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PRODUCT INFORMATION
Contents
• 20 µg of pVITRO2-blasti-GFP/LacZ provided as lyophilized DNA
• 2 x 1 ml blasticidin at 10 mg/ml

Storage and stability
- Product is shipped at room temperature.
- Upon receipt, store lyophilized DNA at -20°C.
- Resuspended DNA should be stored at -20°C.
- Store blasticidin at 4°C or -20°C. The expiry date is specified on the 
product label. 

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
pVITRO is a family of plasmids developed mainly for in vitro studies. 
They allow the ubiquitous and constitutive co-expression of two genes of 
interest. pVITRO plasmids can be stably transfected in mammalian cells and 
the genes of interest are expressed at high levels. Each pVITRO plasmid is 
available with either two multiple cloning sites or two reporter genes. 

pVITRO2-blasti-GFP/LacZ contains the GFP and LacZ reporter 
genes and can be used as a control vector.

pVITRO2-blasti-GFP/LacZ also can be used for cloning of open 
reading frames (ORF). Both reporter genes are flanked by unique 
sites (BspH I/Avr II for GFP and Nco I/Nhe I for LacZ) that allow for 
convenient cloning of ORF’s.

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 water. 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.

Blasticidin usage
Blasticidin should be used at 25-100 µg/ml in bacteria and 1-30 µg/ml in 
mammalian cells. Blasticidin is supplied at 10 mg/ml in HEPES buffer.

PLASMID FEATURES
• hFerH and hFerL composite promoters: Ferritin is a 24 subunit protein
composed of two subunit types, termed H (heavy) and L (light), which
perform complementary functions in the protein. Ferritin is ubiquitously
expressed. Its synthesis is highly regulated by the iron status of the cell.
The iron regulation is achieved at the translational level through the
interaction between the iron-responsive element (IRE), located in the 5’
untranslated region (5’UTR) of the ferritin mRNAs, and the iron regulatory 
protein1. To eliminate the iron regulation of the ferritin promoters, the
5’UTR of FerH and FerL have been replaced by the 5’UTR of the mouse
and chimpanzee elongation factor 1 (EF1) genes, respectively.
• SV40 enhancer which is comprised of a 72-base-pair repeat
allows the enhancement of gene expression in a large host range2. 
The enhancement varies from 2-fold in non-permissive cells to
20-fold in permissive cells.
• CMV enhancer: The major immediate early enhancer of the
human cytomegalovirus (HCMV), located between nucleotides -118 
and -524, is composed of unique and repeated sequence motifs. The 
HCMV enhancer can substitute for the 72-bp repeats of SV40 and is 
severalfold more active than the SV40 enhancer3.
• pMB1 ori: a minimal E. coli origin of replication to limit vector size,
but with the same activity as the longer Ori.
• GFP gene: This red-shifted variant of the jellyfish GFP gene
encodes a green fluorescent protein that absorbs blue light (major
peak at 480 nm) and emits green light (major peak at 505 nm).
• FMDV IRES: The internal ribosome entry site of the Foot and
Mouth Disease Virus enables the translation of two open reading
frames from one mRNA with high levels of expression5.
• EM7 is a bacterial promoter that enables the constitutive
expression of the antibiotic resistance gene in E. coli.
• Blasti: Resistance to blasticidin is conferred by the bsr gene from
Bacillus cereus. In bacteria, bsr is expressed from the constitutive E. coli EM7
promoter. In mammalian cells, bsr is transcribed from the hFerH/mEF1α
promoter as a polycistronic mRNA and translated via the FMDV IRES.
• EF1 pAn is a strong polyadenylation signal. InvivoGen uses a
sequence starting after the stop codon of the EF1 cDNA and
finishing after a bent structure rich in GT.
• LacZ gene: 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 mRNA. The efficiency of this signal was first
described by Carswell et al.5

1. Eisenstein RS. & Munro HN. 1990. Translational regulation of ferritin synthesis
by iron. Enzyme 44(1-4):42-58. 2. Dean D.A. et al., 1999. Sequence requirements
for plasmid nuclear import. Exp. Cell. Res. 253:713-22. 3. Boshart M. et al., 1985. 
A very strong enhancer is located upstream of an immediate early gene of human 
cytomegalovirus. Cell 141(2):521-30. 4. Ramesh N. et al., 1996. High-titer
bicistronic retroviral vectors employing foot-and-mouth disease virus internal
ribosome entry site. Nucleic Acids Res. 24(14):2697-700. 5. Carswell S. & Alwine
J.C. 1989. Efficiency of utilization of the simian virus 40 late polyadenylation site:
effects of upstream sequences. Mol. Cell Biol. 10:4248-58.
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CCTGCAGGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAA

CGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCC

TATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATC

GCTATTACCATGATGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATG

GGAGTTTGTTTTGACTAGTCAGGGCCCCAACCCCCCCAAGCCCCCATTTCACAACACGCTGGCGCTACAGGCGCGTGACTTCCCCTTGCTTTGGGGCGGG

GGGCTGAGACTCCTATGTGCTCCGGATTGGTCAGGCACGGCCTTCGGCCCCGCCTCCTGCCACCGCAGATTGGCCGCTAGGCCTCCCCGAGCGCCCTGCC

TCCGAGGGCCGGCGCACCATAAAAGAAGCCGCCCTAGCCACGTCCCCTCGCAGTTCGGCGGTCCCGCGGGTCTGTCTCAAGCTTGCCGCCAGAACACAGg

taagtgccgtgtgtggttcccgcgggcctggcctctttacgggttatggcccttgcgtgccttgaattacttccatgcccctggctgcagtacgtgattc

ttgatcccgagcttcgggttggaagtgggtgggagagttcgaggccttgcgcttaaggagccccttcgcctcgtgcttgagttgaggcctggcttgggcg

ctggggccgccgcgtgctaatctggtggcaccttcgcgcctgtctcgctgctttcgctaagtctctagccatttaaaatttttgataaccagctgcgacg

ctttttttctggcgagatagtcttgtaaatgcgggccaagatctgcacactggtatttcggtttttggggccgcgggcggcgacggggcccgtgcgtccc

agcgcacatgttcggcgaggcggggcctgcgagcgcggccaccgagaatcggacgggggtagtctcaaactggccggcctgctctggtgcctggcctcgc

gccgccgtgtatcgccccgccctgggcggcaaggctggcccggtcggcaccagttgcgtgagcggaaagatggccgcttcccggccctgctgcagggagc

tcaaaatggaggacgcggcgcccgggagagcgggcgggtgagtcacccacacaaaggaaaagggcctttccttcctcatccgtcgcttcatgtgactcca

cggagtaccgggcgccgtccaggcacctcgattagttctcgagcttttggagtacgtcgtctttaggttggggggaggggttttatgcgatggagtttcc

ccacactgagtgggtggagactgaagagttaggccagcttggcacttgatgtaattctccttggaatttgccctttttgagtttggatcttgcctcattc

tcaagcctcagacagtggttcaaagtttttttcttccatttcagGTGTCGTGAAAACTACCCCTAAAAGCCACCATGGACCCTGTTGTGCTGCAAAGGAG

AGACTGGGAGAACCCTGGAGTGACCCAGCTCAACAGACTGGCTGCCCACCCTCCCTTTGCCTCTTGGAGGAACTCTGAGGAAGCCAGGACAGACAGGCCC

AGCCAGCAGCTCAGGTCTCTCAATGGAGAGTGGAGGTTTGCCTGGTTCCCTGCCCCTGAAGCTGTGCCTGAGTCTTGGCTGGAGTGTGACCTCCCAGAGG

CTGACACTGTTGTGGTGCCCAGCAACTGGCAGATGCATGGCTATGATGCCCCCATCTACACCAATGTCACCTACCCCATCACTGTGAACCCCCCTTTTGT

GCCCACTGAGAACCCCACTGGCTGCTACAGCCTGACCTTCAATGTTGATGAGAGCTGGCTGCAAGAAGGCCAGACCAGGATCATCTTTGATGGAGTCAAC

TCTGCCTTCCACCTCTGGTGCAATGGCAGGTGGGTTGGCTATGGCCAAGACAGCAGGCTGCCCTCTGAGTTTGACCTCTCTGCCTTCCTCAGAGCTGGAG

AGAACAGGCTGGCTGTCATGGTGCTCAGGTGGTCTGATGGCAGCTACCTGGAAGACCAAGACATGTGGAGGATGTCTGGCATCTTCAGGGATGTGAGCCT

GCTGCACAAGCCCACCACCCAGATTTCTGACTTCCATGTTGCCACCAGGTTCAATGATGACTTCAGCAGAGCTGTGCTGGAGGCTGAGGTGCAGATGTGT

GGAGAACTCAGAGACTACCTGAGAGTCACAGTGAGCCTCTGGCAAGGTGAGACCCAGGTGGCCTCTGGCACAGCCCCCTTTGGAGGAGAGATCATTGATG

AGAGAGGAGGCTATGCTGACAGAGTCACCCTGAGGCTCAATGTGGAGAACCCCAAGCTGTGGTCTGCTGAGATCCCCAACCTCTACAGGGCTGTTGTGGA

GCTGCACACTGCTGATGGCACCCTGATTGAAGCTGAAGCCTGTGATGTTGGATTCAGAGAAGTCAGGATTGAGAATGGCCTGCTGCTGCTCAATGGCAAG

CCTCTGCTCATCAGGGGAGTCAACAGGCATGAGCACCACCCTCTGCATGGACAAGTGATGGATGAACAGACAATGGTGCAAGATATCCTGCTAATGAAGC

AGAACAACTTCAATGCTGTCAGGTGCTCTCACTACCCCAACCACCCTCTCTGGTACACCCTGTGTGACAGGTATGGCCTGTATGTTGTTGATGAAGCCAA

CATTGAGACACATGGCATGGTGCCCATGAACAGGCTCACAGATGACCCCAGGTGGCTGCCTGCCATGTCTGAGAGAGTGACCAGGATGGTGCAGAGAGAC

AGGAACCACCCCTCTGTGATCATCTGGTCTCTGGGCAATGAGTCTGGACATGGAGCCAACCATGATGCTCTCTACAGGTGGATCAAGTCTGTTGACCCCA

GCAGACCTGTGCAGTATGAAGGAGGTGGAGCAGACACCACAGCCACAGACATCATCTGCCCCATGTATGCCAGGGTTGATGAGGACCAGCCCTTCCCTGC

TGTGCCCAAGTGGAGCATCAAGAAGTGGCTCTCTCTGCCTGGAGAGACCAGACCTCTGATCCTGTGTGAATATGCACATGCAATGGGCAACTCTCTGGGA

GGCTTTGCCAAGTACTGGCAAGCCTTCAGACAGTACCCCAGGCTGCAAGGAGGATTTGTGTGGGACTGGGTGGACCAATCTCTCATCAAGTATGATGAGA

ATGGCAACCCCTGGTCTGCCTATGGAGGAGACTTTGGTGACACCCCCAATGACAGGCAGTTCTGCATGAATGGCCTGGTCTTTGCAGACAGGACCCCTCA

CCCTGCCCTCACAGAGGCCAAGCACCAGCAACAGTTCTTCCAGTTCAGGCTGTCTGGACAGACCATTGAGGTGACATCTGAGTACCTCTTCAGGCACTCT

GACAATGAGCTCCTGCACTGGATGGTGGCCCTGGATGGCAAGCCTCTGGCTTCTGGTGAGGTGCCTCTGGATGTGGCCCCTCAAGGAAAGCAGCTGATTG

Me tAspP roVa l Va l LeuGl nArgAr

gAspT rpGl uAsnP roGl yVa l Thr Gl nLeuAsnArgLeuAl aAl aHi s P roP roPheAl aSer T rpArgAsnSer Gl uGl uAl aArgThrAspArgP ro

Ser Gl nGl nLeuArgSer LeuAsnGl yGl uT rpArgPheAl aT rpPheP roAl aP roGl uAl aVa l P roGl uSer T rpLeuGl uCysAspLeuP roGl uA

l aAspThr Va l Va l Va l P roSerAsnT rpGl 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 rSer LeuThr PheAsnVa l AspGl uSer T rpLeuGl nGl uGl yGl nThr A rg I l e I l ePheAspGl yVa l Asn

Ser Al aPheHi sLeuT rpCysAsnGl yA rgT rpVa l Gl yTyrGl yGl nAspSer A rgLeuP roSer Gl uPheAspLeuSer Al aPheLeuArgAl aGl yG

l uAsnArgLeuAl aVa l Me tVa l LeuArgT rpSerAspGl ySer Ty rLeuGl uAspGl nAspMe tT rpArgMe tSer Gl y I l ePheArgAspVa l Ser Le

uLeuHi sLysP roThr Thr Gl n I l eSerAspPheHi sVa l A l aThr A rgPheAsnAspAspPheSer A rgAl aVa l LeuGl uAl aGl uVa l Gl nMe tCys

Gl 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 eAspG

l uArgGl yGl yTyrAl aAspArgVa l Thr LeuArgLeuAsnVa 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 yLys

P 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 tLysG

l nAsnAsnPheAsnAl aVa l A rgCysSer Hi sTy rP roAsnHi sP roLeuT rpTyrThr LeuCysAspArgTyrGl yLeuTyrVa l Va l AspGl uAl aAs

n I l eGl uThr Hi sGl yMe tVa l P roMe tAsnArgLeuThrAspAspP roArgT rpLeuP roAl aMe tSer Gl uArgVa l Thr A rgMe tVa l Gl nArgAsp

A rgAsnHi 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 roS

er 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 rpLeuSer LeuP roGl yGl uThr A rgP roLeu I l eLeuCysGl uTyrAl aHi sAl aMe tGl yAsnSer LeuGl y

Gl yPheAl aLysTy rT rpGl nAl aPheArgGl nTy rP roArgLeuGl nGl yGl yPheVa l T rpAspT rpVa l AspGl nSer Leu I l eLysTyrAspGl uA

snGl yAsnP roT rpSer Al aTy rGl yGl yAspPheGl 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 sSer

AspAsnGl uLeuLeuHi sT rpMe tVa l A l aLeuAspGl yLysP roLeuAl aSer Gl yGl uVa l P roLeuAspVa l A l aP roGl nGl yLysGl nLeu I l eG

r gAspGl 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 LeuAl aAspAl aVa l Leu I l eThr Thr Al aHi sAl aT rpGl nHi sGl nGl yLys

Thr 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 aA

r g I l eGl yLeuAsnCysGl nLeuAl aGl nVa l A l aGl uArgVa l AsnT rpLeuGl yLeuGl y P roGl nGl uAsnTyrP roAspArgLeuThr Al aAl aCy

sPheAspArgT rpAspLeuP roLeuSerAspMe tTy rThr P roTy rVa l PheP roSer Gl uAsnGl yLeuArgCysGl yThr A rgGl uLeuAsnTyrGl y

P roHi sGl nT rpArgGl yAspPheGl nPheAsn I l eSer A rgTyrSer Gl nGl nGl nLeuMe tGl uThr Ser Hi sArgHi s LeuLeuHi sAl aGl uGl uG

l yThr T rpLeuAsn I l eAspGl yPheHi sMe tGl y I l eGl yGl yAspAspSer T rpSer P roSer Va l Ser Al aGl uPheGl nLeuSer Al aGl yA rgTy

r Hi sTy rGl nLeuVa l T rpCysGl nLys•••
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AACTGCCTGAGCTGCCTCAGCCAGAGTCTGCTGGACAACTGTGGCTAACAGTGAGGGTGGTTCAGCCCAATGCAACAGCTTGGTCTGAGGCAGGCCACAT

CTCTGCATGGCAGCAGTGGAGGCTGGCTGAGAACCTCTCTGTGACCCTGCCTGCTGCCTCTCATGCCATCCCTCACCTGACAACATCTGAAATGGACTTC

TGCATTGAGCTGGGCAACAAGAGATGGCAGTTCAACAGGCAGTCTGGCTTCCTGTCTCAGATGTGGATTGGAGACAAGAAGCAGCTCCTCACCCCTCTCA

GGGACCAATTCACCAGGGCTCCTCTGGACAATGACATTGGAGTGTCTGAGGCCACCAGGATTGACCCAAATGCTTGGGTGGAGAGGTGGAAGGCTGCTGG

ACACTACCAGGCTGAGGCTGCCCTGCTCCAGTGCACAGCAGACACCCTGGCTGATGCTGTTCTGATCACCACAGCCCATGCTTGGCAGCACCAAGGCAAG

ACCCTGTTCATCAGCAGAAAGACCTACAGGATTGATGGCTCTGGACAGATGGCAATCACAGTGGATGTGGAGGTTGCCTCTGACACACCTCACCCTGCAA

GGATTGGCCTGAACTGTCAACTGGCACAGGTGGCTGAGAGGGTGAACTGGCTGGGCTTAGGCCCTCAGGAGAACTACCCTGACAGGCTGACAGCTGCCTG

CTTTGACAGGTGGGACCTGCCTCTGTCTGACATGTACACCCCTTATGTGTTCCCTTCTGAGAATGGCCTGAGGTGTGGCACCAGGGAGCTGAACTATGGT

CCTCACCAGTGGAGGGGAGACTTCCAGTTCAACATCTCCAGGTACTCTCAGCAACAGCTCATGGAAACCTCTCACAGGCACCTGCTCCATGCAGAGGAGG

GAACCTGGCTGAACATTGATGGCTTCCACATGGGCATTGGAGGAGATGACTCTTGGTCTCCTTCTGTGTCTGCTGAGTTCCAGTTATCTGCTGGCAGGTA

CCACTATCAGCTGGTGTGGTGCCAGAAGTAAACCTGAGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAG

TGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATT

TTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAAATGTTAATTAACTAGCCATGACCAAA

ATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCT

TGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGAT

ACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTG

GCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCA

CACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAG

GTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTC

TGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGC

CTTTTGCTCACATGTTCTTAATTAACCTGCAGGGCCTGAAATAACCTCTGAAAGAGGAACTTGGTTAGGTACCTTCTGAGGCTGAAAGAACCAGCTGTGG

AATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGT

CCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCACTAGTTCCGCCAGAGCGCGCGAGGGCCTCCAG

CGGCCGCCCCTCCCCCACAGCAGGGGCGGGGTCCCGCGCCCACCGGAAGGAGCGGGCTCGGGGCGGGCGGCGCTGATTGGCCGGGGCGGGCCTGACGCCG

ACGCGGCTATAAGAGACCACAAGCGACCCGCAGGGCCAGACGTTCTTCGCCGAAGCTTGCCGTCAGAACGCAGgtgaggggcgggtgtggcttccgcggg

ccgccgagctggaggtcctgctccgagcgggccgggccccgctgtcgtcggcggggattagctgcgagcattcccgcttcgagttgcgggcggcgcggga

ggcagagtgcgaggcctagcggcaaccccgtagcctcgcctcgtgtccggcttgaggcctagcgtggtgtccgcgccgccgccgcgtgctactccggccg

cactctggtcttttttttttttgttgttgttgccctgctgccttcgattgccgttcagcaataggggctaacaaagggagggtgcggggcttgctcgccc

ggagcccggagaggtcatggttggggaggaatggagggacaggagtggcggctggggcccgcccgccttcggagcacatgtccgacgccacctggatggg

gcgaggcctggggtttttcccgaagcaaccaggctggggttagcgtgccgaggccatgtggccccagcacccggcacgatctggcttggcggcgccgcgt

tgccctgcctccctaactagggtgaggccatcccgtccggcaccagttgcgtgcgtggaaagatggccgctcccgggccctgttgcaaggagctcaaaat

ggaggacgcggcagcccggtggagcgggcgggtgagtcacccacacaaaggaagagggcctggtccctcaccggctgctgcttcctgtgaccccgtggtc

ctatcggccgcaatagtcacctcgggcttttgagcacggctagtcgcggcggggggaggggatgtaatggcgttggagtttgttcacatttggtgggtgg

agactagtcaggccagcctggcgctggaagtcatttttggaatttgtccccttgagttttgagcggagctaattctcgggcttcttagcggttcaaaggt

atcttttaaacccttttttagGTGTTGTGAAAACCACCGCTAATTCAAAGCAATCATGAGCAAGGGAGAAGAACTCTTTACTGGTGTTGTCCCAATTCTG

GTTGAGCTGGATGGTGATGTGAATGGCCACAAATTCTCTGTGTCTGGTGAAGGTGAAGGAGATGCAACTTATGGAAAGCTGACTCTGAAGTTCATTTGTA

CAACAGGAAAGCTGCCAGTGCCTTGGCCAACTCTGGTGACCACCCTGACTTATGGTGTTCAATGTTTCAGCAGGTACCCTGACCACATGAAGCAGCATGA

CTTCTTTAAATCTGCAATGCCAGAAGGTTATGTTCAGGAGAGGACAATCTTCTTTAAGGATGATGGAAATTATAAGACAAGGGCAGAAGTGAAGTTTGAA

GGTGATACACTGGTTAACAGAATTGAGCTGAAAGGCATTGATTTTAAGGAAGATGGAAACATTCTGGGTCACAAGCTGGAGTACAACTATAATTCTCACA

Me tAspP roVa l Va l LeuGl nArgAr

gAspT rpGl uAsnP roGl yVa l Thr Gl nLeuAsnArgLeuAl aAl aHi s P roP roPheAl aSer T rpArgAsnSer Gl uGl uAl aArgThrAspArgP ro

Ser Gl nGl nLeuArgSer LeuAsnGl yGl uT rpArgPheAl aT rpPheP roAl aP roGl uAl aVa l P roGl uSer T rpLeuGl uCysAspLeuP roGl uA

l aAspThr Va l Va l Va l P roSerAsnT rpGl 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 rSer LeuThr PheAsnVa l AspGl uSer T rpLeuGl nGl uGl yGl nThr A rg I l e I l ePheAspGl yVa l Asn

Ser Al aPheHi sLeuT rpCysAsnGl yA rgT rpVa l Gl yTyrGl yGl nAspSer A rgLeuP roSer Gl uPheAspLeuSer Al aPheLeuArgAl aGl yG

l uAsnArgLeuAl aVa l Me tVa l LeuArgT rpSerAspGl ySer Ty rLeuGl uAspGl nAspMe tT rpArgMe tSer Gl y I l ePheArgAspVa l Ser Le

uLeuHi sLysP roThr Thr Gl n I l eSerAspPheHi sVa l A l aThr A rgPheAsnAspAspPheSer A rgAl aVa l LeuGl uAl aGl uVa l Gl nMe tCys

Gl 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 eAspG

l uArgGl yGl yTyrAl aAspArgVa l Thr LeuArgLeuAsnVa 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 yLys

P 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 tLysG

l nAsnAsnPheAsnAl aVa l A rgCysSer Hi sTy rP roAsnHi sP roLeuT rpTyrThr LeuCysAspArgTyrGl yLeuTyrVa l Va l AspGl uAl aAs

n I l eGl uThr Hi sGl yMe tVa l P roMe tAsnArgLeuThrAspAspP roArgT rpLeuP roAl aMe tSer Gl uArgVa l Thr A rgMe tVa l Gl nArgAsp

A rgAsnHi 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 roS

er 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

l uLeuP roGl uLeuP roGl nP roGl uSer Al 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 tAspPhe

Cys I l eGl uLeuGl yAsnLysArgT rpGl nPheAsnArgGl nSer Gl yPheLeuSer Gl nMe tT rp I l eGl yAspLysLysGl nLeuLeuThr P roLeuA

r gAspGl 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 LeuAl aAspAl aVa l Leu I l eThr Thr Al aHi sAl aT rpGl nHi sGl nGl yLys

Thr 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 aA

r g I l eGl yLeuAsnCysGl nLeuAl aGl nVa l A l aGl uArgVa l AsnT rpLeuGl yLeuGl y P roGl nGl uAsnTyrP roAspArgLeuThr Al aAl aCy

sPheAspArgT rpAspLeuP roLeuSerAspMe tTy rThr P roTy rVa l PheP roSer Gl uAsnGl yLeuArgCysGl yThr A rgGl uLeuAsnTyrGl y

P roHi sGl nT rpArgGl yAspPheGl nPheAsn I l eSer A rgTyrSer Gl nGl nGl nLeuMe tGl uThr Ser Hi sArgHi s LeuLeuHi sAl aGl uGl uG

l yThr T rpLeuAsn I l eAspGl yPheHi sMe tGl y I l eGl yGl yAspAspSer T rpSer P roSer Va l Ser Al aGl uPheGl nLeuSer Al aGl yA rgTy

r Hi sTy rGl nLeuVa l T rpCysGl nLys•••

Me tSer LysGl yGl uGl uLeuPheThr Gl yVa l Va l P ro I l eLeu

Va l Gl uLeuAspGl yAspVa l AsnGl yHi s LysPheSer Va l Ser Gl yGl uGl yGl uGl yAspAl aThr Ty rGl yLysLeuThr LeuLysPhe I l eCysT

hr Thr Gl yLysLeuP roVa l P roT rpP roThr LeuVa l Thr Thr LeuThr Ty rGl yVa l Gl nCysPheSer A rgTyrP roAspHi sMe tLysGl nHi sAs

pPhePheLysSer Al aMe tP roGl uGl yTyrVa l Gl nGl uArgThr I l ePhePheLysAspAspGl yAsnTyrLysThr A rgAl aGl uVa l LysPheGl u

Gl yAspThr LeuVa l AsnArg I l eGl uLeuLysGl y I l eAspPheLysGl uAspGl yAsn I l eLeuGl yHi s LysLeuGl uTyrAsnTyrAsnSer Hi sA

snVa l Ty r I l eMe tAl aAspLysGl nLysAsnGl y I l eLysVa l AsnPheLys I l eArgHi sAsn I l eGl uAspGl ySer Va l Gl nLeuAl aAspHi sTy

r Gl nGl nAsnThr P ro I l eGl yAspGl y P roVa l LeuLeuP roAspAsnHi sTy rLeuArgThr Gl nSer Al aLeuSer LysAspP roAsnGl uLysArg

AspHi sMe tVa l LeuLeuGl uPheVa l Thr Al aAl aGl y I l eThr LeuGl yMe tAspGl uLeuTyrLys•••

NheI (4738)

PacI (4982)

PacI (5722) SdaI (5731)

NotI (6001)

SmaI (6774)
XmaI (6772)

BspHI (7154)

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

5201

5301

5401

5501

5601

5701

5801

5901

6001

6101

6201

6301

6401

6501

6601

6701

6801

6901

7001

7101

7201

7301

7401

7501

1

9

43

76

109

143

176

209

243

276

309

343

376

409

443

476

676

709

743

776

809

843

876

909

943

976

1009

1

16

49

82

116

149

182

216



ATGTTTACATTATGGCAGATAAGCAGAAGAATGGAATTAAGGTTAATTTCAAGATTAGACACAACATTGAGGATGGATCTGTCCAACTGGCAGACCATTA

CCAGCAGAACACCCCTATTGGTGATGGCCCAGTTCTCCTCCCAGATAATCACTATCTCCGCACTCAATCTGCTCTGTCCAAAGACCCTAATGAGAAAAGA

GACCACATGGTCCTCCTGGAGTTTGTGACAGCAGCAGGAATTACTCTGGGAATGGATGAGCTGTACAAGTAAACCTAGGAGCAGGTTTCCCCAATGACAC

AAAACGTGCAACTTGAAACTCCGCCTGGTCTTTCCAGGTCTAGAGGGGTAACACTTTGTACTGCGTTTGGCTCCACGCTCGATCCACTGGCGAGTGTTAG

TAACAGCACTGTTGCTTCGTAGCGGAGCATGACGGCCGTGGGAACTCCTCCTTGGTAACAAGGACCCACGGGGCCAAAAGCCACGCCCACACGGGCCCGT

CATGTGTGCAACCCCAGCACGGCGACTTTACTGCGAAACCCACTTTAAAGTGACATTGAAACTGGTACCCACACACTGGTGACAGGCTAAGGATGCCCTT

CAGGTACCCCGAGGTAACACGCGACACTCGGGATCTGAGAAGGGGACTGGGGCTTCTATAAAAGCGCTCGGTTTAAAAAGCTTCTATGCCTGAATAGGTG

ACCGGAGGTCGGCACCTTTCCTTTGCAATTACTGACCCTATGAATACAACTGACTGTTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATA

CGACTCACTATAGGAGGGCCACCATGAAGACCTTCAACATCTCTCAGCAGGATCTGGAGCTGGTGGAGGTCGCCACTGAGAAGATCACCATGCTCTATGA

GGACAACAAGCACCATGTCGGGGCGGCCATCAGGACCAAGACTGGGGAGATCATCTCTGCTGTCCACATTGAGGCCTACATTGGCAGGGTCACTGTCTGT

GCTGAAGCCATTGCCATTGGGTCTGCTGTGAGCAACGGGCAGAAGGACTTTGACACCATTGTGGCTGTCAGGCACCCCTACTCTGATGAGGTGGACAGAT

CCATCAGGGTGGTCAGCCCCTGTGGCATGTGCAGAGAGCTCATCTCTGACTATGCTCCTGACTGCTTTGTGCTCATTGAGATGAATGGCAAGCTGGTCAA

AACCACCATTGAGGAACTCATCCCCCTCAAGTACACCAGGAACTAAACCTGAATTCGCTAGGATTATCCCTAATACCTGCCACCCCACTCTTAATCAGTG

GTGGAAGAACGGTCTCAGAACTGTTTGTTTCAATTGGCCATTTAAGTTTAGTAGTAAAAGACTGGTTAATGATAACAATGCATCGTAAAACCTTCAGAAG

GAAAGGAGAATGTTTTGTGGACCACTTTGGTTTTCTTTTTTGCGTGTGGCAGTTTTAAGTTATTAGTTTTTAAAATCAGTACTTTTTAATGGAAACAACT

TGACCAAAAATTTGTCACAGAATTTTGAGACCCATTAAAAAAGTTAAATGAGAAACCTGTGTGTTCCTTTGGTCAACACCGAGACATTTAGGTGAAAGAC

ATCTAATTCTGGTTTTACGAATCTGGAAACTTCTTGAAAATGTAATTCTTGAGTTAACACTTCTGGGTGGAGAATAGGGTTGTTTTCCCCCCACATAATT

GGAAGGGGAAGGAATATCATTTAAAGCTATGGGAGGGTTGCTTTGATTACAACACTGGAGAGAAATGCAGCATGTTGCTGATTGCCTGTCACTAAAACAG

GCCAAAAACTGAGTCCTTGGGTTGCATAGAAAGCTG

Me tLysThr PheAsn I l eSer Gl nGl nAspLeuGl uLeuVa l Gl uVa l A l aThr Gl uLys I l eThr Me tLeuTyrGl

uAspAsnLysHi sHi sVa l Gl yA l aAl a I l eArgThr LysThr Gl yGl u I l e I l eSer Al aVa l Hi s I l eGl uAl aTy r I l eGl yA rgVa l Thr Va l Cys

A l aGl uAl a I l eAl a I l eGl ySer Al aVa l SerAsnGl yGl nLysAspPheAspThr I l eVa l A l aVa l A rgHi s P roTy rSerAspGl uVa l AspArgS

er I l eArgVa l Va l Ser P roCysGl yMe tCysArgGl uLeu I l eSerAspTyrAl aP roAspCysPheVa l Leu I l eGl uMe tAsnGl yLysLeuVa l Ly

sThr Thr I l eGl uGl uLeu I l eP roLeuLysTy rThr A rgAsn•••

Me tSer LysGl yGl uGl uLeuPheThr Gl yVa l Va l P ro I l eLeu

Va l Gl uLeuAspGl yAspVa l AsnGl yHi s LysPheSer Va l Ser Gl yGl uGl yGl uGl yAspAl aThr Ty rGl yLysLeuThr LeuLysPhe I l eCysT

hr Thr Gl yLysLeuP roVa l P roT rpP roThr LeuVa l Thr Thr LeuThr Ty rGl yVa l Gl nCysPheSer A rgTyrP roAspHi sMe tLysGl nHi sAs

pPhePheLysSer Al aMe tP roGl uGl yTyrVa l Gl nGl uArgThr I l ePhePheLysAspAspGl yAsnTyrLysThr A rgAl aGl uVa l LysPheGl u

Gl yAspThr LeuVa l AsnArg I l eGl uLeuLysGl y I l eAspPheLysGl uAspGl yAsn I l eLeuGl yHi s LysLeuGl uTyrAsnTyrAsnSer Hi sA

snVa l Ty r I l eMe tAl aAspLysGl nLysAsnGl y I l eLysVa l AsnPheLys I l eArgHi sAsn I l eGl uAspGl ySer Va l Gl nLeuAl aAspHi sTy

r Gl nGl nAsnThr P ro I l eGl yAspGl y P roVa l LeuLeuP roAspAsnHi sTy rLeuArgThr Gl nSer Al aLeuSer LysAspP roAsnGl uLysArg

AspHi sMe tVa l LeuLeuGl uPheVa l Thr Al aAl aGl y I l eThr LeuGl yMe tAspGl uLeuTyrLys•••

AvrII (7874)

XbaI (7939)

Eco47III (8265)

AseI (8365)

EcoRI (8851)

7601

7701

7801

7901

8001

8101

8201

8301

8401

8501

8601

8701

8801

8901

9001

9101

9201

9301

9401

1

26

60

93

126

1

16

49
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216
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