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PRODUCT INFORMATION
Contents
• 20 µg of pDUO-hCD14/TLR2 provided as 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
Toll-Like receptors (TLRs) play a critical role in early innate 
immunity to invading pathogens by sensing microorganisms. 
These evolutionary conserved receptors, homologues of the 
Drosophila Toll gene, recognize highly conserved structural 
motifs only expressed by microbial pathogens, called pathogen-
associated microbial patterns (PAMPs). PAMPs include various 
bacterial cell wall components such as lipopolysaccharides (LPS), 
peptidoglycans and lipopeptides, as well as flagellin, bacterial DNA 
and viral double-stranded RNA. Stimulation of TLRs by PAMPs 
initiates a signaling cascade that involves a number of proteins, 
such as MyD88 and IRAK. This signaling cascade leads to the 
activation of the transcription factor NF-κB which induces the 
secretion of pro-inflammatory cytokines and effector cytokines 
that direct the adaptive immune response.
To date ten human and twelve murine TLRs have been 
characterized, TLR1 to TLR10 in humans, and TLR1 to TLR9, 
TLR11, TLR12 and TLR13 in mice, the homolog of TLR10 being 
a pseudogene. In many instances, TLRs require the presence of a 
co-receptor to initiate the signaling cascade. One example is TLR4 
which interacts with MD2 and CD14 to induce NF-κB in response 
to LPS stimulation.
pDUO is an expression vector designed to co-express two TLRs or 
TLR-related genes known to interact with each other.
The genes cloned into pDUO comprise the coding sequence 
(without introns) from the ATG to the Stop codon.

PLASMID FEATURES
• Human CD14 (1125 bp) / Human TLR2 (2352 bp)
TLR2 is involved in the recognition of multiple products of
Gram-positive bacteria, mycobacteria and yeast. The first studies
reported that TLR2 mediated LPS response but TLR2 has since
been shown to confer responsiveness to the lipopeptides present
in LPS preparations. However, it seems that some types of LPS
can activate TLR21. TLR2 is known to heterodimerize with other
TLRs, a property believed to extend the range of PAMPs that
TLR2 can recognize. TLR2 cooperates with TLR6 in the response
to peptidoglycan2 and diacylated mycoplasmal lipopeptide,
and assocites with TLR1 to recognize triacylated lipopetides.
Furthermore, pathogen recognition by TLR2 is strongly enhanced 
by CD14.
• 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 protein3. 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 range.
The enhancement varies from 2-fold in non-permissive cells
to 20-fold in permissive cells. Furthermore, the SV40 enhancer is 
able to direct nuclear localization of plasmids4.
• 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 enhancer5.
• 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.6

• pMB1 ori: a minimal E. coli origin of replication to limit vector
size, but with the same activity as the longer Ori.
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• 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 expression7.
• EM7 is a bacterial promoter that enables the constitutive
expression of the antibiotic resistance gene in E. coli.
• Bsr (blasticidin resistance gene): The bsr gene from Bacillus 
cereus encodes a deaminase that confers resistance to the
antibiotic Blasticidin. In bacteria, bsr is expressed from the
constitutive E. coli EM7 promoter. In mammalian cells, bsr is
transcribed from the human FerH composite 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.

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. 

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.
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CCTGCAGGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAA

CGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCC

TATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATC

GCTATTACCATGATGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATG

GGAGTTTGTTTTGACTAGTCAGGGCCCCAACCCCCCCAAGCCCCCATTTCACAACACGCTGGCGCTACAGGCGCGTGACTTCCCCTTGCTTTGGGGCGGG

GGGCTGAGACTCCTATGTGCTCCGGATTGGTCAGGCACGGCCTTCGGCCCCGCCTCCTGCCACCGCAGATTGGCCGCTAGGCCTCCCCGAGCGCCCTGCC

TCCGAGGGCCGGCGCACCATAAAAGAAGCCGCCCTAGCCACGTCCCCTCGCAGTTCGGCGGTCCCGCGGGTCTGTCTCAAGCTTGCCGCCAGAACACAGg

taagtgccgtgtgtggttcccgcgggcctggcctctttacgggttatggcccttgcgtgccttgaattacttccatgcccctggctgcagtacgtgattc

ttgatcccgagcttcgggttggaagtgggtgggagagttcgaggccttgcgcttaaggagccccttcgcctcgtgcttgagttgaggcctggcttgggcg

ctggggccgccgcgtgctaatctggtggcaccttcgcgcctgtctcgctgctttcgctaagtctctagccatttaaaatttttgataaccagctgcgacg

ctttttttctggcgagatagtcttgtaaatgcgggccaggatctgcacactggtatttcggtttttggggccgcgggcggcgacggggcccgtgcgtccc

agcgcacatgttcggcgaggcggggcctgcgagcgcggccaccgagaatcggacgggggtagtctcaaactggccggcctgctctggtgcctggcctcgc

gccgccgtgtatcgccccgccctgggcggcaaggctggcccggtcggcaccagttgcgtgagcggaaagatggccgcttcccggccctgctgcagggagc

tcaaaatggaggacgcggcgcccgggagagcgggcgggtgagtcacccacacaaaggaaaagggcctttccttcctcatccgtcgcttcatgtgactcca

cggagtaccgggcgccgtccaggcacctcgattagttgtcgagcttttggagtacgtcgtctttaggttggggggaggggttttatgcgatggagtttcc

ccacactgagtgggtggagactgaagagttaggccagcttggcacttgatgtaattctccttggaatttgccctttttgagtttggatcttgcctcattc

tcaagcctcagacagtggttcaaagtttttttcttccatttcagGTGTCGTGAAAACTACCCCTAAAAGCCACCGGTAGGAGGGCCAGCATGCCACATAC

TTTGTGGATGGTGTGGGTCTTGGGGGTCATCATCAGCCTCTCCAAGGAAGAATCCTCCAATCAGGCTTCTCTGTCTTGTGACCGCAATGGTATCTGCAAG

GGCAGCTCAGGATCTTTAAACTCCATTCCCTCAGGGCTCACAGAAGCTGTAAAAAGCCTTGACCTGTCCAACAACAGGATCACCTACATTAGCAACAGTG

ACCTACAGAGGTGTGTGAACCTCCAGGCTCTGGTGCTGACATCCAATGGAATTAACACAATAGAGGAAGATTCTTTTTCTTCCCTGGGCAGTCTTGAACA

TTTAGACTTATCCTATAATTACTTATCTAATTTATCGTCTTCCTGGTTCAAGCCCCTTTCTTCTTTAACATTCTTAAACTTACTGGGAAATCCTTACAAA

ACCCTAGGGGAAACATCTCTTTTTTCTCATCTCACAAAATTGCAAATCCTGAGAGTGGGAAATATGGACACCTTCACTAAGATTCAAAGAAAAGATTTTG

CTGGACTTACCTTCCTTGAGGAACTTGAGATTGATGCTTCAGATCTACAGAGCTATGAGCCAAAAAGTTTGAAGTCAATTCAGAATGTAAGTCATCTGAT

CCTTCATATGAAGCAGCATATTTTACTGCTGGAGATTTTTGTAGATGTTACAAGTTCCGTGGAATGTTTGGAACTGCGAGATACTGATTTGGACACTTTC

CATTTTTCAGAACTATCCACTGGTGAAACAAATTCATTGATTAAAAAGTTTACATTTAGAAATGTGAAAATCACCGATGAAAGTTTGTTTCAGGTTATGA

AACTTTTGAATCAGATTTCTGGATTGTTAGAATTAGAGTTTGATGACTGTACCCTTAATGGAGTTGGTAATTTTAGAGCATCTGATAATGACAGAGTTAT

AGATCCAGGTAAAGTGGAAACGTTAACAATCCGGAGGCTGCATATTCCAAGGTTTTACTTATTTTATGATCTGAGCACTTTATATTCACTTACAGAAAGA

GTTAAAAGAATCACAGTAGAAAACAGTAAAGTTTTTCTGGTTCCTTGTTTACTTTCACAACATTTAAAATCATTAGAATACTTGGATCTCAGTGAAAATT

TGATGGTTGAAGAATACTTGAAAAATTCAGCCTGTGAGGATGCCTGGCCCTCTCTACAAACTTTAATTTTAAGGCAAAATCATTTGGCATCATTGGAAAA

AACCGGAGAGACTTTGCTCACTCTGAAAAACTTGACTAACATTGATATCAGTAAGAATAGTTTTCATTCTATGCCTGAAACTTGTCAGTGGCCAGAAAAG

ATGAAATATTTGAACTTATCCAGCACACGAATACACAGTGTAACAGGCTGCATTCCCAAGACACTGGAAATTTTAGATGTTAGCAACAACAATCTCAATT

TATTTTCTTTGAATTTGCCGCAACTCAAAGAACTTTATATTTCCAGAAATAAGTTGATGACTCTACCAGATGCCTCCCTCTTACCCATGTTACTAGTATT

GAAAATCAGTAGGAATGCAATAACTACGTTTTCTAAGGAGCAACTTGACTCATTTCACACACTGAAGACTTTGGAAGCTGGTGGCAATAACTTCATTTGC

Me tP roHi sTh

r LeuT rpMe tVa l T rpVa l LeuGl yVa l I l e I l eSer LeuSer LysGl uGl uSer SerAsnGl nAl aSer LeuSer CysAspArgAsnGl y I l eCysLys

Gl ySer Ser Gl ySer LeuAsnSer I l eP roSer Gl yLeuThr Gl uAl aVa l LysSer LeuAspLeuSerAsnAsnArg I l eThr Ty r I l eSerAsnSer A

spLeuGl nArgCysVa l AsnLeuGl nAl aLeuVa l LeuThr SerAsnGl y I l eAsnThr I l eGl uGl uAspSer PheSer Ser LeuGl ySer LeuGl uHi

s LeuAspLeuSer TyrAsnTyrLeuSerAsnLeuSer Ser Ser T rpPheLysP roLeuSer Ser LeuThr PheLeuAsnLeuLeuGl yAsnP roTy rLys

Thr LeuGl yGl uThr Ser LeuPheSer Hi s LeuThr LysLeuGl n I l eLeuArgVa l Gl yAsnMe tAspThr PheThr Lys I l eGl nArgLysAspPheA

l aGl yLeuThr PheLeuGl uGl uLeuGl u I l eAspAl aSerAspLeuGl nSer Ty rGl uP roLysSer LeuLysSer I l eGl nAs nVa l Ser Hi s Leu I l

eLeuHi sMe tLysGl nHi s I l eLeuLeuLeuGl u I l ePheVa l AspVa l Thr Ser Ser Va l Gl uCysLeuGl uLeuArgAspThrAspLeuAspThr Phe

Hi sPheSer Gl uLeuSer Thr Gl yGl uThrAsnSer Leu I l eLysLysPheThr PheArgAsnVa l Lys I l eThrAspGl uSer LeuPheGl nVa l Me tL

ysLeuLeuAsnGl n I l eSer Gl yLeuLeuGl uLeuGl uPheAspAspCysThr LeuAsnGl yVa l Gl yAsnPheArgAl aSerAspAsnAspArgVa l I l

eAspP roGl yLysVa l Gl uThr LeuThr I l eArgArgLeuHi s I l eP roArgPheTyrLeuPheTyrAspLeuSer Thr LeuTyrSer LeuThr Gl uArg

Va l LysArg I l eThr Va l Gl uAsnSer LysVa l PheLeuVa l P roCysLeuLeuSer Gl nHi s LeuLysSer LeuGl uTy rLeuAspLeuSer Gl uAsnL

euMe tVa l Gl uGl uTy rLeuLysAsnSer Al aCysGl uAspAl aT rpP roSer LeuGl nThr Leu I l eLeuArgGl nAsnHi sLeuAl aSer LeuGl uLy

sThr Gl yGl uThr LeuLeuThr LeuLysAsnLeuThrAsn I l eAsp I l eSer LysAsnSer PheHi sSer Me tP roGl uThr CysGl nT rpP roGl uLys

Me tLysTy rLeuAsnLeuSer Ser Thr A rg I l eHi sSer Va l Thr Gl yCys I l eP roLysThr LeuGl u I l eLeuAspVa l SerAsnAsnAsnLeuAsnL

euPheSer LeuAsnLeuP roGl nLeuLysGl uLeuTyr I l eSer A rgAsnLysLeuMe tThr LeuP roAspAl aSer LeuLeuP roMe tLeuLeuVa l Le

uLys I l eSer A rgAsnAl a I l eThr Thr PheSer LysGl uGl nLeuAspSer PheHi sThr LeuLysThr LeuGl uAl aGl yGl yAsnAsnPhe I l eCys

uThr Gl yVa l LeuCysHi sArgPheHi sGl yLeuT rpTyrMe tLysMe tMe tT rpAl aT rpLeuGl nAl aLysArgLysP roArgLysAl aP roSer A rg

Asn I l eCysTyrAspAl aPheVa l Ser Ty rSer Gl uG l nAspAl aTy rT rpVa l Gl uAsnLeuMe tVa l Gl nGl uLeuGl uAsnPheAsnP roP roPheL

ysLeuCysLeuHi sLysArgAspPhe I l eP roGl yLysT rp I l e I l eAspAsn I l e I l eAspSer I l eGl uLysSer Hi s LysThr Va l PheVa l LeuSe

r Gl uAsnPheVa l LysSer Gl uT rpCysLysTy rGl uLeuAspPheSer Hi s PheArgLeuPheAs pGl uAsnAsnAspAl aAl a I l eLeu I l eLeuLeu

Gl uP ro I l eGl uLysLysAl a I l eP roGl nArgPheCysLysLeuArgLys I l eMe tAsnThr LysThr Ty rLeuGl uT rpP roMe tAspGl uAl aGl nA

r gGl uGl yPheT rpVa l AsnLeuArgAl aAl a I l eLysSer •••
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TCCTGTGAATTCCTCTCCTTCACTCAGGAGCAGCAAGCACTGGCCAAAGTCTTGATTGATTGGCCAGCAAATTACCTGTGTGACTCTCCATCCCATGTGC

GTGGCCAGCAGGTTCAGGATGTCCGCCTCTCGGTGTCGGAATGTCACAGGACAGCACTGGTGTCTGGCATGTGCTGTGCTCTGTTCCTGCTGATCCTGCT

CACGGGGGTCCTGTGCCACCGTTTCCATGGCCTGTGGTATATGAAAATGATGTGGGCCTGGCTCCAGGCCAAAAGGAAGCCCAGGAAAGCTCCCAGCAGG

AACATCTGCTATGATGCATTTGTTTCTTACAGTGAGCAGGATGCCTACTGGGTGGAGAACCTTATGGTCCAGGAGCTGGAGAACTTCAATCCCCCCTTCA

AGTTGTGTCTTCATAAGCGGGACTTCATTCCTGGCAAGTGGATCATTGACAATATCATTGACTCCATTGAAAAGAGCCACAAAACTGTCTTTGTGCTTTC

TGAAAACTTTGTGAAGAGTGAGTGGTGCAAGTATGAACTGGACTTCTCCCATTTCCGTCTTTTTGATGAGAACAATGATGCTGCCATTCTCATTCTTCTG

GAGCCCATTGAGAAAAAAGCCATTCCCCAGCGCTTCTGCAAGCTGCGGAAGATAATGAACACCAAGACCTACCTGGAGTGGCCCATGGACGAGGCTCAGC

GGGAAGGATTTTGGGTAAATCTGAGAGCTGCGATAAAGTCCTAGGTTCCCATATTTAAGACCAGTCTTTGTCTAGTTGGGATCTTGCTAGCTGGCCAGAC

ATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAA

CCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAA

CCTCTACAAATGTGGTATGGAAATGTTAATTAACTAGCCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGA

TCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGA

GCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAAC

TCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGAT

AGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCG

TGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCA

GGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGA

AAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTAATTAACCTGCAGGGCCTGAAATAACCTCTGAA

AGAGGAACTTGGTTAGGTACCTTCTGAGGCTGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAA

GTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTC

AGCAACCATAGTCCCACTAGTTCCGCCAGAGCGCGCGAGGGCCTCCAGCGGCCGCCCCTCCCCCACAGCAGGGGCGGGGTCCCGCGCCCACCGGAAGGAG

CGGGCTCGGGGCGGGCGGCGCTGATTGGCCGGGGCGGGCCTGACGCCGACGCGGCTATAAGAGACCACAAGCGACCCGCAGGGCCAGACGTTCTTCGCCG

AAGCTTGCCGTCAGAACGCAGgtgaggggcgggtgtggcttccgcgggccgccgagctggaggtcctgctccgagcgggccgggccccgctgtcgtcggc

ggggattagctgcgagcattcccgcttcgagttgcgggcggcgcgggaggcagagtgcgaggcctagcggcaaccccgtagcctcgcctcgtgtccggct

tgaggcctagcgtggtgtccgcgccgccgccgcgtgctactccggccgcactctggtcttttttttttttgttgttgttgccctgctgccttcgattgcc

gttcagcaataggggctaacaaagggagggtgcggggcttgctcgcccggagcccggagaggtcatggttggggaggaatggagggacaggagtggcggc

tggggcccgcccgccttcggagcacatgtccgacgccacctggatggggcgaggcctggggtttttcccgaagcaaccaggctggggttagcgtgccgag

gccatgtggccccagcacccggcacgatctggcttggcggcgccgcgttgccctgcctccctaactagggtgaggccatcccgtccggcaccagttgcgt

gcgtggaaagatggccgctcccgggccctgttgcaaggagctcaaaatggaggacgcggcagcccggtggagcgggcgggtgagtcacccacacaaagga

agagggcctggtccctcaccggctgctgcttcctgtgaccccgtggtcctatcggccgcaatagtcacctcgggcttttgagcacggctagtcgcggcgg

ggggaggggatgtaatggcgttggagtttgttcacatttggtgggtggagactagtcaggccagcctggcgctggaagtcatttttggaatttgtcccct

tgagttttgagcggagctaattctcgggcttcttagcggttcaaaggtatcttttaaacccttttttagGTGTTGTGAAAACCACCGCTAATTCAAAGCA

ATCATGGAGCGCGCGTCCTGCTTGTTGCTGCTGCTGCTGCCGCTGGTGCACGTCTCTGCGACCACGCCAGAACCTTGTGAGCTGGACGATGAAGATTTCC

GCTGCGTCTGCAACTTCTCCGAACCTCAGCCCGACTGGTCCGAAGCCTTCCAGTGTGTGTCTGCAGTAGAGGTGGAGATCCATGCCGGCGGTCTCAACCT

AGAGCCGTTTCTAAAGCGCGTCGATGCGGACGCCGACCCGCGGCAGTATGCTGACACGGTCAAGGCTCTCCGCGTGCGGCGGCTCACAGTGGGAGCCGCA

Me tGl uArgAl aSer CysLeuLeuLeuLeuLeuLeuP roLeuVa l Hi sVa l Ser Al aThr Thr P roGl uP roCysGl uLeuAspAspGl uAspPheA

r gCysVa l CysAsnPheSer Gl uP roGl nP roAspT rpSer Gl uAl aPheGl nCysVa l Ser Al aVa l Gl uVa l Gl u I l eHi sAl aGl yGl yLeuAsnLe

uGl uP roPheLeuLysArgVa l AspAl aAspAl aAspP roArgGl nTyrAl aAspThr Va l LysAl aLeuArgVa l A rgArgLeuThr Va l Gl yA l aAl a

AspLeuSerAspAsnP roGl yLeuGl yGl uArgGl yLeuMe tAl aAl aLeuCysP roHi s LysPheP roAl a I l eGl nAsnLeuAl aLeuArgAsnThr G

l yMe tGl uThr P roThr Gl yVa l CysAl aAl aLeuAl aAl aAl aGl yVa l Gl nP roHi sSer LeuAspLeuSer Hi sAsnSer LeuArgAl aThr Va l As

nP roSer Al aP roArgCysMe tT rpSer Ser Al aLeuAsnSer LeuAsnLeuSer PheAl aGl yLeuGl uGl nVa l P roLysGl yLeuP roAl aLysLeu

A rgVa l LeuAspLeuSer CysAsnArgLeuAsnArgAl aP roGl nP roAspGl uLeuP roGl uVa l AspAsnLeuThr LeuAspGl yAsnP roPheLeuV

a l P roGl yThr Al aLeuP roHi sGl uGl ySer Me tAsnSer Gl yVa l Va l P roAl aCysAl aArgSer Thr LeuSer Va l Gl yVa l Ser Gl yThr LeuVa

l LeuLeuGl nGl yA l aArgGl yPheAl a•••

Me tP roHi sTh

r LeuT rpMe tVa l T rpVa l LeuGl yVa l I l e I l eSer LeuSer LysGl uGl uSer SerAsnGl nAl aSer LeuSer CysAspArgAsnGl y I l eCysLys

Gl ySer Ser Gl ySer LeuAsnSer I l eP roSer Gl yLeuThr Gl uAl aVa l LysSer LeuAspLeuSerAsnAsnArg I l eThr Ty r I l eSerAsnSer A

spLeuGl nArgCysVa l AsnLeuGl nAl aLeuVa l LeuThr SerAsnGl y I l eAsnThr I l eGl uGl uAspSer PheSer Ser LeuGl ySer LeuGl uHi

s LeuAspLeuSer TyrAsnTyrLeuSerAsnLeuSer Ser Ser T rpPheLysP roLeuSer Ser LeuThr PheLeuAsnLeuLeuGl yAsnP roTy rLys

Thr LeuGl yGl uThr Ser LeuPheSer Hi s LeuThr LysLeuGl n I l eLeuArgVa l Gl yAsnMe tAspThr PheThr Lys I l eGl nArgLysAspPheA

l aGl yLeuThr PheLeuGl uGl uLeuGl u I l eAspAl aSerAspLeuGl nSer Ty rGl uP roLysSer LeuLysSer I l eGl nAs nVa l Ser Hi s Leu I l

eLeuHi sMe tLysGl nHi s I l eLeuLeuLeuGl u I l ePheVa l AspVa l Thr Ser Ser Va l Gl uCysLeuGl uLeuArgAspThrAspLeuAspThr Phe

Hi sPheSer Gl uLeuSer Thr Gl yGl uThrAsnSer Leu I l eLysLysPheThr PheArgAsnVa l Lys I l eThrAspGl uSer LeuPheGl nVa l Me tL

ysLeuLeuAsnGl n I l eSer Gl yLeuLeuGl uLeuGl uPheAspAspCysThr LeuAsnGl yVa l Gl yAsnPheArgAl aSerAspAsnAspArgVa l I l

eAspP roGl yLysVa l Gl uThr LeuThr I l eArgArgLeuHi s I l eP roArgPheTyrLeuPheTyrAspLeuSer Thr LeuTyrSer LeuThr Gl uArg

Va l LysArg I l eThr Va l Gl uAsnSer LysVa l PheLeuVa l P roCysLeuLeuSer Gl nHi s LeuLysSer LeuGl uTy rLeuAspLeuSer Gl uAsnL

euMe tVa l Gl uGl uTy rLeuLysAsnSer Al aCysGl uAspAl aT rpP roSer LeuGl nThr Leu I l eLeuArgGl nAsnHi sLeuAl aSer LeuGl uLy

sThr Gl yGl uThr LeuLeuThr LeuLysAsnLeuThrAsn I l eAsp I l eSer LysAsnSer PheHi sSer Me tP roGl uThr CysGl nT rpP roGl uLys

Ser CysGl uPheLeuSer PheThr Gl nGl uGl nGl nAl aLeuAl aLysVa l Leu I l eAspT rpP roAl aAsnTyrLeuCysAspSer P roSer Hi sVa l A

r gGl yGl nGl nVa l Gl nAspVa l A rgLeuSer Va l Ser Gl uCysHi sArgThr Al aLeuVa l Ser Gl yMe tCysCysAl aLeuPheLeuLeu I l eLeuLe

uThr Gl yVa l LeuCysHi sArgPheHi sGl yLeuT rpTyrMe tLysMe tMe tT rpAl aT rpLeuGl nAl aLysArgLysP roArgLysAl aP roSer A rg

Asn I l eCysTyrAspAl aPheVa l Ser Ty rSer Gl uG l nAspAl aTy rT rpVa l Gl uAsnLeuMe tVa l Gl nGl uLeuGl uAsnPheAsnP roP roPheL

ysLeuCysLeuHi sLysArgAspPhe I l eP roGl yLysT rp I l e I l eAspAsn I l e I l eAspSer I l eGl uLysSer Hi s LysThr Va l PheVa l LeuSe

r Gl uAsnPheVa l LysSer Gl uT rpCysLysTy rGl uLeuAspPheSer Hi s PheArgLeuPheAs pGl uAsnAsnAspAl aAl a I l eLeu I l eLeuLeu

Gl uP ro I l eGl uLysLysAl a I l eP roGl nArgPheCysLysLeuArgLys I l eMe tAsnThr LysThr Ty rLeuGl uT rpP roMe tAspGl uAl aGl nA

r gGl uGl yPheT rpVa l AsnLeuArgAl aAl a I l eLysSer •••

EcoRI (3307)

NcoI (3525)

NcoI (3983)

AvrII (4040) NheI (4086)

MfeI (4235)

PacI (4330)

PacI (5070) SdaI (5079)

NotI (5349) SandI (5376)

Tth111I (6756)
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6301

6401

6501
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1
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266
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1

4
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571

604
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CAGGTTCCTGCTCAGCTACTGGTAGGCGCCCTGCGTGTGCTAGCGTACTCCCGCCTCAAGGAACTGACGCTCGAGGACCTAAAGATAACCGGCACCATGC

CTCCGCTGCCTCTGGAAGCCACAGGACTTGCACTTTCCAGCTTGCGCCTACGCAACGTGTCGTGGGCGACAGGGCGTTCTTGGCTCGCCGAGCTGCAGCA

GTGGCTCAAGCCAGGCCTCAAGGTACTGAGCATTGCCCAAGCACACTCGCCTGCCTTTTCCTGCGAACAGGTTCGCGCCTTCCCGGCCCTTACCAGCCTA

GACCTGTCTGACAATCCTGGACTGGGCGAACGCGGACTGATGGCGGCTCTCTGTCCCCACAAGTTCCCGGCCATCCAGAATCTAGCGCTGCGCAACACAG

GAATGGAGACGCCCACAGGCGTGTGCGCCGCACTGGCGGCGGCAGGTGTGCAGCCCCACAGCCTAGACCTCAGCCACAACTCGCTGCGCGCCACCGTAAA

CCCTAGCGCTCCGAGATGCATGTGGTCCAGCGCCCTGAACTCCCTCAATCTGTCGTTCGCTGGGCTGGAACAGGTGCCTAAAGGACTGCCAGCCAAGCTC

AGAGTGCTCGATCTCAGCTGCAACAGACTGAACAGGGCGCCGCAGCCTGACGAGCTGCCCGAGGTGGATAACCTGACACTGGACGGGAATCCCTTCCTGG

TCCCTGGAACTGCCCTCCCCCACGAGGGCTCAATGAACTCCGGCGTGGTCCCAGCCTGTGCACGTTCGACCCTGTCGGTGGGGGTGTCGGGAACCCTGGT

GCTGCTCCAAGGGGCCCGGGGCTTTGCCTGAATTCGCTAGGAGCAGGTTTCCCCAATGACACAAAACGTGCAACTTGAAACTCCGCCTGGTCTTTCCAGG

TCTAGAGGGGTAACACTTTGTACTGCGTTTGGCTCCACGCTCGATCCACTGGCGAGTGTTAGTAACAGCACTGTTGCTTCGTAGCGGAGCATGACGGCCG

TGGGAACTCCTCCTTGGTAACAAGGACCCACGGGGCCAAAAGCCACGCCCACACGGGCCCGTCATGTGTGCAACCCCAGCACGGCGACTTTACTGCGAAA

CCCACTTTAAAGTGACATTGAAACTGGTACCCACACACTGGTGACAGGCTAAGGATGCCCTTCAGGTACCCCGAGGTAACACGCGACACTCGGGATCTGA

GAAGGGGACTGGGGCTTCTATAAAAGCGCTCGGTTTAAAAAGCTTCTATGCCTGAATAGGTGACCGGAGGTCGGCACCTTTCCTTTGCAATTACTGACCC

TATGAATACACTGACTGTTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACTCACTATAGGAGGGCCACCATGAAGACCTTCAACA

TCTCTCAGCAGGATCTGGAGCTGGTGGAGGTCGCCACTGAGAAGATCACCATGCTCTATGAGGACAACAAGCACCATGTCGGGGCGGCCATCAGGACCAA

GACTGGGGAGATCATCTCTGCTGTCCACATTGAGGCCTACATTGGCAGGGTCACTGTCTGTGCTGAAGCCATTGCCATTGGGTCTGCTGTGAGCAACGGG

CAGAAGGACTTTGACACCATTGTGGCTGTCAGGCACCCCTACTCTGATGAGGTGGACAGATCCATCAGGGTGGTCAGCCCCTGTGGCATGTGCAGAGAGC

TCATCTCTGACTATGCTCCTGACTGCTTTGTGCTCATTGAGATGAATGGCAAGCTGGTCAAAACCACCATTGAGGAACTCATCCCCCTCAAGTACACCAG

GAACTAAACCTGAATTAATTCGCTAGGATTATCCCTAATACCTGCCACCCCACTCTTAATCAGTGGTGGAAGAACGGTCTCAGAACTGTTTGTTTCAATT

GGCCATTTAAGTTTAGTAGTAAAAGACTGGTTAATGATAACAATGCATCGTAAAACCTTCAGAAGGAAAGGAGAATGTTTTGTGGACCACTTTGGTTTTC

TTTTTTGCGTGTGGCAGTTTTAAGTTATTAGTTTTTAAAATCAGTACTTTTTAATGGAAACAACTTGACCAAAAATTTGTCACAGAATTTTGAGACCCAT

TAAAAAAGTTAAATGAGAAACCTGTGTGTTCCTTTGGTCAACACCGAGACATTTAGGTGAAAGACATCTAATTCTGGTTTTACGAATCTGGAAACTTCTT

GAAAATGTAATTCTTGAGTTAACACTTCTGGGTGGAGAATAGGGTTGTTTTCCCCCCACATAATTGGAAGGGGAAGGAATATCATTTAAAGCTATGGGAG

GGTTTCTTTGATTACAACACTGGAGAGAAATGCAGCATGTTGCTGATTGCCTGTCACTAAAACAGGCCAAAAACTGAGTCCTTGGGTTGCATAGAAAGCT

G

Gl nVa l P roAl aGl nLeuLeuVa l Gl yA l aLeuArgVa l LeuAl aTy rSer A rgLeuLysGl uLeuThr LeuGl uAspLeuLys I l eThr Gl yThr Me tP

r oP roLeuP roLeuGl uAl aThr Gl yLeuAl aLeuSer Ser LeuArgLeuArgAsnVa l Ser T rpAl aThr Gl yA rgSer T rpLeuAl aGl uLeuGl nGl

nT rpLeuLysP roGl yLeuLysVa l LeuSer I l eAl aGl nAl aHi sSer P roAl aPheSer CysGl uGl nVa l A rgAl aPheP roAl aLeuThr Ser Leu

AspLeuSerAspAsnP roGl yLeuGl yGl uArgGl yLeuMe tAl aAl aLeuCysP roHi s LysPheP roAl a I l eGl nAsnLeuAl aLeuArgAsnThr G

l yMe tGl uThr P roThr Gl yVa l CysAl aAl aLeuAl aAl aAl aGl yVa l Gl nP roHi sSer LeuAspLeuSer Hi sAsnSer LeuArgAl aThr Va l As

nP roSer Al aP roArgCysMe tT rpSer Ser Al aLeuAsnSer LeuAsnLeuSer PheAl aGl yLeuGl uGl nVa l P roLysGl yLeuP roAl aLysLeu

A rgVa l LeuAspLeuSer CysAsnArgLeuAsnArgAl aP roGl nP roAspGl uLeuP roGl uVa l AspAsnLeuThr LeuAspGl yAsnP roPheLeuV

a l P roGl yThr Al aLeuP roHi sGl uGl ySer Me tAsnSer Gl yVa l Va l P roAl aCysAl aArgSer Thr LeuSer Va l Gl yVa l Ser Gl yThr LeuVa

l LeuLeuGl nGl yA l aArgGl yPheAl a•••

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 Ly

sThr 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 CysAl aGl uAl a I l eAl a I l eGl ySer Al aVa l SerAsnGl y

Gl nLysAspPheAspThr I l eVa l A l aVa l A rgHi s P roTy rSerAspGl uVa l AspArgSer I l eArgVa l Va l Ser P roCysGl yMe tCysArgGl uL

eu I l eSerAspTyrAl aP roAspCysPheVa l Leu I l eGl uMe tAsnGl yLysLeuVa l LysThr Thr I l eGl uGl uLeu I l eP roLeuLysTy rThr A r

gAsn•••

NheI (6839) XhoI (6870)

FspI (7191)

Tth111I (7571)

EcoRI (7630)

XbaI (7701)

BstEII (8059)

AseI (8126)

AseI (8615) MfeI (8696)

ScaI (8845)
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6901

7001

7101
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7301

7401

7501

7601

7701

7801

7901

8001

8101

8201

8301

8401

8501

8601

8701

8801

8901

9001

9101

9201

100

133

166

200

233

266

300

333

366

1

6

39

73
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139
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