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PRODUCT INFORMATION
Contents
•  20 µg of pDUO2-hMD2/CD14 provided as DNA
•  1 ml of Hygromycin B Gold at 100 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 Hygromycin B Gold 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.
pDUO2 is an expression vector designed to co-express two TLRs 
or TLR-related genes known to interact with each other.
The genes cloned into pDUO2 comprise the coding sequence 
(without introns) from the ATG to the Stop codon.

PLASMID FEATURES
•  Human MD2 (480 bp) / Human CD14 (1125 bp)
MD2 and CD14 are necessary for proper LPS-induced
TLR4 signaling. TLR4 is the receptor for Gram-negative
lipopolysaccharide (LPS). TLR4 alone is not sufficient to confer
LPS responsiveness. MD-2 is a secreted molecule that functionally 
interacts with LPS1, 2. TLR4 physically associates with MD2 and
CD14 to form the complex 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.
• EM7 is a bacterial promoter that enables the constitutive
expression of the antibiotic resistance gene in E. coli.
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•  Hph (hygromycin resistance gene): confers resistance to 
Hygromycin B both in E. coli and mammalin cells. In bacteria, 
hph is expressed from the constitutive E. coli EM7 promoter. 
In mammalian cells, hph 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. 

Hygromycin B usage:
This antibiotic can be used for E. coli at 50-100 µg/ml in liquid or 
solid media and at 50-500 µg/ml to select Hygromycin-resistant 
mammalian cells. 
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CCTGCAGGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAA

CGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCC

TATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATC

GCTATTACCATGATGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATG

GGAGTTTGTTTTGACTAGTCAGGGCCCCAACCCCCCCAAGCCCCCATTTCACAACACGCTGGCGCTACAGGCGCGTGACTTCCCCTTGCTTTGGGGCGGG

GGGCTGAGACTCCTATGTGCTCCGGATTGGTCAGGCACGGCCTTCGGCCCCGCCTCCTGCCACCGCAGATTGGCCGCTAGGCCTCCCCGAGCGCCCTGCC

TCCGAGGGCCGGCGCACCATAAAAGAAGCCGCCCTAGCCACGTCCCCTCGCAGTTCGGCGGTCCCGCGGGTCTGTCTCAAGCTTGCCGCCAGAACACAGg

taagtgccgtgtgtggttcccgcgggcctggcctctttacgggttatggcccttgcgtgccttgaattacttccatgcccctggctgcagtacgtgattc

ttgatcccgagcttcgggttggaagtgggtgggagagttcgaggccttgcgcttaaggagccccttcgcctcgtgcttgagttgaggcctggcttgggcg

ctggggccgccgcgtgctaatctggtggcaccttcgcgcctgtctcgctgctttcgctaagtctctagccatttaaaatttttgataaccagctgcgacg

ctttttttctggcgagatagtcttgtaaatgcgggccaagatctgcacactggtatttcggtttttggggccgcgggcggcgacggggcccgtgcgtccc

agcgcacatgttcggcgaggcggggcctgcgagcgcggccaccgagaatcggacgggggtagtctcaaactggccggcctgctctggtgcctggcctcgc

gccgccgtgtatcgccccgccctgggcggcaaggctggcccggtcggcaccagttgcgtgagcggaaagatggccgcttcccggccctgctgcagggagc

tcaaaatggaggacgcggcgcccgggagagcgggcgggtgagtcacccacacaaaggaaaagggcctttccttcctcatccgtcgcttcatgtgactcca

cggagtaccgggcgccgtccaggcacctcgattagttctcgagcttttggagtacgtcgtctttaggttggggggaggggttttatgcgatggagtttcc

ccacactgagtgggtggagactgaagagttaggccagcttggcacttgatgtaattctccttggaatttgccctttttgagtttggatcttgcctcattc

tcaagcctcagacagtggttcaaagtttttttcttccatttcagGTGTCGTGAAAACTACCCCTAAAAGCCACCATGGAGCGCGCGTCCTGCTTGTTGCT

GCTGCTGCTGCCGCTGGTGCACGTCTCTGCGACCACGCCAGAACCTTGTGAGCTGGACGATGAAGATTTCCGCTGCGTCTGCAACTTCTCCGAACCTCAG

CCCGACTGGTCCGAAGCCTTCCAGTGTGTGTCTGCAGTAGAGGTGGAGATCCATGCCGGCGGTCTCAACCTAGAGCCGTTTCTAAAGCGCGTCGATGCGG

ACGCCGACCCGCGGCAGTATGCTGACACGGTCAAGGCTCTCCGCGTGCGGCGGCTCACAGTGGGAGCCGCACAGGTTCCTGCTCAGCTACTGGTAGGCGC

CCTGCGTGTGCTAGCGTACTCCCGCCTCAAGGAACTGACGCTCGAGGACCTAAAGATAACCGGCACCATGCCTCCGCTGCCTCTGGAAGCCACAGGACTT

GCACTTTCCAGCTTGCGCCTACGCAACGTGTCGTGGGCGACAGGGCGTTCTTGGCTCGCCGAGCTGCAGCAGTGGCTCAAGCCAGGCCTCAAGGTACTGA

GCATTGCCCAAGCACACTCGCCTGCCTTTTCCTGCGAACAGGTTCGCGCCTTCCCGGCCCTTACCAGCCTAGACCTGTCTGACAATCCTGGACTGGGCGA

ACGCGGACTGATGGCGGCTCTCTGTCCCCACAAGTTCCCGGCCATCCAGAATCTAGCGCTGCGCAACACAGGAATGGAGACGCCCACAGGCGTGTGCGCC

GCACTGGCGGCGGCAGGTGTGCAGCCCCACAGCCTAGACCTCAGCCACAACTCGCTGCGCGCCACCGTAAACCCTAGCGCTCCGAGATGCATGTGGTCCA

GCGCCCTGAACTCCCTCAATCTGTCGTTCGCTGGGCTGGAACAGGTGCCTAAAGGACTGCCAGCCAAGCTCAGAGTGCTCGATCTCAGCTGCAACAGACT

GAACAGGGCGCCGCAGCCTGACGAGCTGCCCGAGGTGGATAACCTGACACTGGACGGGAATCCCTTCCTGGTCCCTGGAACTGCCCTCCCCCACGAGGGC

TCAATGAACTCCGGCGTGGTCCCAGCCTGTGCACGTtcgaccctgtcggtgggggtgtcgggaaccctggtgctgctccaaggggcccggggctttgcct

gaATTCGCTAGCTGGCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTG

ATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGA

GGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTATGGAAATGTTAATTAACTAGCCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAG

CGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGT

GGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAG

Me tGl uArgAl aSer CysLeuLeuLe

uLeuLeuLeuP roLeuVa l Hi sVa l Ser Al aThr Thr P roGl uP roCysGl uLeuAspAspGl uAspPheArgCysVa l CysAsnPheSer Gl uP roGl n

P roAspT rpSer Gl uAl aPheGl nCysVa l Ser Al aVa l Gl uVa l Gl u I l eHi sAl aGl yGl yLeuAsnLeuGl uP roPheLeuLysArgVa l AspAl aA

spAl aAspP roArgGl nTyrAl aAspThr Va l LysAl aLeuArgVa l A rgArgLeuThr Va l Gl yA l aAl aGl 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 roP roLeuP roLeuGl uAl aThr Gl yLeu

A l aLeuSer Ser LeuArgLeuArgAsnVa l Ser T rpAl aThr Gl yA rgSer T rpLeuAl aGl uLeuGl nGl nT rpLeuLysP roGl yLeuLysVa l LeuS

er I l eAl aGl nAl aHi sSer P roAl aPheSer CysGl uGl nVa l A rgAl aPheP roAl aLeuThr Ser LeuAspLeuSerAspAsnP roGl yLeuGl yGl

uArgGl yLeuMe tAl aAl aLeuCysP roHi sLysPheP roAl a I l eGl nAsnLeuAl aLeuArgAsnThr Gl yMe tGl uThr P roThr Gl yVa l CysAl a

A l aLeuAl aAl aAl aGl yVa l Gl nP roHi sSer LeuAspLeuSer Hi sAsnSer LeuArgAl aThr Va l AsnP roSer Al aP roArgCysMe tT rpSer S

er Al aLeuAsnSer LeuAsnLeuSer PheAl aGl yLeuGl uGl nVa l P roLysGl yLeuP roAl aLysLeuArgVa l LeuAspLeuSer CysAsnArgLe

uAsnArgAl aP roGl nP roAspGl uLeuP roGl uVa l AspAsnLeuThr LeuAspGl yAsnP roPheLeuVa l P roGl yThr Al aLeuP roHi sGl uGl y

Ser 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•

••
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TTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTA

CCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACAC

CGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGA

GAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGT

CAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTAATTAACCTGCA

GGGCCTGAAATAACCTCTGAAAGAGGAACTTGGTTAGGTACCTTCTGAGGCTGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCC

CAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCA

AAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCACTAGTTCCGCCAGAGCGCGCGAGGGCCTCCAGCGGCCGCCCCTCCCCCACAGCAGGGGCGGGG

TCCCGCGCCCACCGGAAGGAGCGGGCTCGGGGCGGGCGGCGCTGATTGGCCGGGGCGGGCCTGACGCCGACGCGGCTATAAGAGACCACAAGCGACCCGC

AGGGCCAGACGTTCTTCGCCGAAGCTTGCCGTCAGAACGCAGgtgaggggcgggtgtggcttccgcgggccgccgagctggaggtcctgctccgagcggg

ccgggccccgctgtcgtcggcggggattagctgcgagcattcccgcttcgagttgcgggcggcgcgggaggcagagtgcgaggcctagcggcaaccccgt

agcctcgcctcgtgtccggcttgaggcctagcgtggtgtccgcgccgccgccgcgtgctactccggccgcactctggtcttttttttttttgttgttgtt

gccctgctgccttcgattgccgttcagcaataggggctaacaaagggagggtgcggggcttgctcgcccggagcccggagaggtcatggttggggaggaa

tggagggacaggagtggcggctggggcccgcccgccttcggagcacatgtccgacgccacctggatggggcgaggcctggggtttttcccgaagcaacca

ggctggggttagcgtgccgaggccatgtggccccagcacccggcacgatctggcttggcggcgccgcgttgccctgcctccctaactagggtgaggccat

cccgtccggcaccagttgcgtgcgtggaaagatggccgctcccgggccctgttgcaaggagctcaaaatggaggacgcggcagcccggtggagcgggcgg

gtgagtcacccacacaaaggaagagggcctggtccctcaccggctgctgcttcctgtgaccccgtggtcctatcggccgcaatagtcacctcgggctttt

gagcacggctagtcgcggcggggggaggggatgtaatggcgttggagtttgttcacatttggtgggtggagactagtcaggccagcctggcgctggaagt

catttttggaatttgtccccttgagttttgagcggagctaattctcgggcttcttagcggttcaaaggtatcttttaaacccttttttagGTGTTGTGAA

AACCACCGCTAATTCAAAGCAATCATGTTACCATTTCTGTTTTTTTCCACCCTGTTTTCTTCCATATTTACTGAAGCTCAGAAGCAGTATTGGGTCTGCA

ACTCATCCGATGCAAGTATTTCATACACCTACTGTGATAAAATGCAATACCCAATTTCAATTAATGTTAACCCCTGTATAGAATTGAAAGGATCCAAAGG

ATTATTGCACATTTTCTACATTCCAAGGAGAGATTTAAAGCAATTATATTTCAATCTCTATATAACTGTCAACACCATGAATCTTCCAAAGCGCAAAGAA

GTTATTTGCCGAGGATCTGATGACGATTACTCTTTTTGCAGAGCTCTGAAGGGAGAGACTGTGAATACAACAATATCATTCTCCTTCAAGGGAATAAAAT

TTTCTAAGGGAAAATACAAATGTGTTGTTGAAGCTATTTCTGGGAGCCCAGAAGAAATGCTCTTTTGCTTGGAGTTTGTCATCCTACACCAACCTAATTC

AAATTAGCTAGGAGCAGGTTTCCCCAATGACACAAAACGTGCAACTTGAAACTCCGCCTGGTCTTTCCAGGTCTAGAGGGGTAACACTTTGTACTGCGTT

TGGCTCCACGCTCGATCCACTGGCGAGTGTTAGTAACAGCACTGTTGCTTCGTAGCGGAGCATGACGGCCGTGGGAACTCCTCCTTGGTAACAAGGACCC

ACGGGGCCAAAAGCCACGCCCACACGGGCCCGTCATGTGTGCAACCCCAGCACGGCGACTTTACTGCGAAACCCACTTTAAAGTGACATTGAAACTGGTA

CCCACACACTGGTGACAGGCTAAGGATGCCCTTCAGGTACCCCGAGGTAACACGCGACACTCGGGATCTGAGAAGGGGACTGGGGCTTCTATAAAAGCGC

TCGGTTTAAAAAGCTTCTATGCCTGAATAGGTGACCGGAGGTCGGCACCTTTCCTTTGCAATTACTGACCCTATGAATACAACTGACTGTTTGACAATTA

ATCATCGGCATAGTATATCGGCATAGTATAATACGACTCACTATAGGAGGGCCACCATGAAGAAACCTGAACTGACAGCAACTTCTGTTGAGAAGTTTCT

CATTGAAAAATTTGATTCTGTTTCTGATCTCATGCAGCTGTCTGAAGGTGAAGAAAGCAGAGCCTTTTCTTTTGATGTTGGAGGAAGAGGTTATGTTCTG

AGGGTCAATTCTTGTGCTGATGGTTTTTACAAAGACAGATATGTTTACAGACACTTTGCCTCTGCTGCTCTGCCAATTCCAGAAGTTCTGGACATTGGAG

AATTTTCTGAATCTCTCACCTACTGCATCAGCAGAAGAGCACAAGGAGTCACTCTCCAGGATCTCCCTGAAACTGAGCTGCCAGCTGTTCTGCAACCTGT

TGCTGAAGCAATGGATGCCATTGCAGCAGCTGATCTGAGCCAAACCTCTGGATTTGGTCCTTTTGGTCCCCAAGGCATTGGTCAGTACACCACTTGGAGG

Me tLysLysP roGl uLeuThr Al aThr Ser Va l Gl uLysPheLe

u I l eGl uLysPheAspSer Va l SerAspLeuMe tGl nLeuSer Gl uGl yGl uGl uSer A rgAl aPheSer PheAspVa l Gl yGl yA rgGl yTyrVa l Leu

A rgVa l AsnSer CysAl aAspGl yPheTyrLysAspArgTyrVa l TyrArgHi sPheAl aSer Al aAl aLeuP ro I l eP roGl uVa l LeuAsp I l eGl yG

l uPheSer Gl uSer LeuThr Ty rCys I l eSer A rgArgAl aGl nGl yVa l Thr LeuGl nAspLeuP roGl uThr Gl uLeuP roAl aVa l LeuGl nP roVa

l A l aGl uAl aMe tAspAl a I l eAl aAl aAl aAspLeuSer Gl nThr Ser Gl yPheGl y P roPheGl y P roGl nGl y I l eGl yGl nTy rThr Thr T rpArg

PheGl uArgArgHi sP roGl uLeuAl aGl ySer P roArgLeuArgAl aTyrMe tLeuArg I l eGl yLeuAspGl nLeuTyrGl nSer LeuVa l AspGl yA

snPheAspAspAl aAl aT rpAl aGl nGl yA rgCysAspAl a I l eVa l A rgSer Gl yA l aGl yThr Va l Gl yA rgThr Gl n I l eAl aArgArgSer Al aAl

aVa l T rpThrAspGl yCysVa l Gl uVa l LeuAl aAspSer Gl yAsnArgArgP roSer Thr A rgP roArgAl aLysGl u•••

Me tLeuP roPheLeuPhePheSer Thr LeuPheSer Ser I l ePheThr Gl uAl aGl nLysGl nTy rT rpVa l CysA

snSer SerAspAl aSer I l eSer Ty rThr Ty rCysAspLysMe tGl nTy rP ro I l eSer I l eAsnVa l AsnP roCys I l eGl uLeuLysGl ySer LysGl

yLeuLeuHi s I l ePheTyr I l eP roArgArgAspLeuLysGl nLeuTyrPheAsnLeuTyr I l eThr Va l AsnThr Me tAsnLeuP roLysArgLysGl u

Va l I l eCysArgGl ySerAspAspAspTyrSer PheCysArgAl aLeuLysGl yGl uThr Va l AsnThr Thr I l eSer PheSer PheLysGl y I l eLysP

heSer LysGl yLysTy rLysCysVa l Va l Gl uAl a I l eSer Gl ySer P roGl uGl uMe tLeuPheCysLeuGl uPheVa l I l eLeuHi sGl nP roAsnSe

rAsn•••
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GATTTCATTTGTGCCATTGCTGATCCTCATGTCTATCACTGGCAGACTGTGATGGATGACACAGTTTCTGCTTCTGTTGCTCAGGCACTGGATGAACTCA

TGCTGTGGGCAGAAGATTGTCCTGAAGTCAGACACCTGGTCCATGCTGATTTTGGAAGCAACAATGTTCTGACAGACAATGGCAGAATCACTGCAGTCAT

TGACTGGTCTGAAGCCATGTTTGGAGATTCTCAATATGAGGTTGCCAACATTTTTTTTTGGAGACCTTGGCTGGCTTGCATGGAACAACAAACAAGATAT

TTTGAAAGAAGACACCCAGAACTGGCTGGTTCCCCCAGACTGAGAGCCTACATGCTCAGAATTGGCCTGGACCAACTGTATCAATCTCTGGTTGATGGAA

ACTTTGATGATGCTGCTTGGGCACAAGGAAGATGTGATGCCATTGTGAGGTCTGGTGCTGGAACTGTTGGAAGAACTCAAATTGCAAGAAGGTCTGCTGC

TGTTTGGACTGATGGATGTGTTGAAGTTCTGGCTGACTCTGGAAACAGGAGACCCTCCACAAGACCCAGAGCCAAGGAATGAATATTAGCTAGATTATCC

CTAATACCTGCCACCCCACTCTTAATCAGTGGTGGAAGAACGGTCTCAGAACTGTTTGTTTCAATTGGCCATTTAAGTTTAGTAGTAAAAGACTGGTTAA

TGATAACAATGCATCGTAAAACCTTCAGAAGGAAAGGAGAATGTTTTGTGGACCACTTTGGTTTTCTTTTTTGCGTGTGGCAGTTTTAAGTTATTAGTTT

TTAAAATCAGTACTTTTTAATGGAAACAACTTGACCAAAAATTTGTCACAGAATTTTGAGACCCATTAAAAAAGTTAAATGAGAAACCTGTGTGTTCCTT

TGGTCAACACCGAGACATTTAGGTGAAAGACATCTAATTCTGGTTTTACGAATCTGGAAACTTCTTGAAAATGTAATTCTTGAGTTAACACTTCTGGGTG

GAGAATAGGGTTGTTTTCCCCCCACATAATTGGAAGGGGAAGGAATATCATTTAAAGCTATGGGAGGGTTGCTTTGATTACAACACTGGAGAGAAATGC

AGCATGTTGCTGATTGCCTGTCACTAAAACAGGCCAAAAACTGAGTCCTTGGGTTGCATAGAAAGCTG

Me tLysLysP roGl uLeuThr Al aThr Ser Va l Gl uLysPheLe

u I l eGl uLysPheAspSer Va l SerAspLeuMe tGl nLeuSer Gl uGl yGl uGl uSer A rgAl aPheSer PheAspVa l Gl yGl yA rgGl yTyrVa l Leu

AspPhe I l eCysAl a I l eAl aAspP roHi sVa l Ty rHi sT rpGl nThr Va l Me tAspAspThr Va l Ser Al aSer Va l A l aGl nAl aLeuAspGl uLeuM

e tLeuT rpAl aGl uAspCysP roGl uVa l A rgHi sLeuVa l Hi sAl aAspPheGl ySerAsnAsnVa l LeuThrAspAsnGl yA rg I l eThr Al aVa l I l

eAspT rpSer Gl uAl aMe tPheGl yAspSer Gl nTy rGl uVa l A l aAsn I l ePhePheT rpArgP roT rpLeuAl aCysMe tGl uGl nGl nThr A rgTyr

PheGl uArgArgHi sP roGl uLeuAl aGl ySer P roArgLeuArgAl aTyrMe tLeuArg I l eGl yLeuAspGl nLeuTyrGl nSer LeuVa l AspGl yA

snPheAspAspAl aAl aT rpAl aGl nGl yA rgCysAspAl a I l eVa l A rgSer Gl yA l aGl yThr Va l Gl yA rgThr Gl n I l eAl aArgArgSer Al aAl

aVa l T rpThrAspGl yCysVa l Gl uVa l LeuAl aAspSer Gl yAsnArgArgP roSer Thr A rgP roArgAl aLysGl u•••
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7101
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7701
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1

15

149

182

215

249

282

315
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