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PRODUCT INFORMATION
Content:
- 1 disk of lyophilized GT100 E. coli bacteria transformed by pDRIVE-chEF1α.
- GT100 genotype is: F-, mcrA, Δ(mrr-hsdRMS-mcrBC), Ø80lacZ∆M15,
∆lacX74, recA1, endA1.
- 4 pouches of E. coli Fast-Media® Zeo
Shipping and storage:
- Products are shipped at room temperature.
- Transformed bacteria should be stored at -20˚C. Bacteria are stable up to one
year when properly stored.
- Store E. coli Fast-Media® Zeo at room temperature. Fast-Media® is stable 18
months when stored properly.
Quality control:
- Plasmid construct has been confirmed by restriction analysis and sequencing.
- Bacteria have been lyophilized, and their viability upon resuspension has been
v e r i f i e d .
- Promoter activity has been confirmed by transient transfection of 293 cells as
well as other selected cell lines.

GENERAL PRODUCT USE
pDRIVE is an expression plasmid containing a native or composite promoter
of interest. pDRIVE may be used to:
- Subclone a promoter of interest into another vector. Unique r e s t r i c t i o n
sites are present at each end of the promoter allowing convenient excision.
The 5’ sites include S d a I , P s t I, and S p e I. S d a I is compatible with N s i I and P s t I .
S p e I is compatible with Av r I I , N h e I and Xba I. The 3’ restriction site is Nco I
which includes the ATG start codon, and is compatible with BspH I and
BspLU11 I.
- Compare the activity of diff e rent pro m o t e r s in transient transfection experiments.
Each pDRIVE promoter drives the expression of the LacZ reporter gene which
allows for testing of the promoter’s activity in transient transfection experiments.
Furthermore, the LacZ gene is flanked by unique restriction sites (Nco I and
EcoR I) for easy replacement with a different gene of interest.

PROMOTER CHARACTERISTICS

EF-1α promoter
The EF-1 alpha gene encodes for elongation factor-1 alpha which is one of the
most abundant proteins in eukaryotic cells and is expressed in almost all kinds
of mammalian cells. The promoter of this “housekeeping” gene exhibits a
strong activity, higher than viral promoters such as SV40 and RSV promoters1,
and on the contrary to the CMV promoter, yields persistent expression of the
transgene in vivo2. The chimpanzee EF-1α promoter shares a 98.46% homology
to the human EF-1α promoter.

PLASMID FEATURES
• LacZ gene encodes β-galactosidase an enzyme that catalyzes the hydrolysis of
X-Gal, producing a blue precipitate that can be easily visualized under a microscope.
• SV40 pAn: The Simian Virus 40 late polyadenylation signal enables eff i c i e n t
cleavage and polyadenylation reactions resulting in high levels of steady-state
mRNA.
• pMB1 Ori is a minimal E. coli origin of replication with the same activity
as the longer Ori.
• EM7 is a bacterial promoter that enables the constitutive expression of the
antibiotic resistance gene in E. coli.
• Sh ble gene confers zeocin resistance therefore allowing the selection of
transformed E. coli carrying a pDRIVE plasmid.
Note: Stable transfection of clones cannot be performed due to the absence of
an eukaryotic promoter upstream of the Sh ble gene.

METHODS
Growth of pDRIVE-transformed bacteria:
Use sterile conditions to do the following: 
1- Resuspend the lyophilized E. coli by adding 1 ml of LB medium in the
tube containing the disk. Let sit for 5 minutes. Mix gently by inverting the
tube several times.
2- Streak bacteria taken from this suspension on a zeocin LB agar plate prepared
with the E. coli F a s t - M e d i a®Zeo agar provided (see below).
3- Place the plate in an incubator at 37˚C overnight.  
4- Isolate a single colony and grow the bacteria in TB supplemented with
zeocin using the Fast-Media® Zeo liquid provided (see below).
5- Extract the pDRIVE plasmid DNA using the method of your choice.

Selection of bacteria with E. coli Fast-Media Zeo:
E. coli Fast-Media® Zeo is a new, fast and convenient way to prepare l i q u i d
and solid media for bacterial culture by using only a microwave. E. coli Fast-
Media® Zeo is a TB (liquid) or LB (solid) based medium with zeocin, and con-
tains stabilizers. 
E. coli Fast-Media® Zeo can be ordered separately (catalog code # fas-zn-l, fas-
zn-s).
Method:
1- Pour the contents of a pouch into a clean borosilicate glass bottle or flask.
2- Add 200 ml of distilled water to the flask
3- Heat in a microwave on MEDIUM power setting (about 400Watts), until
bubbles start appearing (approximately 3 minutes). Do not heat a closed
c o n t a i n e r. Do not autoclave Fast-Media®.
4- Swirl gently to mix the preparation. Be careful, the bottle and media are hot,
use heatproof pads or gloves and care when handling.
5- Reheat the media for 30 seconds and gently swirl again. Repeat as necessary
to completely dissolve the powder into solution. But be careful to avoid
overboiling and volume loss.
6- Let agar medium cool to 45˚C before pouring plates. Let liquid media cool
to 37˚C before seeding bacteria. 
N o t e : Do not reheat solidified Fast-Media® as the antibiotic will be permanently
d e s t royed by the pro c e d u re .

References:
1- Kim DW et al. (1990). Gene. 91(2): 217-23.
2. Guo ZS et al. (1996). Gene Ther. 3(9):802-10

Element
Promoter
5’UTR
Intron*
Enhancer

Name
EF-1α
EF-1α
EF-1α

-

Origin
Chimpanzee
Chimpanzee
Chimpanzee

-

Size bp
1365
988^

944
-

*Intron is contained within the 5’ UTR. ^Size of 5’UTR without intron is 44 bp.
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CCTGCAGGGCCCACTAGTGGAGCCGAGAGTAATTCATACAAAAGGACTCGCCCCTGCCTTGGGGAATCCCAGGGACCGTCGTTAAACTCCCACTAACGTA

GAACCCAGAGATCGCTGCGTTCCCGCCCCCTCACCCGCCCGCTCTCGTCATCACTGAGGTGGAGAAGAGCATGCGTGAGGCTCCGGTTCCCGTCAGTGGG

CAGAGCGCACATCGCCCACAGTCCCCGACAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGA

TGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCC

AGAACACAGgtaagtgccgtgtgtggttcccgcgggcctggcctctttacgggttatggcccttgcgtgccttgaattacttccatgcccctggctgcag

tacgtgattcttgatcccgagcttcgggttggaagtgggtgggagagttcgaggccttgcgcttaaggagccccttcgcctcgtgcttgagttgaggcct

ggcttgggcgctggggccgccgcgtgctaatctggtggcaccttcgcgcctgtctcgctgctttcgctaagtctctagccatttaaaatttttgataacc

agctgcgacgctttttttctggcgagatagtcttgtaaatgcgggccaagatctgcacactggtatttcggtttttggggccgcgggcggcgacggggcc

cgtgcgtcccagcgcacatgttcggcgaggcggggcctgcgagcgcggccaccgagaatcggacgggggtagtctcaaactggccggcctgctctggtgc

ctggcctcgcgccgccgtgtatcgccccgccctgggcggcaaggctggcccggtcggcaccagttgcgtgagcggaaagatggccgcttcccggccctgc

tgcagggagctcaaaatggaggacgcggcgcccgggagagcgggcgggtgagtcacccacacaaaggaaaagggcctttccttcctcatccgtcgcttca

tgtgactccacggagtaccgggcgccgtccaggcacctcgattagttctcgagcttttggagtacgtcgtctttaggttggggggaggggttttatgcga

tggagtttccccacactgagtgggtggagactgaagagttaggccagcttggcacttgatgtaattctccttggaatttgccctttttgagtttggatct

tgcctcattctcaagcctcagacagtggttcaaagtttttttcttccatttcagGTGTCGTGAAAACTACCCCTAAAAGCCACCATGGGGGGTTCTCATC

ATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGGGATCTGTACGACGATGACGATAAGGTACCTAAGGATCAGCTTGGAGT

TGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGC

GAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCT

GGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCC

CATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACG

CGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACC

TGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGTTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAG

CGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTA

CTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGC

CTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCC

GAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAAT

GGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGG

TGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGG

CCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGC

GTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATC

GCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGT

GGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCC

CACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATC

AGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCT

GGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACC

AGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCG

CTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGAC

MetG lyG lySe rH i sH

isH isH isH isH isG lyMetAlaSerMetThrG lyG lyG lnG lnMetGlyArgAspLeuTyrAspAspAspAspLysValProLysAspGlnLeuGlyVa

lAspProValVa lLeuGlnArgArgAspTrpGluAsnProGlyVa lThrG lnLeuAsnArgLeuAlaAlaH isProProPheAlaSerTrpArgAsnSer

G luG luA laArgThrAspArgProSerG lnG lnLeuArgSerLeuAsnG lyG luTrpArgPheAlaTrpPheProA laProG luA laVa lProG luSerT

rpLeuG luCysAspLeuProG luA laAspThrVa lVa lVa lProSerAsnTrpG lnMetH isG lyTyrAspAlaPro I leTyrThrAsnVa lThrTyrPr

o I leThrVa lAsnProProPheVa lProThrG luAsnProThrG lyCysTyrSerLeuThrPheAsnVa lAspG luSerTrpLeuGlnG luG lyG lnThr

Arg I l e I lePheAspGlyValAsnSerAlaPheHisLeuTrpCysAsnGlyArgTrpValG lyTyrG lyGlnAspSerArgLeuProSerGluPheAspL

euSerAlaPheLeuArgAlaGlyGluAsnArgLeuAlaValMetValLeuArgTrpSerAspGlySerTyrLeuGluAspGlnAspMetTrpArgMetSe

r G l y I lePheArgAspVa lSerLeuLeuHisLysProThrThrG ln I leSerAspPheHisValAlaThrArgPheAsnAspAspPheSerArgAlaVal

LeuG luA laG luVa lG lnMetCysG lyG luLeuArgAspTyrLeuArgVa lThrVa lSerLeuTrpG lnG lyG luThrG lnVa lA laSerG lyThrA laP

roPheG l yG l yG l u I l e I leAspGluArgGlyG lyTyrAlaAspArgValThrLeuArgLeuAsnValG luAsnProLysLeuTrpSerAlaG lu I l e P r

oAsnLeuTyrArgAlaVa lVa lG luLeuHisThrA laAspGlyThrLeu I l eG luA laG luA laCysAspVa lG lyPheArgG luVa lArg I leG luAsn

GlyLeuLeuLeuLeuAsnGlyLysProLeuLeuI l eArgG lyVa lAsnArgH isG luH isH isP roLeuH isG lyG lnVa lMetAspG luG lnThrMetV

a lG l nAsp I leLeuLeuMetLysGlnAsnAsnPheAsnAlaValArgCysSerHisTyrProAsnHisProLeuTrpTyrThrLeuCysAspArgTyrGl

yLeuTyrVa lVa lAspGluAlaAsn I leGluThrHisGlyMetValProMetAsnArgLeuThrAspAspProArgTrpLeuProAlaMetSerGluArg

ValThrArgMetValG lnArgAspArgAsnHisProSerVal I l e I l eTrpSerLeuG lyAsnG luSerG lyH isG lyA laAsnH isAspA laLeuTyrA

rgT rp I l eLysSerVa lAspProSerArgProVa lG lnTyrG luG lyG lyG lyA laAspThrThrA laThrAsp I l e I leCysProMetTyrAlaArgVa

lAspG luAspG lnProPheProA laVa lP roLysTrpSer I leLysLysTrpLeuSerLeuProG lyG luThrArgProLeu I leLeuCysG luTyrA la

H isA laMetG lyAsnSerLeuGlyG lyPheAlaLysTyrTrpG lnA laPheArgGlnTyrProArgLeuGlnG lyG lyPheVa lTrpAspTrpVa lAspG

lnSe rLeu I leLysTyrAspGluAsnGlyAsnProTrpSerAlaTyrGlyGlyAspPheGlyAspThrProAsnAspArgGlnPheCysMetAsnGlyLe

uVa lPheA laAspArgThrProH isProA laLeuThrG luA laLysH isG lnG lnG lnPhePheG lnPheArgLeuSerG lyG lnThr I l eG l uVa lTh r

SerG luTyrLeuPheArgHisSerAspAsnGluLeuLeuHisTrpMetValA laLeuAspGlyLysProLeuAlaSerG lyG luValProLeuAspValA

l aP roG l nG l yLysG l nLeu I l eG luLeuProG luLeuProG lnProG luSerA laG lyG lnLeuTrpLeuThrVa lArgVa lVa lG lnProAsnA laTh
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CGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCAT

CTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATA

AAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTG

GGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCT

CACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGG

CGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTA

TCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGC

GGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATC

GCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGA

ATTACAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATAATCTAGTCGAGAATTCGCTAGCTCGACATGATAAGATACATTG

ATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTGAAATTTGTGATGCTATT

GCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTT

AAAGCAAGTAAAACCTCTACAAATGTGGTAGATCCATTTAAATGTTAATTAACTAGCCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCG

TCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGG

TTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTT

AGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACC

GGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCG

AACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGA

GCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCA

GGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTAATTAAATTTTTCA

AAAGTAGTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACTCACTATAGGAGGGCCATCATGGCCAAGTTGACCAGTGCTGTCCCA

GTGCTCACAGCCAGGGATGTGGCTGGAGCTGTTGAGTTCTGGACTGACAGGTTGGGGTTCTCCAGAGATTTTGTGGAGGATGACTTTGCAGGTGTGGTCA

GAGATGATGTCACCCTGTTCATCTCAGCAGTCCAGGACCAGGTGGTGCCTGACAACACCCTGGCTTGGGTGTGGGTGAGAGGACTGGATGAGCTGTATGC

TGAGTGGAGTGAGGTGGTCTCCACCAACTTCAGGGATGCCAGTGGCCCTGCCATGACAGAGATTGGAGAGCAGCCCTGGGGGAGAGAGTTTGCCCTGAGA

GACCCAGCAGGCAACTGTGTGCACTTTGTGGCAGAGGAGCAGGACTGAGGATAAGAATTGTAACAAAAAACCCCGCCCCGGCGGGGTTTTTTGTTAATTA

A

r A l a T r p S e r G l u A l a G l y H i s I l eSe rA laTrpG lnG lnTrpArgLeuA laG luAsnLeuSerVa lThrLeuProA laA laSerH i sA la I l e P r oH i s

LeuThrThrSerGluMetAspPheCysI leG luLeuGlyAsnLysArgTrpGlnPheAsnArgGlnSerG lyPheLeuSerG lnMetTrp I leGlyAspL

ysLysGlnLeuLeuThrProLeuArgAspGlnPheThrArgAlaProLeuAspAsnAspI l eG l yVa l Se rG l uA l aTh rA rg I leAspProAsnAlaTr

pVa lG luArgTrpLysA laA laG lyH isTyrG lnA laG luA laA laLeuLeuG lnCysThrA laAspThrLeuA laAspA laVa lLeu I l eThrThrA la

H i sA l aT rpG lnH i sG lnG lyLysTh rLeuPhe I leSerArgLysThrTyrArg I l eAspG lySe rG lyG lnMetA la I l eThrVa lAspVa lG luVa lA

laSerAspThrP roH i sP roA laArg I leG lyLeuAsnCysG lnLeuAlaG lnVa lA laG luArgVa lAsnTrpLeuG lyLeuG lyProG lnG luAsnTy

rProAspArgLeuThrAlaAlaCysPheAspArgTrpAspLeuProLeuSerAspMetTyrThrProTyrValPheProSerGluAsnGlyLeuArgCys

GlyThrArgGluLeuAsnTyrG lyProHisG lnTrpArgGlyAspPheGlnPheAsn I l eSerArgTyrSerG lnG lnG lnLeuMetG luThrSerH isA

rgH isLeuLeuH isA laG luG luG lyThrTrpLeuAsn I leAspG lyPheH isMetG ly I l eG lyG lyAspAspSerTrpSerProSerVa lSerA laG l

uLeuGlnLeuSerAlaG lyArgTyrH isTyrG lnLeuVa lTrpCysGlnLys•••
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