Viral/Non-viral non-viral
Constitutive/inducible constitutive
Promoter CMV
Plasmid Size 4500
Bacterial Resistance Ampicillin

Notes Please see K. Umesono et al., (1991) Cell 65: 1255-1266. The map shown is
from Inder Verma's lab. The wild-type version of pCMX plasmid does not contain
IkB.
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traction and a negative 36° twist around the double helix.
How these changes promote or preclude binding and how
the geometry of the bound receptor influences activity is
unclear.

While the 3-4-5 rule provides an explanation for hor-
monal response of the VDR, TR, and RAR, it also leads to
speculation that the remaining spacing options will serve
as open slots for other members of the nuclear receptor
family. The molecular underpinnings of this model are not
yet known and will require a greater analysis of the interac-
tion of the receptors with their cognate response elements
to understand better its ultimate potential and limitations.

Experimental Procedures

Plasmids

Receptor expression plasmids used in the cotransfection assay were
described previously (PRShTRp, Thompson and Evans, 1989; pASh-
RARGa, Giguére et al., 1987; pRShRARP and pRShRARY, Ishikawa et
al., 1990; pRShVDR, Schile et al., 1990). A basal reporter plasmid,
ASV-CAT, was constructed by replacing the TK promoter in TK-CAT
(Damm et al., 1989) with the Sphi-Hindlll fragment of the SV40 early
promoter. All of the recombinant CAT reporter plasmids used in this
study harbor a single copy of the indicated oligonucleotides at the
unique Hindlll site upstream of the SV40 promoter. Identity of the
inserted oligonucleotides was confirmed by sequencing. To improve
production of receptor proteins in COS cells, a new eukaryotic expres-
sion vector, pCMX, was prepared by modifying the plasmid CDM8
(Seed, 1987). The CDM8 was cut with Mlul and Stul in order to release
the DNA fragment encoding the CMV/T7 promoter, SV40 small tintron/
poly(A) signal, polyoma virus enhancer/origin, and SV40 enhancer/
origin. The resulting fragment was ligated to alarger fragment of Pvull-
digested pUC19. An internal deletion was introduced between unique
BamHI and Bcll sites present in the COM8 portion. The stutfer se-
quence flanked by Xbal sites was replaced with a synthetic polylinker
coding for 5Kpnl/Asp718-EcoRV-BamHI-Mscl-Nhel-3, followed by
a stretch of 5~ TAGGTAGCTAG-3', which can function as a universal
termination sig?lforﬁtemr_anslation The coding sequence of the
luciferase (de Wet et al., 1987) and human TRB, RARa, and VDR was
respectively placed in the polylinker region of the pCMX, generat-
ing pCMX-LUC, pCMX-hTRp, pCMX-hRARa, and pCMX-hVDR. The
translation start site of the RARa was modified to ACCACCATG by
aftaching the synthatic linker encoding a consensus translation start
signal (Hollenberg and Evans, 1988). This modification resulted in a
much better yield of the receptor translation as judged in the in vitro
reliculocyte lysate translation system.

Cotransfection Assay

A monkey kidney cell line, CV-1, was kept in DMEM supplemented
with 10% charcoal-resin double-split calf bovine serum. Transfections
were performed via the calcium-phosphate precipitation method as
described (Umesono and Evans, 1989) with 0.5 ug of a pRS receptor
expression plasmid, 1.0 pg of a reporter CAT plasmid, 5 pg of pRAS-
BGAL (Umesono and Evans, 1989) as an internal control, and 8.5 pg
of carrier plasmid pUC19. The cells were transfected for 8 hr, and
after the DNA precipitates were washed, they were incubaled for an
additional 36 hr with or without the ligand (T, 100 nM; RA, 1 pM;
1,25-(OH), vitamin D, 100 nM). Cell extracls were prepared for BGAL
and CAT assays as described (Umesono and Evans, 1989). Transfec-
tion of F9 teratocarcinoma cells was carried out with a similar method
except the cells were incubated for 12 hr in the presence of the DNA
precipitates and the RA was added at 1 uM for another 24 hr before
harvesting the cells. Two, 5, and 4 pg of the reporter, pRAS-BGAL, and
pUC19 were used, respectively.

DNA-Binding Assay

COS cells were cultured in DMEM with 109 calf bovine serum and
transfected by the calcium-phosphate method with 20 ug of the pCMX
receptor expression plasmid for 6 hr followed by a glycerol shock. After
incubating the transfected COS cells for another 48 hr, the cells were
harvested to prepare extracts for the DNA-binding assay as described

by Damm et al. {1989). The extracts were made in 20 mM HEPES (pH
7.4), 0.4 M KCI, 2 mM DTT, and 20% glycerol. A similar method was
employed lo prepare a whole-cell exiract from F9 stem cells. For the
binding, 5 (COS) or 10 (F9) ug of protein was incubated first in 20 mM
HEPES, 80 mM KCI, 1 mM DTT, 0.1% NP-40, 2.5 ug of poly(dl-dC),
and 10% glycerol on ice for 20 min. Cold competitor oligonuclectides,
when included, were added during this preincubation period. Then 40
imol of ¥P-labeled oligonucleotide (1-2 x 10° cpm, prepared through
filling-in reaction by Klenow polymerase in the presence of [a-*P]
dCTP) probe was added to the reaction followed by incubation at room
temperature for 30 min. The receptor-DNA complexes were resolved
by electrophoresis through a 5% polyacrylamide gel containing 5%
glycerol at 6 Vicm at room temperature. Under the condition employed,
inclusion of the ligand did not alter the DNA-binding pattern of the
receplor proteins.
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facZu ATG
M13 Reverse Primer l .. Sp&Promoter +

CAG GAA ACA GCT ATG ACC ATG ATT ACG CCA AGC ;ET TTE GGT GAC ACT ATRI@AA

GTC CTT TGT CGA TAC T s TAC TAA TGC GGT TCG ATA AAT CCA CTG TGA TAT QUr

Nsil H."nld in Kpni Sacll B?n#-l | S!TJEI

TAC TCA AGC TAT GCA TCA AGC TIG GTA CCG AGC TCG GAT CCA CTA GTA ARG GCC
ATG AGT TCG ATA CGT AGT TCG AAC CAT GGC TCG AGC CTA GGT GAT CAT TG GGG

let)(l EciJRI EcoR | EcoR V
| [
GCC AGT GTG CIG GAA TTC GCC CTIT WG GGC GAA TTC TGC AGA TAT
GG TCA CAC GAC CTT AAG CGG GAEY PCR PrOdUCt TTC CCG CI'T AAG ACG ['CT ATA
Bstx | Not | Xhol Nsil Xba | Apal

| | [ ] \ S
CCA TCA CAC TGG CGG CCG CTC GAG CAT GCA TCT AGA GGG CCC AAT TCG [CCC TAT
GG AGT GTG ACC GCC GGT GAG CTC GTA CGT AGA TCT CCC GGG TTA AGC |GGG ATA

T7 Promoter M13 {-20} Forward Primer
AGT GAG 'ICG TAT T b AMT TCA |[CTG GCC GTC GTT 'TTA dAA CGT CGT GAC TGG GAA RAC
\ T_(‘A CTC AGC A'I‘A__E\T TTA AGT |GAC Q_GG CAG Caa AAT GIT GCA GCA TG ACC CTT I'TG

Comments for pCREII-TOPO®
3973 nucleotides

LacZoogene: bases 1-589

M13 Reverse priming site: bases 205-221

Sp6 promoter. bases 239-256

Multiple Cloning Site: bases 269-383

T7 promoter: bases 406-425

M13 (-20) Forward priming site; hases 433-448
f1 origin: bases 590-1027

Kanamycin resistance ORF: bases 1361-2155
Ampicillin resistance ORF: bases 2173-3033
pUC origin: bases 3178-3851

®

¢) Invitrogen-
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Map of pCR®-XL-TOPO®

pCR2-XL-TOPO® The map below shows the features of pCR®-XL-TOPO® and the sequence
Map surrounding the TOPO TA Cloning® site. Restriction sites are labeled to indicate
the actual cleavage site. The arrow indicates the start of transcription for T7
polymerase. The complete sequence of the vector is available for downloading
from our Web site (www.invitrogen.com) or by contacting Technical Service
(page 19).
M13 Reverse priming site Miul

201 CACACAGGAA ACAGCTATGA CCATGATTAC GCCAAGCTAT TTAGGTGACG CGTTAGAATA
GTGTGTCCTT TGTCGATACT GGTACTAATG CGGTTCGATA AATCCACTGC GCAATCTTAT

Ech36 Il
Nsil  Hind Il Kpn | Sac| BamH | Spla |

| [ | |
261 CTCAAGCTAT GCATCAAGCT TGGTACCGAG CTCGGATCCA CTAGTAACGG CCGCCAGTGT
GAGTTCGATA CGTAGTTCGA ACCATGGCTC GAGCCTAGGT GATCATTGCC GGCGGTCACA

Ec?Rl EcTRI F.T!I EcloHV
321 GCTGGAATIC GCC CG GGC GAATTCT GCAGATA
CGACCTTAAG CGG GAFN XL PCR Product TTC CCG CTTAAGA CGTCTAT
Not | Xhol Nsil Xbal  Drall  Apal T7 promoter/priming site

1 S A B
357 TCCATCACAC TGGCGGCCGC TCGAGCATGC ATCTAGAGGG CCCAATTCGC CCTATAGTGA
AGGTAGTGTG ACCGCCGGCG AGCTCGTACG TAGATCTCCC GGGTTAAGCG GGATATCACT

M13 Forward (-20) priming site

417 GTCGTATIAC AATTCACTGG CCGTCGTTTT ACRACGTCGT GACTGGGAAA ACCCTGGCGT 470
CAGCATAATG TTAAGTGACC GGCAGCAAAA TGTTGCAGCA CTGACCCTTT TGGGACCGCA

R /

pCR®-XL-TOPO®
3.5 kb

Ui fweuen

Comments for pCR®-XL-TOPO®
3519 nucleotides

Lac promoter/operator region: bases 95-216
M13 Reverse priming site: bases 205-221

Lac Za ORF: bases 217-576

Multiple Cloning Site: bases 248-399

TOPO® Cloning site: bases 336-337

T7 promoter priming site: bases 406-425

M13 Forward (-20) priming site: bases 433-448
Fusion joint: bases 577-585

ccdB lethal gene ORF: bases 586-888
Kanamycin resistance ORF: bases 1237-2031
Zeocin resistance ORF: bases 2238-2612

UC origin: b 2680-3393 P 3 =7 .
I ,Lt\\'l\mc«§%r\ K4150-10
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pECFP-Ct Vector Information PT3259-5
Catalog #6076-1
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Restriction map and multiple ¢loning site (MCS) of pECFP-C1. Unique restriction sites are in bold. The Xba | and
Beil sites (*) are methylated in the DNA provided by BD Biosciences Clontech. If you wish 1o digest the vectors with these
enzymes, you will need to transform the vector into a dam™ host and make fresh DNA.

Description

pECFP-C1 encodes an enhanced cyan fluorescent variant of the Aequorea victoria green fluores-
cent protein gene (GFP). The ECFP gene contains six amino acid substitutions. The Tyr-66 to Trp
substitution gives ECFP fluorescence excitation {(major peak at 433 nm and a minor peak at453 nm)
and emission (major peak at 475 nm and a minor peak at 501 nmy) similar to other cyan emission
variants (1-3). The other five substitutions (Phe-64 to Leu; Ser-65 to Thr; Asn-146 to lle;, Met-153
to Thr; and Val-163 to Ala) enhance the brightness and solubility of the protein, primarily due to
improved protein-folding properties and efficiency of chromophore formation (2, 4, 5).

In addition to the chromophore mutations, ECFP contains >190 silent mutations that create an open
reading frame comptised almost entirely of preferred human codons (6). Furthermore, upstream
sequences flanking ECFP have been converted to a Kozak consensus translation initiation site (7).
These changes increase the translational efficiency of the ECFP mRNA and consequently the
expression of ECFP in mammalian and plant cells.

The MCS in pECFP-C1 is between the ECFP coding sequence and the stop codon. Genes cloned
into the MCS will be expressed as fusions to the C-terminus of ECFP if they are in the same reading
frame as ECFP and there are no intervening in-frame stop codons. ECFP with a C-terminal fusion
moiety retains the fluorescent properties of the native protein and thus can be used telocalize fusion
proteins in vivo.

The vector contains an SV40 origin for replication and a neomycin resistance (Neo') gene for
selection (using G418) in eukaryotic cells. A bacterial promater (P) upstream of Neo'expresses
kanamycin resistance in E. coli. The vector backbone also provides a pUC19 origin of replication for
propagation in E. coli and an f1 origin for single-stranded DNA production.

(PR29964; published 03 Cetober 2002)



pECFP-C1 Vector Information

The recombinant ECFP vector can be transfected into mammalian cells using any standard transfection method. If
required, stable transfectants can be selected using G418 (8). pECFP-C1 can also be used simply to express ECFP
in a cell line of interest (e.q., as a transtection marker).

Location of features
* Human cytomegalovirus (CMV) immediate early promoter: 1-589
Enhancer region: 59-465; TATA box: 554-560; transcription start point: 583
C—G mutation to remove Sac | site: 569
* Enhanced cyan fluorescent protein gene
Kozak consensus transiation initiation site: 606-616
Start codon (ATG): 613-615; stop codon: 1408-1410
Insertion of Val at position 2: 616-618
ECFP mutations (Phe-64 to Leu; Ser-65 to Thr; and Tyr-66 to Trp): 805-813; Asn-146 to lle; 1051-1053;
Met-153 to Thr: 1072-1074; Val-163 to Ala: 1102-1104
His-231 to Leu mutation (A—T): 1307
Last amino acid in ECFP coding region: 1327-1329
MCS: 1330-1417
SV40 early mRNA paolyadenylation signal
Polyadenylation signals: 1550-1555 & 15679-1584; mRNA 3' ends: 1588 & 1600
* f1 single-strand DNA origin: 1647-2102 {Packages the noncoding strand of ECFP.)
+ Bacterial promoter for expression of Kan' gene.
—35 region: 2164-2169; —-10 region; 2187-2192
Transcription start point: 2199
* 5V40 origin of replication: 2443-2578
* SV40 early promoter
Enhancer {72-bp tandem repeats): 2276-2347 & 2348-2419
21-bp repeats: 2423-2443, 2444-2464 § 2466-2486
Early promoter element: 2499-2505
Major transcription start points: 2495, 2533, 2539 & 2544
* Kanamycin/neomycin resistance gene
Neomycin phosphotransferase coding sequences:
Start codon (ATQG); 2627-2629; stop codon: 3419-3421
G--A mutation to remove Pst | site: 2809
C-—A (Arg to Ser) mutation to remove BssH i site: 3155
* Herpes simplex virus {(HSV) thymidine kinase (TK) polyadenylation signal
Polyadenylation signals: 3657-3662 & 3670-3675
* pUC plasmid replication origin: 4006-4649

Primer Locations:
+ EGFP-N Sequencing Primer (#6479-1): 679-658
* EGFP-C Seaquencing Primer (#6478-1): 12661287

Propagation in E. coli:

* Suitable host strains: DH50, HB101, and other general purpose strains. Single-stranded DNA production requires
a host containing an F plasmid such as JM109 or XL1-Blue.

+ Selectable marker: plasmid confers resistance to kanamycin (30 pg/ml) to E. coli hosts.

+ E. coli replication origin: pUC

+ Copy number. =500

* Plasmid incompatibility group: pMB1/ColE1

References: :

Heim, R., et al. (1994) Proc. Nalf. Acad. Sci. USA 91:12501-12504.

Heim, R. & Tsien, R. Y. (1996) Curr. Biol. 6:178-182.

Miyawaki, A., et af. (1997) Nature 388:882-887.

Cormack, B., et al. (1996} Gene 173:33-38.

Yang, T. T., et al. (1996) Nucleic Acids Res. 24:4592-4593,

Haas, J., et al. {1996) Curr. Bicl. 6:315-324,

Kozak, M. (1987} Nucleic Acids Res. 15:8125-8148.

Gorman, C. (1985) In DNA Cloning: A Practical Approach, Vol i, Ed. Glover, D. M. {IRL Press, Oxford, UK), pp. 143-190.
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pDsRed1-N1 Vector Information PT3405-5

GenBank Accession #: Submission in progress Catalog #6921-1
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P¥A pDsRed1-N1
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Sacll Smal
Restriction Map and Multiple Cfoning Site (MCS) of pDsRed1-N1 Vector. Unique restriction sites are in bold. The
Not | site foliows the DsRed1 stop codon.

Description

pDsRed1-N1 encodes a novel red fluorescent protein (RFP; 1) that has been optimized for high
expression in mammalian cells (excitation maximum = 558 nm; emission maximum = 583 nm). RFP
was isclated from an IndoPacific sea anemone-relative, Discosoma sp; DsRed1's coding sequence
contains 144 silent base pair changes, which correspond to human codon-usage preferences for
high expression in mammalian cells (2). Sequences upstream of DsRed1 have been converted to
a Kozak consensus translation initiation site (3) to increase translation efficiency in eukaryotic cells.
The MCS is between the immediate early promoter of CMV (Pou ) and the DsRed1 coding
sequence. Genes cloned into the MCS as described below are expressed as fusions to the
N-terminus of DsRed1. V40 polyadenylation signals downstream of the DsRed 1 gene direct proper
processing of the 3' end of the DsRed1 mRNA. The vector backbone contains an SV40 origin for
replication in mammalian cells expressing the SV40 T antigen. A neomycin-resistance cassette
{Neo") allows stably transfected eukaryotic cells to be selected using G418. This cassette consists
of the SV40 early promoter, the neomycin/kanamycin resistance gene of Tn5, and polyadenylation
signals from the Herpes simplex virus thymidine kinase (HSV TK) gene. A bacterial promoter
upstream of the cassette confers kanamycin resistance to E. cofi. The pDsRed1-N1 backbone also
has a pUC origin of replication for propagation in E. coli and an f1 origin for single-stranded DNA
production.

Use

Fusions to the N terminus of DsRed1 typically do not alter the fluorescence properties of native
DsRed1, allowing in vivo localization of the fusicn protein.The target gene should be cloned into
pDsRed1-N1in frame with the DsRed1 coding sequence, with no intervening in-frame stop codons.
The inserted gene should include an initiating ATG codon. Recombinant pDsRed1-N1 can be
transfected info mammalian cells using any standard transfection method. If required, stable
transfectants can be selected using G418 (4). Unmodified pDsRed1-N1 can also be used to express
DsRed1 in a cell line of interest (e.g., for use as a transfection marker).

(PRO7925; published 14 July 2000)



pDsRed1-N1 Vector Information

Location of features
» Human cytomegalovirus (CMV) immediate early promoter: 1-589
Enhancer region:59-465; TATA box: 554-560
Transcription start point: 583
C—G mutation to remove Sac| site: 569
+ MCS: 591-671
+ Discosoma sp. Red Fluorescent Protein (DsRed1) gene
Kozak consensus translation initiation site: 672-682
Stait codon (ATG): 679-681; Stop codon: 1357-1359
Insertion of Val at position 2; 682-684
+ 5V40 early mRNA polyadenylation signal
Polyadenylation sighals: 15611-1516 & 1540-1545; mRNA 3' ends: 1549 & 1561
» f1 single-strand DNA origin: 1608-2063 (Packages the noncoding strand of DsRed1.)
+ Bacterial promoter for expression of Kan' gene:
=35 region: 2125-2130; -10 region: 2148-2153
Transcription start point; 2160
» 5V40 origin of replication: 24042539
+ SV40 early promater
Enhancer (72-bp tandem repeats}: 2237-2308 & 2309-2380
21-bp repeats: 23842404, 24052425 & 2427-2447
Early promoter element: 2460-2466
Major transcription start points: 2456, 2494, 2500 & 2505
+ Kanamycin/neomycin resistance gene
Neomycin phosphotransferase coding sequences: start codon (ATG): 2588-2590; stop codon: 3380-3382
G—A mutation to remove Pst | site: 2770
C—A (Arg to Ser) mutation to remove BssH |l site; 3116
+ Herpes simplex virus (HSV) thymidine kinase (TK) polyadenylation signal
Polyadenylation signals: 3618-3623 & 3631-3636
» pUC plasmid replication arigin: 3967-4610

Propagation in E. coli

+ Suitable host strains: DH5a, HB101 and other general purpose strains. Single-stranded DNA production requires
a host containing an F plasmid such as JM109 or XLL1-Blue,

Selectable marker: plasmid confers resistance to kanamycin (30 pg/ml) to E. cofi hosts.

E. coli replication origin; pUC

Copy number: =500

Plasmid incompatibility group: pMB1/ColE1

References

1. Matz, M. V., ef al. (1999) Nature Biotech. 17:969-973.

2. Haas, J., et al. (1996} Curr. Biol. 6:315-324.

3. Kozak, M. (1987) Nucleic Acids Res. 15:8125-8148.

4. Gorman, C. (1985). In DNA Cloning: A Practical Approach, Vol. Il. Ed. D.M. Glover. (IRL Press, Oxford, U.K.) pp. 143-190.

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. This vector has not been

completely sequenced.

Notice to Purchaser

This product is intended to be used for research purposes only. it is not to be used for drug or diagnostic purposes noris it intended for human
use. CLONTECH products may not be resold, modified for resale, or used to manufaciure commaercial preducts without written approval of
CLONTECH.

This product is the subject of pending U.S. patents.

CLONTECH hereby grants to those having this product a worldwide, non-exclusive, royalty-free, limited license to use this product for non-
commercial life science research only. Any other use of this product will require a license from CLONTECH. Please contact the Product Manager
for Cell Biology at 650-424-8222 or 800-662-2566, ext. 7816.

© 2000, CLONTECH Laboratories, Inc.

CLONTECH Laberatories, Inc. www .clontech.com Protoco! # PT3405-5
2 Version # PR07925



pEGFP-C1 Vector Information PT3028-5
GenBank Accession #: U55763 Catalog #6084-1
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Restriction Map and Muitiple Cloning Site (MCS) of pEGFP-C1. All restriction sites shown are unique. The Xba | and
Bel 1 sites ("} are methylated in the DNA provided by BD Biosciences Clontech. If you wish to digest the vector with these
enzymes, you will need to transform the vecior into a dam host and make fresh DNA.

Description

pEGFP-C1 encodes a red-shifted variant of wild-type GFP (1-3) which has been optimized for
brighter flugrescence and higher expression in mammalian cells. (Excitation maximum = 488 nm;
emission maximum = 507 nm.) pEGFP-C1 encodes the GFPmutt variant (4) which contains the
double-amino-acid substitution of Phe-64 to Leu and Ser-65 to Thr. The coding sequence of the
EGFP gene contains more than 190 silent base changes which correspond to human codon-usage
preferences (5). Sequences flanking EGFP have been converted to a Kozak consensus translation
initiation site {6) to further increase the translation efficiency in eukaryotic cells. The MCS in pEGFP-
C1 is between the EGFP coding sequences and the SV40 poly A. Genes cloned into the MCS will
be expressed as fusions to the C-terminus of EGFP if they are in the same reading frame as EGFP
and there are no intervening stop codons. SV40 polyadenylation signals downstream of the EGFP
gene direct proper processing of the 3' end of the EGFP mRNA. The vector backbone also contains
an SV40 origin for replication in mammalian cells expressing the SV40 T-antigen. A neomycin
resistance cassette (Neo'}, consisting of the §V40 early promoter, the necmycin/kanamygin
resistance gene of Tns, and polyadenylation signals from the Herpes simplex virus thymidine kinase
{(HSV TK) gene, allows stably transfected eukaryotic cells to be selected using G418. A bacterial
promoter upstream of this cassette expresses kanamyein resistance in E. cofi The pEGFP-C1
backbone also provides a pUC origin of replication for propagationin E. cofiand an f1 origin for single-
stranded DNA production,

(PR29971; published 03 October 2002)



pEGFP-C] Vector Information

Use

Fusions to the C terminus of EGFP retain the fluorescent properties of the native protein alfowing the localization of
the fusion protein in vive. The target gene should be clonedinto pEGFP-C1 s¢ that itis in frame with the EGFP coding
sequences, with no intervening in-frame stop codons. The recombinant EGFP vector can be transfected into
mammalian cells using any standard transfection method. if required, stable transformants can be selected using
G418(7). pEGFP-C1 canalso be used simply to express EGFP in a cellline of interest (e.g., as atransfection marker).

Location of features
* Human cytomegalovirus (CMV) immediate early promoter: 1-589
Enhancer region: 59--465; TATA box: 554-560
Transcription start point: 583
C—G mutation to remove Sac | site: 569
* Enhanced green fluorescent protein gene
Kozak consensus translation initiation site: 606-616
Start codon (ATG): 613-615; Stop codon: 1408-1410
Insertion of Val at position 2: 616-618
GFPmut? chromophore mutations (Phe-64 to Leu; Ser-65 to Thr): 805-810
His-231 to Leu mutation (A—T): 1307
Last amino acid in wild-type GFP: 1327-1329
* MCS: 1330-1417
* SV40 early mRNA polyadenylation signal
Polyadenyiation signals: 1550-1555 & 1579-1584; mRNA 3' ends: 1588 & 1600
* 11 single-strand DNA origin: 1647-2102 {Packages the nonceding strand of EGFP.)
» Bacterial promoter for expression of Kan™ gene
—35 region: 2164-2169; —10 region: 2187-2192
Transcription start point: 2199
* SV40 origin of replication: 2443-2578
+ SV40 early promoter
Enhancer (72-bp tandem repeats): 2276-2347 & 2348-2419
21-bp repeats: 2423-2443, 2444-2464, & 2466-2486
Early promoter element: 24932505
Major transcriplion start points: 2495, 25633, 2539 & 2544
» Kanamycin/neomycin resistance gene
Neomycin phosphotransferase coding sequences:
Start codon (ATG); 2627-2629; stop codon: 3419-3421
G—A mutation to remove Pstl site: 2809
C—A (Arg to Ser) mutation to remove BssH |l site: 3155
* Herpes simplex virus (HSV) thymidine kinase (TK) pelyadenylation signal
Polyadenylation signals: 3657-3662 & 3670-3675
* pUC plasmid replication origin: 40064649

Primer Locations
* EGFP-N Sequencing Primer (#6479-1). 679658
* EGFP-C Sequencing Primer (#6478-1): 1266-1287

Propagation in E, coli

» Suitable host strains: DH5x, HB101, and other general purpose strains. Single-stranded DNA production requires
a host containing an F plasmid such as JM109 or XL1-Blue.

+ Selectable marker: plasmid confers resistance to kanamycin (30 ug/ml) to £, coli hosts.

* £ colireplication origin: puC

« Copy number: =500

¢ Plasmid incompatibility group: pMB1/ColE

References

Prasher, D. C., ef al. (1992) Gene 111:229-233.

Chalfie, M., et al. (1994) Science 263:802-805.

Inouye, S. & Tsuji, F. . (1994) FEBS Letters 341:277-280.

Cormack, B., ef al. (1996) Gene 173:33-38.

Haas, J., el al. (1996) Curr, Biol, 6:315-324,

Kozak, M. (1987) Nucleic Acids Res. 15:8125-8148,

Gorman, C. (1985} In DNA Cloning: A Practical Approach, Vol. If, Ed. Glover, D. M. (IRL Press, Oxford, UK) pp. 143-190.
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pPEGFP-N1 Vector Information PT3027-5
GenBank Accession #U55762 Catalog #6085-1
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Restriction Map and Multiple Cloning Site (MCS) of pEGFP-N1 Vector. All restriction sites shown are unique. The Noti
site follows the EGFP slop codon. The Xba l site (") is methylated in the DNA provided by BD Biosciences Clontech. If you
wish o digest the vector with this enzyme, you will need to transform the vector into a dam- and make fresh DNA.

Description

PEGFP-N1 encodes a red-shifted variant of wild-type GFF (1--3) which has been optimized for
brighter fluorescence and higher expression in mammalian cells. (Excitation maximum = 488 nm;
emission maximum = 507 nm.) pEGFP-N1 encodes the GFPmut1 variant (4) which confains the
double-aminc-acid substitution of Phe-64 to Leu and Ser-65 to Thr. The coding sequence of the
EGFP gene contains more than 190 silent base changes which correspond to human codon-usage
preferences (5). Sequences flanking EGFP have been converted to a Kozak consensus translation
initiation site (6) to further increase the translation efficiency in eukaryotic cells. The MCS in
pEGFP-N1 is between the immediate early promoter of CMV (P, ) and the EGFP coding
sequences. Genes cloned into the MCS will be expressed as fusions to the N-terminus of EGFP if
they are in the same reading frame as EGFP and there are no intervening stop codons. SV40
polyadenylation signals downstream of the EGFP gene direct proper processing of the 3' end of the
EGFP mRNA. The vactor backbone also contains an SV40 origin for replication in mammalian cetls
expressing the SY40 T antigen. A neomycin-resistance cassette (Neo?}, consisting of the SV40 early
promoter, the neomycin/kanamycin resistance gene of Tns, and polyadenylation signals from the
Herpes simplex virus thymidine kinase (HSV TK} gene, allows stably transfected eukaryotic cells to
be selected using G418. A bacterial promoter upstream of this cassette expresses kanamycin
resistance in E. coli. The pEGFP-N1 backbone also provides a pUC origin of replication for
propagation in E. coli and an {1 origin for single-stranded DNA production.

(PR29972; published 03 October 2002)



pEGFP-N1 Vector Information

Use

Fusions to the N terminus of EGFP retain the flucrescent properties of the native protein allowing the localization of
the fusion protein in vivo . The larget gene should be clenedinto pEGFP-N1 so that it is in frame with the EGFP coding
sequences, with naintervening in-frame stop codons. The inserted gene should include the initiating ATG codon. The
recombinant EGFP vector can be transfected into mammalian cells using any standard transfection method. If
required, stable transformants can be selected using G418 (7). pEGFP-N1 can also be used simply to express EGFP
in a cell line of interest (e.g., as a transfection marker).

l.ocation of features
* Human cytomegalovirus (CMV) immediate early promoter: 1-589
Enhancer region:59-465; TATA box; 554-560
Transcription start point: 583
C-»>G mutation to remove Sac | site: 569
* MCS: 5631-671
* Enhanced green fluorescent protein (EGFP) gene
Kozak consensus translation initiation site: 672-682
Start codon (ATG): 679-681; Stop codon: 1336-1398
Insertion of Val at position 2: 682-684
GFPmutt chromophore mutations (Phe-64 to Leu; Ser-65 to Thr): 871-876
His-231 to Leu mutation (A—T): 1373
» SV40 early mRNA polyadenylation signal
Polyadenylation signals: 1552-1557 & 1581-1586; mRNA 3' ends: 1590 & 1602
* 1 single-strand DNA origin: 1649-2104 (Packages the noncoding strand of EGFP.)
+ Bacterial promoterfor expression of Kan' gene:
-35 region: 2166-2171; —10 region: 2189-2194
Transcription start point; 2201
* SV40 origin of replication: 2445-2580
» SV4Q early promoter
Enhancer (72-bp tandem repeats): 2278-2349 & 23502421
21-bp repeats: 24252445, 2446-2466 & 2468-2488
Early promoter element; 2501-2507
Major transcription start points: 2497, 2535, 2541 & 2546
* Kanamygcin/neomycin resistance gene
Neomycin phosphotransferase coding sequences: start codon (ATG): 2629-2631; stop codon: 3421-3423
G—A mutation to remove Pst| site: 2811
C—A (Arg to Ser) mutation to remove BssH il site: 3157
* Herpes simplex virus (HSV) thymidine kinase (TK) pelyadenylation signal
Polyadenylation signals: 3659-3664 & 3672-3677
* pUC plasmid replication origin: 40084651

Primer Locations
* EGFP-N Sequencing Primer (#6479-1): 745-724
* EGFP-C Sequencing Primer (#6478-1): 1332-1353

Propagation in E. coli

» Suitable host strains: DHba, HB101 and other general purpose strains. Single-stranded DNA production requires
a host containing an F plasmid such as JM101 or XL.1-Blue.

Selectable marker: plasmid confers resistance to kanamycin {30 ug/ml) to E. colf hosts.

E. coli replication origin: pUC

Copy number: =500

Plasmid incompatibility group: pMB1/ColE1

References:

1. Prasher, D. C., etal {1992) Gene 111:229-233.

2, Chalfie, M., et al. (1994) Science 263:802--805.

3. Inouye, S. & Tsuji, F. |. (1894) FEBS Lefters 341:277-280.

4. Cormack, B., ef al. (1998) Gene 173:33-38.

5. Haas, J., et al. (1996) Curr. Biol. 6:315-324.

6. Kozak, M. (1987) Nucleic Acids Res. 15:8125-8148.

7. Gorman, C. (1985). In DNA cloning: A practical approach, vol. . Ed. D.M. Glover. (IRL Press, Oxford, U.K.) pp. 143-190.
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Version # PR29972



c
2
-t
S
=
L
L
£
t 5
8
3
-

O

Ciontech

United States/Canada
800,652,2566

Agta Pacific
+1.650.919,7300

Europe
+33.(0)%.3904.6880

Japan
+81.(0)77543.6116

Clontech Lahoratories, Inc.
ATakara Bie Company
1290 Terra Bella Ave,
Mountain View, CA 94043
Technical Support (US)
E-mail: 1tech @clontech.com
www.clontech.com

PEYFP-C1 Vector Information PT3176-5
Catalog #6005-1

Nhel 592)
Ecod? Nl 597
Agel )
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Eco01091 baly A
850 EYFP-
P 17 kbm BsrG 101323
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Restriction map and multiple cloning site (MCS) of pEYFP-C1. All restriction sites are shown are unique. The Xbal and
Bcl | sites (*) are methylated in the DNA provided by BD Biosciences Clantech. If you wish to digest the vectors with these
enzymes, you will need to transfarm the vector into a dam 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-65to Gly, Val-68 to Leu; Ser-72 to Ala; and and Thr-203 to Tyr, The fluorescence
excitation maximum of EYFP is 513 nm; the emission 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
guantum yield is 0.63 (1), resulting in a bright fluorescent signal. The fluorescence chserved is
roughly equivalent to that from EGFP.

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

In addition te 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 and there are ne intervening in-frame stop codons. EYFP with a C-terminal fusion moiety retains
the fuorescent properties of the native protein and thus can be used to localize fusion proteins in vivo.

The vector contains an SV40 crigin for replication and a neomycin resistance (Neo') gene for selection
(using G418) in eukaryotic cells. A bacterial promoter (P) upstream of Neo' expresses kanamycin
resistance in E. cofi. The vector backbone also provides a pUC19 arigin of replication for propagatlion in
E. coli and an f1 origin for single-stranded DNA production. The recombinant EYFP vector can be

{PR29944; published 03 October 2002)



pEYFP-C1 Vector Information

transfectedinto mammalian cells using any standard transfection method. |frequired, stable transformants can be selected
using G418 (4). pEYFP-C1 canalso be used simply to express EYFPin acellline of interest (e.g., as atransfection marker).

Location of features:
* Human cytomegalovirus (CMV) immediate early promoter: 1-589
Enhancer region: 59-465; TATA hox; 554-560; transcription start point: 583
C—G mutation to remove Sac | site: 569
» Enhanced yellow fluorescent protein (EYFP) gene:
Kozak consensus translation initiation site: 606-616
Start codon (ATG): 613-615; stop codon; 1408-1410
Insertion of Val at position 2: 616-618
GFP-10C mutations (Ser-65 to Gly: 808-810; Val-68 to Leu: 817-819; Ser-72 to Ala: 829-831; Thr-203 to Tyr:
1222-1224)
His-231 to Leu mutation (A—T): 1307
Last amino acid in wild-type GFP coding region: 1327-1329
MCS: 1330-1417
» SV40 early mRNA palyadenylation signal:
Polyadenylation signals: 1550-1555 & 1579-1584; mRNA 3' ends: 1588 & 1600
+ 1 single-strand DNA origin: 1647-2102 (Packages the noncoding strand of EYFP.)
+ Bacterial promoter for expression of Kan' gene:
--35 region: 2164-2169; —10 region: 2187-2192
Transcription start point; 2199
+ SV4{ origin of replication: 2443-2578
SV40 early promoter:
Enhancer (72-bp tandem repeats): 2276-2347 & 2348-2419
21-bp repeats: 24232443, 2444-2464 & 2466-2486
Early promoter element: 2499-2505
Major transcription start points; 2495, 2533, 2539 & 2544
+ Kanamycin/neomycin resistance gene:
Neomycin phosphotransferase coding sequences:
Start codon {(ATG). 2627-2629; stop codon: 3419-3421
G—A mutation to remove Pst | site: 2809
C—A (Arg to Ser) mutation to remove BssH |l site: 3155
+ Herpes simplex virus (HSV) thymidine kinase (TK) polyadenylalion signal
Polyadenylation signals: 3657-3662 & 3670-3675
» pUC plasmid replication origin: 4006—4649

Primer Locations:
+ EGFP-N Sequencing Primer (#6479-1): 679-658
+ EGFP-C Sequencing Primer (#6478-1): 1266-1287

Propagation in E. coli:

* Suitable host strains: DH5¢, HB101, and other general purpose strains. Single-stranded DNA production requires
a host containing an £ plasmid such as JM109 or XL1-Blue.

+ Selectable marker: plasmid confers resistance to kanamycin {30 pug/ml) to E. coli hosts.

» L. colireplication arigin: pUC

* Copy number: =500

» Plasmid incompatibility group: pMB1/ColE1

References:

1. Ommd, M., ef al (1996} Science 273:1392-1395.

2. Haas, J., ef al. (1998) Curr. Biol. 6:315-324.

3. Kozak, M. (1987) Nucleic Acids Res. 15:8125-8148.

4. Gorman, C. (1985) In DNA Cloning: A Practical Approach, Vol. Il, Ed. Glover, D. M. {IRL Press, Oxford, UK), pp. 143-180.

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

BD Biosciences Clontech www . hdhiosciences.com Protocol # PT3176-5
F3 Version # PR29944
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pEYFP-N1 Vector Information PT3192-5

Catalog #6006-1
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Restriction Map and Multiple Cloning Site (MCS) of pEYFP-N1. Unique restriction sites are in bold. The Xba | site (%} is
methylated in the DNA provided by BD Biosciences Clontech. If you wish to digest this vector with this enzyme, you will
need to transform the vector into a darmr host and make fresh DNA.

Description:

pEYFP-N1encodes anenhanced yellow-green variant of the Aequorea victoriagreen fluorescent protein
(GFP). The EYFP gene contains four amino acid substitutions previously published as
GFP-10C (1). The fluorescence excitation maximum of EYFP is 513 nm, and the emission 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 fluorescence quantum yield is 0.63 (1), resulting in a bright fluorescent signal.
The fluorescence level observed from EYFP is roughly equivalent to that from EGFP.

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 translationinitiation 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-NT is between the immediate early promoter of CMV (P, ) and the EYFP coding
sequences. Genes cloned into the MCS will be expressed as fusions to the N-terminus of EYFP if they
are in the same reading frame as EYFP and there are no intervening stop codons. The inserted gene
should include an initiating ATG codon. EYFP with N-terminal fusion moieties retains the fluorescent
properties of the native protein and thus can be used to localize fusion proteins i vivo.

The vector contains an SV40 origin of replication and a necmycin resistance (Neo") gene for selection
(using G418) in mammalian cells. A bacterial promoter upstream of this casselte (P) expresses
kanamycin resistance in E. cofi. The vector backbone also provides a pUC19 origin of replication for
propagation in E. coli and an f1 origin for single-stranded DNA production.

The recombinant EYFP vector can be transfected into mammalian cells using any standard transfection
method. If required, stable transformants can be selected using G418 (4). pEYFP-N1 can also be used
simply to express EYFPina cell line of interest (e.qg., as atransfection marker). EGFP, EYFP, and EBFP
variants can be used independently or in combination for flow cytometry analysis.

(PR29945; published 03 Octobers 2002)



PEYFP-N1 Vector Information

Location of features:
* Human cytomegalovirus (CMV} immediate early promoter: 1-589
Enhancer region: 59-465
TATA box: 554-560
Transcription start poini: 583
C—G mutation to remove Sac | site: 569
MCS: 591-671
Enhanced yellow fluorescent protein (EYFP) gene
Kozak consensus translation initiation site: 672682
Start codon (ATG}). 679-681; stop codon: 1396-1398
Insertion of Val at position 2; 682-684
GFP-10C mutations (Ser-65 to Gly: 874-876; Val-68 to |eu: 883-885; Ser-72 to Ala: 895-897; Thr-203 to Tyr:
1288-1290)
His-231 to Leu mutation (A—T): 1373
+ SV40 early mRNA polyadenylation signal
Polyadenylation signals: 1552-1557 & 1581-1586
mRNA 3' ends: 1590 & 1602
« f1 single-strand DNA origin: 1649-2104
{Packages the noncoding strand of EYFP.)
« Bacterial promoter for expression of Kan® gene:
—35 region: 2166-2171; —10 region: 2189-2194
Transcription start point; 2201
= 8V40 origin of replication: 24452580
* 5V40 early promoter
Enhancer (72-bp tandem repeats): 2278-2349 & 23502421
21-bp repeats: 2425-2445, 2446--2466, & 2468-2488
Early promoter element; 2501-2507
Major transcription start points: 2497, 2535, 2541 & 2546
+ Kanamycin/neomycin resistance gene
Neomyein phosphotransferase coding sequences:
Start codon (ATG): 2629-2631; stop codon: 3421-3423
G—A mutalion to remove Pst| site: 2811
C—A (Arg to Ser) mutation to remove BssH Il site: 3157
+ Herpes simplex virus (HSV) thymidine kinase {TK} polyadenylation signal
Polyadenylation signals: 3659-3664 & 36723677
+ pUC plasmid replication origin: 4008-4651

Primer Locations:
» EGFP-N Sequencing Primer (#6479-1): 745-724
« EGFP-C Sequencing Primer (#6478-1): 13321353

Propagation in E. coli:

+ Suitable host strains: DH5a, HB101, and other general-purpose strains. Single-stranded DNA production requires
a host containing an F plasmid such as JM101 or XL1-Blue.

+ Selectable marker: plasmid confers resistance to kanamycin (30 pg/ml) in E. cofi hosts.

» E. cofireplication origin: pUC

+ Copy number; ~500

+« Plasmid incompatibility group: pMB1/ColE1

References:

1. Ommé, M. et al. (1996) Sclence 273:1392-1395.

2. Haas, J., et al. (1998) Curr. Biol. 6:315-324.

3. Kozak, M. (1987) Nucleic Acids Res. 15:8125-8148.

4. Gorman, C. (1985) In DNA cioning: a practical approach, vol. if. Ed. D. M. Glover. (IRL Press, Oxford, U.K.), pp. 143-130.

Note: The attached sequence file has been compiled from information in the sequence databases, published
literature, and other sources, together with partial sequences abtained by BD Biosciences Clantech. This vector has
not been complelely sequenced.

BD Biosciences Clontech wwuw . hdbiosciences.com Protocol # PT3192-5
2 Version # PR29945



pGAD424 AD Vector Information PT1022-5
GenBank Accession #: U07647 Catalog #K1605-1
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Restriction map and muitiple cloning site (MCS) of pGAD424. Unique restriction sites are in bold.

Description:

pGAD424 generates a hybrid protein that contains the sequences for the GAL4 activation domain
(AD; a.a. 768-881) (1). pGAD424 has unique restriction sites located in the MCS regfon at the 3'-
end of the open reading frame for the GAL4 AD sequence. For the construction of a hybrid protein,
the gene encoding the protein of interest (or a collection of cDNAs) is ligated into the MCS in the
correct orientation and in the correct reading frame suchthata fusion proteinis generated. The fusion
protein is expressed at high levels in yeast host cells from the constitutive ADH? promoter;
transcription is terminated at the ADHT transcription termination signal. The hybrid protein is
targeted to the yeast nucleus by nuclear localization sequences that have been added to the AD
sequence from a heterologous source (2). pGAD424 is a shuttle vectar that replicates autonomously
inboth E. cofiand S. cerevisiae. |t carries the bla gene (for ampicillin resistance in E. cof} and the
LEUZnutritional marker that allow yeast auxotrophs carrying pGAD424 to grow on limiting synthetic
medium lacking Leu.

(PR81584)



pGAD424 AD Vector Information

Location of features
« Promoter fragment carrying the truncated S. cerevisiae ADHT promoter: 10-406

« GAL4 aclivalion domain (AD) polypeptide
start codon (ATG): 422-424; stop codon: 875-877; GAL4 codons 768-881: 491-829
5V40 T-antigen nuclear localization signal: 452472
» Multiple cloning site: 834-866
+ Translation stop codons: 868-870, 875-877 & 882-884
+ Transcription termination signal
Fragment carrying the 3. cerevisiae ADH{ terminator: 1105-1432
+ LEUZ coding sequences: start codon (ATG): 2640-2638; stop codon: 1548-1546
« Col E1 plasmid replication origin: 3457-4100
+ Ampicillin resistance gene
Promoter: —35 region: 5178-5173; —-10 region: 5155-5150
Transcription start point: 5143
Ribosome binding site: 5120-5116
#-lactamase coding sequences:
Start codon {ATG): 5108-5106; stop codon; 42504248
B-lactamase signal peptide: 5108-5040
B-lactamase mature protein: 50394251

Primer locations
» MATCHMAKER 5' AD LD-Insert Screening Amplimer (#2103-1): 757-773
+ MATCHMAKER 3' AD LD-Insert Screening Amplimer (#8103-1): 908-889

Propagation in E. coli

s Suitable host strains: DH5a, DH10 & other general purpose strains.

+ Selectable marker: plasmid confers resistance to ampicillin (100 pg/ml) to E. cofi hosts.
+ E. colireplication origin: Col E1

« Copy number: 15-20

Propagation in 8. cerevisiae

+ Suitable host strains: Y187 (), Y190(a), SFY526{a), CG1945(a), or HF7c(a)
+ Selectable marker: LEUZ

« 5. cerevisiae origin: 2 |

References
1. Bartel, P. L., et al. (1993) In Ceflutar Interactions in Development: A Practical Approach (Oxford University Press, Oxford) pp. 135-179.
2. Chien, C. 1., et al. (1991) Proc. Natl. Acad. Sci. USA 88:9578-9582.

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. This vector has not been
completely sequenced.

Protocol # PT1022-5 TEL: 650-424-8222 or 800-662-2566 (CLON) © 1997, CLONTECH Lahoratories, Inc.
Version # PRET584 FAX: 650-424-1064 or 800-424-1350 page 2



pGADTY? Vector Information PT3249-5

GenBank Accession #: Submission in progress, Catalog # K1612-1

Hind NI
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Restriction Map and Multiple Cloning Site (MCS) of pGADT?7. Unigue restriction sites are in bold.

Description:

The pGADTY vector expresses profeins fused to amino acids 768-881 of the GAL4 activation
domain (AD). In yeast, fusion proteins are expressed at high levels from the constitutive ADH?
promoter (P, ) transcriptionis terminated at the ADH1 transcription termination signal (7, ). The
fusion proteinis targeted to the yeast nucleus by the SV40 nuclear localization sequences that have
been added to the activation domain sequence (1). pGADT7 also contains the T7 promoter, an HA
epitope tag, and a MCS. pGADT7 replicates autonomously in both E. coliand S. cerevisiae fromthe
pUC and 2 L ori, respectively. The vector carries Amp for selectionin E. cofiand the LEUZ nutritional
marker for selection in yeast.

Use:

pGADTT is the AD Vector included with MATCHMAKER Two-Hybrid System 3. The MCS of
PGADT7 has unigque restriction sites in frame with the 3'-end of the GAL4 AD for canstructing a fusion
protein with either a protein of interest or a fusion protein library. The bait protein is also expressed

(PRBZ151)



pGADT? Vector Information

as a fusion to a hemagglutinin (HA) epitope tag. HA-lagged proteins can be identified with antibodies raised to this
common epitope, eliminating the need to generate specific antibodies to new proteins. The T7 promoter is used for
in vitro transcription and translation of the epitope tagged fusion protein and also provides a binding site for
sequencing using the T7 Sequencing Primer. Note that the AD is not expressed during the in vitro transcription and
translation reactions.

The Neoland Pstl sites may be used to shuttle inserts from pGADT7 into pGBKT7, the MATCHMAKER Two-Hybrid
System 3DNA-BD Vector. The MCS in pGADT7 is compatible with those in pMyc-CMV and pHA-CMV, CLONTECH's
epitope tagged mammalian expression vector set (#K6003-1). As a result, the target gene can be shuttled into these
vectors in order to confirm protein interactions in vivo.

Location of features:
+ Full-length S. cerevisiae ADHT promoter (P o). 7-1479
+ GAL4 AD polypeptide with SY40 Nuclear Localization Signal (NLS)
NLS: 1501-1557
GAL4 amino acids 768-881: 1561-1899
* T7 RNA polymerase promoter: 1905-1927
+ HA epitope tag: 1942-1968 '
Multiple Cloning Sites: 1969-2041
Transcription termination signal
Fragment carrying the S. cerevisiae ADHT terminator (T, ): 2280-2605
» LEUZ coding sequences: 3814-2723 '
+ pUC plasmid replication origin: 4581-5418
+ Ampicillin resistance gene: 6432-5575
« Yeast 2 1 replication origin: 6998—7988

Location of primers:

+ T7 Sequencing Primer: 1905-1925

+ 3' AD Sequencing Primer: 2102-2083

* MATCHMAKER 5" AD LD-Insert Screening Amplimer (#9103-1): 1858—1889
* MATCHMAKER 3' AD LD-Insert Screening Amplimer (#9103-1): 2078-2046

Propagation in E. coli:

+ Suitable host sirains: DH5¢, DH10 & other general purpose strains

* Selectable marker: plasmid confers resistance to ampicillin (100 ug/mi) to £. coli hosts
« E. colireplication origin: pUC

* Copy number: ~500

+ Plasmid incompatibility group: pMB1/Col E1

Propagation in S. cerevisiae:

+ Suilable host strains: Y187(c), Y190(a), SFY526(a), CG1945(a), HF7¢(a), or AH109(a)
+ Selectable marker: LEUZ2

« 5. cerevisiae origin: 2 n

Reference:
1. Chien, C. T., Bartel, P. L., Sternglanz, R. & Fields, 5. (1991) Proc. Nati. Acad. Sci. USA BB:9578-0582.

Notice to Purchaser

This product is intended for research purposes only. It is not to be used for drug or diagnostic purposes nor is it intended for human use. CLONTECH
products may not be resold, modified for resale, or used to manufacture commercial praoducts without wiitten approval of CLONTECH,

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

© 1999, CLONTECH Laboratories, Inc.

CLONTECGH Lahorateries, Inc. INTERNET: www.clontech.com Protocol # PT3249-5
2 Version # PR8Z151
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pGADT7-Rec Vector Information
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MATCHMAKER 5 AD LO-Insert Screening Amplimer _ GALs 881 T7 Sequencing Primer
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1853 CTA TTC GAT GAT GAA GAT ACC CCA CCA AAC CCA AAA AAA GAG ATC TTT AAT ACG ACT
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' fit wilre
1915 CAC TAT AGG GCG AGC GCC GCC ATG GAG TAC CCA TAC GAC GTA CCA GAT TAC GET

»
»

SMART 11l Oligonucleotide Sequence
1969 CAT ATG GCC ATG GAG GCC AGT GAA TTC CAC CCA AGC AGT GGT ATC AAC GCA GAG TGG

0% CCATTATGG CCC

Partial
Smal site

CDS il terminus

COS Il Primer Sequence

2038 GGG AAA AAA CAT GTC GGC CGC CTC GGC CTC TAG AGG GTG GGC ATC GAT ACG GGATCC

_Partial
Smal site

STOP

—
2095 ATC GAG CTC GAG CTG CAG ATG AAT CGT AGA TAC TGA AAAACCCCGCAAGTTCACTTC
h MATCHMAKER 3" AD LD-Insert Screening Amplimer

152 AACTGTGCATCGTGCACCATCT
N 3 AD Sequencing Primer

Figure 1. pGADT7-Rec Vector Map and Cloning Site. A unique restriction site (Smal} is shown in bold. Both the Make
Your Own "Mate & Plate” Library System and the Matchmaker™ Gold Yeast One-Hybrid System (Cat. Nos. 630490
and 630491, respectively} contain the Smal-linearized form of this vector, the form used for recombination-mediated
clening in yeast.

{PRBZ2660 published 24 December 2008)

PT3530-5
Sold as part of Cat. Nos. 630490 & 630491



pGADT?-Rec Vector information

Description

In yeast, pGADT7-Rec expresses a protein of interest as a GAL4 activation domain (GAL4 AD) fusion.
Transcription starts with the constitutive ADH1 promoter {F,,,,) and ends with the ADH1 termination signal
{Taomr). The GAL4 AD sequence includes the SV40 nuclear localization signal {SV40 NLS; 1) so that fusions
translocate to the yeast nucleus. GAL4 AD fusions also contain a hemagglutinin epitope tag (HA tag) for
easy identification with Clontech’s HA-Tag Polyclonal Antibody (Cat. No. 631207).

The T7 promoterin pGADT7-Recallows in vitrotranscription and translation ofthe hemagglutinin {HA)-tagged
fusion protein. It also provides a binding site for the T7 Sequencing Primer. In its circular form, pGADT7-
Rec replicates autonomously in both E. coli and 8. cerevisiae from the pUC and 2 i ori, respectively, The
vector carries Amp' for selection in E. coli and the LEUZ nutritional marker for selection in yeast.

Use

pGADT7-Rec is engineered for the construction of GAL4 AD/cDNA libraries by homologous recombination
in yeast (Figure 2). Libraries made with this vector can be used for Matchmaker™ Gold One- and Two-Hybrid
Screening.

SMART HE ds cDNA cos
L I ]

x ~—— Recombination —» x

pGADTY-Rec H I Thom K LEU2 | pGADTI-Rec
¥

pGADT7-Rec Vector {Smal-linearized)

Figure 2. Cloning cDNA into pGADT?-Rec by homolagous recombination in vive. The ends of the Sial-lingarized vector are homologous
to Clontech’s SMART™ |l Gligonucleotide and CDS il Primer, used in the Matchmaker cDNA synthesis protocol {Figure 1).

Location of features

* P (full-length S. cerevisiae ADHT promoter): 7-1479

* GAL4 AD {GAL4 activation domain with SV40 nuclear localization sighal [NLS]):
SV40 NLS: 15601-1657
GAL4 AD {amino acids 768-881): 1561-1899

P, (T7 RNA polymerase promoter): 1905-1927

¢ HA tag (hemagglutinin epitope tag): 1942-1968

SMART Il Oligonucleotide sequence: 2001-2036

CDS 1l Primer sequence: 2047-2071

* T (8. cerevisiae ADH1 Terminator): 2351-2676

LEUZ coding sequences: 2794-3885 {(complementary)

* pUC ori (pUC replication crigin): 46562-5489

+ Amp' {ampicillin resistance gene): 5646-6503 {complementary)

¢ 2 1t ori (yeast 2 u replication origin}: 7069-8059

Location of primers

¢ T7 Sequencing Primer: 19051927

s 3' AD Sequencing Primer: 2173-2154

Matchmaker §' AD LD-Insert Screening Amplimer {Cat. No. 630433): 1858-1889
Matchmaker 3' AD LD-Insert Screening Amplimer (Cat. No. 630433); 2149-2117

Clontech Lahoratories, Inc. www.clontech.com Protocol No. PT3530-5
2 Version No. PR8Z2660



pGADT7-Rec Vector Information

Propagation in E. coli

* Suitable host strains: DH5¢, DH10 & other general purpose strains

Selectable marker: plasmid confers resistance to ampicillin {100 pg/ml) to E. coli hosts
E. coli replication origin: pUC

* Copy number: ~600

Plasmid incompatibility group: pMB1/Col E1

Propagation in S. cerevisiae

¢ Suitable host strains: Y1HGold, Y2HGold, AH109({MATa), Y187(MATa), Y190{MATa), SFY526(MATa),
CG1945{MATa), HF7¢c(MATa)

e Selectable marker: LEUZ

* 5. cerevisiae origin: 2 |t

Reference
1. Chien, C. T, Bartel, P L., Sternglanz, R. & Fields, S. (1991} Proc. Natl. Acad. Sci. USA 88:9578-0582.

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

Notice to Purchaser

Clontech products are to be used for research purposes only. They may not be used for any other purpose, including, but not limited
to, use in drugs, in vitro diagnostic purposes, therapeutics, or in humans. Clontech products may not be transferred to third parties,
resold, modified for resale, or used to manufacture commerctal products or to provide a service to third parties without written approval
of Clentech Laboratories, Inc. .

Matchmaker™ Two-Hybrid System:

Practice of the two-hybrid system is covered by U.S. Patents No. 5,283,173, No. 5,468,614, and No. 5,667,973 assigned 1o the Research
Foundation of the State University of New York. Purchase of any Clontech two-hybrid reagent does not imply or convey a license to
practice the two-hybrid system covered by these patents. Commercial entities purchasing these reagents must obtain a license from tha
Research Foundation of the State University of NewYork before using them. Clontech is required by its licensing agreement to submit
a report of all purchasers of twe-hybrid reagents to SUNY Stony Brook. Please contact SUNY Stony Brook for license information {Tel:
631-632-8009; Fax: 631-632-1505).

Reverse Two-Hybrid Technology:

This product is sold under license from Invitrogen IP Holdings, Inc, Carlsbad, CA, for use only in research conducted by the buyer of the
product. The buyer is not autharized to use this product or its components for any therapeutic, diagnostic or prophylactic purposes and
is not authorized to use this product or its components for any commercial purpose. The buyer is not authorized to sell this product or
its components, is not authorized to sell any products made using this product or its components, and is not authorized to perform a
service with this preduct or its components,

Clontech, Clontech Logo and all other trademarks are the property of Clontech Labaratories, Inc., unless noted otherwise.
Clontech is aTakara Bio Company. ©2008 Clontech Laboratories, Inc.

Protocol No. PT3530-5 www.clontech.com Clontech Laboratories, Inc.
Version No. PR8Z2660 3



Matchmaker™ Library Construction & Sereening Kits User Manual

Appendix D: Two-Hybrid Control Vector Information

SVAD NLS \

pGADT?-RecT **27% |
10.0 kb g m HA epitope tag

Amp"

Large T
Antigen

LEY? TADH.’

S—

puC

ori SMART™ lil sequence

CDS Il sequence

Figure 17. Map of pGADT7-RecT AD Control Vector. pGADT7-RecT is a product of recombination that encodes a fusion of
the SV40 largeT antigen and the GAL4 AD.To generate this control, cotransform yeast with the SV40 LargeT PCR Fragment
and pGADT7-Rec Cloning Vecter {Srmna I-linearized). Because the linearized vector shares sequence homaology with the
ends of the Large T PCR Fragment, these two components recombine via a double-crossover mechanism to produce
the cirgular control plasmid pGADT7/-RecT. The SV40 Large T DNA {GenBank Locus SVACG) was derived from a plasmid
referenced in Li & Fields {1393). PCR amplification was performed at Clontech.

{a.a. 72)

fl
o Faphi
GALY Murine p53 insert

[2.6. 35901

Figure 18. Map of pGBKT7-53 DNA-BD ControlVector. pGBKT7-53 is a positive control plasmid that encodes a fusion of the
murine p53 protein {a.a. 72-350) and the GAL4 DNA-BD (a.a. 1-147). The murine p53 cDNA (GenBank Accession Cat. No.
K01700}) was cloned into pGBKT? at the EcoR | and BamH | sites. The pb3 insert was derived from the plasmid described
in lwabuchi et al. (1993}; plasmid modification was performed at Clontech. pGBKT?7-53 has not been sequanced.

Protocol No. PT3955-1 www.clontech.com Clontech Laboratories, Inc.
Version No. PR792376 55



pGBKT7 Vector Information PT3248-5
Cat. No. 630303

Hind Ill
(6544)

ori Papm

Hind Il
(1606)

pGBKT? Ti’l& ADH!
1.3 kb

puc
ori

A c-Myc epitope tag

MATCHMAKER 5' DNA-BD Vector
1155 Insert Screening Amplimer GALA DNA-Binding Domain

TCATCG GAA GAG AGT AGT AAC AAA GGT CAA AGA CAG TTG ACT GTA [G_é CCG GAA TTT

a.a.

147

1212 T7 Sequencing Primer
¢ T7Promoter g c-Myc Epitope Tag R
GTA ATA CGA CTC ACT ATA GGG CGA GCC GCC ATC ATG GAG GAG CAG AAG CTG ATC TCA GAG GAG GAC CTG

START

invirg

1281
ElAT ATG GCC ATG GAG GCC GAA TTC CCG GGG ATC CGT CGA CCT GCA GCG GCC GCA TAACTAGCATAACCCC

Ndel  Ncol Sfil  EcoRl gy BamHl Sall  Pst] §ToP STOP
1342 Xmal
. T7 Terminator -
TTGGGGCCTCTAAACGGGTCTTGAGGGGTTTTTTGCGCGCTTGCAGCCAAGCTAATTCCGGGCGAATTTCTTATGATTT
STOP
forf 3)

1430

:QTGATTTTTATTATTAAATAAGTTATAAAAAAAATAAGTGT/-\TACAAATTTTAAAGT%CT'FAG GTTTTAAAACGAAAA
b 3 DNA-BD Sequencing Primer

<&

<

MATCHMAKER 3' DNA-BD Vector
Insert Screening Amplimer

Restriction Map and Multiple Cloning Site (MCS) of pGBKT7. Unique restriction sites are in bold.

Description:
The pGBKT?7 vector expresses proteins fused to amino acids 1-147 of the GAL4 DNA binding do-

main (DNA BD) In yeast, fusion proteins are expressed at high levels from the constitutive ADH7
promoter on,) transcription is terminated by the T7 and ADH1 transcription termination signals

Feog i @%KT? also contains the T7 promoter, a ¢c-Myc epitope tag, and a MCS. pGBKT?7 rep-
||cates autonomously in both E. coli and S. cerevisiae from the pUC and 2 u ori, respectively. The
vector carries the Kan' for selection in E. coffand the TRPT nutritional marker for selection in yeast.
Yeast strains containing pGBKT7 exhibit a higher transformation efficiency than strains carrying
other DNA-BD domain vectors (1).

(PR631431; published 30 March 2006)



pGBKT7 Vector Information

Use:

pGBKT7 is the DNA-BD Vector included with MATCHMAKER Two-Hybrid System 3 (Cat. No. 630303). The MCS
of pGBKT7 contains unique restriction sites in frame with the 3' end of the GAL4 DNA-BD for constructing fusion
proteins with a bait protein. The bait protein is also expressed as a fusion to a c-Myc epitope tag. c-Myc tagged
proteins can be identified with antibodies raised to this commion epitope, eliminating the need to generate specific
antibodies to new proteins. The T7 promoter is used for in vitro transcription and translation of the epitope tagged
fusion protein. Note that the DNA-BD is not expressed during the in vitro transcription and translation reactions.

The MCS in pGBKT7 is compatible with those in pMyc-CMV and pHA-CMV, Clontech's epitope tagged mammalian
expression vector set (Cat. No. 631604). As a result, the target gene can be shuitled into these vectors in order to
confirm protein interactions in vivo.

Location of features:
Truncated S. cerevisiae ADHT promoter (P, }: 30-736
+ GAL4 DNA binding domain {DNA-BD) polypeptide amine acids 1-147: 762-1202
» T7 RNA polymerase promoter: 1212—-1235
+ c-Myc epitope tag: 1248-1280
+ Multiple Cloning Site: 1281-1334
+ Transcription termination signals
T7 terminator: 1335-1381
ADH1 terminator: 1414-1610
« pUC plasmid replication origin: 1838-2636
« Kanamycin resistance gene; 4144-3222
* Yeast 2 p replication origin: 4148-5493
+ TRP1 coding sequences
promotear: 5559-6755
gene: 6031-6705
« f1 bacteriophage origin of replication: 6756-29

Location of primers:

« TV Sequencing Primer: 1213-1233

» 3' DNA-BD Sequencing Primer: 1510-1487

Propagation in E. coli:

+ Suitable host strains: DH5a, DH10 & other general purpose strains

+ Selectable marker: plasmid confers resistance to kanamycin (50 ug/mi} in E. cofi hosts
+ E. coli replication origin: pUC

+ Copy number: ~500

+ Plasmid incompatibility group: pMB1/Col E1

Propagation in 5. cerevisiae:

* Suitable host strains: Y187(w), Y190{a), SFY526(a), CG1945(a), HF7c(a), or AH109(a)
+ Selectable marker: TRP1

= 8. cerevisiae origin: 2 u

Note: The attached sequencefile has been compiled from Information in the sequence databases, published literature, and other sources, together
with pariial sequences obtained by Clontech. This vector has not been completely sequenced.

Reference:
1. Louret, O. F,, et af. (1997) BioTechniques 23: 816-819.

Notice to Purchaser

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

pGBKT7 is a derivative of pODB-8 and is licensed from the Universite dé Bordaeux.
Clontech, Clontech Logo and all other trademarks are the property of Ciontech Laboralories, Inc. Clontech is a Takara Bio Company. ©2006

Clontech Laboratories, Ing. www.clontech.com Protocol No. PT3248-5
Version No. PR631431



Matchmaker™ Library Construction & Screening Kits User Manual

Appendix D: Two-Hybrid Control Vector Information continued

{a.a. 66}

élri Paoin Shil
GAL4 EcaR | Human lamin C
DNA-BD Smal

Py

pGBKT7-Lam

ori

{a.a. 230}

Figure 19, Map of pGBKT7-Lam DNA-BD Control Vector. pGBKT7-Lam is a negative control plasmid that encodes a
fusion of the human lamin € protein {a.a. 66-230) and the GAL4 DNA-BD (a.a. 1-147). The lamin C cONA insert {GenBank
Accession Cat. No. M13451) was derived from the plasmid referenced in Bartel et af. (1993a). Plasmid modification was
performed at Clontech. Yeast cotransformed with pGBKT7-Lam and pGADT7-RecT, provide a measure of the hackground
that is due to false-positive two-hybrid interactions. pGBKT7-Lam has not been sequenced.

Clontech Laboratories, Inc. www.clontech.com Protocol No. PT3955-1
Version No. PR792376
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T 7 70 g
3

Figure 2. pGEM®-4Z Vector circle map and sequence reference points. The
pGEM®-3Z and pGEM®-4Z Vectors are identical except for the orientation of the
SP6 and T7 promoters.

pGEM®4Z Vector sequence reference points:

SP6 RNA polymerase transcription initiation site 1
multiple cloning region 7-63
T7 RNA polymerase promoter (17 to +3) 68-87
T7 RNA polymerase transcription initiation site 70
fac operon sequences 96-325; 2566-2726
binding site of pUC/M13 Reverse Sequencing Primer 106-122
fncZ start codon 110
laeZ operator 130146
B-lactamase (Ampr) coding regien 1267-2127
binding site of pUC/M13 Forward Sequencing Primer 2086-2702
5P6 RNA polymerase promoter (-17 to +3) 2730-3

Specialized applications of the pGEM®-4Z Vector:

¢ Blue/white screening for recombinants.

*  Transcription in vitro from dual-opposed promoters (For protocol information,
please sce the Riboprobe® iy witro Transcription Syskems Techuical Manual,
HTMD16.)

Note: All Promega technical literature is available at: www.promega.comy/tbs

Promega Corporation . 2800 Woods Hollow Road - Madison, W1 53711-5399 USA
Toll Free in USA 800-3569526 « Phonc 608-274-4330 « Fax 608-277-2316 - www.promega.com
Printed in USA. Part# TBO36
Revised 5/09 Page 3
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Figure 2, pGEM®-7Z{(+) Vector circle map and sequence reference points, The
pGEM®-7Z(+) and pGEM®-7Zf(-) Vectors are identical except for the orientation of
the f1 origin. Use the T7 Promoter Primer or pUC/M13 Forward Primer to sequence
ssDNA produced by the pGEM®-7Z{(+) Vector.

pGEMB®-7Z{(+) Vector sequence reference points:

T7 RNA polymerase transcription initiation site 1
5P6 RNA polymerase transcription initiation site 123
T7 RNA pelymerase promoter (-17 to +3) 2981-3
SP6 RNA pelymerase promoter (-17 to +3) 121-140
multiple cloning region 10-11¢
binding site of pUC/M13 Reverse Sequencing Primer 158-174
IacZ start codon 162
lac operon sequences 2818-2975; 148-377
lac operator 182-198
B-lactamase (Amp) coding region 1319-2179
phage f1 region 2362-2817
binding site of pUC/M13 Forward Sequencing Primer 2938-2954

Specialized applications of the pGEM®-7Zf(+) Vector:

»  Used with the Erase-a-Basc® System

*  ssDNA production

*  Blue/white screening for recombinants

+  Transcription in vitro from dual-opposed promoters (For protocol information,
please request the Riboprobe® in vitro Transcription Systems Technical Manua,
#TM016.)

+  Translation in vitro (For protocol information, please request the TNT® Quick
Coupled Transcription/Translation Systent Techuical Manual, #TM045.)

Note: All Promega technical literature is available on the Internet at:
WWW.promega.com

Promega Corporation - 2800 Woods Holiow Road . Madison, W1 53711-5399 USA
Toll Free in USA 800-356-9526 - Phone 608-274-4330 « Fax 608-277-2516 - www.promega.com
Printed in USA. Parl# TBMS
Revised 12/06 Page 3
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Figure 2. pGEM®-7Zf(-) Vector circle map and sequence reference points. The
pGEM®-7Zf(+) and pGEM#-7Zf(-) Vectors are identical except for the orientation
of the f1 origin, Use the SPé Promoter Primer (Cat.# Q5011) or pUC/M13 Reverse
Primer (Cat.# Q5401) to sequence ssDNA produced by the pGEME-7Zf{-) Veclor.

pGEM®-7Zf{-) Vector sequence reference points:

T7 RNA polymerase transcription initiation site 1
5P RNA polymerase transcription initiation site 123
T7 RNA polymerase promoter (-17 to +3) 2982-3
SP6 RNA polymerase promoter (17 to +3) 121-140
multiple cloning region 10-110
binding site of pUC/M13 Reverse Sequencing Primer 158-174
lacZ start codon 162
lac operon sequences 2819-2979; 148-377
fac operator 182-198
B-lactamase {Ampr) coding region 1319-217%
phage T region 2363-2818
binding site of pUC/M13 Forward Sequencing Primer 2939-2955

Specialized applications of the pGEM3®-7Zf(-) Vector:

* ssDNA production
*  Blue/white screening for recombinants

*  Transcription in vitro from dual-opposed promoters (For protocol infermation,
please request the Riboprebe® in vilro Transcription Systess Technical Manual,

#TM016.)

Note: All Promega technical literature is available on the Internet at;

WWW,promega.com

Promega Corporation 2800 Woods Hollow Road Madison, WI 53711-5399 USA
Toll Free in USA 800-356-9526 . Phone 608-274-4330 - Fax 608-277-2516 - www.promega.com
Printed in USA. Part# TB069
Revised 12/06 Page 3
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GE Healthcare

pGEX vectors, GST
Gene Fusion System

Map of the glutathione S-transferase fusion vectors
showing reading frames and main features. Even
though stop codons in all three frames are not
depicted in this map, all thirteen vectors have stop
codons in all three frames downstream from the
multiple cloning site.

Ordering information

Product Quantity Code no.

pGEX-1AT EcoRI/BAP 54g 28-9546-56
PGEX-2T 25 g 28-9546-53
PGEX-2TK 25 ug 28-9546-46
pGEX-3X 25 g 28-9546-54
pGEX-4T-1 25 g 28-9545-49
PGEX-4T-2 25 g 28-9545-50
PGEX-4T-3 25 g 28-9545-52
PGEX-5X-1 25 g 28-9545-53
pGEX-5X-2 25g 28-9545-5¢4
PGEX-5X-3 25 ug 28-9545-55
PGEX-6P-1 25 g 28-9546-48
PGEX-6P-2 25 g 28-9546-50
pGEX-6P-3 25 ug 28-9546-51

POEX-1AT
Thrombin

Leu Val Pro Arg*Gly SerlPro Glu Phe Ile Vol Thr Asp
CTG GTT CCG CGT GGA TCC CCG GAA TTC ATC GTG ACT GAC TGA CGA
L el ol Tl

BomHI EcoRl Stop codons
pGEX-2T
Thrombin
Leu Val Pro Argrll'GIy SerlPro Gly lle His Arg Asp
CTG GTT CCG CGT GGA TCC CCG GGAATT CAT CG GACTGA CTG ACG
BomHI g EcoRl Stop codons
pGEX-2TK
Thrombin Kinase

ILF.'u Val Pro ArglGIy Ser ra\rg Arg Ala Ser Vol |
CTG GTT CCG CGT GGA TCT CGT CGT GCA TCT GTT GGA TCC CCG GGA ATT CAT CGT GAC TGA

BomHl ~gmg) EcoRl Stop codons

PGER-6T-1
Thrombin

Leu Val Pro ArgiGly Ser IPro Glu Phe Pro Gly Arg Leu Glu Arg Pro His Arg Asp
CTG GTT €CG COT GGA TCC CCG GAA TIC CCG GGT CGA CTC GAG CGG CCG CAT CGT GAC TGA

BarmHI EcoRl "o Sall ol Notl Stop codons
PGER-6T-2
Thrombin

Leu Val Pro ArglelyI Ser IPro Gly lle Pro Gly Ser Thr Arg Alo Ala Alo Ser
CTG GIT CCG COT GGA TCC,CCA GOA ATT IC‘CC GGG TCG ACT CGA GCG GCC GCIA TCGTGA

8amH| EcoRl Sall “xhor . Notl Stop codan

| EuE—
Smal
PGEX-47-3
Thrombin

Leu Val Pro ArgJ'GIy SerlPro Asn Ser Arg Val Asp Ser Ser Gly Arg lle Val Thr Asp
CTG GTT CCG CGT GGA TCC CCG AAT TCC CGG GTC GAC TCG AGC GGC CGC ATC GTG ACT GACTGA

BamHI  EcoRl Sall “hat Not! Stop codons

Smal
PGEX-3X
Faclor Xa
lle Glu Gly Arg LG\y lle Pro Gly Asn Ser Ser
ATC GAA GGT CGT GGG ATC CCC GGG AAT TCATCG TGA CTG ACT GAC

BamHl gg  EcoRl Stop codons

PGEX-5X-1
Factor Xo

lle Glu Gly Arg LGly lle Pro Glu Phe Pro Gly Arg Leu Glu Arg Pro His Arg Asp
ATCGAAGGT CGT GGG ATC CCC GAA TTC CCG GGT CGACTC GAG CGG CCG CAT CGT GAC TGA

BamHI EcoRl Sall Notl Stop codons

Smal Xhal

PGEX-6X-2
Factor Xa

lle Glu Gly Arg J'Gly lle Pro Gly lle Pro Gly Ser Thr Arg Ala Ala Alg Ser
ATC GAA GGT CGT GGG ATC CCC GGA ATT CCC GGG TCG ACT CGA GCG GCC GCA TCG TGA

BamHI  EcoRi Sall Notl Stop codon

Smal xhal

pPGEX-5X-3

Faclor Xo
lle Glu Gly Arg J'GI),' lle Pro Arg Asn Ser Arg Val Asp Ser Ser Gly Arg lle Val Thr Asp
ATC GAA GGT €GT GGG ATC CCC AGG AAT TCC CGG GTC GAC TCG AGC GGC CGL ATC GTG ACT GAC TGA

BamHI EcoRl g Sall g Notl Stop codons

PGEX-6P-1

PreScission” Protease

Do you waont to learn more? Read the GST Gene
Fusion System Handbook (18-1142-75), Please
contact your local GE Healthcare representative for
a printed copy.

imagination at work

ILeu Glu vol Leu phe GinGly ProlLeu Gly ser Pro Glu Phe Pro Gly Arg Leu Gl Arg Pro His

CTG GAA GTT CTG TTC CAG GGG CCC CTG GGA TCC CCG GAA TTC CCG GGT CGA CTC GAG CGG CCG CAT
BamHi ECoRl “gmgl Sall xhol Notl
PGEX-6P-2
PreScission Protease

Leu Glu Vol Leu Phe Gll‘llﬁi Pro Leu Gly Ser Pro Gly lle Pro Gly Ser Thr Arg Alo Ala Alo Ser
CTG GAA GTT CTG TTC CAG GGG CCC CTG GGA TCC CCAGGA ATT CCC GGG TCG ACT CGA GCG GCC GCA TCG

BamHI EcoRl gmar— Soll whar Notl

pGEX-6P-3
PreScission Protease

Leu Glu Val Leu Phe G!anIy Pro Leu Gly Ser Pro Asn Ser Arg Val Asp Ser Ser Gly Arg
CTG GAA GTT CTG TTC CAG GGG CCC CTGIGGA TCC'CCIG AAT TICIC CGGGIC GAC TCG AGC GGC CGC

BamHI EcoRI

P Ty
smal S0 “xhor Mol

Tthl 11l
Y

Beptl

p5}10ABam75top?

]

pGEX
~4900 by

Narl
EcoRv Akt
BssHIl

apal

H BR3I22
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GE, imagination ot work, and GE monogram are trademarks of Generol Electric Company

pGEX vectors are Lo be used for scientific investigation and research and for no other purpose
whatsoever and a license for commercial use of the licensed products ond the processes claimed
in US patent 5,654,176 and equivalent patents end patent applications in other countries must be
negotiated directly with Milligore Corp ifarmerly Chemicon Internotionoal Inc) by the purchaser prior
to such use.

© 1993-2009 General Electric Compony - All rights reserved

Firsl pubkshed Jurme 1993

All goods and services are sold subject Lo the terms and conditions of sale of the comparny within
GE Heglthcare which supplies thern. A copy of these terms and canditions is available on request.
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IIL.D. pGL3-Control Vector

The pGL3-Control Vector contains SV4( promoter and enhancer sequences,
resulting in streng expression of luc+ in many types of mammalian cells. This
plasmid js useful in monitoring transfection efficiency, in general, and is a
cenvenient internal standard for promoter and enhancer activities expressed
by pGL3 recombinants,

Synthetic poky(A)
signal { ranscriptionat
4——-——...\ pause site
{tor background
Amp' reduction

Kpnt |5
f1on Sacl |11
Mot |15
o Nhel |21
Smal

pGL3-Control Xhot %2

Vector Bglll |38

2448[Sall (5256bp)
2442|BamHl SV40 Promoter

Hindlll 245

Ncal 278
Narl 313

Sv40 Enhancer
fuc+

SV40 late”
paly(A) signal
{for fuc+ reporter)

Hpal 2084 xha) 1934

OT4TVADS_d4

Figure 4, pGL3-Control Vector circle map. Additional description: luct, cDNA
encoding the modified firefly luciferase; Ampr, gene conferring ampicillin resistance
in E, coli; {1 ori, origin of replication derived from filamentous phage; ort, origin of
plasmid replication in E. coli. Arrows within fuc+ and the Ampt gene indicate the
direction of transcription; the arrow in f1 ori indicales the direction of ssDNA strand
synthesis.

pGL3-Control Vector Sequence Reference Points:

Multiple ¢cloning region 1-41
Promoter 48-250
Lucifcrase gene (iuct) 280-1932
GLprimer2 binding site 281-303
SV40 late poly(A) signal 1964-2185
Enhancer 2205-2441
RVprimer4 binding site 2499-2518
ColEl-derived plasmid replication origin 2756
[i-lactamase gene (Ampr) 3518-4378
f1 origin 4510-4965
upstream poly(A) signal 5096-5249
RVprimer3 binding site 5198-5217

Promega Corporation - 2800 Woods Hollow Road - Madison, WI 53711-5399 USA
Toll Free in USA 800-356-9526 - Phone 608-2/4-4330 - Fax 608-277-2516 - www.promega.com
Part# TM033 Printed in USA.
Page b Revised 9/07
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Ry priner3
5. CTAGCAAAATAGGCTGTICCCCAGTGCAAGTGCAGGTGCCAGARCATTTCTCTATCGATA

Svad
Praomoier >

GGTACCGAGCTCTTACGCGTGCTAGCCCGGECTCGAGATCTECGATCTAAGTAAGCTTGG |
L 1l P ] L

Kom Sact (X NAel Bg Hinalll
AccHS! gray xno!
Svag
uc+ Coding Region
Stan » v
CATTCCGGTACTGTTGGTAAAGCCACCATGGAACACGTCAAMRACATAAAG | (18920p - GGATCCGICGAC
ey GLprimer?2 BamHI Sal

CGATGCCCTTGAGAGCCTTCAACCCAGTCAGC TCLTTCCGGTGGGCGLGEGGLATGACTATCGTC . . 3

DTSEMADR_da

R¥primerd

Figure 5. pGL3 Vector multiple cloning regions. Shown are the upstream and
downstream cloning sites and the locations of the sequencing primers (GLprimer2,
RVprimer3 and RVprimerd). The large primer arrows indicate the direction of
sequencing. The positions of the promoter (in the pGL3-Promoter and pGL3-Control
Vectors) and the enhancer (in the pGL3-Enhancer and pGL3-Control Vectors) are
shown as insertions into the sequence of the pGL3-Basic Vector, (Note that the
promoter replaces four bases {AAGT] of the pGl.3-Basic Vector.) The sequence
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pIRES-EGFP Vector Information PT3157-5
GenBank Accession #: Submission in progress. Catalog #6064-1

Byl

03 Nrgl
{209

MCS
(903-974)

Vs Byl |l'11185)

pIRES-EGFP
5.2 kb

BamH | (1887

Sma | {1885)

Xhol
(2909}

900
CGAGCTCGGATCGATATCTGCGGCCGCGTCGACGGAATTCAGTEGATCCA

Clal* EcoRV  Notl EcoR | BamH |
850
CTAGTAACGGCCGCCAGTGTGCTGGAATTAATICG
BstX |

Restriction Map and Multiple Cloning Site (MCS) of pIRES-EGFP Vector. Unique resfriction sites are in bold. The
Clalsite (*)in the MCS is methylated in the DNA provided by CLONTECH. i you wish to digest the vector with this enzyme,
you will need to transform the vector into a dam host and make fresh DNA. The Xho | site can be used to linearize the vector
before transfection when generating stabfe cell lines.

Description:

pIRES-EGFP contains the internal ribosome entry site (IRES) of the encephalomyocarditis virus
{(ECMV) between the MCS and the EGFP (enhanced green fluorescent protein) coding region. This
permits both the gene of interest (cloned into the MCS) and the EGFP gene to be translated from
a single bicistronic mMRNA. pIRES-EGFP is designed for the efficient selection (by flow cytometry
or other methods) of transiently transfected mammalian cells expressing EGFP and another protein
of interest. To optimize the selection of cells expressing high levels of the protein of interest,
pIRES-EGFP utilizes a partially disabled IRES sequence (1). This attenuated IRES leads to a
reduced rate of translation initiation at the EGFP start codon relative to that of the cloned gene. This
enables you to select those cells in which the mRNA, and hence the target protein, is produced at
high levels to compensate for a suboptimal rate of translation of EGFP. This vector can also be used
to express EGFP alone or to obtain stably transfected cell lines without lime-consuming drug and
clonal selection.

EGFPis ared-shifted variant of wild-type GFP that has been optimized for brighter fluorescence and
higher expression in mammalian cells. (Excitation maximum =488 nm; emission maximum = 509 nm.)
EGFP encodes the GFPmut1 variant (2), which contains the amino acid substitutions Phe-64 to Leu
and Ser-65 to Thr. These mutations increase the brightness and solubility of GFP, primarily due
toimproved protein folding properties and efficiency of chromophore formation (2, 3). EGFP also
contains an open reading frame comprised almost entirely of preferred human codons (4). This
leads to more efficient franslation and, hence, higher expression levels in eukaryotic cells, relative
to wt GFP.

{PR7Y616)



pIRES-EGFP Vector Information

pIRES-EGFP was derived from pIRES 1neo (#8060-1; criginally described as pCIN4 by Rees et al;; 1) by replacing
the neo gene downstream of the IRES sequence with the EGFP coding region. The IRES sequence permits the
translation of two open reading frames from one messenger RNA (5, 6). The expression cassette of pIRES-EGFP
contains the human cytomegalovirus (CMV) majorimmediate early promoter/enhancer foliowed by a multiple cloning
site (MCS), a synthetic intron (IVS) known to enhance the stability of the mRNA (7}, the EMCV IRES followed by the
EGFP coding region, and the polyadenylation signal of the bovine growth hormone. Ribosomes can enter the
bicistronic mRNA at the 5' end to translate the gene of interest and at the ECMV IRES to translate the EGFP gene.

Location of features:
Py ¢ Promoter: 232-820
« Multiple cloning site (MCS): 809-974
« Synthetic intron {IVS): 974-1269
+ Internal ribosome entry site {IRES) of the encephalomyocarditis virus (ECMV): 1299-1884
» Enhanced green fluorescent protein (EGFP) gene: 1905-2621
» Fragment containing the bovine growth hormone poly-A signal: 2636-2913
» Col E1 origin of replication: 3343-4016

+ Ampicillin resistance gene: 5026-4168

Propagation in E. coli

+ Suitable host strains: DH5¢. and other general purpose strains.
Note: If you wish to digest the vector with Cia |, you will need to transform a danr £, coli host and obtain a fresh plasmid preparation.

+ Selectable marker: plasmid confers resistance to ampicillin (50 ug/mi) on E. coli hosts.

Transfection of mammalian cells

* To promote unrearranged integration in the host genome, we recommend linearizing the vector before
transfection. However, prelinearization of the vector is not required to generate stable cell lines.

+ Note that prolonged exposure to high levels of EGFP may be slightly toxic to some types of mammalian cells.

References:
. Rees, S, ef al (1996) Biotechniques 20:102-110.
Cormack, B., et al. (1996) Gene 173:33-38.
Yang, T. T., et al (1896) Nucleic Acids Res. 24:4592-4533.
Haas, J., et al. (1996) Curr. Biol. 8:315-324.
Jackson, R. J., etal. (1990) Trends Biochem. 15:477-483.
Jang, S. K., efal {1988) J. Virol. 62:2636-2643.
Huang, M. T. F. & Gorman, C. M. (1990) Nucleic Acids Res. 18(4):937-947.

NOOs LN

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. This vector has not been
completely sequenced.

Protocol # PT3157-5 TEL: 650-424-8222 or 800-662-2566 {CLON) © 1997, CLONTECH Laboratories, Inc.
Version # PRTY616 FAX: 650-424-1064 or 800-424-1350 page 2



Certificate of Analysis

pmirGLO Dual-Luciferase miRNA Target Expression Vector:
Cat.# Size

£1330 20g

Cat.# E1330 contains:

Part No. Name

E133A pmirGLG Vector 20ug
C838A Olign Annealing Butler iml

Deseription: The pmirGLO Dual-Luciferase miRNA Target Expression Veclort-¢ is designed fo quantitatively evaluate
microRNA {miRNA) activity by the inserlion of miRNA target siles 3 of fhe Tirefly fusiferase gene (fue2). These target sites
can beintroduced by cloning putative miRNA binding siles alore, or the 3" untransfated region (UTR) of a gene of interest,
10 study the influence of these sites on transcript stability and activily. Firefly Jucilerase is lhe primary reporler gene;
reduced firefly lucilerase expression indicates the binding of endogenous or inlrodured miRNAS 10 the cloned miRNA larget
sequence. This vector is fased on Promega dual-luciferase technology, with firefly lucilerase (/%62) used as the primary
raporter to monilor mRNA regulation and Rerifla lucilerase (hRMuc-nen) acting as a control reporter for normalization and
selection. This vector contains the following features:

* Human phosphoglycerate kinase (PGK) promoter provides low translational expression, which is advantageous when
reduction of signal is the desired response. The PGK promoler is a nenviral universal promoter, which functions across
cell lings {yeast, rat, mouse and human).

* Firefly luciferase reporter gene (fueZ2) inversely reports miRNA activity in mammalian cells.
* Multipfe cloning site (MCS) is located 3° of the firelly luciferase reporler gene {fus2).

* Humanized Aenitta luciferase-neomycin resistance casselte (ARiuc-neo) is used as a control reporter for normal ization
of gene expression and slable celt line selection.

* Amprgene allows bacterial selection lor vector amplificalion.

« SV40 fate poly(A) signal sequence is positioned downstream of fuc2to provide efficient transcription lermination and
mRNA polyadznylation.

*  Syntnetic poly(A) signalftranscription stop site.

Concentration: 1pg/ul in 10mM Tris-HCI, 1mM EDTA; final pH 7.4.

GenBank® Accession Number: FJ376737.

Storage Gonditions: Sce the slorage temperature and expiration dale on the Proguct Information Label.

Quality Controt Assays '

Functional Assays

Identity Assay: The veclor has been sequenced completely and has 100% identity with the published sequence available
al: www.promega.comy/vectors/

Restriction Rigestion: The functional purily of this vector DNA is verified by complete digestion with restriction enzymes
al the optimal temperalure for 1 hour. Samples are examined by agarose gel electrophoresis, comparing cut aad unaut vector
DA with marker DNA.

Contaminant Assays

Contaminating Nucleic Acids: RNA, single-stranded DNA and chromosomal DNA are not evidenl in specified quantitias
of Ihis vector as determined by agarose gel electrophoresis.

Nuclease Assay: Following incubalion of 1pg of this vector in Restriction Enzyme Bufler at 37°C for 16-24 hours, no
evidence of nuclease aclivity is delccted by agarose gel electropharesis.

Physical Purity: Aggp/Aseg >1.80, AgspfAgsg 21.05.

o[- Slewvens

J. Stevens, Qualily Assurance

Signed by:

= READ THIS FIRST BEFORE OPENING PRODUCT

Tre sale of his product and its use by the purchaser are subjecl to the lerms of a limited usc label license, the full text of which is shipped
wilh this product and also availablo at: www.promega.comiLULL. That text must be read by the purchaser priar to opening this product to
determine whether the purchaser agrees ihat all use of the product shall be in accordance wilh the license lerms. If the purchaser is not
willing 1o accepl the terms of the limiled use fabel license, Promaga is willing to accept the return of the unopened product and provide
he purchaser with a full refund. However, If the praduct is opened for any reason, thon the purchaser agrees to be bound by the terms of
e limited use label hcense.

=5, Pal. Mo. 5,670,356.

IeiAustralian Pal. No. 2001 285278 and other patents pending.

14 The method of recombinant expression of Cofeoptera luciferase is covered by U.S, Pat, Nos. 5,583,024, 5674, 713 and 5 7F00.673. A
heense {(from Promega for rescarch reagernt products and Irom Tne Regents of the Universily of California for all olher fields) is necded for
any commercial sale of nucleic acid conlained within or derived from this product.

ELicensed fram University of Georgia Rescarch Foundation, Inc., under US. Pal. Mos. 5,292 658, 5,418,155, Canadian Pal. No.
2,105,984 and related patents.

Part# 9PIE133
Revised 10/09
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Promega Corporation
2800 Woads Hollow Road

hadison, W1 53711-5399 USA
Telephone 608-274-4330
Toll Free 800-356-9526
Fax, 608-277-2516
internet NV DIOIMEDE COM

PRODUCT USE EIMITATIONS, WARRANTY, DISCLAIMER

Promega manulaclures preducis for a number of
inlended uses. Flease refer 1o the product label for
lhe intended use stalements for specilic products,
Promega products contain chenicals which may be
harmful if misused. Due care should be excreisod
with all Promega producls lo prevent direcl human
contact.

Each Promega product is shipped with documenlation
slating specimicalions and other technical micrmation.
Promega products are warranted 1o meet or excesd
Ine slated specifications. Promega’s sale obligation
and the custormer's sole remedy 1s limited 10 replace-
ment of products free of charge in Ihe event products
lail 1o perfarm as warranted. Fromega makes no other
warranly of any kind whalsoever, ang SPECIFICALLY
DISCLAIMS AND EXCLUDES ALL OTHER WAR-
RANTIES OF ANY KIND OR NATURE WHATSOEVER,
OIRECTLY OR INDIRECTLY, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, AS TO THE
SUITABILITY, PRODUCTIVITY, DURABILITY, FITNESS
FOR A PARTICULAR PURPOSE OR USE, MER-
CHANTABILITY, CONDITION, OR ANY OTHER MAT-
TER WITH RESPECT TO PROMEGA PRODUCTS. In
no event shall Promega be liablg for claims lor any
other damages, whether direct, incidental, foresee-
abla, consequential, or special (including but not im-
ited o loss of use, revenue or pralit), whether basad
upon warranly, contract, tor (including negligence) o
stnct liability ariging in connection with the sale or the
faiture of Prormega products 1o perform inaccordance
with lhe slaled specifications.

© 2008, 2009 Promega Corporation. All Rights
Rescrved

Dual-Glo is a registered lrademark of Promega
Corparalion. GeneClip and PureYield are
trademarks of Promega Corporation.

GenBark is a registered Irademark of US
Department of Heallh and Human Sences.

Praducts may be covered by pending or 1ssued
palenls or may have certain limitations. Plcase visit
our Web site for more information.

All spocifications are subject to change without
prior notica

Producl claims are subject to change. Please
contact Promega Technical Services or access
the Promega online cataleg for the mosl up-lo-date
information on Pramega praducls

Part# 9PIE133
Printed n USA Revised 10/03
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Features List and Map for the pmirGLO Vector

SV40 late poly(A) signal 106-327
Sv40 early enhancer/promotor 426-844
hftfe-neo fusion protein coding region 889-2664
Synthelic polyadenylation signal 2728-2776
B-lactamase {Amp7) coding region 3037-3807
ColEi-derived plasmid origin of replication 4052-4088
Human phosphoglycerate kinase promoter 5094-5609
fucZieporler gene 5645-7297
Multipte cloning site (MCS, Figure 1) 7306-7350

KCE poi i s gnat

S9AD Rany
TN ED

Mtue-nen

pmirGLO
begeon

Veclor
1735Ch0}

Synihigng:
PEAVAL s.gnal H

5 GCAAG ATCGC CGTGT AATTC TAGTT GTTTA AACGA GCTCG CTAGC

Twed T Pinal . EcolGRT el
Dral Sacl
CTCGA GTCTA GAGTC GACCT GCAGG. 3
Xhol Xbal Sall ;
Accl Shilt K

Figure 1. pmirGLO Vector multiple cloning sfte.

I. Sample Protocal

A. Vector Claning

1. Design oligonucletides: Order oligonucleotide pairs that contain the desired miRNA
targel region and, when anreated and ligated into the pmiGLO Vector, result in the
miRNA largat region in the correct 5™ 1o 3" orientation. Insure that the overhangs
crealed by cligonucleotide annealing are complementary to those generaled by restric-
tion enzyme digestion of the pmirGLG Vector in Step 2. Add an internal restriction site
to your ofigonucleotides for clone confirmation (e.q., Notl in Figure 3 creales a -125bp
inserl when digesled wilh Notl because of a Notl site at position 83 in the vector).

2. Digest vector: Linearize the pmirGLO Vector with the appropriale restriction enzyimes lo
generate overhangs that are complementary to the annealed oligonucleotide overhangs.

3. Anneal oligonucteotides: Dilute both oligonucleotides {supplied by user) to 1pg/ul.
Combine 2yt of each oligonucleatide with 4641 of Oligo Annezling Bulfer. Heat at
90°C for 3 minutes, then transfer to a 37°C water bath for 15 minutes. Use the
annealad ofigonuclectides immediately, or slore at -20°C.

B. Ligation and Transformation

1. Dilute annealed oligonucleotides 1:10 in nuclease-free water lo a finat concentration
of 4ng/pl per oligonucleotide. Ligate 4rg of annealed oligonucteotides and 50ng of
linearized vector ustng a standard ligation protocol. Transferm ligated pmirGLG
Veclor using high-efficiency JM10% compelent cells {e.g., Cat.# L2001).

2. Sclect clones on amgicil lin-containing plates, then select clones containing the
oligonuclectides by digesting miniprep-purified DNA (e.g., purified using the
PareYield™ Plasmid Miniprap System, Cal # A1221) using the unique restriction site
ir the oligonucleotide pair. The purified plasmid DNA can be translected directly or
expanded 10 generate more DNA.

Additiona! inforrmation about annealing, ligation, transformation and oligonucleotice
design can b found in the SeaeClip™ U1 Hairpin Cloning Systems Technical Manual,
#TM256, which is available at; Www.promega.comytbs/

Iranstalion
stap codon

firefly luciferase mi-R21 target

gene
In ahsence In presence
of mi-R21 of mi-A21
activity. aclivity.

/TN T

lirefly lucilerase S
prolein mARNA destablized,
1 Iranslation blocked

Light Mo firefly lucierase

protein

|

No light

Figure 2. Mechanism of action of the pmirGLO Vector,

ruzsn

Pmel Noll Internal site mi-R21 target sequence  Xbal
mi-R21 sense, 5" AMAC TA GCGGCCGC TAGT TCAACATCAGTCTGATAAGCTAT Y
Pmel and ¥bal
mi-R21 mismatch sense,
Pmel and Xkal

5" ABAC TA GCGGCCGC TAGT TCAACATCAGAAGATAAGCTAT 3

Xeal mi-A21 larget sequence Notl internal site Pmel

mi-R21 antisense, 5 CTAGA TAGCTTATCAGACTGATGTTGA ACTA GCGGCCGC TA GTTT 3

Prnel and Xbal

ml-R21 mismatch antisense, 5 CTAGA TAGCTTATC TFCTGATGTTGA ACTA GCGGECCGE TAGTTT 3
Pmel and Xbal

Figure 3. Sample oligorucleotides for mi-R21.

C. An Example of Detecting mi-R21 Activity Using the pmirGLO
Vector:miR-21 Construct

An overview describing the use of the pmirGLO Vector to interrogate endagenous mi-R21
microRNA is shown in Figure 2.

The presence of broadly endogenous microRNA mi-R21 was monilored in HeLa cells.
Conslrucls conlained either an exacl maich lo the 21bp mi-R21 largel sequence or &
mismatched version of that farget site {1) as well as Pme!, Xba! and Notl restriction sites
(Figure 3; mismalched sequence is in italics). Twenty-Tour hours afler transfection with the
mi-R21 pmirGLO Vector constructs, cells were analyzed for fuciferase aclivily using the
Dual-Glo® Lucilerase Assay System (Cal.# E2920) and a MicroLumalPlus LBIGV lumino-
meter (Berthold). Normalized firefly luciferase activity {firefly luciferase activity/Renitla
luciferase activity) for each construct was compared to that of the pmirGLO Vegtor no-
inserl control. For each lransfection, luciferase activily was averaged from six replicatas.

100%

g

23
b=

5%
mi-f21

=

m-Rz1

Noinser{ B
msmalchi H

Pergent firetly:Renifia luciterase activity
comparec to no-insert control

Figure 4. Normalized luciferase activity using the pmirGLO Vector with an mi-R21 target
sequence.

Il. Relerence
1. Zeng, Y. and Cullen, B.R. {2003) Sequence requirements for micro RNA progessing

and function in human cells. AMA 9, 112-23.
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ACTTTACCGTGTACCAGTATCGACAAAGCACTCCCICGAAAGAACATETT
: PP ﬂém,-e “:
AGTGGTAGATCTGC ;

TCACCATCTAGACG :

The pOTB7 plasmid began with the pOT2A backbone. A 204bp fragment was designed 1o facilitate the use of the Gateway
: expression system from Life Technologies. Specifically: i
: An atiB1 site is between the BamHI and M13 forward sites. An attB2 site is between Bglil and M13 reverse sites.

The basic layout of the insert is shown above. The 204bp insert was ligated into the existing Xhol and EcoR| sites within the
pOT2A vector. The Xhol site was destroyed and the EcoR! has been changed to a Bglll site. The Hindlll site in pOT2A was
replaced by a Noil site. It is important to note that the EcoRl and Xhol sites are reversed with regard to the Sp6 and T7
sequencing primers compared to the pOT2A vector.

We sequence the 5 ESTs using the M13 Forward primer and the 3 ESTs using the M13 Reverse psimer.

M13 forward (-21) 18-mer

http://www. fruitfly .org/about/methods/pO TB7vector.html 1/19/2009
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TGTAA AACGA CGGCC AGT §

M13 reverse 17-mer
CAGGA AACAG CTATG AC

550 20 TS T

>pQTRT, 1815 bases, 2153 checksum,
CGTTAGAACGCGGCTACARTTAATACATARCCTTATGTATCATACACATA
£ CGATTTAGGTGACACTATAGAACTCGARSGATCCACAAGTTTGTACARAA
AAGCAGGCTTGTAARACGACGGCCAGTAACTATAACGGTCCTAAGGTAGE
CGGGTGCEGAGARAGRGGTAATGAAATGGCACATGGTCATAGCTGTTTCC
TGACCCAGCTTTCTTGTACAAAGTGGT AGATCTGCCGGTCTCCCTATAGT
GAGTCGTATTAATTTCCATAAGCCAGCTTAACCTGCAT TAATGARTCGGT
TGCAGTACCCGGGAATTTAACCCGCCTAATGAGCGGGCTT TTTTITTGTGA
TCCARAGGATCTTCTTGAGATCCTTTTTTTCTGCGCSTAATCTGCTGCTT
GCARRCAAAARAACCACCGCTACCAGCGGTGETTTGTTTGCCGGATCAAG
AGCTACCAACTCTTTTTCCGAAGGTAAC TGGCTTCAGCAGAGCGCAGATA
CCRAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCRAAGRA
CTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGE
CTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGT TGGACTCARGACGA
] TAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGEGGEETTCGTGCAL
RCAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGE
GTGAGCTATGAGARAGCGCCACGCTTCCCGAAGGGAGARAGGCGGACAGSG §
TATCCGGTARGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCC
3 AGGGGGARACGCCTGGTATCT TTATAGTCCTETCGGGTTTCGCCACOTOT
i GACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGEE
! ARAAACGCCAGCRACGCGGATCACAACARRRAGCCCGCTCATTAGGCGGE
CTARATTCTCATGT TTGACAGCTTATCATCGATAAGC TAGCGGCCGCTAG
: CTTTAATGAGTTATCGAGATTTTCAGGAGCTAAGGAAGCTAARATGGAGR
ARARRATCACTGGATATACCACCGTTGATATATCCCAATGGCATCGTAAR
GAACATTTTGAGGCATTTCAGTCAGTTGCTCAATGTACCTATARCCAGAD
CGTTCAGCTGGATATTACGGCCTTTTTAAAGACCGTAAAGAAARATAAGT
ACAAGTTTTATCCGGCCTTTATTCACATTCTTGCCCGCCTGATGARTGLT
CATCCGGAGTTCCGTATGGCAAT GAAAGACGGTGAGCTGGTGATATGGGA
TAGTGTTCACCCTTGTTACACCGTTTTCCATGAGCARACTGARRCGTTTT
CATCGCTCTGGAGTGAATACCACGACGATTTCCGGCAGTTTCTACACATA :
TATTCGCAAGATGTGGCGTGTTACGGTGAABACCTGGCCTATTTCCCTAA :
AGGGTTTATTGAGAATATGTTTTTCGTCTCAGCCAATCCOTGGGTGAGTT i
TCACCAGTTTTGATTTAAACGTGGCCARATATGGACAACTTCTTCGCCCCT i
GTTTTCACCATGGGCARATATTATACGCAAGGCGACRAGGTGCTGATGES P
GCTGGCGATTCAGGTTCATCATGCCGTTTGTGATGGCTTCCATGTCGGCA
GAATGCTTAATGAATTACAACAGTACTGCGATGAGTGGCAGGGCGGEGEREG
TAATTGGTACGTCGA

|
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Please send comments or questions about the web site to bdgp at fruitfly dot org
Last updated: 16 January 2009, Size: 3 5K

http://www. fruitfly org/about/methods/pOTB 7vector. html 1/19/2009
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The product of the mei3+ gene, expressed under control of the mating-type locus, induces meiosis and sp... Page 2 of 3
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M.Meleod, M.Stein and D.Beach

Twenty pg total cell RNA was hybridized with {¥P]DNA in 0.25 M NaCi,
{132 M Hepes pH 7.6, 3 mM EDTA. Reactions were incubated for 16 hat 65°C.
The hybirids were digested wath 100 U §, (BRL) in 4 mM ZnaS0,, 30 mM NiDAc¢
pH 4.6, 0.25 M NaCl and the protected fragments were resolved on 6%
acrylamide/urea gels,

Northern blots were performed as described in Maniaus ez al. {1982).

Photomicroscopy

For visuslization of cell nuclei and spores cells were fixed in 70% cthanol for
18 h, rinsed in 50 mM sodivm citrate pH 7.0, and incubated in 50 ag/ml RNase
at 37°C for 1 h. Propidium iodide ($igma) was added to 2up/ml and the cells
were visualized under combined phase and flucrescence micrascopy. This pro-
cedure highlights cell nuclei. Fully mature spares fluoresce with exaggerated in-
tensity because RNase fails 1o penetrate and degrade the RNA within these
SUCtures.

Expression of meid*t in £, coli

The plasmid pAR3038 s a denivative pBR322 carrying 23 bp of the promoter
of gene 10 of the bacteriophage 77, The 77 promoter is flanked by Bgill and
EcoRV restriction sites and is adjacent to a unique Ndel site that is suitable for
the insertion of target genes (F, W.Studier, personi] communication). The plasmid
PRK172 was derived ffom pAR3I038 by digestion with £coRI {position 4361 in
pBR322) and EcoRY followed by flush ending with the Klenow fragment of DNA
polymerase and blunt-end ligation. The resulting plasmid, which has a deletion
in the promoter region of the tetracycling resistance gene was further digested
with Pwill (position 2066 in pBR322) and Bgfll and blunt-end ligated in order
1o remove the copy number control reglon of pBR322. The unique BamH] site
located downstream of the 77 promoter region was filled in with Klenow
polymerase and an EcoRl linker was added st this site to give pRKI72
(R.Kostriken, personal communication), pRK/ 72 therefore contains the 77 gene
10 promoter but is propagated at very high copy number in &, cofi due to removal
of the pBR322 copy number control region.

An Ndel site was created at the initiating methionine of the meid* gene by
oligonucleotide mutagenesis of the plasmid pmei3, I4'. This consists of pUCL1&
carrying the mei3" gene as an EcoRVY restriction fragment (Figure 1). Single-
stranded DNA was obtained from this plasmid and anncaled with the 23 mer
S'TTTCTACTTCTACATATGAGCTCS . Mutagenesis was as descnbed (Zoller
and Smith, 1984) and resulted in preid. J49'(Nde) which is identical to pmeid. 14
except that it contains an Ndel site (S'CATATG3') at the initiating methionine
of the gene. meid™ was cloned as a Ndel/EcoRI fragment into pRK 172 to give
PMEI3.18.

The E, cofi strain BLZI(DE3) was used for expression of meid' protein. The
sirain carrics 4 chromasomal copy of the bacteriophage T7 RNA polymerase gene
under the control of the lac UVS promoter (Swudier and Molfan, 1986). The
plasmid pME!3. 18 was introduced into this strain and ampicillin-resistant col-
onies were obtained. Individual transforinants were grown at 37°C in 10 ml L
Broth containing 50 ug/ml ampicillin. When the culture reached an ODg,q of 1.2,
glycerol was added 10 a final concentration of 15% and the cells were frozen
at —T0°C. For production of the mei3* protein, frozen cells were thawed and
10 X innoculated into 10 mi M9 media (Miller, 1972} containing ampicillin, The
cufrure was induced with 0.4 mM IPTG (Sigma) when attaining an ODgg of 0.4
and cclls were harvested by centmfugation 3 h afier induction. Cell pellets were
stored frozen at —70°C.

Purification of meid® prowin

Frogen pellets (10-ml cells) were thawed on ice and resuspended in 1,0 ml 50 mM
Tris~HCIpH 7.8, 2 mM DTT, § mM EDTA, 2 mM benzamidine HCL, 2 mM
PMSE 10% glycerol, 0.3% Triton X100 and 0,6 mg/ml lysozyme (Sigma). Aftes
incubation on ice for 30 min, cells were sonicated for four 3-s intervals, The
extract was clarified by cenrifugation at 10 (00 ¢ for 20 min, Approximately
6% of the meid' protein was found in the insoluble pellet and the material was
solubalized in 1% sodium deosycholate, The solubilized material consisted primari-
ly of el protein and one other rmiajor comarminant. The contaminant was removed
by DES2 cellulose (Whatman) chromatography.

Preparation of monoclonal antibodies

BalbC female mice (National Cancer Institute) were imnwinized with meid” pro
lein according (o the following schedule, The first i.p. injection contained SO ug
meid™ protein in complete Freund's adjuvant. This was followed at 2-week in-
tervals by further i.p. injections. Three weeks following the last injection, mice
were immnunized with 50 ug mei3* protein i.v, Mice were sacrificed 3 days after
the final injection and splecn cells were fused in the presence of pulyethylene
glyeol to NS-1 mycloma cells by standard techniques (Gallre er al,, [977),

http://www.pubmedcentral.gov/pagerender.fegi?artid=553457&pageindex=8

by vortexing fur 3 min, After 30 min incut
were collected by centrifugation. The pel
sarated ether and resolubilized n 5% ¢
difuted 1:1 10 2 > sample buffee {Laennli,
were electrophoresed on a 7.5 15.0% p
1970). Proteins were transferred o nitroc
as desenbed in Bumnetie (1981}, Following
blocked in 3% ovalbumin (Sigma) in phe
for 2 h. Papers were washed in 150 mM
0,05 NP-40. 50 mM Tris 7.5 (NET) far
incubated with tissue coltuie supernatar
(N—8) for | h at room temperature, After
was incuhated with 20 gCi ¥ rabbit an(
in PBS, 1% BSA for 30 min at room ten
NET, filters were dried and exposed to
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B Amp’ -pBR322
[] pBR322
Synthetic oligonuclotide
Hind Il [1]
Eco Rl [3564] _ Bam HI/Bet | fusion [22]
Pvu | [3509 Bam Hi 1260
Sph | [3481] {260]
Nru | [3257] “
Acc i/Pvu Il (3128] \ -
fusion - dligo gy
Nde | [3076 RSY 40
e { [3076] LTR  Stop nolyA
_ signal
4 .
pMB1 53— Pst| [809]
ori
pRSVI-(Hind IlI)
Aat Il [1090]
Ampr
Sca| [1528]
Bg! | [1891] Pvu ! [1640]
Mst | [1786] Pst1[1767]
Hind Ill Bam HI/Bcl | fusion

oligo stop = AAGCTTGCTGATTGATTGACCGGATCA




VECTOR: pSUPER .basic

pSUpeR RNA| System”’ CATALOG#:  VEC-PBS-0001/0002
Length: 3176 bp

Key Sites Vector Features
Bgill: 928 f1(+) origin: 441-135
Hindlll: 934 H1 promoter: 708 - 934
EcoRl: 707 pUC origin; 1373-2040
Sall: 949 Ampicillin resistance ORF: 3048-2191
Xhol: 955

T7 primer binding site (AATACGACTCACTATAG): 627-643

T3 primer binding site (CTTTAGTGAGGGTTAAT): 989-1005
M13(-20) primer binding site (GTAAAACGACGGCCAGT): 600-616
M13 reverse primer binding site (CATGGTCATAGCTGTT): 1023-1038

L€
Dralll

BsaAl Ecl1 3611
Nael Sacl
Alel
Btgl
Sacll
Notl
Eagl
Xbal
Styl Spel
b BamH!
Smal
Bbel KasI Narl|Xmal
Sfol BstAP] Psti
Bglll FEcoR1
Hind!] BstBI
Clal Aatll
Accl Zral
Hincll
Sall
Xhol
Eco01091
AlwNI ACC65I

Kpnl

Sapl
AT
Pcil



igy Vector Database > pT/7T3D

{_} a d d ge e Vector Database

Vector Database is a list of plasmid backbones from publications and several companies, including cloning,
mammalian expression, bacterial expression, and lentiviral and retroviral plasmids. The database is compiled
by Addgene, and hosted on LabLife. LabLife does not sell or distribute any of the plasmids fisted in this
catalog.

Plasmid Name pT7T3D
Alt Names pT7T3D-Pacl
Source/Vendor Image Consortium
Promoter T7
Plasmid Size 2897
Sequencing Primer T7
Bacterial Resistance Amp
Plasmid Sequence View Sequence

Haal 2703
FigoIs 2307
Florigun
Pyii 2548
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pTA13D
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SEREIE il



Tet-Off® Advanced Inducible Gene Expression Systems User Manual

Appendix A: Tet Vector Information

Protecol No. PT39456-1

Version No.

16

PRO73294

Clontech offers a wide variety of inducible expression vectors designed for use wich Tet Expresssion Systems (Figure

8). Visit www.clontech.com for a complete list of currently available vectors. The vectors below are supplied wich
the Ter-Off Advanced Gene Expression System (Car. No. 630934).

EcoRI
XE.?' 1767)

(tTAZS)

Advanced
T1kh

HindIi
{1988
BamHI
14212)
Xhal
(4200)

Figure 5. Map of pTet-Off Advanced. For a complete vector description, refer to the enclosed pTet-Off Advanced Vector Information Packet
{PT3845-5).

Xho'}
2

MCs
323- 411)

THE,,;
’

Phgm
Pyul
{1985)

Amp
pTRE-Tight
26kb
w2
EiAAT[CGAGCTCGGTACCCGGGGATCCTCTAGTCAECTGACGCGT
EcoRl Kpol \ BamHi Pvull  MIul
i Smal

(.SETAECGCBQCQQCATCGATMGCTTGTCGACGATATCTCTAGA

Hhel Hindlll Xbal
Xho! e EagIN‘Oll Clal  Hind| gilcll EcoRY al
1602}

Figure 6. Map and MCS of pTRE-Tight. For a complete vector description, refer 1o the enclosed Vector Information Packet {PT3720-5).

Luciferase

mad

P,

minCHY

Tight

Amp'

pTRE-Tight-Luc
4.2 kb

5V40
pely A

Figure 7 Map of pTRE-Tight-Luc.

www.clontech.com Clontech Laboratories, Inc.

ATakara Bio Company



pTRlamp19 Vector

7406

Page 1of 2

NOTE: Commercial use of this vector requires a license from Ambion.

Catalog #: 7406 — 10 pg

Concentration: 0.5 mg/ml

Storage Conditions: Store at —20°C or 4°C.
All Ambion plasmids are shipped at ambient temperature for convenience and cost. This in
no way affects the high quality perfarmance of this plasmid. Upon receipt, store the plasmid
at 4°C for frequent use or —20°C for long term storage.

Storage Buffer: 10 mM Tris-HCI pH 7.5, 1 mM EDTA.

Quality Control: The sequence of the polylinker and promoter regions of pTRI-amp-19 has been confirmed
by dideoxynucieotide sequencing.

The vector is linearized with EcoR |, Hind Il and Sma | for 1 hour, re-ligated at room
temperature for 3 hours, then tested for transformation, blue/white color selection and
antibiotic resistance.

USER INFORMATION

pTRlamp19 is a triple tandem phage promoter transcription vector available exclusively from Ambion. When a DNA
insert is cloned into the multiple cloning site and cut with a restriction enzyme on the distal side of the insert, such as
Eco RI, the construct may be transcribed with any of the three phage RNA polymerases to make a transcript. Despite
the close proximity to two other phage promoter sites, we have found no transcription from the inappropriate premoter,
otherwise known as “"cross-talk". All sites shown in the multiple cloning site are unique. pTRlamp19 was constructed
using the vector pUC19 as a backbone and is 2782 bp long. This vector is ampicillin resistant and contains the §-
galactosidase gene, thereby allowing blue-white color selection of transformants. Selection for the ampicillin marker is
readily accomplished using a final concentration of 50 ng/ml ampicillin.

Each of the phage promoters in this vector is a CU Minus™ promoter, enabling the transcription of full length, high-
specific activity RNA probes when the radiolabeled nucleotide is limited to as low as 0.3 uM.

Ali products sold by Ambion are intended for research use only unless otherwise indicated. This product is not intended
for diagnostic or drug purposes.

Warranty and Liability: Ambion is committed fo providing the highest qualily reagents at competilive prices. Ambion warrants that the products meet or exceed the
performance standards described in the product specification sheets. If you are not completely satisfied with any product, our peiicy is to replace the product or credit
the fuil purchase price and delivery charge. No other warranties of any kind, expressed or implied are provided by Ambion. Ambion's liability shall not exceed the
purchase price of the product. Ambion shall have no liability for direct, indirect, consequential or incidental damages arising from the use, resulls of use, or inability to
use its Products. 0100

QC Form 0270

Ambion, Irnc. * 2130 WOODWARD STREET « AUSTIN, TEXAS 78744-1832 » TEL: (512)651-0200 » TOLL-FREE: (800)888-8804 » FAX: (512)651-0201 « WWW.AMBION.COM



pTRIamp19 7406
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Rsal
Aval
Kpnl
{ Hpa i

EcoR | i
i Taq | Sma |
AUl Bam H
i ! Sacl! Mbo i

EcoR Il Hae III Ss%l : Dpn

GGATGTGCTGCAAGGEGATTAAGTTGGGTAACGCCAGGGTTTTECCAGTCACGACGTTGTAAAACGACGGCCAGTGAATTCGAGCTCGGTACCCGGGGAT

CCTACACGACGTTCCGCTAATTCAACCEATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACTTAAGCTCGAGCCATGGGCCCCTA

=413 Uni FORwed
Xbal
HinF 1
i sall
Accl Sph |
aq | i RHinD Ul
HinD il Pstl Al HinF | Moo I

CCTCTAGAGTCGACCTGCAGGCATGCAAGCTTCTCCTCCCTTTAGTGAGGGTAATTCTCTCTCTCTCCCTATAGTGAGTCGTATTAATTCLTTCTCTTCT
2

GGAGATCTCAGCTGGACGTCCGTACGTTCGAAGAGFAGGGAAATCACTCCCATTAAGAGAGAGAGAGGGATATCACTCAGCATAATTAAGGAAGAGAAGA

A
( T3 Promoter ( T7 Promoter §‘_P

A!u ] Aiu I

ATAGTGTCACCTAAATCGTTGGAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTG

TATCACAGTGGATTTAGEAACCTCGAACCGCATTAGTACCAGTATCGACAAAGGACACAC

SPE Promaoter I— M13 REv-i

QC Form 0270



Fwd: RE: Fwd: Biological Agents Registry Form: Strong

Subject: Fwd: RE: Fwd: Biological Agents Registry Form: Strong
From: Jennifer Stanley <jstanle2@uwo.ca>

Date: Fri, 27 Aug 2010 13:32:57 -0400
To: kvolkening@robarts.ca, "'rsn@uwo.ca

<rsn@uwo.ca>

Thanks Kathy

[ understand from Ron that Dr. Dekaban has also reviewed this - so the official paperwork & approval
will come through sometime next week,

Jennifer

-------- Original Message --------
Subject:RE: Fwd: Biological Agents Registry Form: Strong
Date:Fri, 27 Aug 2010 11:40:07 -0400
From:Kathryn Volkening <kvolkening@robarts.ca>
To:Jennifer Stanley <jstanle2(@uwo.ca>
CC:Ron Noseworthy <rnoseworthy(@robarts.ca>, "lantz@robarts.ca" <lantz@robarts.ca>,
Michael Strong <Michael.Strong@schulich.uwo.ca>

Hi Jennifer,

Please see the attached word document outlining the details asked for about the cDNA that we have used
in our cloning in Dr. M.J. Strong's lab (to be included in the BARF submission). Anything else, please let me
know by email (I will not be available in person between 10:30am Monday August 30 and 9am Tuesday
September 7).

Thanks.

Kathy

From: Jennifer Stanley [mailto:jstanle2@uwo.ca]

Sent: August-25-10 4:12 PM

To: Kathryn Volkening; 'rsn@uwo.ca'

Subject: Fwd: Fwd: Biological Agents Registry Form: Strong

Hi Ron
Here is the e-mail without the file attachment,
Jennifer

-------- Original Message --------
Subject:Fwd: Biological Agents Registry Form: Strong
Date:Wed, 25 Aug 2010 14:44:19 -0400
From:Jennifer Stanley <jstanle2(@uwo.ca>
To:kvolkening@robarts.ca
CC:'rsn@uwo.ca' <rsn@uwo.ca>

1 of2 8/27/2010 1:33 PM



c¢DNA cloned in Dr. Michael Strong's Lab

There are no full genes (aka straight from the genome of any species, including introns
and exons) cloned in this lab. All constructs have been created from cDNA (derived
from RNA) from tissues/cells, and do not contain any of their native transcriptional
regulatory elements (enhancers/repressors). All are expressed solely through regulatory
elements contained in the commercial constructs (list provided in Appendix B. None of
the cDNAs cloned have any known oncogenicity. All clones are from human ¢cDNA
origin with the exception of NF, TDP-43, FUS/TLS which have both human and mouse
cDNA origin clones and 14-3-3 of which one isoform is of bovine cDNA origin.

Tau (all isoforms): These isoforms are thought to be housekeeping proteins that are
observed to form "tangles" and plaques in neurodegenerative diseases such as Alzheimers
disease-probably as a product of the disease and not a cause of the disease per se. These
proteins have no known oncogenic properties,

RGNEF (all isoforms): RGNEF is a Rho Guanine Nucleotide Exchange Factor that is
required for signaling within living cells. This protein serves to exchange GTP/GDP at
the site of protein phosphorylation events, allowing for the propogation of signaling from
the cell surface to target proteins within the cell. This is a housekeeper protein with no
known oncogenic properties.

NFs (all forms, NFL, NFM and NFH; mouse and human): The neurofilaments are
proteins that are integral to the structure of neurons. They form the "skeleton” of the
neuron, and help to maintain cell shape. As well, neurofilament pathways within cells act
as intracellular "highways" down which trafficking of other proteins, RNA and organelles
occurs. These are ubiquitous proteins with no known oncogenic properties.

TDP-43 (all isoforms/truncation and mutations): TDP-43 is a dual RNA/DNA binding
protein that is ubiquitously expressed and functions in the production of microRNA
(small cellular RNA that regulate many cell functions), mRNA stability, mRNA export
and trafficking throughout the cell. This protein has no known oncogenic properties.
This protein appears to be overexpressed in some neurodegenerative diseases and in
response to neuronal injury. Without this protein it appears cells cannot survive.

FUS/TLS (all isoforms/truncations and mutations): FUS/TLS is also a dual RNA/DNA
binding protein that is ubiquitously expressed and functions in much the same manner as
TDP-43. FUS/TLS has been described to form a fusion protein in liposarcoma, however,
in the absense of a cancer state this protein does not form any fusions, and is not
oncogenic.

14-3-3 (all isoforms): These proteins are ubiquitously expressed housekeepers. They
serve as scaffolding proteins to facilitate the interaction of other proteins. They have no
Oncogenic properties.



Ubiquitin: Ubiquitin is a protein that is added by ubiquitin ligase to other proteins that
have been targeted for degradation. This protein has no oncogenic properties.

Superoxide dismutase 1 (SOD1): SOD1 is a protein found predominantly in the
mitochondria of mammalian cells. It functions as a free radical scavenger. It has no
known oncogenic properties.

Vimentin: Vimentin is a cell scaffolding and cytoskeletal protein which functions with
NFs to control cell shape, locomotion and cell-cell interfaces. It is not oncogenic.

Nestin: (See NF and Vimentin) Nestin is a cell cytoskeletal protein with the same
functions as the NFs and Vimentin. It is not oncogenic.

Lamin: Lamin is a nuclear membrane located protein that functions in the maintanence
of nuclear pores and the structure of the nuclear membrane. Nuclear pores are vital to the
movement of materials like IRNA, miRNA, mRNA and various cell signaling proteins in
and out of the nucleus. It is not oncogenic.

Progesterone receptor A and B (small fragments only 200 bases in size only, not the
full receptor): The FULL receptor for progesterone has been linked with an increase in
the proliferative capabilities of cancers. We have only 2 small 200 base fragments of
these receptors cloned for in situ hybridization studies. These fragments are not
oncogenic. The full receptors themselves serve to relay signals from the hormone
progesterone to cells. The receptors themselves are not oncogenic. Please note that we
have not cloned the entire receptors, simply 200 bases of each of them.





