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PRODUCT INFORMATION
Content:
- 1 disk of lyophilized E. coli bacteria, strain
   transformed by
- Strain genotype is:

- 4 pouches of E. coli Fast-Media® Blas.
Storage and stability:
Products are shipped at room temperature. Transformed bacteria should be
stored at -20°C and are stable up to 1 year. Store E. coli Fast-Media® Blas
at room temperature. Fast-Media® pouches are stable 18 months when
stored properly.
Quality control:
Plasmid construct has been confirmed by restriction analysis and ORF
sequencing. Bacteria have been lyophilized, and their viability upon
resuspension has been verified.

GENERAL PRODUCT USE
pUNO are ready-made expression vectors containing a Toll-Like Receptor
(TLR) gene,  a TLR-associated gene (co-receptor, adaptor, involved in
TLR signaling, etc...), or gene otherwise implicated in the innate immune
response.
TLRs play a critical role in early innate immunity to invading pathogens by
sensing microorganisms. These evolutionary conserved receptors recognize
highly conserved structural motifs only expressed by microbial pathogens,
called pathogen-associated microbial patterns (PAMPs) that include various
bacterial cell wall components, as well as flagellin, bacterial DNA and viral
double-stranded RNA. Stimulation of TLRs by PAMPs initiates a signaling
cascade involving several proteins, and 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.

pUNO may be used for:
Obtaining a TLR-related gene to subclone into another vector. Two
restriction sites flank the gene, allowing convenient excision.  These
restriction sites are compatible with many restriction sites contained in
multiple cloning sites, thus facilitating subcloning.
Stable gene expression in mammalian cells. pUNO plasmids can be used
directly in transfection experiments both in vitro and in vivo. pUNO
plasmids contain the blasticidin resistance gene (bsr) driven by the SV40
promoter in tandem with the bacterial EM7 promoter. This allows the
amplification of the plasmid in E. coli AND the selection of stable clones in
mammalian cells. pUNO allows a high level of expression and secretion of
the gene product.

AgeI, XmaI, BspEI, NgoMIV and SgrAI are compatible. NcoI, BspHI and
BspLU11I are compatible. NheI, XbaI, SpeI, and AvrII are compatible.

PLASMID FEATURES
• EF-1α / HTLV hybrid promoter is a composite promoter comprised of
the Elongation Factor-1α (EF-1α) promoter1 and 5’ untranslated region of
the Human T-Cell Leukemia Virus (HTLV). EF-1α  utilizes a type 2
promoter that encodes for a "house keeping" gene. It is stronger than CMV
and is expressed at high levels in all cell cycles and lower levels during G0
phase. The promoter is also non-tissue specific; it is highly expressed in all
cell types. The R segment and part of the U5 sequence (R-U5’) of the
HTLV Type 1 Long Terminal Repeat2 has been coupled to the EF-1α
promoter to enhance stability of DNA and RNA. This modification not only
increases steady state transcription, but also significantly increases
translation efficiency possibly through mRNA stabilization.

Intronless ORF from the ATG to the stop codon.
ORF Size (bp):
Cloning fragment size (bp):
• SV40 polyA: The Simian Virus 40 late polyadenylation signal enables
efficient cleavage and polyadenylation reactions resulting in high levels of
steady-state mRNA3.
• SpAn: A synthetic polyadenylation site and strong pause site, placed
downstream of the pMB1 Ori, to limit transcriptional interference between
both transcription units. The synthetic polyA site is based on the highly
efficient polyA signal from the rabbit ß-globin gene4.
• pMB1 Ori is a minimal E. coli origin of replication with the same activity
as the longer Ori.
• SV40 promoter: The Simian Virus 40 promoter allows the expression of
the blasticidin resistance gene in mammalian cells.
• Bsr (blasticidin resistance gene): The bsr gene from Bacillus cereus
encodes a deaminase that confers resistance to the antibiotic Blasticidin S.
The bsr gene is driven by the SV40 promoter in tandem with the bacterial
EM7 promoter. Therefore each pBLAST plasmid can be used to select
stable mammalian cells transfectants and E. coli transformants.
• bGh polyA: The bovine growth hormone (bGh) polyadenylation (pAn)
signal and a transcriptional pause are placed 3' of the blasticidin gene. The
bGh pAn has been shown to be as efficient as SV40 and HSV1tk
polyadenylation signals in many different cell types5. The use of bGH pAn
minimizes interference and possible recombination events with the SV40
polyadenylation signal. The pause site prevents transcriptional interference
and read-through.
References
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4- Levitt et al. (1989). Genes Dev. 7: 1019-1025
5- Goodwin et al. (1992). J. Biol. Chem. 23: 16330-16334

METHODS
Growth of pUNO-transformed bacteria:
Use sterile conditions to do the following:
1- Resuspend the lyophilized E. coli by adding 1 ml of LB medium in the
tube containing the disk. Let sit for 5 minutes. Mix gently by inverting the
tube several times.
2- Streak bacteria taken from this suspension on an blasticidin LB agar plate
prepared with the E. coli Fast-Media® Blas agar provided (see below).
3- Place the plate in an incubator at 37˚C overnight.
4- Isolate a single colony and grow the bacteria in TB supplemented with
blasticidin using the Fast-Media® Blas liquid provided (see below).
5- Extract the pUNO plasmid DNA using the method of your choice.
Selection of bacteria with E. coli Fast-Media Blas:
E. coli Fast-Media® Blas is a new, fast and convenient way to prepare
liquid and solid media for bacterial culture by using only a microwave.
1- Pour the contents of a pouch into a clean borosilicate glass bottle or flask.
2- Add 200 ml of distilled water to the flask
3- Heat in a microwave on MEDIUM power setting (about 400Watts), until
bubbles start appearing (approximately 3 minutes).  Do not heat a closed
container.  Do not autoclave Fast-Media®.
4- Swirl gently to mix the preparation.  Be careful, the bottle and media
are hot, use heatproof pads or gloves and care when handling.
5- Reheat the media for 30 seconds and gently swirl again. Repeat as
necessary to completely dissolve the powder into solution. But be careful to
avoid overboiling and volume loss.
6- Let agar medium cool to 45˚C before pouring plates. Let liquid media
cool to 37˚C before seeding bacteria.
Note: Do not reheat solidified Fast-Media® as the antibiotic will be
permanently destroyed by the procedure.
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mTR IAD3AAn expression vector containing the mouse TRIAD3A open reading frame

Catalog # puno-mtriad3a

Version # 05F16-JC07

mTRIAD3A gene may be cut out by using NcoI and NheI enzymes.

• mTRIAD3 gene, isoform A:
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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACGGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGCAGAGGGAAACAACAAAGAGGAGGTCATTCACTT

GAACAACTTTCCCTGCCACCGGGGAAAGGAATGGATGGCTGTCAGAGAGGGGCCCATCACCATATCTGACTCCTCTGATGAGGAAGGGATTCCAATGCTG

GTTACCCCAGCTACAGAGCAACAGGAAGACGACCTGGATGATGATGTCATCCTGACAGAAGATGATTCTGAGGATGAATATGGTGGATTTCTGGATCTTG

AGAGTGGCAAAAAAGAGGGAGAAGCCAAACCTGGACCAAGCAGTAAGCAGACAGCAGACGATATTGTCAACCCCAGATTGGAGCAGAAAGTCATTATATT

GGGAGAAAATGGTCTTCTTTTCCCAGAAAGTGAGCCTTTGGAAGTTCAGAACCAATCATCCGAAGACTCAGAGACAGAGCTCTTATCAAATCCTGGAGAG

CCAGCTGCCTCAGTAGATGACCAGCTAATTGGAGAAGAGTACTGGCTTGACCATCCATACTTCCAGGCTCCGAATCCACAGCCTCAGGAAAGAACAAACC

AGGTTGTGCCCCAAGAGCGACATTCTGAATCAGAAATGGGCCCAATGTTTTTCCGCCATGATTTCCCAGAGCCAGCTTTTCCAAGGCCAGAACCCCAGCA

GGAGGGGATTCCAGGCCCTGCTTCTCCACAGCCAGCCCATCCTCTAGGAGAGCTTGAAGACCAGCAGTTAGCAATTGATGAAGACCCTGGGCCAGCCTTC

CCCCTGTCAGGACCTCAGGAGGCCAACTTGGCAAACATGTGGGAACAAGAAGCTGCTGAGGTAGATCAAGACCTCATTCCACTGTTAGTGAAAGAAACGG

AAGCAAGATTTCCAGATGTAGCAAGTGGATATGTTGAAGAAATAATTCATTTGAAAAATTACTATGATTTGAATGTACTTTGTAATTTTCTTCTGGAAAA

CCCAGATTATCCAAAGAGAGAAGACCGGCTTATTATCCACCCCAGCAGCAGCCTGCTTGCCAGCCAGGATGACGCGAAGTTGCCTAAAATAGACTTTTTT

GACTATTCCAAATTGACTCCACTTGACCAGCGCTGCTTCATCCAAGCTGCTGACCTCCTGATGGCTGATTTCAAGATGCTTAGCAGCCAGGACATCAAGT

GGGCCCTTCATGAGCTCAAAGGACACTATGCAATCACCCGAAAGGCCTTTTCCGATGCCATTAAGAAATGGCAGGAGTTGTCACCTGAAACCAGTGGAAA

ACGGAAAAAGAGGAAAGAAATGAATCAGTATTCTTTCATAGATTTCAAGTTTGAACAAGGAAACATAAAAATAGAAAAGAGGATGTTCTTTCTGGAAAAC

AAGCGTCGACACTGTAGGTACTATGACCATCAGGCCCTCCTTCCAGCTGTGAAACAGGAGCAGGAATTCTATGAGCAGAAAATTAAAGAGATGGCAGAGC

ATGAAGACTTCTTGCTCGCCCTGCAGATGAATGAAGAACAGTATCAAAAGGATGGCCAGCTGATTGAATGCCGCTGTTGCTATGGGGAGTTTCCATTTGA

GGAGCTGACACAATGCGCCGATGCTCACTTGTTCTGCAAAGAATGTCTCATCAGATATGCCCAGGAGGCAGTGTTTGGATCTGGAAAGTCAGAACTCAGC

TGCATGGAAGGCAGCTGCACGTGCTCCTTCCCAACCAGTGAGCTGGAGAAGGTGCTCCCCCAGACCATTCTGTACAAATACTATGAACGGAAAGCTGAGG

AAGAAGTCGCTGCAGCCTATGCTGATGAGCTTGTCCGGTGCCCCTCCTGCAGCTTCCCTGCTCTGTTGGACAGCGATGTGAAGAGGTTCAGCTGCCCCAA

CCCACGCTGCCGAAAGGAGACCTGTAGGAAGTGTCAGGGACTCTGGAAAGAACACAACGGCCTCACCTGTGAAGAGCTGGCAGAAAAGGATGACATCAAG

TACCGGACATCCATTGAAGAAAAAATGACTGCTGCTCGGATTAGAAAATGTCACAAGTGTGGAACTGGCCTCATCAAGTCTGAAGGCTGCAACCGCATGT

CTTGCCGCTGTGGTGCCCAGATGTGCTACCTCTGTCGAGTTTCTATCAATGGCTATGACCATTTCTGCCAGCATCCTCGCTCTCCAGGAGCCCCTTGCCA

AGAATGTTCCAGGTGCTCCCTGTGGACCGACCCCACTGAAGATGATGAAAAGCTGATTGAGGAAATCCAAAAGGAGGCCGAGGAGGAACAGAAGAGAAAG

AATGGAGAGAACACCTTCAAACGCATCGGGCCCCCACTGGAGAAGCCAGCTGAGAAGGTGCAGCGTGTGGAAGCCCTGCCGCGGCCTGTCCCACAGAACC

Me tAl aGl uGl yAsnAsnLysGl uGl uVa l I l eHi s Le

uAsnAsnPheP roCysHi sArgGl yLysGl uT rpMe tAl aVa l A rgGl uGl y P ro I l eThr I l eSerAspSer SerAspGl uGl uGl y I l eP roMe tLeu

Va l Thr P roAl aThr Gl uGl nGl nGl uAspAspLeuAspAspAspVa l I l eLeuThr Gl uAspAspSer Gl uAspGl uTy rGl yGl yPheLeuAspLeuG

l uSer Gl yLysLysGl uGl yGl uAl aLysP roGl y P roSer Ser LysGl nThr Al aAspAsp I l eVa l AsnP roArgLeuGl uGl nLysVa l I l e I l eLe

uGl yGl uAsnGl yLeuLeuPheP roGl uSer Gl uP roLeuGl uVa l Gl nAsnGl nSer Ser Gl uAspSer Gl uThr Gl uLeuLeuSerAsnP roGl yGl u

P roAl aAl aSer Va l AspAspGl nLeu I l eGl yGl uGl uTy rT rpLeuAspHi sP roTy rPheGl nAl aP roAsnP roGl nP roGl nGl uArgThrAsnG

l nVa l Va l P roGl nGl uArgHi sSer Gl uSer Gl uMe tGl y P roMe tPhePheArgHi sAspPheP roGl uP roAl aPheP roArgP roGl uP roGl nGl

nGl uGl y I l eP roGl y P roAl aSer P roGl nP roAl aHi s P roLeuGl yGl uLeuGl uAspGl nGl nLeuAl a I l eAspGl uAspP roGl y P roAl aPhe

P roLeuSer Gl y P roGl nGl uAl aAsnLeuAl aAsnMe tT rpGl uGl nGl uAl aAl aGl uVa l AspGl nAspLeu I l eP roLeuLeuVa l LysGl uThr G

l uAl aArgPheP roAspVa l A l aSer Gl yTyrVa l Gl uGl u I l e I l eHi s LeuLysAsnTyrTyrAspLeuAsnVa l LeuCysAsnPheLeuLeuGl uAs

nP roAspTyrP roLysArgGl uAspArgLeu I l e I l eHi s P roSer Ser Ser LeuLeuAl aSer Gl nAspAspAl aLysLeuP roLys I l eAspPhePhe

AspTyrSer LysLeuThr P roLeuAspGl nArgCysPhe I l eGl nAl aAl aAspLeuLeuMe tAl aAspPheLysMe tLeuSer Ser Gl nAsp I l eLysT

r pAl aLeuHi sGl uLeuLysGl yHi sTyrAl a I l eThr A rgLysAl aPheSerAspAl a I l eLysLysT rpGl nGl uLeuSer P roGl uThr Ser Gl yLy

sArgLysLysArgLysGl uMe tAsnGl nTy rSer Phe I l eAspPheLysPheGl uGl nGl yAsn I l eLys I l eGl uLysArgMe tPhePheLeuGl uAsn

LysArgArgHi sCysArgTyrTyrAspHi sGl nAl aLeuLeuP roAl aVa l LysGl nGl uGl nGl uPheTyrGl uGl nLys I l eLysGl uMe tAl aGl uH

i sGl uAspPheLeuLeuAl aLeuGl nMe tAsnGl uGl uGl nTy rGl nLysAspGl yGl nLeu I l eGl uCysArgCysCysTy rGl yGl uPheP roPheGl

uGl uLeuThr Gl nCysAl aAspAl aHi s LeuPheCysLysGl uCysLeu I l eArgTyrAl aGl nGl uAl aVa l PheGl ySer Gl yLysSer Gl uLeuSer

CysMe tGl uGl ySer CysThr CysSer PheP roThr Ser Gl uLeuGl uLysVa l LeuP roGl nThr I l eLeuTyrLysTy rTy rGl uArgLysAl aGl uG

l uGl uVa l A l aAl aAl aTyrAl aAspGl uLeuVa l A rgCysP roSer CysSer PheP roAl aLeuLeuAspSerAspVa l LysArgPheSer CysP roAs

nP roArgCysArgLysGl uThr CysArgLysCysGl nGl yLeuT rpLysGl uHi sAsnGl yLeuThr CysGl uGl uLeuAl aGl uLysAspAsp I l eLys

TyrArgThr Ser I l eGl uGl uLysMe tThr Al aAl aArg I l eArgLysCysHi s LysCysGl yThr Gl yLeu I l eLysSer Gl uGl yCysAsnArgMe tS

er CysArgCysGl yA l aGl nMe tCysTy rLeuCysArgVa l Ser I l eAsnGl yTyrAspHi sPheCysGl nHi s P roArgSer P roGl yA l aP roCysGl

nGl uCysSer A rgCysSer LeuT rpThrAspP roThr Gl uAspAspGl uLysLeu I l eGl uGl u I l eGl nLysGl uAl aGl uGl uGl uGl nLysArgLys

AsnGl yGl uAsnThr PheLysArg I l eGl y P roP roLeuGl uLysP roAl aGl uLysVa l Gl nArgVa l Gl uAl aLeuP roArgP roVa l P roGl nAsnL

P roGl nP roArgHi sArgPhe•••
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TGCATCCTCAGATGCCGCCCTATGCCTTTGTTCACCCACCCTTCCCCCTGCCACCTGTGCGGCCCGTGTTCAACAACTTCCCCATCAACATGGGTCCTGT

GCCCGCTCCCTATGTCCCCCCTCTGCCCAACGTGCGTGTCAACTATGACTTTGGCCACATGCACGTGCCCCTGGAGCACAACCTGCCCATGCACTTTGGC

CCCCAACCACGGCATCGCTTCTGACACCCAAAGCCCTGTGCTAGCTCGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTG

AAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATTATAAGCTGCAATAAAC

AAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACAAATGTGGTAGATC

ATTTAAATGTTAATTAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCC

CTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCG

CTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGT

TCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACC

CGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCC

TAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAA

ACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTG

ACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGGCTAGTTAATTAAGCTGTACACTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTC

CCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATG

CAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATG

GCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTG

CAAAAAGCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGATcagCACGTGTTGACAATTAATCATCGGCATAGTATATCGGCATAGTATAATACGACA

AGGTGAGGAACTAAATCATGAAGACCTTCAACATCTCTCAGCAGGATCTGGAGCTGGTGGAGGTCGCCACTGAGAAGATCACCATGCTCTATGAGGACAA

CAAGCACCATGTCGGGGCGGCCATCAGGACCAAGACTGGGGAGATCATCTCTGCTGTCCACATTGAGGCCTACATTGGCAGGGTCACTGTCTGTGCTGAA

GCCATTGCCATTGGGTCTGCTGTGAGCAACGGGCAGAAGGACTTTGACACCATTGTGGCTGTCAGGCACCCCTACTCTGATGAGGTGGACAGATCCATCA

GGGTGGTCAGCCCCTGTGGCATGTGCAGAGAGCTCATCTCTGACTATGCTCCTGACTGCTTTGTGCTCATTGAGATGAATGGCAAGCTGGTCAAAACCAC

CATTGAGGAACTCATCCCCCTCAAGTACACCAGGAACTAAACCTGAATTCGCTAGAGGGCCCTATTCTATAGTGTCACCTAAATGCTAGAGCTCGCTGAT

CAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTA
ATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAAT

AGCAGGCATGCGCAGGGCCCAATTGCTCGAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAATCGTAACTAAC
ATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCTATCGAA

Me tAl aGl uGl yAsnAsnLysGl uGl uVa l I l eHi s Le

uAsnAsnPheP roCysHi sArgGl yLysGl uT rpMe tAl aVa l A rgGl uGl y P ro I l eThr I l eSerAspSer SerAspGl uGl uGl y I l eP roMe tLeu

Va l Thr P roAl aThr Gl uGl nGl nGl uAspAspLeuAspAspAspVa l I l eLeuThr Gl uAspAspSer Gl uAspGl uTy rGl yGl yPheLeuAspLeuG

l uSer Gl yLysLysGl uGl yGl uAl aLysP roGl y P roSer Ser LysGl nThr Al aAspAsp I l eVa l AsnP roArgLeuGl uGl nLysVa l I l e I l eLe

uGl yGl uAsnGl yLeuLeuPheP roGl uSer Gl uP roLeuGl uVa l Gl nAsnGl nSer Ser Gl uAspSer Gl uThr Gl uLeuLeuSerAsnP roGl yGl u

P roAl aAl aSer Va l AspAspGl nLeu I l eGl yGl uGl uTy rT rpLeuAspHi sP roTy rPheGl nAl aP roAsnP roGl nP roGl nGl uArgThrAsnG

l nVa l Va l P roGl nGl uArgHi sSer Gl uSer Gl uMe tGl y P roMe tPhePheArgHi sAspPheP roGl uP roAl aPheP roArgP roGl uP roGl nGl

nGl uGl y I l eP roGl y P roAl aSer P roGl nP roAl aHi s P roLeuGl yGl uLeuGl uAspGl nGl nLeuAl a I l eAspGl uAspP roGl y P roAl aPhe

P roLeuSer Gl y P roGl nGl uAl aAsnLeuAl aAsnMe tT rpGl uGl nGl uAl aAl aGl uVa l AspGl nAspLeu I l eP roLeuLeuVa l LysGl uThr G

l uAl aArgPheP roAspVa l A l aSer Gl yTyrVa l Gl uGl u I l e I l eHi s LeuLysAsnTyrTyrAspLeuAsnVa l LeuCysAsnPheLeuLeuGl uAs

nP roAspTyrP roLysArgGl uAspArgLeu I l e I l eHi s P roSer Ser Ser LeuLeuAl aSer Gl nAspAspAl aLysLeuP roLys I l eAspPhePhe

AspTyrSer LysLeuThr P roLeuAspGl nArgCysPhe I l eGl nAl aAl aAspLeuLeuMe tAl aAspPheLysMe tLeuSer Ser Gl nAsp I l eLysT

r pAl aLeuHi sGl uLeuLysGl yHi sTyrAl a I l eThr A rgLysAl aPheSerAspAl a I l eLysLysT rpGl nGl uLeuSer P roGl uThr Ser Gl yLy

sArgLysLysArgLysGl uMe tAsnGl nTy rSer Phe I l eAspPheLysPheGl uGl nGl yAsn I l eLys I l eGl uLysArgMe tPhePheLeuGl uAsn

LysArgArgHi sCysArgTyrTyrAspHi sGl nAl aLeuLeuP roAl aVa l LysGl nGl uGl nGl uPheTyrGl uGl nLys I l eLysGl uMe tAl aGl uH

i sGl uAspPheLeuLeuAl aLeuGl nMe tAsnGl uGl uGl nTy rGl nLysAspGl yGl nLeu I l eGl uCysArgCysCysTy rGl yGl uPheP roPheGl

uGl uLeuThr Gl nCysAl aAspAl aHi s LeuPheCysLysGl uCysLeu I l eArgTyrAl aGl nGl uAl aVa l PheGl ySer Gl yLysSer Gl uLeuSer

CysMe tGl uGl ySer CysThr CysSer PheP roThr Ser Gl uLeuGl uLysVa l LeuP roGl nThr I l eLeuTyrLysTy rTy rGl uArgLysAl aGl uG

l uGl uVa l A l aAl aAl aTyrAl aAspGl uLeuVa l A rgCysP roSer CysSer PheP roAl aLeuLeuAspSerAspVa l LysArgPheSer CysP roAs

nP roArgCysArgLysGl uThr CysArgLysCysGl nGl yLeuT rpLysGl uHi sAsnGl yLeuThr CysGl uGl uLeuAl aGl uLysAspAsp I l eLys

TyrArgThr Ser I l eGl uGl uLysMe tThr Al aAl aArg I l eArgLysCysHi s LysCysGl yThr Gl yLeu I l eLysSer Gl uGl yCysAsnArgMe tS

er CysArgCysGl yA l aGl nMe tCysTy rLeuCysArgVa l Ser I l eAsnGl yTyrAspHi sPheCysGl nHi s P roArgSer P roGl yA l aP roCysGl

euHi s P roGl nMe tP roP roTyrAl aPheVa l Hi s P roP roPheP roLeuP roP roVa l A rgP roVa l PheAsnAsnPheP ro I l eAsnMe tGl y P roVa

l P roAl aP roTy rVa l P roP roLeuP roAsnVa l A rgVa l AsnTyrAspPheGl yHi sMe tHi sVa l P roLeuGl uHi sAsnLeuP roMe tHi s PheGl y

P roGl nP roArgHi sArgPhe•••

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

nLysHi 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 u

A l 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 uVa l AspArgSer I l eA

r gVa l Va l Ser P roCysGl yMe tCysArgGl uLeu I l eSerAspTyrAl aP roAspCysPheVa l Leu I l eGl uMe tAsnGl yLysLeuVa l LysThr Th

r I l eGl uGl uLeu I l eP roLeuLysTy rThr A rgAsn•••

BsrBI (3008) MscI (3054)

NheI (3140)

HpaI (3305)

SwaI (3404)
PacI (3414)

BspLU11I (3420)

ApaLI (3734)

PacI (4154) BsrGI (4159)

NsiI (4239)
Ppu10I (4234)

NsiI (4311)
Ppu10I (4306)

NcoI (4396)

AvrII (4489)

SmaI (4512) AseI (4560)

BspHI (4616)

EcoRI (5045)

FspI (5311) XhoI (5326)
BsrBI (5328)

NotI (5332)
EagI (5332)
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4101

4201
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5001

5101
5201

5301
5401

1

13

47

80

113

147

180

213

247

280

313

347

380

413

447

480

513

547

580

613

647

680

780
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847

1

28
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