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Important Information

Contents 20 pg of pDisplay , lyophilized in TE, pH 8.0.

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

Product The pDisplay” vector is qualified by restriction digest. Restriction digests must

Qualification demonstrate the correct banding pattern when electrophoresed on an agarose gel. The
table below lists the restriction enzymes used to digest the vector and the expected
fragments.

Restriction Enzyme Expected Fragments (bp)
BamH 1 170, 5155
Bgl 11 5325
Pst1 5325
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Overview

Introduction

Tested
Applications of
pDisplay™

i Note

Introduction

pDisplay is a 5.3 kb mammalian expression vector that allows display of proteins on the
cell surface. Proteins expressed from pDisplay™ are fused at the N-terminus to the murine
Ig x-chain leader sequence, which directs the protein to the secretory pathway, and at the
C-terminus to the platelet derived growth factor receptor (PDGFR) transmembrane domain,
which anchors the protein to the plasma membrane, displaying it on the extracellular side.
Recombinant proteins expressed from pDisplay™ contain the hemagglutinin A and myc
epitopes for detection by western blot or immunofluorescence. To get started with cloning
into pDisplay™, see page 4.

The pDisplay™ vector has been used to express c-jun and a single chain antibody against
phOx hapten (Chesnut et al., 1996). Both proteins were shown to be correctly expressed at
the cell surface by incubation with anti-myc antibody followed by incubation with a
magnetic bead-conjugated secondary antibody. Transfected cells were selected by using a
magnet.

For your convenience, Anti-myc Antibody is available from Invitrogen, Catalog no.
R950-25. In addition, Anti-myc Antibody is available as a horseradish peroxidase (HRP)
conjugate or an alkaline phosphatase (AP) conjugate for one-step westerns (Catalog nos.
R951-25 and R952-25, respectively).




Methods

Cloning into pDisplay "

Introduction

Maintenance of
pDispIaymI

Cloning iﬂto the
pDisplay Vector

The following section provides general guidelines for cloning your gene of interest into
the pDisplay™ vector. For help with DNA ligations, E. coli transformations, restriction
enzyme analysis, purification of single-stranded DNA, DNA sequencing, and DNA
biochemistry, please see Molecular Cloning: A Laboratory Manual (Sambrook et al.,
1989) or Current Protocols in Molecular Biology (Ausubel et al., 1994).

In order to propagate and maintain pDisplay™, we recommend that you resuspend the
lyophilized vector in 20 pl sterile water to make a 1 ug/pl stock solution. Store at -20°C.

Use this stock solution to transform an E. coli strain that is recombination deficient (recA)
and endonuclease A deficient (endA) such as TOP10F’ (Catalog no. C615-00) or
equivalent.

For your convenience, TOP10F" is available from Invitrogen as chemically competent or
electrocompetent cells.

Item Quantity | Catalog no.
Electrocomp™ TOP10F’ 5x 80 pul C665-55
Ultracomp™ TOP10F” (chemically competent cells) 5x 300 ul C665-03
One Shot® TOP10F” (chemically competent cells) 21 x50 ul C3030-03

pDisplay™ vector is a fusion vector requiring that you clone your gene of interest in frame
with the initiation ATG of the N-terminal Ig k-chain leader sequence and the C-terminal
myc epitope/PDGFR-TM. It may be necessary to use PCR to create a fragment with the
appropriate restriction sites to clone in frame at both ends. Carefully inspect your gene
and the multiple cloning site before cloning your gene of interest. A diagram of the
multiple cloning site is included on the next page.

continued on next page



Cloning into pDisplay™, Continued

Multiple Cloning
Site of pDisplay™

541

821

874

924

984

1044

1104

1164

functional testing.

Below is the multiple cloning site for pDisplay™. Restriction sites are labeled to indicate
the cleavage site. The multiple cloning site has been confirmed by sequencing and

5" end of hCMV promoter/enhancer

GCGCGCGTTG ACATTGATTA TTGACTAGTT ATTAATAGTA ATCAATTACG GGGTCATTAG
enhancer region (5" end)r—
TTCATAGCCC ATATATGGAG TTCCGCGTTA CATAACTTAC GGTAAATGGC CCGCCTGGCT

GACCGCCCAA

CAATAGGGAC

CAGTACATCA AGTGTATCAT

GGCCCGCCTG

TCTACGTATT AGTCATCGCT

GTGGATAGCG

CAAT

CGACCCCCGC

TTTCCATTGA

GCATTATGCC

AP1

GTTTGACTCA

CCATTGACGT CAATAATGAC GTATGTTCCC ATAGTAACGC
CGTCAATGGG TGGACTATTT ACGGTAAACT GCCCACTTGG
ATGCCAAGTA CGCCCCCTAT TGACGTCAAT GACGGTAAAT
CAGTACATGA CCTTATGGGA CTTTCCTACT TGGCAGTACA

ATTACCATGG TGATGCGGTT TTGGCAGTAC ATCAATGGGC

CGGGGATTTC CAAGTCTCCA CCCCATTGAC GTCAATGGGA

enhancer region (3" end)
GTTTGTTTTG GCACCAAAAT CAACGGGACT TTCCAAAATG TCGTAACAAC TCCGCCCCAT

TATA 3" end of CMV

TGACGCAAAT GGGCGGTAGG CGTGTACGGT GGGAGGTCTA TATAAGCAGA GCTCTCTGGC

Putative transcriptional start

T7 promoter/priming site

TAACTAGAGA ACCCACTGCT TACTGGCTTA TCGAAATTAA TACGACTCAC TATAGGGAGA

CCCAAGCTTG GTACCGAGCT CGGATCCACT AGTAACGGCC GCCAGTGTGC TGGAATTCGG

Ig k-chain leader sequence

CTTGGGGATA TCCACC ATG GAG ACA GAC ACA CTC CTG CTA TGG GTA CTG CTG
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu

hemagglutinin A epitope

TAT GCT'GGG

Tyr Ala

CCA GGT TCC ACT GGT GAA'TAT CCA TAT GAT GTT CCA GAT
Pro Gly Ser Thr Gly Asp Tyr Pro Tyr Asp Val Pro Asp

Sfi 1

GCC CAGCCGGCCA GATCTCCCGG GATCCGCGG CTGCAG

myc epitope

Bgl 11 XmallSma 1 Saclll pstSla!IAcc 1
HC GAC

GAA CAA AAA
Glu Gln Lys

GCAGGAGGTC

CCTGGCCCTG

| ,ﬁ)GFR transmembrane domain (5 end)

CTC ATC TCA GAA GAG GAT CTG AATGCTGTGG GCCAGGACAC
Leu Ile Ser Glu Glu Asp Leu

ATCGTGGTGC

GTGGTGCTCA

PDGEFR (3’ end)

GAAGCCACGT

TCTGTTGTTT

TAGGCGGCCG

GCCCCTCCCC

BGH poly (A) addition site
CTTTACTAAT AAAATGAGGA

CACACTCCTT GCCCTTTAAG GTGGTGGTGA TCTCAGCCAT

CCATCATCTC CCTTATCATC CTCATCATGC TTTGGCAGAA

CTCGAGATCA GCCTCGACTG TGCCTTCTAG TTGCCAGCCA

CGTGCCTTCC TTGACCCTGG AAGGTGCCAC TCCCACTGTC




General Guidelines for Transformation and Transfection

Introduction

E. coli

Transformation
\ |

\QWENO Ve

*ECo
Ao

Plasmid
Preparation

Methods of
Transfection

The following guidelines and recommendations are provided for your convenience. If you
need more details about the techniques discussed, please refer to the general molecular
biology references in the References section.

Transform your ligation mixtures into a competent recA, endA E. coli strain (e.g. TOP10,

TOP10F’, DH50) and select on LB plates containing 50-100 pg/ml ampicillin. Select 10-
20 clones and analyze for the presence and orientation of your insert.

We recommend that you sequence your construct with the T7 Promoter (Catalog nos.
N560-02) and a gene specific reverse primer to confirm that your gene is correctly fused
to the Ig x-chain leader sequence at the N-terminus and the myc/PDGFR-TM peptide at
the C-terminus.

Once you have confirmed that your gene is correctly fused, prepare plasmid DNA for
transfection. Plasmid DNA for transfection into eukaryotic cells must be very clean and
free from phenol and sodium chloride. Contaminants will kill the cells and salt will
interfere with lipids, decreasing transfection efficiency. We recommend using the
S.N.A.P. Miniprep Kit (Catalog no. K1900-01) for isolation of 10 - 15 ug of plasmid
DNA or CsCl gradient centrifugation for isolation of >15 pg of plasmid DNA.

For established cell lines (e.g. HeLa, 293), please consult original references or the
supplier of your cell line for the optimal method of transfection. It is recommended that
you follow exactly the protocol for your cell line. Pay particular attention to medium
requirements, when to pass the cells, and at what dilution to split the cells. Further
information is provided in Current Protocols in Molecular Biology (Ausubel et al.,
1994).

Methods for transfection include calcium phosphate (Chen and Okayama, 1987; Wigler et
al., 1977), lipid-mediated (Felgner ef al., 1989; Felgner and Ringold, 1989) and
electroporation (Chu ef al., 1987; Shigekawa and Dower, 1988). Invitrogen offers the
Calcium Phosphate Transfection Kit (K2780-01) and a large variety of reagents for
mammalian transfection. See our Web site at www.invitrogen.com for more details on
transfection products.

continued on next page



General Guidelines for Transformation and Transfection,

Continued

Geneticin® (G418)
Activity

Geneticin®
Selection
Guidelines

Detection of
Displayed
Proteins

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

Geneticin® is available from Invitrogen in both 1 g (Catalog no. 11811-023) and 5 g
(Catalog no. 11811-031) quantities. Use as follows:

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

e  Test varying concentrations of Geneticin® on your cell line to determine the
concentration that kills your cells (kill curve). Cells differ in their susceptibility to
Geneticin®™

Cells will divide once or twice in the presence of lethal doses of Geneticin®, so the effects
of the drug take several days to become apparent. Complete selection can take up to

3 weeks of growth in selective medium. For more information, see Ausubel et al. (1994)
unit 9.5.

You may wish to confirm that your protein in being displayed on the cell membrane by
using in situ immunofluorescent labeling of cells with antibodies to c-myc or to
hemagglutinin A. Alternatively, you may use an indirect magnetic selection procedure
with a magnetic bead-conjugated secondary antibody. For basic protocols, please see
Antibodies: A Laboratory Manual (Harlow and Lane, 1988, p. 359-421)or Current
Protocols in Molecular Biology (Ausubel et al., 1994, p. 14.6.1-14.6.2)




Troubleshooting

Introduction

The table below describes solutions to some possible problems.

Problem

Reason

Solution

No Expression

Method of transfection is
not optimal.

Optimize transfection or
change transfection method.

Protein is not in frame with
Ig k-chain leader sequence

Sequence your construct to
check frame.

Protein is not displayed

Protein is not in frame with
PDGFR-TM

Use antibody to
hemagglutinin or myc to
check for expression.

Sequence your construct to
check frame.




Appendix
pDisplay " Vector

Features of pDisplay™ (5325 bp) contains the following elements. All features have been functionally
pDisplayTM tested.
Feature Benefit

Human cytomegalovirus (CMV) Permits efficient, high-level expression of

immediate-early promoter/enhancer your recombinant protein (Andersson ef al.,
1989; Boshart et al., 1985; Nelson et al.,
1987)

T7 promoter/priming site Allows for in vitro transcription in the sense
orientation and sequencing through the
insert

ATG initiation codon Permits initiation of translation of the
pDisplay™ fusion protein

Murine Ig K-chain leader sequence Targets protein to secretory pathway
(Coloma et al., 1992)

Hemagglutinin A epitope tag Allows detection of the fusion protein by

(Tyr-Pro-Tyr-Asp-Val-Pro-Asp-Tyr-Ala) monoclonal antibody 12CA5 (Kolodziej
and Young, 1991; Niman ef al., 1983)

Multiple cloning region with eight unique | Allows insertion of your gene and

sites facilitates cloning
myc epitope Allows detection of pDisplay™ fusion
(Glu-GIn-Lys-Leu-Tle-Ser-Glu-Glu- protein with the Anti-myc Antibodies
Asp-Leu) (Evan et al., 1985)

Platelet-derived growth factor receptor Anchors the fusion protein to the plasma
transmembrane domain (PDGFR-TM) membrane for display (Gronwald ef al.,

1988)

Bovine growth hormone (BGH) Efficient transcription termination and

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

pUC origin High-copy number replication and growth
in E. coli

SV40 early promoter and origin Permits expression of the kanamycin

resistance gene for Geneticin® resistance in
mammalian cells

Allows episomal replication in cells
containing SV40 large T antigen

Kanamycin resistance gene Confers resistance to Geneticin® in
mammalian cells

TK polyadenylation signal Efficient transcription termination and
polyadenylation of kanamycin resistance
gene mRNA

Ampicillin resistance gene (B-lactamase) | Selection in E. coli

f1 origin Allows rescue of single-stranded DNA

continued on next page



pDisplay”" Vector, Continued

Map of pDisplay™  The figure below shows the features of pDisplay™. The complete sequence of pDisplay™
is available for downloading from our Web site (www.invitrogen.com) or by contacting
Technical Service (see page 9). Details of the multiple cloning site are shown on page 5.

] PDGFR Transmem-
&l  brane Domain

Comments for pDisplay™
5325 nucleotides

CMV promoter: bases 1-596

T7 promoter: bases 638-657

Murine Ig kappa-chain V-J2-C signal peptide: bases
737-799

Hemagglutinin A epitope: bases 800-826

Multiple Cloning Site: bases 827-873

myc epitope: bases 874-903

PDGFR transmembrane domain: bases 907-1056
Bovine growth hormone polyadenylation signal: bases
1069-1288

pUC origin: bases 1378-2051

Thymidine kinase polyadenylation site: bases 2458-2187
Neomycin/Kanamycin resistance gene: bases 3421-2366
SV40 origin and promoter: bases 3797-3456




Technical Service

World Wide Web Visit the Invitrogen Web Resource using your World Wide Web browser. At the site, you

can:

S

Get the scoop on our hot new products and special product offers

View and download vector maps and sequences

Download manuals in Adobe™ Acrobat” (PDF) format

Explore our catalog with full color graphics

Obtain citations for Invitrogen products

Request catalog and product literature

Once connected to the Internet, launch your Web browser (Internet Explorer 5.0 or newer
or Netscape 4.0 or newer), then enter the following location (or URL):

http://www.invitrogen.com

...and the program will connect directly. Click on underlined text or outlined graphics to
explore. Don't forget to put a bookmark at our site for easy reference!

Contact Us For more information or technical assistance, please call, write, fax, or email. Additional
international offices are listed on our Web page (www.invitrogen.com).

Corporate Headquarters:

Invitrogen Corporation
1600 Faraday Avenue
Carlsbad, CA 92008
USA

Tel: 1 760 603 7200

Japanese Headquarters:

Invitrogen Japan K.K.
Nihonbashi Hama-Cho Park
Bldg. 4F

2-35-4, Hama-Cho, Nihonbashi

Tel: 81 3 3663 7972

Tel (Toll Free): 1 800 955 6288 Fax: 81 3 3663 8242

Fax: 1 760 602 6500

E-mail:
tech_service@invitrogen.com

E-mail: jpinfo@invitrogen.com

European Headquarters:

Invitrogen Ltd

3 Fountain Drive
Inchinnan Business Park
Paisley PA4 9RF, UK

Tel: +44 (0) 141 814 6100
Fax: +44 (0) 141 814 6287

E-mail: eurotech@invitrogen.com

continued on next page
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Technical Service, Continued

Limited Warranty

10

Invitrogen is committed to providing our customers with high-quality goods and services.
Our goal is to ensure that every customer is 100% satisfied with our products and our
service. If you should have any questions or concerns about an Invitrogen product or
service, please contact our Technical Service Representatives.

Invitrogen warrants that all of its products will perform according to the specifications
stated on the certificate of analysis. The company will replace, free of charge, any product
that does not meet those specifications. This warranty limits Invitrogen Corporation’s
liability only to the cost of the product. No warranty is granted for products beyond their
listed expiration date. No warranty is applicable unless all product components are stored
in accordance with instructions. Invitrogen reserves the right to select the method(s) used
to analyze a product unless Invitrogen agrees to a specified method in writing prior to
acceptance of the order.

Invitrogen makes every effort to ensure the accuracy of its publications, but realizes that
the occasional typographical or other error is inevitable. Therefore Invitrogen makes no
warranty of any kind regarding the contents of any publications or documentation. If you
discover an error in any of our publications, please report it to our Technical Service
Representatives.

Invitrogen assumes no responsibility or liability for any special, incidental, indirect
or consequential loss or damage whatsoever. The above limited warranty is sole and
exclusive. No other warranty is made, whether expressed or implied, including any
warranty of merchantability or fitness for a particular purpose.
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