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PRODUCT INFORMATION
Contents
•  20 µg of pSELECT-neo-LacZ plasmid provided as lyophilized DNA
Storage and stability
•  Product is shipped at room temperature.
•  Lyophilized DNA should be stored at -20°C.
•  Resuspended DNA should be stored at  -20°C and is stable for at
least 1 year at -20°C.
Quality control:
• Plasmid construct has been confirmed by restriction analysis and
sequencing.
• Plasmid DNA was purified by ion exchange chromatography and
lyophilized.

GENERAL PRODUCT USE
pSELECT plasmids are specifically designed for strong and constitutive 
expression of a gene of interest in a wide variety of cell lines. They allow 
the selection of stable transfectants and offer a variety of selectable 
markers. pSELECT plasmids contain two expression cassettes: the 
first drives the expression of the gene of interest and the second 
drives the expression of a large choice of dominant selectable markers 
for both E. coli and mammalian cells. They are both terminating 
with a strong polyadenylation signal (polyA) that separates the two 
expression cassettes thus preventing any transcription interference. 
The late SV40 polyA terminates the transcription of the gene of 
interest while the human ß-globin polyA terminates the transcription 
of the selectable marker.
pSELECT-LacZ plasmids can be used as control vectors or for cloning 
of an open reading frame, as the LacZ gene is flanked by two unique 
restriction sites: Nco I at the 5’ end that encompasses the Start codon 
and Nhe I at the 3’end.

PLASMID FEATURES
First expression cassette
• hEF1-HTLV prom is a composite promoter comprising the
Elongation Factor-1α (EF-1α) core promoter1 and the R segment and
part of the U5 sequence (R-U5’) of the Human T-Cell Leukemia Virus
(HTLV) Type 1 Long Terminal Repeat2. The EF-1α promoter exhibits a 
strong activity and yields long lasting expression of a transgene in vivo. 
The R-U5’ has been coupled to the EF-1α core promoter to enhance
stability of RNA. 
•  LacZ: The E. coli lacZ gene codes for the enzyme β-galactosidase 
which catalyzes the hydrolysis of the substrate X-Gal to produce a
blue color that is easily visualized under a microscope.
•  SV40 pAn: the Simian Virus 40 late polyadenylation signal enables
efficient cleavage and polyadenylation reactions resulting in high
levels of steady-state mRNA3. 
•  ori: a minimal E. coli origin of replication to limit vector size, but with 
the same activity as the longer Ori.

Second expression cassette
• CMV enh/prom: The human cytomegalovirus immediate-early
gene 1 promoter/enhancer was originally isolated from the Towne
strain and was found to be stronger than any other viral promoters.
•  EM7 is a bacterial promoter that enables the constitutive expression 
of the antibiotic resistance gene in E. coli.
•  Neo: The neo gene from Tn5 confers resistance to Kanamycin in
E. coli and G418 in mammalian cells. The neo gene is driven by the
CMV enhancer/promoter in tandem with the bacterial EM7 promoter 
allowing selection in both mammalian cells and E. coli.
• ßGlo pAn: The human beta-globin 3’UTR and polyadenylation
sequence allows efficient arrest of the transgene transcription4.

1. Kim D.W. et al., 1990. Use of human elongation factor 1 alpha promoter as
a versatile and efficient expression system. Gene. 91(2):217-23. 2. Takebe, Y.
et al., 1988. SR alpha promoter: an efficient and versatile mammalian cDNA
expression system composed of the simian virus 40 early promoter and the
R-U5 segment of human T-cell leukemia virus type 1 long terminal repeat.
Mol. Cell Biol. 1: 466-472. 3. Carswell, S., & Alwine, J.C., 1989. Efficiency of
utilization of the simian virus 40 late polyadenylation site: effects of upstream 
sequences.Mol. Cell Biol. 10: 4248‑4258. 4. Yu J. & Russell J.E., 2001. Structural 
and functional analysis of an mRNP complex that mediates the high stability of 
human beta-globin mRNA.Mol Cell Biol, 21(17):5879-88.

METHODS
Plasmid resuspension
Quickly spin the tube containing the lyophilized plasmid to pellet the 
DNA. To obtain a plasmid solution at 1 µg/µl, resuspend the DNA 
in 20 µl of sterile H2O. Store resuspended plasmid at -20°C.

Plasmid amplification and cloning:
Plasmid amplification and cloning can be performed in E. coli GT116 or 
other commonly used laboratory E. coli strains, such as DH5α.

Bacterial antibiotic selection
Kanamycin (not provided) is normally used for E. coli at a final 
concentration of 50 µg/ml in liquid or solid media.

Mammalian antibiotic selection
G418 is normally used at a concentration of 400 µg/ml. However, the 
optimal concentration needs to be determined for your cells. 

RELATED PRODUCTS

Product			 Description	 Cat. Code

ChemiComp GT116 cells	 Competent E. coli cells	 gt116-11
G418 Selection antibiotic ant-gn-1

TECHNICAL SUPPORT
InvivoGen USA (Toll‑Free): 888-457-5873 
InvivoGen USA (International): +1 (858) 457-5873
InvivoGen Europe: +33 (0) 5-62-71-69-39
InvivoGen Hong Kong: +852 3622-3480
E-mail: info@invivogen.com

www.invivogen.com

https://www.invivogen.com/pselect-neo
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GCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACA

AAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAAGGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCA

GAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATG

TCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAG

AACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCCGCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCT

CCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACCGGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTA

GACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTTTCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACC

GGCGCCTACCTGAGATCAccggtcacCATGGACCCTGTTGTGCTGCAAAGGAGAGACTGGGAGAACCCTGGAGTGACCCAGCTCAACAGACTGGCTGCCC

ACCCTCCCTTTGCCTCTTGGAGGAACTCTGAGGAAGCCAGGACAGACAGGCCCAGCCAGCAGCTCAGGTCTCTCAATGGAGAGTGGAGGTTTGCCTGGTT

CCCTGCCCCTGAAGCTGTGCCTGAGTCTTGGCTGGAGTGTGACCTCCCAGAGGCTGACACTGTTGTGGTGCCCAGCAACTGGCAGATGCATGGCTATGAT

GCCCCCATCTACACCAATGTCACCTACCCCATCACTGTGAACCCCCCTTTTGTGCCCACTGAGAACCCCACTGGCTGCTACAGCCTGACCTTCAATGTTG

ATGAGAGCTGGCTGCAAGAAGGCCAGACCAGGATCATCTTTGATGGAGTCAACTCTGCCTTCCACCTCTGGTGCAATGGCAGGTGGGTTGGCTATGGCCA

AGACAGCAGGCTGCCCTCTGAGTTTGACCTCTCTGCCTTCCTCAGAGCTGGAGAGAACAGGCTGGCTGTCATGGTGCTCAGGTGGTCTGATGGCAGCTAC

CTGGAAGACCAAGACATGTGGAGGATGTCTGGCATCTTCAGGGATGTGAGCCTGCTGCACAAGCCCACCACCCAGATTTCTGACTTCCATGTTGCCACCA

GGTTCAATGATGACTTCAGCAGAGCTGTGCTGGAGGCTGAGGTGCAGATGTGTGGAGAACTCAGAGACTACCTGAGAGTCACAGTGAGCCTCTGGCAAGG

TGAGACCCAGGTGGCCTCTGGCACAGCCCCCTTTGGAGGAGAGATCATTGATGAGAGAGGAGGCTATGCTGACAGAGTCACCCTGAGGCTCAATGTGGAG

AACCCCAAGCTGTGGTCTGCTGAGATCCCCAACCTCTACAGGGCTGTTGTGGAGCTGCACACTGCTGATGGCACCCTGATTGAAGCTGAAGCCTGTGATG

TTGGATTCAGAGAAGTCAGGATTGAGAATGGCCTGCTGCTGCTCAATGGCAAGCCTCTGCTCATCAGGGGAGTCAACAGGCATGAGCACCACCCTCTGCA

TGGACAAGTGATGGATGAACAGACAATGGTGCAAGATATCCTGCTAATGAAGCAGAACAACTTCAATGCTGTCAGGTGCTCTCACTACCCCAACCACCCT

CTCTGGTACACCCTGTGTGACAGGTATGGCCTGTATGTTGTTGATGAAGCCAACATTGAGACACATGGCATGGTGCCCATGAACAGGCTCACAGATGACC

CCAGGTGGCTGCCTGCCATGTCTGAGAGAGTGACCAGGATGGTGCAGAGAGACAGGAACCACCCCTCTGTGATCATCTGGTCTCTGGGCAATGAGTCTGG

ACATGGAGCCAACCATGATGCTCTCTACAGGTGGATCAAGTCTGTTGACCCCAGCAGACCTGTGCAGTATGAAGGAGGTGGAGCAGACACCACAGCCACA

GACATCATCTGCCCCATGTATGCCAGGGTTGATGAGGACCAGCCCTTCCCTGCTGTGCCCAAGTGGAGCATCAAGAAGTGGCTCTCTCTGCCTGGAGAGA

CCAGACCTCTGATCCTGTGTGAATATGCACATGCAATGGGCAACTCTCTGGGAGGCTTTGCCAAGTACTGGCAAGCCTTCAGACAGTACCCCAGGCTGCA

AGGAGGATTTGTGTGGGACTGGGTGGACCAATCTCTCATCAAGTATGATGAGAATGGCAACCCCTGGTCTGCCTATGGAGGAGACTTTGGTGACACCCCC

AATGACAGGCAGTTCTGCATGAATGGCCTGGTCTTTGCAGACAGGACCCCTCACCCTGCCCTCACAGAGGCCAAGCACCAGCAACAGTTCTTCCAGTTCA

GGCTGTCTGGACAGACCATTGAGGTGACATCTGAGTACCTCTTCAGGCACTCTGACAATGAGCTCCTGCACTGGATGGTGGCCCTGGATGGCAAGCCTCT

GGCTTCTGGTGAGGTGCCTCTGGATGTGGCCCCTCAAGGAAAGCAGCTGATTGAACTGCCTGAGCTGCCTCAGCCAGAGTCTGCTGGACAACTGTGGCTA

ACAGTGAGGGTGGTTCAGCCCAATGCAACAGCTTGGTCTGAGGCAGGCCACATCTCTGCATGGCAGCAGTGGAGGCTGGCTGAGAACCTCTCTGTGACCC

TGCCTGCTGCCTCTCATGCCATCCCTCACCTGACAACATCTGAAATGGACTTCTGCATTGAGCTGGGCAACAAGAGATGGCAGTTCAACAGGCAGTCTGG

CTTCCTGTCTCAGATGTGGATTGGAGACAAGAAGCAGCTCCTCACCCCTCTCAGGGACCAATTCACCAGGGCTCCTCTGGACAATGACATTGGAGTGTCT

GAGGCCACCAGGATTGACCCAAATGCTTGGGTGGAGAGGTGGAAGGCTGCTGGACACTACCAGGCTGAGGCTGCCCTGCTCCAGTGCACAGCAGACACCC

TGGCTGATGCTGTTCTGATCACCACAGCCCATGCTTGGCAGCACCAAGGCAAGACCCTGTTCATCAGCAGAAAGACCTACAGGATTGATGGCTCTGGACA

GATGGCAATCACAGTGGATGTGGAGGTTGCCTCTGACACACCTCACCCTGCAAGGATTGGCCTGAACTGTCAACTGGCACAGGTGGCTGAGAGGGTGAAC

TGGCTGGGCTTAGGCCCTCAGGAGAACTACCCTGACAGGCTGACAGCTGCCTGCTTTGACAGGTGGGACCTGCCTCTGTCTGACATGTACACCCCTTATG

TGTTCCCTTCTGAGAATGGCCTGAGGTGTGGCACCAGGGAGCTGAACTATGGTCCTCACCAGTGGAGGGGAGACTTCCAGTTCAACATCTCCAGGTACTC

Me tAspP roVa l Va l LeuGl nArgArgAspT rpGl uAsnP roGl yVa l Thr Gl nLeuAsnArgLeuAl aAl aH

i s P roP roPheAl aSer T rpArgAsnSer Gl uGl uAl aArgThrAspArgP roSer Gl nGl nLeuArgSer LeuAsnGl yGl uT rpArgPheAl aT rpPh

eP roAl aP roGl uAl aVa l P roGl uSer T rpLeuGl uCysAspLeuP roGl uAl aAspThr Va l Va l Va l P roSerAsnT rpGl nMe tHi sGl yTyrAsp

A l 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 rSer LeuThr PheAsnVa l A

spGl uSer T rpLeuGl nGl uGl yGl nThr A rg I l e I l ePheAspGl yVa l AsnSer Al aPheHi s LeuT rpCysAsnGl yA rgT rpVa l Gl yTyrGl yGl

nAspSer A rgLeuP roSer Gl uPheAspLeuSer Al aPheLeuArgAl aGl yGl uAsnArgLeuAl aVa l Me tVa l LeuArgT rpSerAspGl ySer Ty r

LeuGl uAspGl nAspMe tT rpArgMe tSer Gl y I l ePheArgAspVa l Ser LeuLeuHi sLysP roThr Thr Gl n I l eSerAspPheHi sVa l A l aThr A

r gPheAsnAspAspPheSer 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 LeuArgLeuAsnVa l Gl u

AsnP 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 aCysAspV

a l Gl yPheArgGl uVa l A rg I l eGl uAsnGl yLeuLeuLeuLeuAsnGl yLysP roLeuLeu I l eArgGl yVa l AsnArgHi sGl uHi sHi sP roLeuHi

sGl yGl nVa l Me tAspGl uGl nThr Me tVa l Gl nAsp I l eLeuLeuMe tLysGl nAsnAsnPheAsnAl aVa l A rgCysSer Hi sTy rP roAsnHi sP ro

LeuT rpTyrThr LeuCysAspArgTyrGl yLeuTyrVa l Va l AspGl uAl aAsn I l eGl uThr Hi sGl yMe tVa l P roMe tAsnArgLeuThrAspAspP

r oArgT 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 aThr

Asp I l e I l eCysP roMe tTyrAl aArgVa l AspGl uAspGl nP roPheP roAl aVa l P roLysT rpSer I l eLysLysT rpLeuSer LeuP roGl yGl uT

hr A rgP roLeu I l eLeuCysGl uTyrAl aHi sAl aMe tGl yAsnSer LeuGl yGl yPheAl aLysTy rT rpGl nAl aPheArgGl 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 yAspPheGl yAspThr P ro

AsnAspArgGl nPheCysMe tAsnGl yLeuVa l PheAl aAspArgThr P roHi s P roAl aLeuThr Gl uAl aLysHi sGl nGl nGl nPhePheGl nPheA

r gLeuSer Gl yGl nThr I l eGl uVa l Thr Ser Gl uTy rLeuPheArgHi sSerAspAsnGl uLeuLeuHi sT rpMe tVa l A l aLeuAspGl yLysP roLe

uAl 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 Al aGl yGl nLeuT rpLeu

Thr 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 L

euP roAl aAl aSer Hi sAl a I l eP roHi s LeuThr Thr Ser Gl uMe tAspPheCys I l eGl uLeuGl yAsnLysArgT rpGl nPheAsnArgGl nSer Gl

yPheLeuSer Gl nMe tT rp I l eGl yAspLysLysGl nLeuLeuThr P roLeuArgAspGl nPheThr A rgAl aP roLeuAspAsnAsp 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 L

euAl 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 nVa l A l aGl uArgVa l Asn

T rpLeuGl yLeuGl y P roGl nGl uAsnTyrP roAspArgLeuThr Al aAl aCysPheAspArgT rpAspLeuP roLeuSerAspMe tTy rThr P roTy rV

a l PheP roSer Gl uAsnGl yLeuArgCysGl yThr A rgGl uLeuAsnTyrGl y P roHi sGl nT rpArgGl yAspPheGl nPheAsn I l eSer A rgTyrSe
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TCAGCAACAGCTCATGGAAACCTCTCACAGGCACCTGCTCCATGCAGAGGAGGGAACCTGGCTGAACATTGATGGCTTCCACATGGGCATTGGAGGAGAT

GACTCTTGGTCTCCTTCTGTGTCTGCTGAGTTCCAGTTATCTGCTGGCAGGTACCACTATCAGCTGGTGTGGTGCCAGAAGTAAACCTGAGCTAGCTGGC

CAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATT

TGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAG

TAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATGAA

TAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGTTT

GAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAATGA

AAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAATA

GAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGAAGAACTCATCAAGAAGTCTGTAGAAGGCAATTCTCTGGGAGTCAGGGGCTGCAATGCCATAG

AGCACTAGGAACCTGTCTGCCCACTCTCCCCCTAGCTCTTCTGCTATGTCCCTGGTTGCTAGGGCAATGTCCTGGTACCTGTCAGCCACTCCCAGCCTGC

CACAGTCTATGAAGCCAGAGAACCTTCCATTTTCAACCATGATGTTGGGAAGGCAGGCATCCCCATGAGTCACCACTAGGTCCTCACCATCTGGCATGGA

TGCCTTGAGCCTGGCAAATAGTTCAGCAGGGGCCAGGCCCTGGTGTTCTTCATCCAAGTCATCTTGGTCCACCAGGCCAGCCTCCATCCTGGTTCTGGCC

CTCTCTATCCTGTGCTTGGCCTGGTGGTCAAAGGGGCAGGTGGCTGGGTCAAGGGTGTGGAGTCTTCTCATGGCATCAGCCATGATTGACACTTTCTCAG

CTGGAGCTAGGTGAGAGGAAAGGAGGTCCTGCCCAGGCACCTCACCTAGTAGGAGCCAGTCCCTTCCAGCTTCTGTGACCACATCAAGGACAGCTGCACA

GGGGACCCCAGTTGTTGCCAACCAGGAGAGTCTGGCAGCCTCATCCTGGAGCTCATTGAGAGCCCCACTGAGGTCTGTCTTTACAAAAAGGACTGGCCTG

CCTTGGGCTGAAAGTCTGAAAACTGCTGCATCAGAGCAACCAATGGTCTGCTGTGCCCAGTCATAGCCAAACAGTCTCTCAACCCAGGCAGCTGGAGAAC

CTGCATGTAGGCCATCTTGTTCAATCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAAAACAGC

GTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTACACGCCTACCGCCCATTTGCGTCAATGGGGC

GGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATGGGGTGGAGACTTGGAAATCCCCGTGAGTCA

AACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGTAGATGTACTGCCAAGTAGGAAAGTCCCATA

AGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGGCATATGATACACTTGATGTACTGCCAAGTG

GGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACATACGTCATTATTGACGTCAATGGGCGGGGG

TCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAA

CCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACA

GGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTT

CGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCA

GCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGC

AGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGC

CAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAG

AAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAA

TTAACATTTAAATCA

Me tAspP roVa l Va l LeuGl nArgArgAspT rpGl uAsnP roGl yVa l Thr Gl nLeuAsnArgLeuAl aAl aH

i s P roP roPheAl aSer T rpArgAsnSer Gl uGl uAl aArgThrAspArgP roSer Gl nGl nLeuArgSer LeuAsnGl yGl uT rpArgPheAl aT rpPh

eP roAl aP roGl uAl aVa l P roGl uSer T rpLeuGl uCysAspLeuP roGl uAl aAspThr Va l Va l Va l P roSerAsnT rpGl nMe tHi sGl yTyrAsp

A l 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 rSer LeuThr PheAsnVa l A

spGl uSer T rpLeuGl nGl uGl yGl nThr A rg I l e I l ePheAspGl yVa l AsnSer Al aPheHi sLeuT rpCysAsnGl yA rgT rpVa l Gl yTyrGl yGl

nAspSer A rgLeuP roSer Gl uPheAspLeuSer Al aPheLeuArgAl aGl yGl uAsnArgLeuAl aVa l Me tVa l LeuArgT rpSerAspGl ySer Ty r

LeuGl uAspGl nAspMe tT rpArgMe tSer Gl y I l ePheArgAspVa l Ser LeuLeuHi sLysP roThr Thr Gl n I l eSerAspPheHi sVa l A l aThr A

r gPheAsnAspAspPheSer 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 LeuArgLeuAsnVa l Gl u

AsnP 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 aCysAspV

a l Gl yPheArgGl uVa l A rg I l eGl uAsnGl yLeuLeuLeuLeuAsnGl yLysP roLeuLeu I l eArgGl yVa l AsnArgHi sGl 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 Hi sTy rP roAsnHi sP ro

LeuT rpTyrThr LeuCysAspArgTyrGl yLeuTyrVa l Va l AspGl uAl aAsn I l eGl uThr Hi sGl yMe tVa l P roMe tAsnArgLeuThrAspAspP

r oArgT 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 aThr

Asp I l e I l eCysP roMe tTyrAl aArgVa l AspGl uAspGl nP roPheP roAl aVa l P roLysT rpSer I l eLysLysT rpLeuSer LeuP roGl yGl uT

hr A rgP roLeu I l eLeuCysGl uTyrAl aHi sAl aMe tGl yAsnSer LeuGl yGl yPheAl aLysTy rT rpGl nAl aPheArgGl 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 yAspPheGl yAspThr P ro

AsnAspArgGl nPheCysMe tAsnGl yLeuVa l PheAl aAspArgThr P roHi s P roAl aLeuThr Gl uAl aLysHi sGl nGl nGl nPhePheGl nPheA

r gLeuSer Gl yGl nThr I l eGl uVa l Thr Ser Gl uTy rLeuPheArgHi sSerAspAsnGl uLeuLeuHi sT rpMe tVa l A l aLeuAspGl yLysP roLe

uAl 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 Al aGl yGl nLeuT rpLeu

Thr 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 L

euP roAl aAl aSer Hi sAl a I l eP roHi s LeuThr Thr Ser Gl uMe tAspPheCys I l eGl uLeuGl yAsnLysArgT rpGl nPheAsnArgGl nSer Gl

yPheLeuSer Gl nMe tT rp I l eGl yAspLysLysGl nLeuLeuThr P roLeuArgAspGl nPheThr A rgAl aP roLeuAspAsnAsp 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 L

r Gl nGl nGl nLeuMe tGl uThr Ser Hi sArgHi s LeuLeuHi sAl aGl uGl uGl yThr T rpLeuAsn I l eAspGl yPheHi sMe tGl y I l eGl yGl yAsp

AspSer T rpSer P roSer Va l Ser Al aGl uPheGl nLeuSer Al aGl yA rgTyrHi sTy rGl nLeuVa l T rpCysGl nLys•••

PhePheGl uAspLeuLeuArgTyrPheAl a I l eArgGl nSerAspP roAl aAl a I l eGl yTyrL

euVa l LeuPheArgAspAl aT rpGl uGl yGl yLeuGl uGl uAl a I l eAspArgThr Al aLeuAl a I l eAspGl nTyrArgAspAl aVa l Gl yLeuArgGl

yCysAsp I l ePheGl ySer PheArgGl yAsnGl uVa l Me t I l eAsnP roLeuCysAl aAspGl yHi sThr Va l Va l LeuAspGl uGl yAspP roMe tSer

A l aLysLeuArgAl aPheLeuGl uAl aP roAl aLeuGl yGl nHi sGl uGl uAspLeuAspAspGl nAspVa l LeuGl yA l aGl uMe tArgThr A rgAl aA

r gGl u I l eArgHi s LysAl aGl nHi sAspPheP roCysThr Al aP roAspLeuThr Hi s LeuArgArgMe tAl aAspAl aMe t I l eSer Va l LysGl uAl

aP roAl aLeuHi sSer Ser LeuLeuAspGl nGl y P roVa l Gl uGl yLeuLeuLeuT rpAspArgGl yA l aGl uThr Va l Va l AspLeuVa l A l aAl aCys

P roVa l Gl yThr Thr Al aLeuT rpSer LeuArgAl aAl aGl uAspGl nLeuGl uAsnLeuAl aGl ySer LeuAspThr LysVa l PheLeuVa l P roArgG

l yGl nAl aSer LeuArgPheVa l A l aAl aAspSer CysGl y I l eThr Gl nGl nAl aT rpAspTyrGl yPheLeuArgGl uVa l T rpAl aAl aP roSer Gl

yA l aHi s LeuGl yAspGl nGl u I l eMe t

Acc65I (3750) NheI (3791)

HpaI (3931)

EcoRI (4025)

SwaI (4281)

Acc65I (4574)

BspHI (5225) AseI (5284)

PacI (5861)

PacI (6601)

SwaI (6609)
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4101
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4301

4401
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4601
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5401
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5701

5801
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6001

6101

6201

6301

6401
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6601

1

25

58

92

125

158

192

225

258

292

325

358

392

425

458

492

525

558

592

625

658

692

725

758

792

958

992

264

242

209

176

142

109

76
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