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PRODUCT INFORMATION
Content:
- 1 disk of lyophilized GT100 E. coli bacteria transformed by
p D R I V E - S V 4 0 - h F e r H - m E F 1 .
- 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® pouches are
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.

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. 
- 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

SV40-hFerH-mEF1 promoter (1423 bp)
Ferritin is an ubiquitous iron storage protein. It is a 24 subunit protein
composed of two subunit types termed H (heavy) and L (light) which perform
complementary functions in the protein. The synthesis of ferritin is highly
regulated by the iron status of the cell. The iron regulation is achieved at the
translational level through interaction between a 28-nucleotide iron-responsive
element (IRE) located in the 5’ UTR of ferritin mRNAs and a cytosolic protein,
the iron regulatory protein1. To eliminate the iron regulation of the ferritin
promoter, the 5’ UTR of FerL has been replaced by 5’UTR of the  chimpanzee
elongation factor 1 (EF1) gene. This modification makes the FerL p r o m o t e r
ubiquitous and constitutive. To further increase its activity in a large host range,
the SV40 enhancer has been added. The enhancement varies from 2-fold in
non-permissive cells to 20-fold in permissive cells2.

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 fast and convenient way to prepare liquid 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.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. Eisenstein RS. and Munro HN., 1990. Translational regulation of ferritin synthesis by
iron. Enzyme 44(1-4):42-58
2. Moreau P. et al., 1981. The SV40 72 base repair repeat has a striking effect on gene
expression both in SV40 and other chimeric recombinants. Nucleic Acids Res.
9(22):6047-68.
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Element Name Origin Size bp
Enhancer SV40 Viral 235
Promoter FerH Human 179
5’ UTR EF1 Mouse 1002
Intron 944
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CCTGCAGGGCCTGAAATAACCTCTGAAAGAGGAACTTGGTTAGGTACCTTCTGAGGCTGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAA

AGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAG

TATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCACTAGTTCCGCCAGAGCGCGCGAGGGCCTCCAGCGGCCGCCCCTCCCCCACAGCAGGG

GCGGGGTCCCGCGCCCACCGGAAGGAGCGGGCTCGGGGCGGGCGGCGCTGATTGGCCGGGGCGGGCCTGACGCCGACGCGGCTATAAGAGACCACAAGCG

ACCCGCAGGGCCAGACGTTCTTCGCCGAAGCTTGCCGTCAGAACGCAGGTGAGGGGCGGGTGTGGCTTCCGCGGGCCGCCGAGCTGGAGGTCCTGCTCCG

AGCGGGCCGGGCCCCGCTGTCGTCGGCGGGGATTAGCTGCGAGCATTCCCGCTTCGAGTTGCGGGCGGCGCGGGAGGCAGAGTGCGAGGCCTAGCGGCAA

CCCCGTAGCCTCGCCTCGTGTCCGGCTTGAGGCCTAGCGTGGTGTCCGCGCCGCCGCCGCGTGCTACTCCGGCCGCACTCTGGTCTTTTTTTTTTTTGTT

GTTGTTGCCCTGCTGCCTTCGATTGCCGTTCAGCAATAGGGGCTAACAAAGGGAGGGTGCGGGGCTTGCTCGCCCGGAGCCCGGAGAGGTCATGGTTGGG

GAGGAATGGAGGGACAGGAGTGGCGGCTGGGGCCCGCCCGCCTTCGGAGCACATGTCCGACGCCACCTGGATGGGGCGAGGCCTGGGGTTTTTCCCGAAG

CAACCAGGCTGGGGTTAGCGTGCCGAGGCCATGTGGCCCCAGCACCCGGCACGATCTGGCTTGGCGGCGCCGCGTTGCCCTGCCTCCCTAACTAGGGTGA

GGCCATCCCGTCCGGCACCAGTTGCGTGCGTGGAAAGATGGCCGCTCCCGGGCCCTGTTGCAAGGAGCTCAAAATGGAGGACGCGGCAGCCCGGTGGAGC

GGGCGGGTGAGTCACCCACACAAAGGAAGAGGGCCTGGTCCCTCACCGGCTGCTGCTTCCTGTGACCCCGTGGTCCTATCGGCCGCAATAGTCACCTCGG

GCTTTTGAGCACGGCTAGTCGCGGCGGGGGGAGGGGATGTAATGGCGTTGGAGTTTGTTCACATTTGGTGGGTGGAGACTAGTCAGGCCAGCCTGGCGCT

GGAAGTCATTTTTGGAATTTGTCCCCTTGAGTTTTGAGCGGAGCTAATTCTCGGGCTTCTTAGCGGTTCAAAGGTATCTTTTAAACCCTTTTTTAGGTGT

TGTGAAAACCACCGCTAATTCAAAGCAATCATGAGCGGTTCTCATCATCATCATCATCATGGTATGGCTAGCATGACTGGTGGACAGCAAATGGGTCGGG

ATCTGTACGACGATGACGATAAGGTACCTAAGGATCAGCTTGGAGTTGATCCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACT

TAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAA

TGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGC

AGATGCACGGTTACGATGCGCCCATCTACACCAACGTAACCTATCCCATTACGGTCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTC

GCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGC

TGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCCTCGCGGTGATGGTGCTGCGTT

GGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACTACACAAATCAGCGA

TTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACGGGTAACA

GTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACAC

TACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGA

AGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCAC

GAGCATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGC

ATTATCCGAACCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAA

TCGTCTGACCGATGATCCGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCG

CTGGGGAATGAATCAGGCCACGGCGCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAG

CCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCT

TTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGT

CAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTG

ATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCA

Me tSer Gl ySer Hi sHi sHi sHi sHi sHi sGl yMe tAl aSer Me tThr Gl yGl yGl nGl nMe tGl yA rgA

spLeuTyrAspAspAspAspLysVa l P roLysAspGl nLeuGl yVa l AspP roVa l Va l LeuGl nArgArgAspT rpGl uAsnP roGl yVa l Thr Gl nLe

uAsnArgLeuAl aAl aHi s P roP roPheAl aSer T rpArgAsnSer Gl uGl uAl aArgThrAspArgP roSer Gl nGl nLeuArgSer LeuAsnGl yGl u

T rpArgPheAl aT rpPheP roAl aP roGl uAl aVa l P roGl uSer T rpLeuGl uCysAspLeuP roGl uAl aAspThr Va l Va l Va l P roSerAsnT rpG

l nMe tHi sGl yTyrAspAl aP ro I l eTy rThrAsnVa l Thr Ty rP ro I l eThr Va l AsnP roP roPheVa l P roThr Gl uAsnP roThr Gl yCysTy rSe

r LeuThr PheAsnVa l AspGl uSer T rpLeuGl nGl uGl yGl nThr A rg I l e I l ePheAspGl yVa l AsnSer Al aPheHi sLeuT rpCysAsnGl yA rg

T rpVa l Gl yTyrGl yGl nAspSer A rgLeuP roSer Gl uPheAspLeuSer Al aPheLeuArgAl aGl yGl uAsnArgLeuAl aVa l Me tVa l LeuArgT

r pSerAspGl ySer Ty rLeuGl uAspGl nAspMe tT rpArgMe tSer Gl y I l ePheArgAspVa l Ser LeuLeuHi sLysP roThr Thr Gl n I l eSerAs

pPheHi sVa l A l aThr A rgPheAsnAspAspPheSer A rgAl aVa l LeuGl uAl aGl uVa l Gl nMe tCysGl yGl uLeuArgAspTyrLeuArgVa l Thr

Va l Ser LeuT rpGl nGl yGl uThr Gl nVa l A l aSer Gl yThr Al aP roPheGl yGl yGl u I l e I l eAspGl uArgGl yGl yTyrAl aAspArgVa l Thr L

euArgLeuAsnVa l Gl uAsnP roLysLeuT rpSer Al aGl u I l eP roAsnLeuTyrArgAl aVa l Va l Gl uLeuHi sThr Al aAspGl yThr Leu I l eGl

uAl aGl uAl aCysAspVa l Gl yPheArgGl uVa l A rg I l eGl uAsnGl yLeuLeuLeuLeuAsnGl yLysP roLeuLeu I l eArgGl yVa l AsnArgHi s

Gl uHi sHi s P roLeuHi sGl yGl nVa l Me tAspGl uGl nThr Me tVa l Gl nAsp I l eLeuLeuMe tLysGl nAsnAsnPheAsnAl aVa l A rgCysSer H

i sTy rP roAsnHi sP roLeuT rpTyrThr LeuCysAspArgTyrGl yLeuTyrVa l Va l AspGl uAl aAsn I l eGl uThr Hi sGl yMe tVa l P roMe tAs

nArgLeuThrAspAspP roArgT rpLeuP roAl aMe tSer Gl uArgVa l Thr A rgMe tVa l Gl nArgAspArgAsnHi sP roSer Va l I l e I l eT rpSer

LeuGl yAsnGl uSer Gl yHi sGl yA l aAsnHi sAspAl aLeuTyrArgT rp I l eLysSer Va l AspP roSer A rgP roVa l Gl nTy rGl uGl yGl yGl yA

l aAspThr Thr Al aThrAsp I l e I l eCysP roMe tTyrAl aArgVa l AspGl uAspGl nP roPheP roAl aVa l P roLysT rpSer I l eLysLysT rpLe

uSer LeuP roGl yGl uThr A rgP roLeu I l eLeuCysGl uTyrAl aHi sAl aMe tGl yAsnSer LeuGl yGl yPheAl aLysTy rT rpGl nAl aPheArg

Gl nTy rP roArgLeuGl nGl yGl yPheVa l T rpAspT rpVa l AspGl nSer Leu I l eLysTyrAspGl uAsnGl yAsnP roT rpSer Al aTy rGl yGl yA

spPheGl yAspThr P roAsnAspArgGl nPheCysMe tAsnGl yLeuVa l PheAl aAspArgThr P roHi s P roAl aLeuThr Gl uAl aLysHi sGl nGl

nGl nPhePheGl nPheArgLeuSer Gl yGl nThr I l eGl uVa l Thr Ser Gl uTy rLeuPheArgHi sSerAspAsnGl uLeuLeuHi sT rpMe tVa l A l a

LeuAspGl yLysP roLeuAl aSer Gl yGl uVa l P roLeuAspVa l A l aP roGl nGl yLysGl nLeu I l eGl uLeuP roGl uLeuP roGl nP roGl uSer A

l aGl yGl nLeuT rpLeuThr Va l A rgVa l Va l Gl nP roAsnAl aThr Al aT rpSer Gl uAl aGl yHi s I l eSer Al aT rpGl nGl nT rpArgLeuAl aGl

uAsnLeuSer Va l Thr LeuP roAl aAl aSer Hi sAl a I l eP roHi s LeuThr Thr Ser Gl uMe tAspPheCys I l eGl uLeuGl yAsnLysArgT rpGl n

PheAsnArgGl nSer Gl yPheLeuSer Gl nMe tT rp I l eGl yAspLysLysGl nLeuLeuThr P roLeuArgAspGl nPheThr A rgAl aP roLeuAspA

snAsp I l eGl yVa l Ser Gl uAl aThr A rg I l eAspP roAsnAl aT rpVa l Gl uArgT rpLysAl aAl aGl yHi sTy rGl nAl aGl uAl aAl aLeuLeuGl

nCysThr Al aAspThr LeuAl aAspAl aVa l Leu I l eThr Thr Al aHi sAl aT rpGl nHi sGl nGl yLysThr LeuPhe I l eSer A rgLysThr TyrArg

I l eAspGl ySer Gl yGl nMe tAl a I l eThr Va l AspVa l Gl uVa l A l aSerAspThr P roHi s P roAl aArg I l eGl yLeuAsnCysGl nLeuAl aGl nV

a l A l aGl uArgVa l AsnT rpLeuGl yLeuGl y P roGl nGl uAsnTyrP roAspArgLeuThr Al aAl aCysPheAspArgT rpAspLeuP roLeuSerAs

pMe tTy rThr P roTy rVa l PheP roSer Gl uAsnGl yLeuArgCysGl yThr A rgGl uLeuAsnTyrGl y P roHi sGl nT rpArgGl yAspPheGl nPhe

Asn I l eSer A rgTyrSer Gl nGl nGl nLeuMe tGl uThr Ser Hi sArgHi s LeuLeuHi sAl aGl uGl uGl yThr T rpLeuAsn I l eAspGl yPheHi sM

e tGl y I l eGl yGl yAspAspSer T rpSer P roSer Va l Ser Al aGl uLeuGl nLeuSer Al aGl yA rgTyrHi sTy rGl nLeuVa l T rpCysGl nLys••
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ATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCA

GCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCG

CTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCCTGAACTACCGCAGCCGGAGAGCG

CCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGCAGTGGCGTCTGGCGGA

AAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAGCGTTGGCAA

TTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGATA

ACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCA

GTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGG

ATTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGG

TAGCAGAGCGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGA

CATGTATACCCCGTACGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTC

AACATCAGCCGCTACAGTCAACAGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATA

TGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATCGGCGGAATTACAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATA

ATAATCTAGTCGAGAATTCGCTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTG

AAATTTGTGATGCTATTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGC

ATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAGATCCATTTAAATGTTAATTAACT

AGCCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGC

GTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCA

GCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAAT

CCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACG

GGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGA

GAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGG

GTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTG

GCCTTTTGCTGGCCTTTTGCTCACATGTTCTTAATTAAATTTTTCAAAAGTAGTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGAC

TCACTATAGGAGGGCCATCATGGCCAAGTTGACCAGTGCTGTCCCAGTGCTCACAGCCAGGGATGTGGCTGGAGCTGTTGAGTTCTGGACTGACAGGTTG

GGGTTCTCCAGAGATTTTGTGGAGGATGACTTTGCAGGTGTGGTCAGAGATGATGTCACCCTGTTCATCTCAGCAGTCCAGGACCAGGTGGTGCCTGACA

ACACCCTGGCTTGGGTGTGGGTGAGAGGACTGGATGAGCTGTATGCTGAGTGGAGTGAGGTGGTCTCCACCAACTTCAGGGATGCCAGTGGCCCTGCCAT

GACAGAGATTGGAGAGCAGCCCTGGGGGAGAGAGTTTGCCCTGAGAGACCCAGCAGGCAACTGTGTGCACTTTGTGGCAGAGGAGCAGGACTGAGGATAA

GAATTGAGTTTCAGAAAAGGGGGCCTGAGTGGCCCCTTTTTTCAACTTAATTAA

Me tAl aLysLeuThr Ser Al aVa l P roVa l LeuThr Al aArgAspVa l A l aGl yA l aVa l Gl uPheT rpThrAspArgLeu

Gl yPheSer A rgAspPheVa l Gl uAspAspPheAl aGl yVa l Va l A rgAspAspVa l Thr LeuPhe I l eSer Al aVa l Gl nAspGl nVa l Va l P roAspA

snThr LeuAl aT rpVa l T rpVa l A rgGl yLeuAspGl uLeuTyrAl aGl uT rpSer Gl uVa l Va l Ser ThrAsnPheArgAspAl aSer Gl y P roAl aMe

tThr Gl u I l eGl yGl uGl nP roT rpGl yA rgGl uPheAl aLeuArgAspP roAl aGl yAsnCysVa l Hi s PheVa l A l aGl uGl uGl nAsp•••

Me tSer Gl ySer Hi sHi sHi sHi sHi sHi sGl yMe tAl aSer Me tThr Gl yGl yGl nGl nMe tGl yA rgA

spLeuTyrAspAspAspAspLysVa l P roLysAspGl nLeuGl yVa l AspP roVa l Va l LeuGl nArgArgAspT rpGl uAsnP roGl yVa l Thr Gl nLe

uAsnArgLeuAl aAl aHi s P roP roPheAl aSer T rpArgAsnSer Gl uGl uAl aArgThrAspArgP roSer Gl nGl nLeuArgSer LeuAsnGl yGl u

T rpArgPheAl aT rpPheP roAl aP roGl uAl aVa l P roGl uSer T rpLeuGl uCysAspLeuP roGl uAl aAspThr Va l Va l Va l P roSerAsnT rpG

l nMe tHi sGl yTyrAspAl aP ro I l eTy rThrAsnVa l Thr Ty rP ro I l eThr Va l AsnP roP roPheVa l P roThr Gl uAsnP roThr Gl yCysTy rSe

r LeuThr PheAsnVa l AspGl uSer T rpLeuGl nGl uGl yGl nThr A rg I l e I l ePheAspGl yVa l AsnSer Al aPheHi sLeuT rpCysAsnGl yA rg

T rpVa l Gl yTyrGl yGl nAspSer A rgLeuP roSer Gl uPheAspLeuSer Al aPheLeuArgAl aGl yGl uAsnArgLeuAl aVa l Me tVa l LeuArgT

r pSerAspGl ySer Ty rLeuGl uAspGl nAspMe tT rpArgMe tSer Gl y I l ePheArgAspVa l Ser LeuLeuHi sLysP roThr Thr Gl n I l eSerAs

pPheHi sVa l A l aThr A rgPheAsnAspAspPheSer A rgAl aVa l LeuGl uAl aGl uVa l Gl nMe tCysGl yGl uLeuArgAspTyrLeuArgVa l Thr

Va l Ser LeuT rpGl nGl yGl uThr Gl nVa l A l aSer Gl yThr Al aP roPheGl yGl yGl u I l e I l eAspGl uArgGl yGl yTyrAl aAspArgVa l Thr L

euArgLeuAsnVa l Gl uAsnP roLysLeuT rpSer Al aGl u I l eP roAsnLeuTyrArgAl aVa l Va l Gl uLeuHi sThr Al aAspGl yThr Leu I l eGl

uAl aGl uAl aCysAspVa l Gl yPheArgGl uVa l A rg I l eGl uAsnGl yLeuLeuLeuLeuAsnGl yLysP roLeuLeu I l eArgGl yVa l AsnArgHi s

Gl uHi sHi s P roLeuHi sGl yGl nVa l Me tAspGl uGl nThr Me tVa l Gl nAsp I l eLeuLeuMe tLysGl nAsnAsnPheAsnAl aVa l A rgCysSer H

i sTy rP roAsnHi sP roLeuT rpTyrThr LeuCysAspArgTyrGl yLeuTyrVa l Va l AspGl uAl aAsn I l eGl uThr Hi sGl yMe tVa l P roMe tAs

nArgLeuThrAspAspP roArgT rpLeuP roAl aMe tSer Gl uArgVa l Thr A rgMe tVa l Gl nArgAspArgAsnHi sP roSer Va l I l e I l eT rpSer

LeuGl yAsnGl uSer Gl yHi sGl yA l aAsnHi sAspAl aLeuTyrArgT rp I l eLysSer Va l AspP roSer A rgP roVa l Gl nTy rGl uGl yGl yGl yA

l aAspThr Thr Al aThrAsp I l e I l eCysP roMe tTyrAl aArgVa l AspGl uAspGl nP roPheP roAl aVa l P roLysT rpSer I l eLysLysT rpLe

uSer LeuP roGl yGl uThr A rgP roLeu I l eLeuCysGl uTyrAl aHi sAl aMe tGl yAsnSer LeuGl yGl yPheAl aLysTy rT rpGl nAl aPheArg

Gl nTy rP roArgLeuGl nGl yGl yPheVa l T rpAspT rpVa l AspGl nSer Leu I l eLysTyrAspGl uAsnGl yAsnP roT rpSer Al aTy rGl yGl yA

spPheGl yAspThr P roAsnAspArgGl nPheCysMe tAsnGl yLeuVa l PheAl aAspArgThr P roHi s P roAl aLeuThr Gl uAl aLysHi sGl nGl

nGl nPhePheGl nPheArgLeuSer Gl yGl nThr I l eGl uVa l Thr Ser Gl uTy rLeuPheArgHi sSerAspAsnGl uLeuLeuHi sT rpMe tVa l A l a

LeuAspGl yLysP roLeuAl aSer Gl yGl uVa l P roLeuAspVa l A l aP roGl nGl yLysGl nLeu I l eGl uLeuP roGl uLeuP roGl nP roGl uSer A

l aGl yGl nLeuT rpLeuThr Va l A rgVa l Va l Gl nP roAsnAl aThr Al aT rpSer Gl uAl aGl yHi s I l eSer Al aT rpGl nGl nT rpArgLeuAl aGl

uAsnLeuSer Va l Thr LeuP roAl aAl aSer Hi sAl a I l eP roHi s LeuThr Thr Ser Gl uMe tAspPheCys I l eGl uLeuGl yAsnLysArgT rpGl n

PheAsnArgGl nSer Gl yPheLeuSer Gl nMe tT rp I l eGl yAspLysLysGl nLeuLeuThr P roLeuArgAspGl nPheThr A rgAl aP roLeuAspA

snAsp I l eGl yVa l Ser Gl uAl aThr A rg I l eAspP roAsnAl aT rpVa l Gl uArgT rpLysAl aAl aGl yHi sTy rGl nAl aGl uAl aAl aLeuLeuGl

nCysThr Al aAspThr LeuAl aAspAl aVa l Leu I l eThr Thr Al aHi sAl aT rpGl nHi sGl nGl yLysThr LeuPhe I l eSer A rgLysThr TyrArg

I l eAspGl ySer Gl yGl nMe tAl a I l eThr Va l AspVa l Gl uVa l A l aSerAspThr P roHi s P roAl aArg I l eGl yLeuAsnCysGl nLeuAl aGl nV

a l A l aGl uArgVa l AsnT rpLeuGl yLeuGl y P roGl nGl uAsnTyrP roAspArgLeuThr Al aAl aCysPheAspArgT rpAspLeuP roLeuSerAs

pMe tTy rThr P roTy rVa l PheP roSer Gl uAsnGl yLeuArgCysGl yThr A rgGl uLeuAsnTyrGl y P roHi sGl nT rpArgGl yAspPheGl nPhe

Asn I l eSer A rgTyrSer Gl nGl nGl nLeuMe tGl uThr Ser Hi sArgHi s LeuLeuHi sAl aGl uGl uGl yThr T rpLeuAsn I l eAspGl yPheHi sM

e tGl y I l eGl yGl yAspAspSer T rpSer P roSer Va l Ser Al aGl uLeuGl nLeuSer Al aGl yA rgTyrHi sTy rGl nLeuVa l T rpCysGl nLys••
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