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1. Description

The pCI® and pSI Mammalian Expression Vectors are designed to promote
constitutive expression of cloned DNA inserts in mammalian cells. The major
difference between the two vectors is the enhancer/promoter region controlling
the expression of the inserted gene. The pSI Expression Vector contains the
simian virus 40 (SV40) enhancer and early promoter region, whereas the pCI
Expression Vector contains the human cytomegalovirus (CMV) major
immediate-early gene enhancer/promoter region.

The pSI'and pCI Vectors can be used for both transient and stable expression of
genes. For stable expression, the pSI or pCI Vectors must be co-transfected with
an expression vector containing a selectable gene for mammalian cells.
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2. Product Components and Storage Conditions

Product Size Cat. #
pCI Mammalian Expression Vector 20pg E1731
pSI Mammalian Expression Vector 20pg E1721

pCl and pSI Mammalian Expression Vectors are supplied frozen in TE buffer (pH 8.0).

Storage Conditions: Store the vectors at -20°C.

3. pCI Mammalian Expression Vector Multiple Cloning Sequence and Map

T7 Transcription Start

5" ... CTTAATACGACTCACTATAGGCTAGCCTCGAGAATTCACGCGT
| L I i I |

T7 Promoter "Nhel Xho!  EcoRI  Miul
Small
1
\GGTACCJ?'CTAGAJ(\BTCGACJCCGGGCGGCCGC R e
| | o
Kpn| Xbal  Accl BstZ |
Sal Not |

Figure 1. Multiple cloning region sequence and T7 promoter of the pCI
Mammalian Expression Vector. The sequence shown corresponds to RNA
synthesized by T7 RNA polymerase. The strands shown are the same as the ssDNA
strands produced by the pCI Vector.
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pCI Mammalian Expression Vector sequence reference points:

Cytomegalovirus immediate-early enhancer/promoter region

Chimeric intron

T7-EEV sequencing primer binding site
T7 RNA Polymerase Promoter (-17 to +2)

T7 promoter transcription start site
Multiple cloning region

SV40 late polyadenylation signal
Phage f1 region

p-lactamase (Amp*) coding region
ColEl-derived origin of replication

1-742
857-989
1020-1041
1034-1052
1051
1052-1104
1111-1332
1422-1877
2314-3174
3936

Use the T7 EEV Promoter Primer (Cat.# Q6700) to sequence ssDNA produced
by the pCl and pSI Vectors. Do Not use the T7 Promoter Primer (Cat.# Q5021)
to sequence the pCl or pSI Vectors. There is a sequence difference between the

primer and the promoter sequences.
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4. pSIMammalian Expression Vector Multiple Cloning Sequence and Map
T7 Transcription Start

5" ... CTTAATACGACTCACTATAGGCTAGCCTCGAGAATTCACGCGT
L Ly | [ I |

T7 Promoter Nhel xnoi  EcoRl  Miul

S

ma |

GGTACCTCTAGAGTCGACCCGGGCGGCCGC ... &
[I—

Xba | gcc | BstZ |

all Not |

0771MA09_4B

Figure 2. Multiple cloning region sequence and T7 promoter of the pSI
Mammalian Expression Vector. The sequence shown corresponds to RNA
synthesized by T7 RNA polymerase. The strands shown are the same as the ssDNA
strands produced by the pSI Vector.

Balll
ori
SV40 Enhancm
Early Promoter Bst98l 17 1
Pstl Nhel | 678
Xhol 684
Intron Bst98l | [EcoRI | 689
psI Miul | 695
Vector Xbal 707
3632b Sall 713
Amp* ¢ P) SV40 Late, Accl | 714
poly(A) Smal | 720
BstzZI | 724
Notl 724
BamHI

f1ori

«

pSI Mammalian Expression Vector sequence reference points:

0684VA06_4B

SV40 enhancer and early promoter region 1-419
Chimeric intron 483-615
T7 EEV sequencing primer binding site 646-667
T7 RNA Polymerase Promoter (-17 to +2) 660-678
T7 promoter transcription start site 077
Multiple cloning region 678-730
SVA40 late polyadenylation signal 737-958
Phage f1 region 1048-1503
p-lactamase (Ampr) coding region 1940-2800

Use T7 EEV Promoter Primer (Cat.# Q6700) to sequence ssDNA produced by

@ the pCI and pSI Vectors. Do Not use the T7 Promoter Primer (Cat.# Q5021) to
sequence the pCI or pSI Vectors. There is a sequence difference between the
primer and the promoter sequences.
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5.B.

5.C.

Vector Components
Enhancer/Promoter Regions

The SV40 enhancer/promoter region present in the pSI Vector and the CMV
enhancer/ promoter region present in the pCI Vector allow strong, constitutive
expression in many cell types. The promiscuous nature of the CMV
enhancer/promoter has been demonstrated in transgenic mice, where
expression of the chloramphenicol acetyltransferase (CAT) gene under the
regulation of the CMV enhancer/ promoter was observed in 24 of the 28
tissues examined (1). The pSI Vector contains the SV40 origin of replication,
which allows transient, episomal replication in cells expressing the SV40 large
T antigen such as COS-1 or COS-7 cells (2).

Chimeric Intron

Downstream of the enhancer/ promoter region is a chimeric intron composed
of the 5”-donor site from the first intron of the human B-globin gene and the
branch and 3"-acceptor site from the intron that is between the leader and the
body of an immunoglobulin gene heavy chain variable region (3). The
sequences of the donor and acceptor sites, along with the branchpoint site,
have been changed to match the consensus sequences for splicing (4).

Transfection studies have demonstrated that the presence of an intron flanking
the cDNA insert frequently increases the level of gene expression (5-8). The
increase in expression level due to the presence of the intron depends on the
particular cDNA insert. For example, in transient transfections of 293s cells, we
have found that the presence of the chimeric intron in the pSI Vector results in
a 21-fold increase in expression of the CAT gene. In contrast, the chimeric
intron increases the gene expression level from the luciferase cDNA by only
3-fold.

The intron is located 5 to the cDNA insert in order to prevent utilization of
possible cryptic 5”-donor splice sites within the cDNA sequence (9). In
transgenic experiments, the presence of an intron is necessary to promote a
high level of expression for virtually all cDNA inserts (10-12).

T7 Promoter

A T7 promoter is located downstream of the intron (i.e., immediately upstream
of the multiple cloning region). This promoter can be used to synthesize RNA
transcripts in vitro using T7 RNA Polymerase (Cat.# P2075).
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5.D. Multiple Cloning Region

The multiple cloning region is immediately downstream from the T7
promoter. The unique restriction sites available in the multiple cloning region
of the pCI and pSI Vectors are identical, except that the pSI Vector does not
contain a unique Kpn I site within this region. The sites in the multiple
cloning region are compatible with subcloning cDNAs that have been
prepared with the Universal RiboClone® cDNA Synthesis Systems

(Cat.# C4360).

@ Note: There are no ATG sequences in either the multiple cloning region or
between the transcription start site and the multiple cloning region. Thus, an
ATG for the initiation of translation must be present in the inserted DNA.

5.E. SV40 Late Polyadenylation Signal

Polyadenylation signals cause the termination of transcription by RNA
polymerase II and signal the addition of approximately 200-250 adenosine
residues to the 3-end of the RNA transcript (13). Polyadenylation has been
shown to enhance RNA stability and translation (14,15). The late SV40
polyadenylation signal is extremely efficient and has been shown to increase
the steady-state level of RNA approximately 5-fold more than the early SV40
polyadenylation signal (16).

5.F. f1 Origin of Replication and Plasmid Replicon

The backbones for the pCI and pSI Vectors were derived from the
PGEM®-3Zf(+) Vector. As a result, these vectors are high-copy plasmids and
contain the origin of replication of the filamentous phage f1. For generation of
single-stranded DNA (ssDNA) from the f1 origin, bacteria transformed with
the pSI or pCI Vectors carrying the DNA insert of interest are infected with an
appropriate helper phage. The plasmid then enters the f1 replication mode,
and the resulting ssDNA is exported from the cell as an encapsidated virus
particle. The ssDNA molecule exported has the sequence of the strand shown
for the multiple cloning region (Figures 1 and 2). For further information,
please contact your local Promega Branch Office or Distributor. In the U.S.,,
contact Technical Services at 1-800-356-9526.

The “poison” sequence present in pBR322 that has been shown to inhibit
replication of SV40 origin-containing vectors in COS cells has been deleted in
the pCl and pSI Vectors (17). This results in more efficient expression of the
cloned cDNAs in COS cells and other cells that have been transformed with
the SV40 large T antigen.
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6. Related Products

Product Size Cat. #
Flexi® Cloning System Entry/Transfer 5 entry, 20 transfer reactions C8640
Flexi® Cloning System Transfer 100 transfer reactions 8820
Carboxy Flexi® System, Transfer 50 transfer reactions C9320
pCl-neo Mammalian Expression Vector 20pg E1841
pAdVAntage™ Vector 20pg E1711
T7 EEV Promoter Primer 2ng Q6700
ProFection® Mammalian Transfection

System — Calcium Phosphate 40 transfections E1200
TransFast™ Transfection Reagent 1.2mg E2431
Tfx™-50 Transfection Reagent 2.1mg E1811
Tfx™-20 Transfection Reagent 4.8mg E2391
Product Size Cat.#
Universal RiboClone® cDNA Synthesis System 1 system C4360
T7 RNA Polymerase* 1,000 units P2075
*For Laboratory Use.
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8. Appendix
8.A. pCI Mammalian Expression Vector Restriction Enzyme Sites

The following restriction enzyme tables were constructed using DNASTAR®
sequence analysis software. Please note that we have not verified this
information by restriction digestion with each enzyme listed. The location
given specifies the 3" end of the cut DNA (the base to the left of the cut site).
For more information on the cut sites of these enzymes or if you identify a
discrepancy, please contact your local Promega Branch or Distributor. In the
U.S., contact Promega Technical Services at 800-356-9526. Vector sequences are
available in the GenBank® database (GenBank®/EMBL Accession Number
U47119) and online at: www.promega.com/vectors/

Table 1. Restriction Enzymes That Cut the pCI Vector Between 1 and 5 Times.

Enzyme # of Sites Location Enzyme # of Sites Location
Aatll 5 278, 331, 414, Bst98I 2 820,1017
600, 2182 BstOI 5 243, 436, 3830,
Accl 1 1088 3843, 3964
Acc651 1 1075 BstZI 1 1098
AflTI 2 820, 1017 Cfr10I 2 1547, 3016
AflITI 1 1069 Clal 1 1336
Alw44l 3 1932, 2429, 3675 Dral 4 1302, 2523, 3215,
AlwNI 1 3580 3234
AspHI 5 721, 1936, 2433, Drall 1 2121
2518, 3679 Dralll 1 1655
Aval 2 1058, 1092 DrdI 4 809, 1699, 2018,
Avall 2 2737, 2959 3887
Ball 2 10, 64 Dsal 1 513
BamHI 1 1343 Eael 4 8, 62,1098, 2708
Banl 5 618, 943, 1075, Eagl 1 1098
1611, 3148 Earl 2 1360, 2302
BanlI 2 721,1581 EcIHKI 1 3101
Bbsl 1 928 Eco521 1 1098
BglII 1 4001 EcoICRI 1 719
Bsal 2 882, 3035 Ecol 1 1063
BsaOl 5 1101, 1382, 2583, FokI 5 950, 2019, 2662,
2732, 3655 2949, 3130
BsaAl 2 493, 1652 Fspl 2 1401, 2878
BsaBI 1 1342 Haell 3 1497, 1505, 3749
Bsa]l 3 513, 1092, 3829 HinclIl 3 669, 1089, 1241
BsaMI 2 1162, 1255 HindII 3 669, 1089, 1241
Bsml 2 1162, 1255 HindIII 1 748
BspHI 3 2156, 2261, 3269 Hpal 1 1241
Bspl 1 844 Kpnl 1 1079
BsrGI 1 9 Mlul 1 1069
BssSI 3 2125, 2432, 3816

Note: The enzymes listed in boldface type are available from Promega.
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Table 1. Restriction Enzymes That Cut the pCI Vector Between 1 and 5 Times
(continued).
Enzyme # of Sites Location Enzyme # of Sites Location
MspAl 4 1999, 2465, 3406, Sall 1 1087

3651 Scal 2 1030, 2620
Nael 1 1549 Sinl 2 2737, 2959
Ncol 1 513 Smal 1 1094
Ndel 2 387,1927 SnaBI 1 493
NgoMIV 1 1547 Spel 1 152
Nhel 1 1052 Sspl 4 5, 52, 1860, 2296
NotI 1 1098 Styl 1 513
NspI 1 2076 Vspl 2 160, 2926
PaeR71 1 1058 Xbal 1 1081
PspAl 1 1092 Xhol 1 1058
Pstl 1 830 Xmal 1 1092
Pvul 2 1382, 2732 XmnI 1 2501
Sacl 1 721
Table 2. Restriction Enzymes That Do Not Cut the pCI Vector.
AccB71 Bsp1201 EcoRV Pmll Spll
AcclII BssHII Ehel Ppul0l Srfl
Agel Bst1107 I Fsel PpuMI Sse8387 I
Apal BstEII I-Ppol PshAI Stul
Ascl BstXI Kasl PspbIl Swal
Avrll Bsu36l Narl Pvull TfiI
Bbel Cspl Nrul Rsrll Tth1111
BbrPI Csp45I1 Nsil Sacll Xeml
Bbul Eco47III Pacl Sfil
Bcll Eco72] PAIMI Sgfl
BlpI Eco811 PinAI SgrAl
Bpu1102 I EcoNI Pmel Sphl

Table 3. Restriction Enzymes That Cut the pCI Vector 6 or More Times.

Acil Bst711 HinfI Mnll Sau96l
Acyl BstUI Hpall Msel ScrFI
Alul Cfol Hphl Mspl SfaNI
Alw26I Ddel Hsp92I Neil Taql
Bbvl Dpnl Hsp92II Ndell Tru9l
Bgll Dpnll Mael NlallI XhoIl
BsaHI Fnu4HI Maell NlalV

Bsp1286 1 Haelll Maelll Plel

Bsrl Hgal Mbol Rsal

BsrSI Hhal Mboll Sau3A I

Note: The enzymes listed in boldface type are available from Promega.
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8.B. pSI Mammalian Expression Vector Restriction Enzyme Sites

The following restriction enzyme tables were constructed using DNASTAR®
sequence analysis software. Please note that we have not verified this information by
restriction digestion with each enzyme listed. The location given specifies the 3" end
of the cut DNA (the base to the left of the cut site). For more information on the cut
sites of these enzymes or if you identify a discrepancy, please contact your local
Promega Branch or Distributor. In the U.S., contact Promega Technical Services at
800-356-9526. Vector sequences are available in the GenBank® database
(GenBank®/EMBL Accession Number U47121) and online at:
WWWw.promega.com/vectors/

Table 4. Restriction Enzymes That Cut the pSI Vector Between 1 and 5 Times.

Enzyme # of Sites Location Enzyme # of Sites Location
Aatll 1 1808 BspHI 3 1782, 1887, 2895
Accl 1 714 BspMI 1 470
Acc65I 2 48,701 BssSI 3 1751, 2058, 3442
Acyl 2 1805, 2187 Bst98I 2 446, 643
AflIT 2 446, 643 BstZI 1 724
AfIIIT 1 695 Cfr101 2 1173, 2642
Alw44l 3 1558, 2055, 3301 Clal 1 962
AlwNI 1 3206 Dral 4 928, 2149, 2841,
AspHI 4 1562, 2059, 2144, 2860
3305 Drall 1 1747
Aval 2 684, 718 Dralll 1 1281
Avall 2 2363, 2585 DrdlI 4 435, 1325, 1644,
Avrll 1 398 3513
BamHI 1 969 Dsal 2 9, 305
Banl 5 48, 569,701, 1237, Eael 2 724, 2334
2774 Eagl 1 724
BanlII 1 1207 Ear I 2 986, 1928
Bbsl 1 554 EclHKI 1 2727
Bbul 2 146, 218 Eco52I 1 724
BglI 3 351, 1037, 2609 EcoRI 1 689
BglII 1 3627 Fspl 2 1027, 2504
Bsal 2 508, 2661 Haell 3 1123, 1131, 3375
BsaOl 5 727,1008, 2209, Hgal 5 1056, 1637, 2195,
2358, 3281 2925, 3503
BsaAl 1 1278 HincIl 2 715, 867
BsaBI 1 968 HindII 2 715, 867
BsaHI 2 1805, 2187 HindIII 1 414
BsaMI 2 788, 881 Hpal 1 867
Bsml 2 788, 881 Hsp92I 2 1805, 2187
Bsp12861 5 1207, 1562, 2059, Kpnl 2 52,705
2144, 3305 Mlul 1 695

Note: The enzymes listed in boldface type are available from Promega.
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Table 4. Restriction Enzymes That Cut the pSI Vector Between 1 and 5 Times
(continued).
Enzyme # of Sites Location Enzyme # of Sites Location
MspA1l 5 74, 625, 2091, Rsal 5 50, 656, 703,

3032, 3277 1570, 2246
Nael 1 1175 Sall 1 713
Ncol 2 9,305 Scal 2 656, 2246
Ndel 1 1553 Sfil 1 351
NgoMIV 1 1173 Sinl 2 2363, 2585
Nhel 1 678 Smal 1 720
NotI 1 724 Sphl 2 146, 218
Nsil 2 148, 220 Sspl 2 1486, 1922
NsplI 3 146, 218, 1702 Stul 1 397
PaeR71 1 684 Styl 3 9, 305, 398
Ppul0l 2 144, 216, Tfil 1 420
PspAl 1 718 Vspl 1 2552
Pstl 1 456 Xbal 1 707
Pvul 2 1008, 2358 Xhol 1 684
Pvull 1 74 Xmal 1 718

Xmnl 1 2127

Table 5. Restriction Enzymes That Do Not Cut the pSI Vector.

Acc B7I Bsp1201 Eco811 PfIMI SgrAl
AccllIl BsrGI EcoICRI PinAl SnaBI
Agel BssHII EcoNI Pmel Spel
Apal Bst1107 I EcoRV Pmll Spll
Ascl BstEII Ehel PpuMI Srfl
Ball BstXI Fsel PshAI Sse 83871
Bbel Bsu361 I-Ppol Psp5II Swal
BbrPI Cspl Kasl Resrll Tth111I
Bcll Csp45I1 Narl Sacl Xeml
Blpl Eco47IIT Nrul Sacll

Bpu1102 I Eco721 Pacl Sgfl

Note: The enzymes listed in boldface type are available from Promega.
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Table 6. Restriction Enzymes That Cut the pSI Vector 6 or More Times.

Acil Cfol Hpall Msel ScrFI

Alul Ddel Hphl Mspl SfaNI
Alw261 Dpnl Hsp92II Nil Taql

Bbvl Dpnll Mael Ndell Tru9l
Bsa]l Fnu4HI Maell NIlalll Xholl
Bstl Fokl Maelll NlaIV

Bsr SI Haelll Mbol Plel

Bst711 Hhal Mboll Sau3AI

BstOI HinfI MnlI Sau96l

Note: The enzymes listed in boldface type are available from Promega.

() The CMV promoter and its use are covered under U.S. Pat. Nos. 5,168,062 and 5,385,839 owned by the University
of Iowa Research Foundation, lowa City, lowa, and licensed FOR RESEARCH USE ONLY. Research Use includes
contract research for which monetary or other consideration may be received. Other commercial users must obtain a
license to these patents directly from the University of lowa Research Foundation.

©1994-2006 Promega Corporation. All Rights Reserved.

Flexi, Transfectam, pGEM, ProFection and RiboClone are registered trademarks of Promega Corporation.
pAdVAntage, Tfx and TransFast are trademarks of Promega Corporation.

DNASTAR is a registered trademark of DNASTAR, Inc. GenBank is a registered trademark of U.S. Dept. of Health
and Human Services.

Products may be covered by pending or issued patents or may have certain limitations. Please visit our Web site for
more information.

All prices and specifications are subject to change without prior notice.

Product claims are subject to change. Please contact Promega Technical Services or access the Promega online
catalog for the most up-to-date information on Promega products.
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