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PRODUCT INFORMATION
Contents
• 20 µg of pDUO-hTLR6/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 TLR6 (2388 bp) / Human TLR2 (2352 bp)
TLR6 is expressed in spleen and BPL and, similarly to TLR1, acts
as a co-receptor. Studies with dominant negative receptors have
shown that TLR6 cooperates with TLR2 to recognize peptidoglycan 
and the yeast cell wall particle, zymosan1. Furthermore, TLR6- and 
TLR2-deficient mice were reported to be hyporesponsive to
mycoplasma macrophage-activating lipopeptide-2 kD (MALP-2),
a diacylated lipoprotein, suggesting that TLR2 and TLR6
coordinate the response to this ligand. By contrast, TLR2 is able
to recognize bacterial lipoproteins triacylated at the N-terminus
cysteine residue2. Thus TLR6 appears to discriminate between
the N-terminal lipoylated structures of MALP-2 and lipopeptides
derived from other bacteria.
• 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

TCCTGTGAATTCCTCTCCTTCACTCAGGAGCAGCAAGCACTGGCCAAAGTCTTGATTGATTGGCCAGCAAATTACCTGTGTGACTCTCCATCCCATGTGC

GTGGCCAGCAGGTTCAGGATGTCCGCCTCTCGGTGTCGGAATGTCACAGGACAGCACTGGTGTCTGGCATGTGCTGTGCTCTGTTCCTGCTGATCCTGCT

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

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

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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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

ATCATGACCAAAGACAAAGAACCTATTGTTAAAAGCTTCCATTTTGTTTGCCTTATGATCATAATAGTTGGAACCAGAATCCAGTTCTCCGACGGAAATG

AATTTGCAGTAGACAAGTCAAAAAGAGGTCTTATTCATGTTCCAAAAGACCTACCGCTGAAAACCAAAGTCTTAGATATGTCTCAGAACTACATCGCTGA

GCTTCAGGTCTCTGACATGAGCTTTCTATCAGAGTTGACAGTTTTGAGACTTTCCCATAACAGAATCCAGCTACTTGATTTAAGTGTTTTCAAGTTCAAC

CAGGATTTAGAATATTTGGATTTATCTCATAATCAGTTGCAAAAGATATCCTGCCATCCTATTGTGAGTTTCAGGCATTTAGATCTCTCATTCAATGATT

TCAAGGCCCTGCCCATCTGTAAGGAATTTGGCAACTTATCACAACTGAATTTCTTGGGATTGAGTGCTATGAAGCTGCAAAAATTAGATTTGCTGCCAAT

TGCTCACTTGCATCTAAGTTATATCCTTCTGGATTTAAGAAATTATTATATAAAAGAAAATGAGACAGAAAGTCTACAAATTCTGAATGCAAAAACCCTT

Me tThr LysAspLysGl uP ro I l eVa l LysSer PheHi s PheVa l CysLeuMe t I l e I l e I l eVa l Gl yThr A rg I l eGl nPheSerAspGl yAsnG

l uPheAl aVa l AspLysSer LysArgGl yLeu I l eHi sVa l P roLysAspLeuP roLeuLysThr LysVa l LeuAspMe tSer Gl nAsnTyr I l eAl aGl

uLeuGl nVa l SerAspMe tSer PheLeuSer Gl uLeuThr Va l LeuArgLeuSer Hi sAsnArg I l eGl nLeuLeuAspLeuSer Va l PheLysPheAsn

Gl nAspLeuGl uTy rLeuAspLeuSer Hi sAsnGl nLeuGl nLys I l eSer CysHi sP ro I l eVa l Ser PheArgHi s LeuAspLeuSer PheAsnAspP

heLysAl aLeuP ro I l eCysLysGl uPheGl yAsnLeuSer Gl nLeuAsnPheLeuGl yLeuSer Al aMe tLysLeuGl nLysLeuAspLeuLeuP ro I l

eAl aHi s LeuHi s LeuSer Ty r I l eLeuLeuAspLeuArgAsnTyrTy r I l eLysGl uAsnGl uThr Gl uSer LeuGl n I l eLeuAsnAl aLysThr Leu

Ser LysThr Thr LeuLysAl aLeuThr I l eGl uHi s I l eThrAsnGl nVa l PheLeuPheSer Gl nThr Al aLeuTyrThr Va l PheSer Gl uMe tAsn I

l eMe tMe tLeuThr I l eSerAspThr P roPhe I l eHi sMe tLeuCysP roHi sAl aP roSer Thr PheLysPheLeuAsnPheThr Gl nAsnVa l PheTh

rAspSer I l ePheGl uLysCysSer Thr LeuVa l LysLeuGl uThr Leu I l eLeuGl nLy sAsnGl yLeuLysAspLeuPheLysVa l Gl yLeuMe tThr

LysAspMe tP roSer LeuGl u I l eLeuAspVa l Ser T rpAsnSer LeuGl uSer Gl yA rgHi s LysGl uAsnCysThr T rpVa l Gl uSer I l eVa l Va l L

euAsnLeuSer SerAsnMe tLeuThrAspSer Va l PheArgCysLeuP roP roArg I l eLysVa l LeuAspLeuHi sSerAsnLys I l eLysSer Va l P r

oLysGl nVa l Va l LysLeuGl uAl aLeuGl nGl uLeuAsnVa l A l aPheAsnSer LeuThrAspLeuP roGl yCysGl ySer PheSer Ser LeuSer Va l

Leu I l e I l eAspHi sAsnSer Va l Ser Hi s P roSer Al aAspPhePheGl nSer CysGl nLysMe tArgSer I l eLysAl aGl yAspAsnP roPheGl nC

ysThr CysGl uLeuArgGl uPheVa l LysAsn I l eAspGl nVa l Ser Ser Gl uVa l LeuGl uGl yT rpP roAspSer Ty rLysCysAspTyrP roGl uSe

r TyrArgGl ySer P roLeuLysAspPheHi sMe tSer Gl uLeuSer CysAsn I l eThr LeuLeu I l eVa l Thr I l eGl yA l aThr Me tLeuVa l LeuAl a

Va l Thr Va l Thr Ser LeuCys I l eTy rLeuAspLeuP roT rpTy rLeuArgMe tVa l CysGl nT rpThr Gl nThr A rgArgArgAl aArgAsn I l eP roL

euGl uGl uLeuGl nArgAsnLeuGl nPheHi sAl aPhe I l eSer Ty rSer Gl uHi sAspSer Al aT rpVa l LysSer Gl uLeuVa l P roTy rLeuGl uLy

sGl uAsp I l eGl n I l eCysLeuHi sGl uAr gAsnPheVa l P roGl yLysSer I l eVa l Gl uAsn I l e I l eAsnCys I l eGl uLysSer Ty rLysSer I l e

PheVa l LeuSer P roAsnPheVa l Gl nSer Gl uT rpCysHi sTy rGl uLeuTyrPheAl aHi sHi sAsnLeuPheHi sGl uGl ySerAsnAsnLeu I l eL

eu I l eLeuLeuGl uP ro I l eP roGl nAsnSer I l eP roAsnLysTy rHi s LysLeuLysAl aLeuMe tThr Gl nArgThr Ty rLeuGl nT rpP roLysGl

uLysSer LysArgGl yLeuPheT rpAl aAsn I l eArgAl aAl aPheAsnMe tLysLeuThr LeuVa l Thr Gl uAsnAsnAspVa l LysSer •••

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

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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CACCTTGTTTTTCACCCAACTAGTTTATTCGCTATCCAAGTGAACATATCAGTTAATACTTTAGGGTGCTTACAACTGACTAATATTAAATTGAATGATG

ACAACTGTCAAGTTTTCATTAAATTTTTATCAGAACTCACCAGAGGTTCAACCTTACTGAATTTTACCCTCAACCACATAGAAACGACTTGGAAATGCCT

GGTCAGAGTCTTTCAATTTCTTTGGCCCAAACCTGTGGAATATCTCAATATTTACAATTTAACAATAATTGAAAGCATTCGTGAAGAAGATTTTACTTAT

TCTAAAACGACATTGAAAGCATTGACAATAGAACATATCACGAACCAAGTTTTTCTGTTTTCACAGACAGCTTTGTACACCGTGTTTTCTGAGATGAACA

TTATGATGTTAACCATTTCAGATACACCTTTTATACACATGCTGTGTCCTCATGCACCAAGCACATTCAAGTTTTTGAACTTTACCCAGAACGTTTTCAC

AGATAGTATTTTTGAAAAATGTTCCACGTTAGTTAAATTGGAGACACTTATCTTACAAAAGAATGGATTAAAAGACCTTTTCAAAGTAGGTCTCATGACG

AAGGATATGCCTTCTTTGGAAATACTGGATGTTAGCTGGAATTCTTTGGAATCTGGTAGACATAAAGAAAACTGCACTTGGGTTGAGAGTATAGTGGTGT

TAAATTTGTCTTCAAATATGCTTACTGACTCTGTTTTCAGATGTTTACCTCCCAGGATCAAGGTACTTGATCTTCACAGCAATAAAATAAAGAGCGTTCC

TAAACAAGTCGTAAAACTGGAAGCTTTGCAAGAACTCAATGTTGCTTTCAATTCTTTAACTGACCTTCCTGGATGTGGCAGCTTTAGCAGCCTTTCTGTA

TTGATCATTGATCACAATTCAGTTTCCCACCCATCGGCTGATTTCTTCCAGAGCTGCCAGAAGATGAGGTCAATAAAAGCAGGGGACAATCCATTCCAAT

GTACCTGTGAGCTAAGAGAATTTGTCAAAAATATAGACCAAGTATCAAGTGAAGTGTTAGAGGGCTGGCCTGATTCTTATAAGTGTGACTACCCAGAAAG

TTATAGAGGAAGCCCACTAAAGGACTTTCACATGTCTGAATTATCCTGCAACATAACTCTGCTGATCGTCACCATCGGTGCCACCATGCTGGTGTTGGCT

GTGACTGTGACCTCCCTCTGCATCTACTTGGATCTGCCCTGGTATCTCAGGATGGTGTGCCAGTGGACCCAGACTCGGCGCAGGGCCAGGAACATACCCT

TAGAAGAACTCCAAAGAAACCTCCAGTTTCATGCTTTTATTTCATATAGTGAACATGATTCTGCCTGGGTGAAAAGTGAATTGGTACCTTACCTAGAAAA

AGAAGATATACAGATTTGTCTTCATGAGAGAAACTTTGTCCCTGGCAAGAGCATTGTGGAAAATATCATCAACTGCATTGAGAAGAGTTACAAGTCCATC

TTTGTTTTGTCTCCCAACTTTGTCCAGAGTGAGTGGTGCCATTACGAACTCTATTTTGCCCATCACAATCTCTTTCATGAAGGATCTAATAACTTAATCC

TCATCTTACTGGAACCCATTCCACAGAACAGCATTCCCAACAAGTACCACAAGCTGAAGGCTCTCATGACGCAGCGGACTTATTTGCAGTGGCCCAAGGA

GAAAAGCAAACGTGGGCTCTTTTGGGCTAACATTAGAGCCGCTTTTAATATGAAATTAACACTAGTCACTGAAAACAATGATGTGAAATCTTAAAAAAAT

TTAGGAAATTCAACTTAAGAAACCATTATTTACTTGGATGATGGTGAATAGTACAGTCGTAAGTNACTGTCTGGAGGTGCCTCCGCTAGGAGCAGGTTTC

CCCAATGACACAAAACGTGCAACTTGAAACTCCGCCTGGTCTTTCCAGGTCTAGAGGGGTAACACTTTGTACTGCGTTTGGCTCCACGCTCGATCCACTG

GCGAGTGTTAGTAACAGCACTGTTGCTTCGTAGCGGAGCATGACGGCCGTGGGAACTCCTCCTTGGTAACAAGGACCCACGGGGCCAAAAGCCACGCCCA

CACGGGCCCGTCATGTGTGCAACCCCAGCACGGCGACTTTACTGCGAAACCCACTTTAAAGTGACATTGAAACTGGTACCCACACACTGGTGACAGGCTA

AGGATGCCCTTCAGGTACCCCGAGGTAACACGCGACACTCGGGATCTGAGAAGGGGACTGGGGCTTCTATAAAAGCGCTCGGTTTAAAAAGCTTCTATGC

CTGAATAGGTGACCGGAGGTCGGCACCTTTCCTTTGCAATTACTGACCCTATGAATACACTGACTGTTTGACAATTAATCATCGGCATAGTATATCGGCA

TAGTATAATACGACTCACTATAGGAGGGCCACCATGAAGACCTTCAACATCTCTCAGCAGGATCTGGAGCTGGTGGAGGTCGCCACTGAGAAGATCACCA

TGCTCTATGAGGACAACAAGCACCATGTCGGGGCGGCCATCAGGACCAAGACTGGGGAGATCATCTCTGCTGTCCACATTGAGGCCTACATTGGCAGGGT

CACTGTCTGTGCTGAAGCCATTGCCATTGGGTCTGCTGTGAGCAACGGGCAGAAGGACTTTGACACCATTGTGGCTGTCAGGCACCCCTACTCTGATGAG

GTGGACAGATCCATCAGGGTGGTCAGCCCCTGTGGCATGTGCAGAGAGCTCATCTCTGACTATGCTCCTGACTGCTTTGTGCTCATTGAGATGAATGGCA

AGCTGGTCAAAACCACCATTGAGGAACTCATCCCCCTCAAGTACACCAGGAACTAAACCTGAATTAATTCGCTAGGATTATCCCTAATACCTGCCACCCC

ACTCTTAATCAGTGGTGGAAGAACGGTCTCAGAACTGTTTGTTTCAATTGGCCATTTAAGTTTAGTAGTAAAAGACTGGTTAATGATAACAATGCATCGT

AAAACCTTCAGAAGGAAAGGAGAATGTTTTGTGGACCACTTTGGTTTTCTTTTTTGCGTGTGGCAGTTTTAAGTTATTAGTTTTTAAAATCAGTACTTTT

TAATGGAAACAACTTGACCAAAAATTTGTCACAGAATTTTGAGACCCATTAAAAAAGTTAAATGAGAAACCTGTGTGTTCCTTTGGTCAACACCGAGACA

TTTAGGTGAAAGACATCTAATTCTGGTTTTACGAATCTGGAAACTTCTTGAAAATGTAATTCTTGAGTTAACACTTCTGGGTGGAGAATAGGGTTGTTTT

CCCCCCACATAATTGGAAGGGGAAGGAATATCATTTAAAGCTATGGGAGGGTTTCTTTGATTACAACACTGGAGAGAAATGCAGCATGTTGCTGATTGCC

TGTCACTAAAACAGGCCAAAAACTGAGTCCTTGGGTTGCATAGAAAGCTG

Me tThr LysAspLysGl uP ro I l eVa l LysSer PheHi s PheVa l CysLeuMe t I l e I l e I l eVa l Gl yThr A rg I l eGl nPheSerAspGl yAsnG

l uPheAl aVa l AspLysSer LysArgGl yLeu I l eHi sVa l P roLysAspLeuP roLeuLysThr LysVa l LeuAspMe tSer Gl nAsnTyr I l eAl aGl

Hi s LeuVa l PheHi s P roThr Ser LeuPheAl a I l eGl nVa l Asn I l eSer Va l AsnThr LeuGl yCysLeuGl nLeuThrAsn I l eLysLeuAsnAspA

spAsnCysGl nVa l Phe I l eLysPheLeuSer Gl uLeuThr A rgGl ySer Thr LeuLeuAsnPheThr LeuAsnHi s I l eGl uThr Thr T rpLysCysLe

uVa l A rgVa l PheGl nPheLeuT rpP roLysP roVa l Gl uTy rLeuAsn I l eTyrAsnLeuThr I l e I l eGl uSer I l eArgGl uGl uAspPheThr Ty r

Ser LysThr Thr LeuLysAl aLeuThr I l eGl uHi s I l eThrAsnGl nVa l PheLeuPheSer Gl nThr Al aLeuTyrThr Va l PheSer Gl uMe tAsn I

l eMe tMe tLeuThr I l eSerAspThr P roPhe I l eHi sMe tLeuCysP roHi sAl aP roSer Thr PheLysPheLeuAsnPheThr Gl nAsnVa l PheTh

rAspSer I l ePheGl uLysCysSer Thr LeuVa l LysLeuGl uThr Leu I l eLeuGl nLy sAsnGl yLeuLysAspLeuPheLysVa l Gl yLeuMe tThr

LysAspMe tP roSer LeuGl u I l eLeuAspVa l Ser T rpAsnSer LeuGl uSer Gl yA rgHi s LysGl uAsnCysThr T rpVa l Gl uSer I l eVa l Va l L

euAsnLeuSer SerAsnMe tLeuThrAspSer Va l PheArgCysLeuP roP roArg I l eLysVa l LeuAspLeuHi sSerAsnLys I l eLysSer Va l P r

oLysGl nVa l Va l LysLeuGl uAl aLeuGl nGl uLeuAsnVa l A l aPheAsnSer LeuThrAspLeuP roGl yCysGl ySer PheSer Ser LeuSer Va l

Leu I l e I l eAspHi sAsnSer Va l Ser Hi s P roSer Al aAspPhePheGl nSer CysGl nLysMe tArgSer I l eLysAl aGl yAspAsnP roPheGl nC

ysThr CysGl uLeuArgGl uPheVa l LysAsn I l eAspGl nVa l Ser Ser Gl uVa l LeuGl uGl yT rpP roAspSer Ty rLysCysAspTyrP roGl uSe

r TyrArgGl ySer P roLeuLysAspPheHi sMe tSer Gl uLeuSer CysAsn I l eThr LeuLeu I l eVa l Thr I l eGl yA l aThr Me tLeuVa l LeuAl a

Va l Thr Va l Thr Ser LeuCys I l eTy rLeuAspLeuP roT rpTy rLeuArgMe tVa l CysGl nT rpThr Gl nThr A rgArgArgAl aArgAsn I l eP roL

euGl uGl uLeuGl nArgAsnLeuGl nPheHi sAl aPhe I l eSer Ty rSer Gl uHi sAspSer Al aT rpVa l LysSer Gl uLeuVa l P roTy rLeuGl uLy

sGl uAsp I l eGl n I l eCysLeuHi sGl uAr gAsnPheVa l P roGl yLysSer I l eVa l Gl uAsn I l e I l eAsnCys I l eGl uLysSer Ty rLysSer I l e

PheVa l LeuSer P roAsnPheVa l Gl nSer Gl uT rpCysHi sTy rGl uLeuTyrPheAl aHi sHi sAsnLeuPheHi sGl uGl ySerAsnAsnLeu I l eL

eu I l eLeuLeuGl uP ro I l eP roGl nAsnSer I l eP roAsnLysTy rHi s LysLeuLysAl aLeuMe tThr Gl nArgThr Ty rLeuGl nT rpP roLysGl

uLysSer LysArgGl yLeuPheT rpAl aAsn I l eArgAl aAl aPheAsnMe tLysLeuThr LeuVa l Thr Gl uAsnAsnAspVa l LysSer •••

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

e 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 CysAl 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 u

Va l AspArgSer I l eArgVa l Va l Ser P roCysGl yMe tCysArgGl uLeu I l eSerAspTyrAl aP roAspCysPheVa l Leu I l eGl uMe tAsnGl yL

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

BsrGI (7473)
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EcoRI (7739)
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