pDUO-hTLRG6/TLR2

A plasmid coexpressing the human TLRé and TLR2 genes
Catalog code: pduo-htlrétir2

https://www.invivogen.com/pduo-tlré-tir2

For research use only
Version 20H25-MM

PRODUCT INFORMATION

Contents

e 20 pg of pDUO-hTLR&/TLR2 provided as DNA

e 2x 1 mlblasticidin at 10 mg/ml

Storage and stability

o Product is shipped at room temperature.

o Upon receipt, store lyophilized DNA at -20°C.

o Resuspended DNA should be stored at -20°C.

o Store blasticidin at 4°C or -20°C. The expiry date is specified on
the product label.

Quality control

o Plasmid construct has been confirmed by restriction analysis and
seguencing.

o 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-kB 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 CD 14 to induce NF-«B in response
to LPS stimulation.

pDUOQ 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

e Human TLRé (2388 bp) / Human TLR2 (2352 bp)

TLRé6 is expressed in spleen and BPL and, similarly to TLR1, acts
as a co-receptor. Studies with dominant negative receptors have
shownthat TLRé cooperates with TLR2 to recognize peptidoglycan
and the yeast cell wall particle, zymosan'. 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 residue?. Thus TLR6 appears to discriminate between
the N-terminal lipoylated structures of MALP-2 and lipopeptides
derived from other bacteria.

o hFerH and hFerL composite promoters: Ferritinis 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 protein®. 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 plasmids®.

e 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 enhancer®.

e 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.¢

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

TECHNICAL SUPPORT

InvivoGen USA (Toll-Free): 888-457-5873
InvivoGen USA (International): +1 (858) 457-5873
InvivoGen Europe: +33 (0) 5-62-71-69-39
InvivoGen Hong Kong: +852 3622-3480

E-mail: info@invivogen.com

) .
2 InvivoGen

www.invivogen.com


https://www.invivogen.com/pduo-tlr6-tlr2

o FMDV IRES: The internal ribosome entry site of the Foot and
Mouth Disease Virus enables the translation of two open reading
frames from one mMRNA with high levels of expression’.

e EM7 is a bacterial promoter that enables the constitutive
expression of the antibiotic resistance gene in E. coli.

o 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.

e 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 pg/ul, resuspend the
DNA in 20 pl of sterile H,O. 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
DH5a.

Blasticidin usage

Blasticidin should be used at 25-100 pg/ml in bacteria
and 1-30 pg/ml in mammalian cells. Blasticidin is supplied
at 10 mg/mlin HEPES buffer.
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Sdal (6)

1
Ndel (182)
101
201
301
401 ACTAGTCAGGGCCCCAACCCCCCCAAGCCCCCATTTCACAACACGCTGGCGCTACAGGCGCGTGACTTCCCCTTGCTTTGGGGCGGG

»

BspEI (521)
501 GGGCTGAGACTCCTATGTGCTCCGGATTGGTCAGGCACGGCCTTCGGCCCCGCCTCCTGCCACCGCAGATTGGCCGCTAGGCCTCCCCGAGCGLCLCTGCC

601 TCCGAGGGCCGGCGCACCATAAAAGAAGCCGCCCTAGCCACGTCCCCTCGCAGTTCGGCGGTCCCGCGGGTCTGTCTCAAGCTTGCCGCCAGAACACAGg

701 taagtgccgtgtgtggttcccgcgggcctggectectttacgggttatggecccttgegtgecttgaattacttccatgecccctggetgecagtacgtgattc

801 ttgatcccgagcttcgggttggaagtgggtgggagagttcgaggccttgecgcttaaggagccccttcgectecgtgettgagttgaggectggettgggeg

901 ctggggccgccgcgtgctaatctggtggcaccttcgegectgtectcgetgetttegctaagtctectagecatttaaaatttttgataaccagetgegacg

1001 ctttttttctggcgagatagtcttgtaaatgcgggccaggatctgcacactggtatttcggtttttggggecgcgggecggegacggggcccgtgegtccc

1101 agcgcacatgttcggcgaggcggggcctgcgagcgeggccaccgagaatcggacgggggtagtctcaaactggeccggectgetctggtgectggectege

1201 gccgccgtgtatcgccccgeccctgggcggcaaggctggcccggtcggecaccagttgecgtgagecggaaagatggeccgettcccggeccctgetgecagggage

Smal (1323)
1301 tcaaaatggaggacgcggcgcccgggagagcgggcgggtgagtcacccacacaaaggaaaagggcecttteccttcctcatccgtecgettcatgtgactcca

1401 cggagtaccgggcgccgtccaggcacctcgattagttgtcgagettttggagtacgtcgtctttaggttggggggaggggttttatgecgatggagtttcc

1501 ccacactgagtgggtggagactgaagagttaggccagcttggcacttgatgtaattctccttggaatttgeccctttttgagtttggatcttgectcattc

Agel (1672)
1601 tcaagcctcagacagtggttcaaagtttttttcttccatttcagGTGTCGTGAAAACTACCCCTAAAAGCCA§CGGTAGGAGGGCCAGCATGCCACATAC
> 1¥MetProHisTh
1701 TTTGTGGATGGTGTGGGTCTTGGGGGTCATCATCAGCCTCTCCAAGGAAGAATCCTCCAATCAGGCTTCTCTGTCTTGTGACCGCAATGGTATCTGCAAG
4FrlLeuTrpMetVal TrpValLeuGlyValllelleSerLeuSerLysGluGluSerSerAsnGlnAlaSerLeuSer CysAspArgAsnGlyl leCysLys
Bsu36l (1830)
1801 GGCAGCTCAGGATCTTTAAACTCCATTCCCTCAGGGCTCACAGAAGCTGTAAAAAGCCTTGACCTGTCCAACAACAGGATCACCTACATTAGCAACAGTG
38k GlySerSerGlySerLeuAsnSer | |l eProSerGlyLeuThr GluAlaValLysSerLeuAspLeuSerAsnAsnArglleThr TyrlleSerAsnSerA
1901 ACCTACAGAGGTGTGTGAACCTCCAGGCTCTGGTGCTGACATCCAATGGAATTAACACAATAGAGGAAGATTCTTTTTCTTCCCTGGGCAGTCTTGAACA
71k spLeuGlnArgCysValAsnLeuGlnAlaLeuVal LeuThr SerAsnGlyl I eAsnThr | 1 eGl uGl uAspSer PheSer Ser LeuGl ySer LeuGl uHi
2001 TTTAGACTTATCCTATAATTACTTATCTAATTTATCGTCTTCCTGGTTCAAGCCCCTTTCTTCTTTAACATTCTTAAACTTACTGGGAAATCCTTACAAA
104k sLeuAsplLeuSer TyrAsnTyrLeuSerAsnLeuSer Ser Ser TrpPheLysProLeuSer Ser LeuThr PheLeuAsnLeulLeuGl yAsnProTyrLys
AvrI (2103)
2101 ACCCTAGGGGAAACATCTCTTTTTTCTCATCTCACAAAATTGCAAATCCTGAGAGTGGGAAATATGGACACCTTCACTAAGATTCAAAGAAAAGATTTTG
138F ThrLeuGl yGl uThr Ser LeuPheSer HisLeuThrLysLeuGlnl |l eLeuArgVal Gl yAsnMe tAspThr PheThrLys| | eGl nArgLysAspPheA
Bglll (2241)

2201 CTGGACTTACCTTCCTTGAGGAACTTGAGATTGATGCTTCA%ATCTACAGAGCTATGAGCCAAAAAGTTTGAAGTCAATTCAGAATGTAAGTCATCTGAT

171k | aGlyLeuThrPheLeuGl uGluLeuGlul | eAspAl aSerAspLeuGlnSer TyrGluProLysSerLeulLysSer|1eGlnAsnVal SerHislLeul

Ndel (2306)
2301 CCTTCATATGAAGCAGCATATTTTACTGCTGGAGATTTTTGTAGATGTTACAAGTTCCGTGGAATGTTTGGAACTGCGAGATACTGATTTGGACACTTTC
204k eLeuHisMetLysGInHis| leLeuLeuLeuGlul | ePheValAspVal Thr Ser Ser Val GluCysLeuGl uLeuArgAspThrAspLeuAspThr Phe
2401 CATTTTTCAGAACTATCCACTGGTGAAACAAATTCATTGATTAAAAAGTTTACATTTAGAAATGTGAAAATCACCGATGAAAGTTTGTTTCAGGTTATGA
238k HisPheSer GluLeuSer Thr Gl yGl uThrAsnSerLeul | eLysLysPheThr PheArgAsnValLys| | eThrAspGluSerLeuPheGlnValMetL
2501 AACTTTTGAATCAGATTTCTGGATTGTTAGAATTAGAGTTTGATGACTGTACCCTTAATGGAGTTGGTAATTTTAGAGCATCTGATAATGACAGAGTTAT
271k ysLeuLeuAsnGlnl leSerGlyLeuLeuGl uLeuGl uPheAspAspCysThr LeuAsnGlyVal Gl yAsnPheArgAl aSerAspAsnAspArgVal | |
BspEI (2630)

2601 AGATCCAGGTAAAGTGGAAACGTTAACAATézGGAGGCTGCATATTCCAAGGTTTTACTTATTTTATGATCTGAGCACTTTATATTCACTTACAGAAAGA
304k eAspProGlyLysVal Gl uThrLeuThr | I eArgArgLeuHis||eProArgPheTyrLeuPheTyrAspLeuSer ThrLeuTyrSerLeuThr Gl uArg
2701 GTTAAAAGAATCACAGTAGAAAACAGTAAAGTTTTTCTGGTTCCTTGTTTACTTTCACAACATTTAAAATCATTAGAATACTTGGATCTCAGTGAAAATT
338k ValLysArglleThrVal Gl uAsnSerLysValPheLeuValProCysLeuLeuSer Gl nHisLeulLysSerLeuGluTyrLeuAspLeuSer Gl uAsnL
2801 TGATGGTTGAAGAATACTTGAAAAATTCAGCCTGTGAGGATGCCTGGCCCTCTCTACAAACTTTAATTTTAAGGCAAAATCATTTGGCATCATTGGAAAA
371k euMetVal Gl uGluTyrLeuLysAsnSerAl aCysGluAspAlaTrpProSerLeuGlnThrLeul | eLeuArgGl nAsnHisLeuAl aSer LeuGlulLy
EcoRV (2946)

2901 AACCGGAGAGACTTTGCTCACTCTGAAAAACTTGACTAACATTGATATCAGTAAGAATAGTTTTCATTCTATGCCTGAAACTTGTCAGTGGCCAGAAAAG
404F sThrGlyGluThr LeuLeuThr LeuLysAsnLeuThrAsnl | eAspl | eSer LysAsnSer PheHisSerMetProGluThr CysGInTrpProGluLys
3001 ATGAAATATTTGAACTTATCCAGCACACGAATACACAGTGTAACAGGCTGCATTCCCAAGACACTGGAAATTTTAGATGTTAGCAACAACAATCTCAATT
438FMetLysTyrLeuAsnLeuSer Ser ThrArgl | eHisSerVal Thr Gl yCys| leProLysThrLeuGlul | eLeuAspVal SerAsnAsnAsnlLeuAsnL
3101 TATTTTCTTTGAATTTGCCGCAACTCAAAGAACTTTATATTTCCAGAAATAAGTTGATGACTCTACCAGATGCCTCCCTCTTACCCATGTTACTAGTATT
471F euPheSer LeuAsnLeuProGlnLeuLysGluLeuTyrlleSerArgAsnLyslLeuMetThr LeuProAspAlaSerLeulLeuProMetlLeulLeuValle
3201 GAAAATCAGTAGGAATGCAATAACTACGTTTTCTAAGGAGCAACTTGACTCATTTCACACACTGAAGACTTTGGAAGCTGGTGGCAATAACTTCATTTGC
504k ulLysl | eSerArgAsnAlal | eThr Thr PheSer LysGl uGl nLeuAspSer PheHisThrLeuLysThr LeuGl uAl aGl yGl yAsnAsnPhel | eCys
3301 TCCTGTGAATTCCTCTCCTTCACTCAGGAGCAGCAAGCACTGGCCAAAGTCTTGATTGATTGGCCAGCAAATTACCTGTGTGACTCTCCATCCCATGTGC
538F Ser CysGl uPheLeuSer PheThr Gl nGl uGl nGl nAl aLeuAl aLysVal Leul | eAspTrpProAlaAsnTyrLeuCysAspSerProSerHisValA
3401 GTGGCCAGCAGGTTCAGGATGTCCGCCTCTCGGTGTCGGAATGTCACAGGACAGCACTGGTGTCTGGCATGTGCTGTGCTCTGTTCCTGCTGATCCTGCT
571k rgGlyGlnGlnVal Gl nAspValArgLeuSer Val Ser Gl uCysHi sArgThr Al aLeuVal Ser Gl yMe tCysCysAl aLeuPhelLeulLeul l eLeule




Ncol (3525)
3501 CACGGGGGTCCTGTGCCACCGTTTCCATGGCCTGTGGTATATGAAAATGATGTGGGCCTGGCTCCAGGCCAAAAGGAAGCCCAGGAAAGCTCCCAGCAGG
604F uThr Gl yVal LeuCysHi sArgPheHisGlyLeuTrpTyrMetLysMetMetTrpAl aTrpLeuGlnAlaLysArglLysProArgLysAlaProSerArg
3601 AACATCTGCTATGATGCATTTGTTTCTTACAGTGAGCAGGATGCCTACTGGGTGGAGAACCTTATGGTCCAGGAGCTGGAGAACTTCAATCCCCCCTTCA
638FAsnl | eCysTyrAspAlaPheVal Ser TyrSer GluGInAspAl aTyrTrpVal Gl uAsnLeuMetVal Gl nGl uLeuGl uAsnPheAsnP roP roPhel
3701 AGTTGTGTCTTCATAAGCGGGACTTCATTCCTGGCAAGTGGATCATTGACAATATCATTGACTCCATTGAAAAGAGCCACAAAACTGTCTTTGTGCTTTC
671FysLeuCysLeuHisLysArgAspPhel |l eProGlyLysTrpllel leAspAsnllelleAspSer|leGluLysSerHisLysThrValPheVallLeuSe
3801 TGAAAACTTTGTGAAGAGTGAGTGGTGCAAGTATGAACTGGACTTCTCCCATTTCCGTCTTTTTGAT GAGAACAATGATGCTGCCATTCTCATTCTTCTG
704k r GluAsnPheVal LysSer GluTrpCysLysTyrGl uLeuAspPheSer Hi sPheArgLeuPheAs pGl uAsnAsnAspAl aAl al leLeul | eLeuLeu
Ncol (3983)
3901 GAGCCCATTGAGAAAAAAGCCATTCCCCAGCGCTTCTGCAAGCTGCGGAAGATAATGAACACCAAGACCTACCTGGAGTGGCCCATGGACGAGGCTCAGC
738FGluProl leGluLysLysAlal leProGlnArgPheCysLyslLeuArgLys!|eMetAsnThrLysThr TyrLeuGluTrpProMetAspGluAlaGlnA
Avrll (4040) Nhel (4086)
4001 GGGAAGGATTTTGGGTAAATCTGAGAGCTGCGATAAAGTCCTAGGTTCCCATATTTAAGACCAGTCTTTGTCTAGTTGGGATCTTGCTAGCTGGCCAGAC
771k rgGluGlyPheTrpValAsnLeuArgAl aAlal leLysSer eee
4101 ATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAA

4201 CCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAA

Pacl (4330)
4301 CCTCTACAAATGTGGTATGGAAATGTTAATTAACTAGCCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGA

»

4401 TCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGA

4501 GCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAAC

4601 TCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGAT

4701 AGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCG

4801 TGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCA

4901 GGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGA

Pacl (5070) Sdal (5079)
5001 AAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTAATTAACCTGCAGGGCCTGAAATAACCTCTGAA

5101 AGAGGAACTTGGTTAGGTACCTTCTGAGGCT GAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAA

5201 GTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTC

Notl (5349)
5301 AGCAACCATAGTCCCACTAGTTCCGCCAGAGCGCGCGAGGGCCTCCAGCGGCCGCCCCTCCCCCACAGCAGGGGCGGGGTCCCGCGCCCACCGGAAGGAG

5401 CGGGCTCGGGGCGGGCGGCGCTGATTGGCCGGGGCGGGCCTGACGCCGACGCGGCTATAAGAGACCACAAGCGACCCGCAGGGCCAGACGTTCTTCGCCG

5501 AAGCTTGCCGTCAGAACGCAGgtgaggggcgggtgtggcttccgcgggccgccgagctggaggtcctgctccgagecgggeccgggecccgetgtcgtegge
»

5601 ggggattagctgcgagcattcccgcttcgagttgecgggecggcgcgggaggcagagtgecgaggcctagecggcaaccccgtagectegectegtgtccgget

5701 tgaggcctagcgtggtgtccgcgccgccgeccgegtgctactccggecgecactctggtettttttttttttgttgttgttgeccctgetgecttegattgec

5801 gttcagcaataggggctaacaaagggagggtgcggggcttgctcgecccggagecccggagaggtcatggttggggaggaatggagggacaggagtggcggc

5901 tggggcccgcccgecttcggagcacatgtccgacgeccacctggatggggcgaggecctggggtttttcccgaagcaaccaggetggggttagegtgeccgag

6001 gccatgtggccccagcacccggcacgatctggecttggecggecgecgegttgecctgectccctaactagggtgaggeccatcccgteccggecaccagttgegt

Smal (6122)
6101 gcgtggaaagatggccgctcccgggccctgttgcaaggagctcaaaatggaggacgcggcageccggtggagecgggcgggtgagtcacccacacaaagga

6201 agagggcctggtccctcaccggectgctgettecctgtgaccccgtggtectatcggecgcaatagtcacctecgggettttgagcacggetagtcgeggegg

6301 ggggaggggatgtaatggcgttggagtttgttcacatttggtgggtggagactagtcaggccagecctggecgctggaagtcatttttggaatttgtcccct

6401 tgagttttgagcggagctaattctcgggcttcttagcggttcaaaggtatcttttaaacccttttttagGTGTTGTGAAAACCACCGCTAATTCAAAGCA

6501 ATCATGACCAAAGACAAAGAACCTATTGTTAAAAGCTTCCATTTTGTTTGCCTTATGATCATAATAGTTGGAACCAGAATCCAGTTCTCCGACGGAAATG
—#*¥MetThrLysAspLysGluProl leValLysSerPheHisPheVal CysLeuMetllellelleValGlyThrArglleGlnPheSerAspGlyAsnG

6601 AATTTGCAGTAGACAAGTCAAAAAGAGGTCTTATTCATGTTCCAAAAGACCTACCGCTGAAAACCAAAGTCTTAGATATGTCTCAGAACTACATCGCTGA
33k [uPheAl aValAspLysSerLysArgGlyLeul | eHisValProLysAspLeuProLeuLysThrLysValLeuAspMetSer GlnAsnTyrl | eAl aGl
6701 GCTTCAGGTCTCTGACATGAGCTTTCTATCAGAGTTGACAGTTTTGAGACTTTCCCATAACAGAATCCAGCTACTTGATTTAAGTGTTTTCAAGTTCAAC
66F uLeuGlnVal SerAspMetSerPheLeuSer Gl uLeuThr Val LeuArgLeuSer Hi sAsnArgl | eGl nLeuLeuAspLeuSer Val PheLysPheAsn

EcoRV (6847) Bglll (6881)

6801 CAGGATTTAGAATATTTGGATTTATCTCATAATCAGTTGCAAAAGATATCCTGCCATCCTATTGTGAGTTTCAGGCATTTAGATCTCTCATTCAATGATT
100F Gl nAspLeuGluTyrLeuAspLeuSer Hi sAsnGl nLeuGlnLys| | eSer CysHisProl leVal Ser PheArgHi sLeuAspLeuSer PheAsnAspP
6901 TCAAGGCCCTGCCCATCTGTAAGGAATTTGGCAACTTATCACAACTGAATTTCTTGGGATTGAGTGCTATGAAGCTGCAAAAATTAGATTTGCTGCCAAT
133k heLysAl aLeuProl | eCysLysGl uPheGlyAsnLeuSer Gl nLeuAsnPheLeuGl yLeuSer Al aMetLysLeuGl nLysLeuAspLeuLeuProl |
7001 TGCTCACTTGCATCTAAGTTATATCCTTCTGGATTTAAGAAATTATTATATAAAAGAAAATGAGACAGAAAGTCTACAAATTCTGAATGCAAAAACCCTT
166k eAl aHisLeuHisLeuSer Tyrl | eLeuLeuAspLeuArgAsnTyrTyrl | eLysGluAsnGluThr GluSerLeuGlnl | eLeuAsnAlaLysThrLeu



7101 CACCTTGTTTTTCACCCAACTAGTTTATTCGCTATCCAAGTGAACATATCAGTTAATACTTTAGGGTGCTTACAACTGACTAATATTAAATTGAATGATG
200k HisLeuVal PheHisProThr Ser LeuPheAlal leGlnValAsnl | eSerValAsnThrLeuGl yCysLeuGlnLeuThrAsnl | eLysLeuAsnAspA
7201 ACAACTGTCAAGTTTTCATTAAATTTTTATCAGAACTCACCAGAGGTT CAACCTTACTGAATTTTACCCTCAACCACATAGAAACGACTTGGAAATGCCT
233k spAsnCysGlnVal Phel | eLysPheLeuSer GluLeuThrArgGlySer Thr LeuLeuAsnPheThr LeuAsnHis| | eGluThr Thr TrpLysCysLe
7301 GGTCAGAGTCTTTCAATTTCTTTGGCCCAAACCTGTGGAATATCTCAATATTTACAATTTAACAATAATTGAAAGCATTCGTGAAGAAGATTTTACTTAT
266F uValArgVal PheGlnPheLeuTrpProLysProVal GluTyrLeuAsnl leTyrAsnLeuThr | lelleGluSer||eArgGluGluAspPheThr Tyr
BsrGI (7473)
7401 TCTAAAACGACATTGAAAGCATTGACAATAGAACATATCACGAACCAAGTTTTTCTGTTTTCACAGACAGCTTTGTACACCGTGTTTTCTGAGATGAACA
300k Ser LysThr Thr LeuLysAlaLeuThr | | eGluHis| | eThrAsnGlnVal PheLeuPheSer Gl nThrAlaLeuTyrThr Val PheSer Gl uMe tAsnl
Psp14061 (7591)
7501 TTATGATGTTAACCATTTCAGATACACCTTTTATACACATGCTGTGTCCTCATGCACCAAGCACATTCAAGTTTTTGAACTTTACCCAGAACGTTTTCAC
333F |eMetMetLeuThr | leSerAspThrProPhel | eHi sMetLeuCysProHisAlaProSer Thr PheLysPheLeuAsnPheThr Gl nAsnVal PheTh
7601 AGATAGTATTTTTGAAAAATGTTCCACGTTAGTTAAATTGGAGACACTTATCTTACAAAAGAATGGATTAAAAGACCTTTTCAAAGTAGGTCTCATGACG
366k rAspSer | | ePheGluLysCysSer ThrLeuValLysLeuGluThrLeul I eLeuGl nLy sAsnGlyLeulLysAspLeuPheLysVal Gl yLeuMetThr
EcoRI (7739)
7701 AAGGATATGCCTTCTTTGGAAATACTGGATGTTAGCTGGAATTCTTTGGAATCTGGTAGACATAAAGAAAACTGCACTTGGGTTGAGAGTATAGTGGTGT
400K LysAspMetProSerLeuGlul | eLeuAspVal Ser TrpAsnSer LeuGl uSer Gl yArgHi sLysGl uAsnCysThr TrpVal GluSer | leVal ValL
7801 TAAATTTGTCTTCAAATATGCTTACTGACTCTGTTTTCAGATGTTTACCTCCCAGGATCAAGGTACTTGATCTTCACAGCAATAAAATAAAGAGCGTTCC
433k euAsnLeuSer SerAsnMetLeuThrAspSer Val PheArgCysLeuProProArgl leLysVal LeuAspLeuHisSerAsnLysl |l eLysSerValPr
7901 TAAACAAGTCGTAAAACTGGAAGCTTTGCAAGAACTCAATGTTGCTTTCAATTCTTTAACTGACCTTCCTGGATGTGGCAGCTTTAGCAGCCTTTCTGTA
466F oLysGlnVal ValLysLeuGl uAl aLeuGl nGluLeuAsnValAl aPheAsnSer LeuThrAspLeuProGlyCysGlySerPheSer Ser LeuSer Val
8001 TTGATCATTGATCACAATTCAGTTTCCCACCCATCGGCTGATTTCTTCCAGAGCTGCCAGAAGATGAGGTCAATAAAAGCAGGGGACAATCCATTCCAAT
500F Leul l el | eAspHisAsnSer Val SerHi sProSer Al aAspPhePheGl nSer CysGlnLysMetArgSer | | eLysAl aGl yAspAsnP roPheGInC
8101 GTACCTGTGAGCTAAGAGAATTTGTCAAAAATATAGACCAAGTATCAAGTGAAGTGTTAGAGGGCTGGCCTGATTCTTATAAGTGTGACTACCCAGAAAG
533k ysThrCysGluLeuArgGl uPheVal LysAsnl | eAspGlnVal Ser Ser GluVal LeuGl uGlyTrpProAspSer TyrLysCysAspTyrProGluSe
8201 TTATAGAGGAAGCCCACTAAAGGACTTTCACATGTCTGAATTATCCTGCAACATAACTCTGCTGATCGTCACCATCGGTGCCACCATGCTGGTGTTGGCT
566k r TyrArgGlySerProlLeulLysAspPheHisMetSer GluLeuSer CysAsnl | eThrLeuLeul leVal ThrlleGlyAlaThrMetLeuValLeuAl a
8301 GTGACTGTGACCTCCCTCTGCATCTACTTGGATCTGCCCTGGTATCTCAGGATGGTGTGCCAGTGGACCCAGACTCGGCGCAGGGCCAGGAACATACCCT
600F Val Thr Val Thr Ser LeuCys| | eTyrLeuAspLeuProTrpTyrLeuArgMetVal CysGInTrpThr Gl nThrArgArgArgAl aArgAsnl | eProlL
8401 TAGAAGAACTCCAAAGAAACCTCCAGTTTCATGCTTTTATTTCATATAGTGAACATGATTCTGCCTGGGTGAAAAGTGAATTGGTACCTTACCTAGAAAA
633k euGl uGluLeuGl nArgAsnLeuGl nPheHisAl aPhel | eSer TyrSer Gl uHi sAspSerAlaTrpValLysSer GluLeuValProTyrLeuGluLy
8501 AGAAGATATACAGATTTGTCTTCATGAGAGAAACTTTGTCCCTGGCAAGAGCATTGTGGAAAATATCATCAACTGCATTGAGAAGAGTTACAAGTCCATC
666F sGluAspl I eGlnlleCysLeuHisGluArgAsnPheVal ProGlyLysSer | leValGluAsnllelleAsnCyslleGluLysSerTyrLysSerlle
8601 TTTGTTTTGTCTCCCAACTTTGTCCAGAGTGAGTGGTGCCATTACGAACTCTATTTTGCCCATCACAATCTCTTTCATGAAGGATCTAATAACTTAATCC
700F PheVal LeuSer ProAsnPheVal Gl nSer Gl uTrpCysHisTyrGluLeuTyrPheAl aHi sHi sAsnLeuPheHisGluGlySerAsnAsnlLeul | el
8701 TCATCTTACTGGAACCCATTCCACAGAACAGCATTCCCAACAAGTACCACAAGCTGAAGGCTCTCATGACGCAGCGGACTTATTTGCAGTGGCCCAAGGA
733Fkeul leLeulLeuGluProl leProGlnAsnSer |l eProAsnLysTyrHisLysLeuLysAlalLeuMetThr Gl nArgThr TyrLeuGlnTrpProLysGl
8801 GAAAAGCAAACGTGGGCTCTTTTGGGCTAACATTAGAGCCGCTTTTAATATGAAATTAACACTAGTCACTGAAAACAATGATGTGAAATCTTAAAAAAAT
766k uLysSerLysArgGlyLeuPheTrpAl aAsnl | eArgAl aAl aPheAsnMetLysLeuThrLeuVal Thr Gl uAsnAsnAspVal LysSer eee
8901 TTAGGAAATTCAACTTAAGAAACCATTATTTACTTGGATGATGGTGAATAGTACAGTCGTAAGTNACTGTCTGGAGGTGCCTCCGCTAGGAGCAGGTTTC

Xbal (9050)
9001 CCCAATGACACAAAACGTGCAACTTGAAACTCCGCCTGGTCTTTCCAGGTCTAGAGGGGTAACACTTTGTACTGCGTTTGGCTCCACGCTCGATCCACTG

9101 GCGAGTGTTAGTAACAGCACTGTTGCTTCGTAGCGGAGCATGACGGCCGTGGGAACTCCTCCTTGGTAACAAGGACCCACGGGGCCAAAAGCCACGCCCA

9201 CACGGGCCCGTCATGTGTGCAACCCCAGCACGGCGACTTTACTGCGAAACCCACTTTAAAGTGACATTGAAACTGGTACCCACACACTGGTGACAGGCTA

9301 AGGATGCCCTTCAGGTACCCCGAGGTAACACGCGACACTCGGGATCTGAGAAGGGGACTGGGGCTTCTATAAAAGCGCTCGGTTTAAAAAGCTTCTATGC

9401 CTGAATAGGTGACCGGAGGTCGGCACCTTTCCTTTGCAATTACTGACCCTATGAATACACTGACTGTTTGACAATTAATCATCGGCATAGTATATCGGCA

9501 TAGTATAATACGACTCACTATAGGAGGGCCACCATGAAGACCTTCAACATCTCTCAGCAGGATCTGGAGCTGGTGGAGGTCGCCACTGAGAAGATCACCA
_— 1¥MetLysThrPheAsnl | eSer GI nGl nAspLeuGluLeuVal GluValAlaThrGluLyslleThrM

9601 TGCTCTATGAGGACAACAAGCACCATGTCGGGGCGGCCATCAGGACCAAGACTGGGGAGATCATCTCTGCTGTCCACATTGAGGCCTACATTGGCAGGGT
23k etlLeuTyrGluAspAsnLysHisHisVal GlyAlaAlal leArgThrLysThrGlyGlullelleSerAlaValHisl|leGluAlaTyrlleGlyArgVa
9701 CACTGTCTGTGCTGAAGCCATTGCCATTGGGTCTGCTGTGAGCAACGGGCAGAAGGACTTTGACACCATTGTGGCTGTCAGGCACCCCTACTCTGATGAG
56k | ThrVal CysAl aGluAlal leAlal | eGlySerAlaVal SerAsnGlyGl nLysAspPheAspThr | leValAlaValArgHisProTyrSerAspGlu
9801 GTGGACAGATCCATCAGGGTGGTCAGCCCCTGTGGCATGTGCAGAGAGCTCATCTCTGACTATGCTCCTGACTGCTTTGTGCTCATTGAGATGAATGGCA
90QF ValAspArgSer | leArgVal Val SerProCysGlyMetCysArgGlulLeul | eSerAspTyrAl aProAspCysPheValLeul | eGl uMe tAsnGl yL
9901 AGCTGGTCAAAACCACCATTGAGGAACTCATCCCCCTCAAGTACACCAGGAACTAAACCTGAATTAATTCGCTAGGATTATCCCTAATACCTGCCACCCC
123k ysLeuValLysThrThr |1 eGluGluLeul | eProLeuLysTyrThrArgAsneee
10001 ACTCTTAATCAGTGGTGGAAGAACGGTCTCAGAACTGTTTGTTTCAATTGGCCATTTAAGTTTAGTAGTAAAAGACTGGTTAATGATAACAATGCATCGT

10101 AAAACCTTCAGAAGGAAAGGAGAATGTTTTGTGGACCACTTTGGTTTTCTTTTTTGCGTGTGGCAGTTTTAAGTTATTAGTTTTTAAAATCAGTACTTTT

10201 TAATGGAAACAACTTGACCAAAAATTTGTCACAGAATTTTGAGACCCATTAAAAAAGTTAAATGAGAAACCTGTGTGTTCCTTTGGTCAACACCGAGACA

10301 TTTAGGTGAAAGACATCTAATTCTGGTTTTACGAATCTGGAAACTTCTTGAAAATGTAATTCTTGAGTTAACACTTCTGGGTGGAGAATAGGGTTGTTTT

10401 CCCCCCACATAATTGGAAGGGGAAGGAATATCATTTAAAGCTATGGGAGGGTTTCTTTGATTACAACACTGGAGAGAAATGCAGCATGTTGCTGATTGCC

10501 TGTCACTAAAACAGGCCAAAAACTGAGTCCTTGGGTTGCATAGAAAGCTG
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