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PRODUCT INFORMATION
Contents
•  20 µg of pDUO-mMD2/TLR4 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
•  Murine MD2 (480 bp) / Murine TLR4 (2505 bp)
TLR4 is the receptor for Gram-negative lipopolysaccharide
(LPS). The TLR4 gene was shown to be mutated in C3H/HeJ
and C57BL/10ScCr mice, both of which are low responders
to LPS. However, TLR4 alone is not sufficient to confer LPS
responsiveness. TLR4 requires MD-2, a secreted molecule, to
functionaly interact with LPS1, 2 . TLR4 physically associates with
MD2, and together with a third protein called CD14, this complex 
is responsible for LPS recognition and signaling3.
•  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 protein4. 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 plasmids5.
• 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 enhancer6.
•  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.7

•  pMB1 ori: a minimal E. coli origin of replication to limit vector
size, but with the same activity as the longer Ori.
•  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 expression8.
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• 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

ctttttttctggcgagatagtcttgtaaatgcgggccaagatctgcacactggtatttcggtttttggggccgcgggcggcgacggggcccgtgcgtccc

agcgcacatgttcggcgaggcggggcctgcgagcgcggccaccgagaatcggacgggggtagtctcaaactggccggcctgctctggtgcctggcctcgc

gccgccgtgtatcgccccgccctgggcggcaaggctggcccggtcggcaccagttgcgtgagcggaaagatggccgcttcccggccctgctgcagggagc

tcaaaatggaggacgcggcgcccgggagagcgggcgggtgagtcacccacacaaaggaaaagggcctttccttcctcatccgtcgcttcatgtgactcca

cggagtaccgggcgccgtccaggcacctcgattagttctcgagcttttggagtacgtcgtctttaggttggggggaggggttttatgcgatggagtttcc

ccacactgagtgggtggagactgaagagttaggccagcttggcacttgatgtaattctccttggaatttgccctttttgagtttggatcttgcctcattc

tcaagcctcagacagtggttcaaagtttttttcttccatttcagGTGTCGTGAAAACTACCCCTAAAAGCCACCATGATGCCTCCCTGGCTCCTGGCTAG

GACTCTGATCATGGCACTGTTCTTCTCCTGCCTGACACCAGGAAGCTTGAATCCCTGCATAGAGGTAGTTCCTAATATTACCTACCAATGCATGGATCAG

AAACTCAGCAAAGTCCCTGATGACATTCCTTCTTCAACCAAGAACATAGATCTGAGCTTCAACCCCTTGAAGATCTTAAAAAGCTATAGCTTCTCCAATT

TTTCAGAACTTCAGTGGCTGGATTTATCCAGGTGTGAAATTGAAACAATTGAAGACAAGGCATGGCATGGCTTACACCACCTCTCAAACTTGATACTGAC

AGGAAACCCTATCCAGAGTTTTTCCCCAGGAAGTTTCTCTGGACTAACAAGTTTAGAGAATCTGGTGGCTGTGGAGACAAAATTGGCCTCTCTAGAAAGC

TTCCCTATTGGACAGCTTATAACCTTAAAGAAACTCAATGTGGCTCACAATTTTATACATTCCTGTAAGTTACCTGCATATTTTTCCAATCTGACGAACC

TAGTACATGTGGATCTTTCTTATAACTATATTCAAACTATTACTGTCAACGACTTACAGTTTCTACGTGAAAATCCACAAGTCAATCTCTCTTTAGACAT

ATCTTTGAACCCAATTGACTTCATTCAAGACCAAGCCTTTCAGGGAATTAAGCTCCATGAACTGACTCTAAGAGGTAATTTTAATAGCTCAAATATAATG

AAAACTTGCCTTCAAAACCTGGCTGGTTTACACATCCATCGGTTGATCTTGGGAGAATTTAAAGATGAAAGGAATCTGGAAATTTTTGAACCCTCTATCA

TGGAAGGACTATGTGATGTGACCATTGATGAGTTCAGGTTAACATATACAAATGATTTTTCAGATGATATTGTTAAGTTCCATTGCTTGGCGAATGTTTC

TGCAATGTCTCTGGCAGGTGTATCTATAAAATATCTAGAAGATGTTCCTAAACATTTCAAATGGCAATCCTTATCAATCATTAGATGTCAACTTAAGCAG

TTTCCAACTCTGGATCTACCCTTTCTTAAAAGTTTGACTTTAACTATGAACAAAGGGTCTATCAGTTTTAAAAAAGTGGCCCTACCAAGTCTCAGCTATC

TAGATCTTAGTAGAAATGCACTGAGCTTTAGTGGTTGCTGTTCTTATTCTGATTTGGGAACAAACAGCCTGAGACACTTAGACCTCAGCTTCAATGGTGC

CATCATTATGAGTGCCAATTTCATGGGTCTAGAAGAGCTGCAGCACCTGGATTTTCAGCACTCTACTTTAAAAAGGGTCACAGAATTCTCAGCGTTCTTA

TCCCTTGAAAAGCTACTTTACCTTGACATCTCTTATACTAACACCAAAATTGACTTCGATGGTATATTTCTTGGCTTGACCAGTCTCAACACATTAAAAA

TGGCTGGCAATTCTTTCAAAGACAACACCCTTTCAAATGTCTTTGCAAACACAACAAACTTGACATTCCTGGATCTTTCTAAATGTCAATTGGAACAAAT

ATCTTGGGGGGTATTTGACACCCTCCATAGACTTCAATTATTAAATATGAGTCACAACAATCTATTGTTTTTGGATTCATCCCATTATAACCAGCTGTAT

MetMetProProTrpLeuLeuAlaAr

gThrLeuI leMetAlaLeuPhePheSerCysLeuThrProGlySerLeuAsnProCysI l eG l uVa lVa l P roAsn I leThrTyrGlnCysMetAspGln

LysLeuSerLysValProAspAspI leProSerSerThrLysAsn I leAspLeuSerPheAsnProLeuLysI leLeuLysSerTyrSerPheSerAsnP

heSerGluLeuGlnTrpLeuAspLeuSerArgCysGlu I l e G l u T h r I l eG luAspLysA laTrpH isG lyLeuH isH isLeuSerAsnLeu I leLeuTh

rG lyAsnP ro I leG lnSerPheSerProG lySerPheSerG lyLeuThrSerLeuG luAsnLeuVa lA laVa lG luThrLysLeuA laSerLeuG luSer

PhePro I l eG l yG l nLeu I leThrLeuLysLysLeuAsnValAlaHisAsnPheI leHisSerCysLysLeuProAlaTyrPheSerAsnLeuThrAsnL

euValH isVa lAspLeuSerTyrAsnTyr I l e G l n T h r I leThrValAsnAspLeuGlnPheLeuArgGluAsnProGlnValAsnLeuSerLeuAspI l

eSerLeuAsnProI leAspPheI l eG l nAspG lnA l aPheG lnG l y I leLysLeuHisGluLeuThrLeuArgGlyAsnPheAsnSerSerAsnI leMet

LysThrCysLeuGlnAsnLeuAlaG lyLeuHis I l eH i sArgLeu I leLeuGlyGluPheLysAspGluArgAsnLeuGlu I l ePheG luP roSe r I l eM

etG luG lyLeuCysAspVa lThr I leAspGluPheArgLeuThrTyrThrAsnAspPheSerAspAspI leVa lLysPheHisCysLeuAlaAsnValSe

rA laMetSe rLeuA laG lyVa lSe r I l eLysTyrLeuG luAspVa lProLysH isPheLysTrpG lnSerLeuSer I l e I leArgCysGlnLeuLysGln

PheProThrLeuAspLeuProPheLeuLysSerLeuThrLeuThrMetAsnLysGlySer I leSerPheLysLysVa lA laLeuProSerLeuSerTyrL

euAspLeuSerArgAsnAlaLeuSerPheSerGlyCysCysSerTyrSerAspLeuGlyThrAsnSerLeuArgHisLeuAspLeuSerPheAsnGlyAl

a I l e I leMetSerAlaAsnPheMetGlyLeuGluGluLeuGlnHisLeuAspPheGlnHisSerThrLeuLysArgValThrG luPheSerAlaPheLeu

SerLeuGluLysLeuLeuTyrLeuAspI leSerTyrThrAsnThrLys I leAspPheAspGly I lePheLeuGlyLeuThrSerLeuAsnThrLeuLysM

etAlaGlyAsnSerPheLysAspAsnThrLeuSerAsnValPheAlaAsnThrThrAsnLeuThrPheLeuAspLeuSerLysCysGlnLeuGluGln I l

eSerTrpGlyValPheAspThrLeuHisArgLeuGlnLeuLeuAsnMetSerHisAsnAsnLeuLeuPheLeuAspSerSerHisTyrAsnGlnLeuTyr
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TCCCTCAGCACTCTTGATTGCAGTTTCAATCGCATAGAGACATCTAAAGGAATACTGCAACATTTTCCAAAGAGTCTAGCCTTCTTCAATCTTACTAATA

ATTCTGTTGCTTGTATATGTGAACATCAGAAATTCCTGCAGTGGGTCAAGGACCAGAAGCAGTTCTTGGTGAATGTTGAACAAATGACATGTGCAACACC

TGTAGAGATGAATACCTCCTTAGTGTTGGATTTTAATAATTCTACCTGTTATATGTACAAGACAATCATCAGTGTGTCAGTGGTCAGTGTGATTGTGGTA

TCCACTGTAGCATTTCTGATATACCACTTCTATTTTCACCTGATACTTATTGCTGGCTGTAAAAAGTACAGCAGAGGAGAAAGCATCTATGATGCATTTG

TGATCTACTCGAGTCAGAATGAGGACTGGGTGAGAAATGAGCTGGTAAAGAATTTAGAAGAAGGAGTGCCCCGCTTTCACCTCTGCCTTCACTACAGAGA

CTTTATTCCTGGTGTAGCCATTGCTGCCAATATCATCCAGGAAGGCTTCCACAAGAGCCGGAAGGTTATTGTGGTAGTGTCTAGACACTTTATTCAGAGC

CGTTGGTGTATCTTTGAATATGAGATTGCTCAAACATGGCAGTTTCTGAGCAGCCACTCTGGCATCATCTTCATTGTCCTTGAGAAGGTTGAGAAGTCCC

TGCTGAGGCAGCAGGTGGAATTGTATCGCCTTCTTAGCAGAAACACCTACCTGGAATGGGAGGACAATCCTCTGGGGAGGCACATCTTCTGGAGAAGACT

TAAAAATGCCCTATTGGATGGAAAAGCCTCGAATCCTGAGCAAACAGCAGAGGAAGAACAAGAAACGGCAACTTGGACCTGAGGAGAACAAAACTCTGGG

GCCTAAACCCGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATT

TGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGT

GGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAAATGTTAATTAACTAGCCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCAC

TGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAG

CGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCC

GTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGT

CTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCT

ACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAAC

AGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGC

TCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTAATTAACC

TGCAGGGCCTGAAATAACCTCTGAAAGAGGAACTTGGTTAGGTACCTTCTGAGGCTGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAG

TCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTA

TGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCACTAGTTCCGCCAGAGCGCGCGAGGGCCTCCAGCGGCCGCCCCTCCCCCACAGCAGGGGC

GGGGTCCCGCGCCCACCGGAAGGAGCGGGCTCGGGGCGGGCGGCGCTGATTGGCCGGGGCGGGCCTGACGCCGACGCGGCTATAAGAGACCACAAGCGAC

CCGCAGGGCCAGACGTTCTTCGCCGAAGCTTGCCGTCAGAACGCAGgtgaggggcgggtgtggcttccgcgggccgccgagctggaggtcctgctccgag

cgggccgggccccgctgtcgtcggcggggattagctgcgagcattcccgcttcgagttgcgggcggcgcgggaggcagagtgcgaggcctagcggcaacc

ccgtagcctcgcctcgtgtccggcttgaggcctagcgtggtgtccgcgccgccgccgcgtgctactccggccgcactctggtcttttttttttttgttgt

tgttgccctgctgccttcgattgccgttcagcaataggggctaacaaagggagggtgcggggcttgctcgcccggagcccggagaggtcatggttgggga

ggaatggagggacaggagtggcggctggggcccgcccgccttcggagcacatgtccgacgccacctggatggggcgaggcctggggtttttcccgaagca

accaggctggggttagcgtgccgaggccatgtggccccagcacccggcacgatctggcttggcggcgccgcgttgccctgcctccctaactagggtgagg

ccatcccgtccggcaccagttgcgtgcgtggaaagatggccgctcccgggccctgttgcaaggagctcaaaatggaggacgcggcagcccggtggagcgg

gcgggtgagtcacccacacaaaggaagagggcctggtccctcaccggctgctgcttcctgtgaccccgtggtcctatcggccgcaatagtcacctcgggc

ttttgagcacggctagtcgcggcggggggaggggatgtaatggcgttggagtttgttcacatttggtgggtggagactagtcaggccagcctggcgctgg

aagtcatttttggaatttgtccccttgagttttgagcggagctaattctcgggcttcttagcggttcaaaggtatcttttaaacccttttttagGTGTTG

SerLeuSerThrLeuAspCysSerPheAsnArgI l eG l uTh rSe rLysG l y I leLeuGlnHisPheProLysSerLeuAlaPhePheAsnLeuThrAsnA

snSerVa lA laCys I leCysG luH isG lnLysPheLeuGlnTrpVa lLysAspGlnLysG lnPheLeuVa lAsnVa lG luG lnMetThrCysAlaThrPr

oValGluMetAsnThrSerLeuValLeuAspPheAsnAsnSerThrCysTyrMetTyrLysThrI l e I l eSe rVa lSe rVa lVa lSe rVa l I l eVa lVa l

SerThrVa lA laPheLeu I l eTyrH i sPheTyrPheH isLeu I l eLeu I l eA laG lyCysLysLysTyrSe rArgG lyG luSe r I leTyrAspAlaPheV

a l I leTyrSerSerG lnAsnGluAspTrpValArgAsnGluLeuValLysAsnLeuGluGluGlyVa lProArgPheHisLeuCysLeuHisTyrArgAs

pPheI l e P r o G l y V a l A l a I l eA l aA l aAsn I l e I l eG lnG luG lyPheH isLysSerArgLysVa l I l eVa lVa lVa lSe rA rgH i sPhe I l eG l nSe r

ArgTrpCys I l ePheG l uTy rG l u I l eA l aG lnTh rT rpG lnPheLeuSe rSe rH i sSe rG l y I l e I l ePhe I l eVa lLeuG luLysVa lG luLysSerL

euLeuArgGlnGlnValG luLeuTyrArgLeuLeuSerArgAsnThrTyrLeuGluTrpGluAspAsnProLeuGlyArgHis I lePheTrpArgArgLe

uLysAsnAlaLeuLeuAspGlyLysAlaSerAsnProG luG lnThrA laG luG luG luG lnG luThrA laThrTrpThr•••
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TGAAAACCACCGCTAATTCAAAGCAATCATGTTGCCATTTATTCTCTTTTCGACGCTGCTTTCTCCCATATTGACTGAATCTGAGAAGCAACAGTGGTTC

TGCAACTCCTCCGATGCAATTATTTCCTACAGTTATTGTGATCACTTGAAATTCCCTATTTCAATTAGTTCTGAACCCTGCATAAGACTGAGGGGAACCA

ATGGATTTGTGCATGTTGAGTTCATTCCAAGAGGAAACTTAAAATATTTATATTTCAACCTATTCATCAGTGTCAACTCCATAGAGTTGCCGAAGCGTAA

GGAAGTTCTGTGCCATGGACATGATGATGACTATTCTTTTTGCAGAGCTCTGAAAGGAGAGACTGTGAATACATCAATACCATTCTCTTTCGAGGGAATA

CTATTTCCTAAGGGCCATTACAGATGTGTTGCAGAAGCTATTGCTGGGGATACTGAAGAAAAGCTCTTCTGTTTGAATTTCACCATCATTCACCGCCGTG

ATGTCAATTAGAATATGCTGAGCTAGGAGCAGGTTTCCCCAATGACACAAAACGTGCAACTTGAAACTCCGCCTGGTCTTTCCAGGTCTAGAGGGGTAAC

ACTTTGTACTGCGTTTGGCTCCACGCTCGATCCACTGGCGAGTGTTAGTAACAGCACTGTTGCTTCGTAGCGGAGCATGACGGCCGTGGGAACTCCTCCT

TGGTAACAAGGACCCACGGGGCCAAAAGCCACGCCCACACGGGCCCGTCATGTGTGCAACCCCAGCACGGCGACTTTACTGCGAAACCCACTTTAAAGTG

ACATTGAAACTGGTACCCACACACTGGTGACAGGCTAAGGATGCCCTTCAGGTACCCCGAGGTAACACGCGACACTCGGGATCTGAGAAGGGGACTGGGG

CTTCTATAAAAGCGCTCGGTTTAAAAAGCTTCTATGCCTGAATAGGTGACCGGAGGTCGGCACCTTTCCTTTGCAATTACTGACCCTATGAATACACTGA

CTGTTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACTCACTATAGGAGGGCCACCATGAAGACCTTCAACATCTCTCAGCAGGAT

CTGGAGCTGGTGGAGGTCGCCACTGAGAAGATCACCATGCTCTATGAGGACAACAAGCACCATGTCGGGGCGGCCATCAGGACCAAGACTGGGGAGATCA

TCTCTGCTGTCCACATTGAGGCCTACATTGGCAGGGTCACTGTCTGTGCTGAAGCCATTGCCATTGGGTCTGCTGTGAGCAACGGGCAGAAGGACTTTGA

CACCATTGTGGCTGTCAGGCACCCCTACTCTGATGAGGTGGACAGATCCATCAGGGTGGTCAGCCCCTGTGGCATGTGCAGAGAGCTCATCTCTGACTAT

GCTCCTGACTGCTTTGTGCTCATTGAGATGAATGGCAAGCTGGTCAAAACCACCATTGAGGAACTCATCCCCCTCAAGTACACCAGGAACTAAACCTGAA

TTAATTCGCTAGGATTATCCCTAATACCTGCCACCCCACTCTTAATCAGTGGTGGAAGAACGGTCTCAGAACTGTTTGTTTCAATTGGCCATTTAAGTTT

AGTAGTAAAAGACTGGTTAATGATAACAATGCATCGTAAAACCTTCAGAAGGAAAGGAGAATGTTTTGTGGACCACTTTGGTTTTCTTTTTTGCGTGTGG

CAGTTTTAAGTTATTAGTTTTTAAAATCAGTACTTTTTAATGGAAACAACTTGACCAAAAATTTGTCACAGAATTTTGAGACCCATTAAAAAAGTTAAAT

GAGAAACCTGTGTGTTCCTTTGGTCAACACCGAGACATTTAGGTGAAAGACATCTAATTCTGGTTTTACGAATCTGGAAACTTCTTGAAAATGTAATTCT

TGAGTTAACACTTCTGGGTGGAGAATAGGGTTGTTTTCCCCCCACATAATTGGAAGGGGAAGGAATATCATTTAAAGCTATGGGAGGGTTTCTTTGATTA

CAACACTGGAGAGAAATGCAGCATGTTGCTGATTGCCTGTCACTAAAACAGGCCAAAAACTGAGTCCTTGGGTTGCATAGAAAGCTG

MetLeuProPheI leLeuPheSerThrLeuLeuSerPro I l eLeuThrG luSerG luLysG lnG lnTrpPhe

CysAsnSerSerAspAla I l e I leSerTyrSerTyrCysAspHisLeuLysPhePro I l e S e r I l eSe rSe rG l uP roCys I leArgLeuArgGlyThrA

snG lyPheVa lH i sVa lG l uPhe I leProArgGlyAsnLeuLysTyrLeuTyrPheAsnLeuPheI l eSe rVa lAsnSer I leG luLeuProLysArgLy

sGluVa lLeuCysHisG lyH isAspAspAspTyrSerPheCysArgAlaLeuLysGlyG luThrVa lAsnThrSer I l eP roPheSerPheG luG ly I l e

LeuPheProLysG lyH isTyrArgCysVa lA laG luA la I leAlaGlyAspThrGluGluLysLeuPheCysLeuAsnPheThr I l e I leH isArgArgA

spValAsn•••

MetLysThrPheAsnI l eSerG lnG lnAsp

LeuG luLeuVa lG luVa lA laThrG luLys I l eThrMetLeuTyrG luAspAsnLysH isH isVa lG lyA laA la I l eArgThrLysThrG lyG lu I l e I

l e S e r A l a V a l H i s I l e G l u A l a T y r I l eG l yA rgVa lTh rVa lCysA l aG l uA l a I l e A l a I leG lySerA laVa lSerAsnGlyG lnLysAspPheAs

pThr I l eVa lA laVa lArgH isP roTyrSerAspG luVa lAspArgSer I leArgVa lVa lSerProCysG lyMetCysArgG luLeu I leSerAspTyr

AlaProAspCysPheValLeu I leG luMetAsnGlyLysLeuVa lLysThrThr I l eG l uG l uLeu I leProLeuLysTyrThrArgAsn•••

SspI (6846)

NcoI (6914)

Bsu36I (7009)

Eco47III (7514) BstEII (7546)

AseI (7613)

AseI (8102)

MscI (8189)

ScaI (8332)

6601

6701

6801

6901

7001

7101

7201

7301

7401

7501

7601

7701

7801

7901

8001

8101

8201

8301

8401

8501

8601

1

25

58

91

125

158

1

11

44

77

111
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