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PRodUct iNFoRMatioN
content:

• 1 disk of lyophilized E. coli transformed with pUNO-hTLR5-GFP.

E. coli strain is GT116: F- mcrA ∆(mrr-hsdRMS-mcrBC) f80lacZM15

∆lacX74 recA1 rpsL (StrA) endA1 ∆sbcC-sbcD.

• 4 pouches of E. coli Fast-Media® Blas (2 TB and 2 Agar).

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:

- hTLR5::GFP fusion gene has been fully sequenced, its fluorescence

confirmed and its function tested in HEK293 cells coexpressing an NF-κB

reporter plasmid (pNiFty-SEAP, cat. code: pnifty-seap).

- Plasmid construct has been confirmed by restriction analysis.

- Bacteria have been lyophilized, and their viability upon resuspension has

been verified.

GeNeRal PRodUct Use
pUNO-TLR-GFP plasmids express high-levels of transient or stable TLR-GFP

fusion proteins in a wide range of mammalian cells. These fusion proteins can

be used to study the localization of the TLRs. Transfected cells can be

analyzed for GFP expression by flow cytometry.

pUNO-TLR-GFP plasmids can be used directly for in vitro or in vivo

transfection experiments. They are selectable with blasticidin, an antibiotic

that allows the selection of stable mammalian clones in only a few days.

TLR::GFP fusion genes are under the control of a strong and ubiquitous

composite promoter, called EF1α/HTLV, comprised of the elongation factor 1

alpha (EF-1α) core promoter and the R-U5’ of the human T cell leukemia virus

(HTLV).

PlasMid FeatURes
• human tlR5::GFP fusion gene (3429 bp)

TLR5 is the Toll-like molecule that recognizes flagellin from both

Gram-positive and Gram-negative bacteria. TLR5 was identified by the

presence of the TIR domain and is expressed in spleen, peripheral blood

leukocytes and epithelial cells. Activation of the receptor stimulates the

production of pro-inflammatory cytokines, such as TNF-α, through signaling

via the adaptor protein MyD88 and the serine kinase IRAK1, 2. TLR5 can

generate a pro-inflammatory signal as a homodimer suggesting that it might be

the only TLR required for flagellin recognition2.

The hTLR5::GFP fusion gene was generated by fusing at the C terminus of the

human TLR5 gene to a GFP variant. A synthetic intron was added between

both moieties to increase the activity of GFP. This hybrid protein absorbs blue

light (major peak at 480 nm) and emits green light (major peak at 505 nm). 

The hTLR5::GFP fusion gene is under the control of the strong and

ubiquitous hEF1/HTLV promoter. This composite promoter comprises the

Elongation Factor-1α (EF-1α) core promoter3 and the R segment and part of

the U5 sequence (R-U5’) of the Human T-Cell Leukemia Virus (HTLV) Type

1 Long Terminal Repeat4. The SV40 late polyadenylation signal enables

efficient cleavage and polyadenylation reactions resulting in high levels of

steady-state mRNA. 

• Blasticidin resistance (bsr) gene: The bsr gene from Bacillus cereus

encodes a deaminase that confers resistance to the antibiotic Blasticidin S. The

bsr expression cassette is formed by the CMV enhancer/promoter in tandem

with the bacterial EM7 promoter, to allow blasticidin selection in both

mammalian cells and E. coli bacteria, and the human beta globin

polyadenylation signal (hβGlo pAn).
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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.

TECHNICAL SUPPORT

Toll free (US): 888-457-5873

Outside US: (+1) 858-457-5873

Europe: +33 562-71-69-39

E-mail: info@invivogen.com

Website: www.invivogen.com

3950 Sorrento Valley Blvd. Suite 100

San Diego, CA 92121 - USA
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GGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAATTGAACCGGTGCCTA

GAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGTAGTCGCC

GTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACC

GGGCCTTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTT

TCTGTTCTGCGCCGTTACAGATCCAAGCTGTGACCGGCGCCTACCTGAGATCACCGGTCACCATGGGAGACCACCTGGACCTTCTCCTAGGAGTGGTGCT

CATGGCCGGTCCTGTGTTTGGAATTCCTTCCTGCTCCTTTGATGGCCGAATAGCCTTTTATCGTTTCTGCAACCTCACCCAGGTCCCCCAGGTCCTCAAC

ACCACTGAGAGGCTCCTGCTGAGCTTCAACTATATCAGGACAGTCACTGCTTCATCCTTCCCCTTTCTGGAACAGCTGCAGCTGCTGGAGCTCGGGAGCC

AGTATACCCCCTTGACTATTGACAAGGAGGCCTTCAGAAACCTGCCCAACCTTAGAATCTTGGACCTGGGAAGTAGTAAGATATACTTCTTGCATCCAGA

TGCTTTTCAGGGACTGTTCCATCTGTTTGAACTTAGACTGTATTTCTGTGGTCTCTCTGATGCTGTATTGAAAGATGGTTATTTCAGAAATTTAAAGGCT

TTAACTCGCTTGGATCTATCCAAAAATCAGATTCGTAGCCTTTACCTTCATCCTTCATTTGGGAAGTTGAATTCCTTAAAGTCCATAGATTTTTCCTCCA

ACCAAATATTCCTTGTATGTGAACATGAGCTCGAGCCCCTACAAGGGAAAACGCTCTCCTTTTTTAGCCTCGCAGCTAATAGCTTGTATAGCAGAGTCTC

AGTGGACTGGGGAAAATGTATGAACCCATTCAGAAACATGGTGCTGGAGATACTAGATGTTTCTGGAAATGGCTGGACAGTGGACATCACAGGAAACTTT

AGCAATGCCATCAGCAAAAGCCAGGCCTTCTCTTTGATTCTTGCCCACCACATCATGGGTGCCGGGTTTGGCTTCCATAACATCAAAGATCCTGACCAGA

ACACATTTGCTGGCCTGGCCAGAAGTTCAGTGAGACACCTGGATCTTTCACATGGGTTTGTCTTCTCCCTGAACTCACGAGTCTTTGAGACACTCAAGGA

TTTGAAGGTTCTGAACCTTGCCTACAACAAGATAAATAAGATTGCAGATGAAGCATTTTACGGACTTGACAACCTCCAAGTTCTCAATTTGTCATATAAC

CTTCTGGGGGAACTTTACAGTTCGAATTTCTATGGACTACCTAAGGTAGCCTACATTGATTTGCAAAAGAATCACATTGCAATAATTCAAGACCAAACAT

TCAAATTCCTGGAAAAATTACAGACCTTGGATCTCCGAGACAATGCTCTTACAACCATTCATTTTATTCCAAGCATACCCGATATCTTCTTGAGTGGCAA

TAAACTAGTGACTTTGCCAAAGATCAACCTTACAGCGAACCTCATCCACTTATCAGAAAACAGGCTAGAAAATCTAGATATTCTCTACTTTCTCCTACGG

GTACCTCATCTCCAGATTCTCATTTTAAATCAAAATCGCTTCTCCTCCTGTAGTGGAGATCAAACCCCTTCAGAGAATCCCAGCTTAGAACAGCTTTTCC

TTGGAGAAAATATGTTGCAACTTGCCTGGGAAACTGAGCTCTGTTGGGATGTTTTTGAGGGACTTTCTCATCTTCAAGTTCTGTATTTGAATCATAACTA

TCTTAATTCCCTTCCACCAGGAGTATTTAGCCATCTGACTGCATTAAGGGGACTAAGCCTCAACTCCAACAGGCTGACAGTTCTTTCTCACAATGATTTA

CCTGCTAATTTAGAGATCCTGGACATATCCAGGAACCAGCTCCTAGCTCCTAATCCTGATGTATTTGTATCACTTAGTGTCTTGGATATAACTCATAACA

AGTTCATTTGTGAATGTGAACTTAGCACTTTTATCAATTGGCTTAATCACACCAATGTCACTATAGCTGGGCCTCCTGCAGACATATATTGTGTGTACCC

TGACTCGCTCTCTGGGGTTTCCCTCTTCTCTCTTTCCACGGAAGGTTGTGATGAAGAGGAAGTCTTAAAGTCCCTAAAGTTCTCCCTTTTCATTGTATGC

ACTGTCACTCTGACTCTGTTCCTCATGACCATCCTCACAGTCACAAAGTTCCGGGGCTTCTGTTTTATCTGTTATAAGACAGCCCAGAGACTGGTGTTCA

AGGACCATCCCCAGGGCACAGAACCTGATATGTACAAATATGATGCCTATTTGTGCTTCAGCAGCAAAGACTTCACATGGGTGCAGAATGCTTTGCTCAA

ACACCTGGACACTCAATACAGTGACCAAAACAGATTCAACCTGTGCTTTGAAGAAAGAGACTTTGTCCCAGGAGAAAACCGCATTGCCAATATCCAGGAT

GCCATCTGGAACAGTAGAAAGATCGTTTGTCTTGTGAGCAGACACTTCCTTAGAGATGGCTGGTGCCTTGAAGCCTTCAGTTATGCCCAGGGCAGGTGCT

TATCTGACCTTAACAGTGCTCTCATCATGGTGGTGGTTGGGTCCTTGTCCCAGTACCAGTTGATGAAACATCAATCCATCAGAGGCTTTGTACAGAAACA

GCAGTATTTGAGGTGGCCTGAGGATCTCCAGGATGTTGGCTGGTTTCTTCATAAACTCTCTCAACAGATACTAAAGAAAGAAAAAGAAAAGAAGAAAGAC

AATAACATTCCGTTGCAAACTGTAGCAACCATCTCCGCGTACAAGGgtaagtcactgactgtctatgcctgggaaagggtgggcaggagatggggcagtg

caggaaaagtggcactatgaacccACTAGTTTGACAATTAATCATAAGCATAGTATAATACAACTCACTATAGcaattgtactaaccttcttctctttcc

tctcctgacagGAGGAGCCATCATGGCCGCTATGGAGATCGAGTGCCGCATCACCGGCACCCTGAACGGCGTGGAGTTCGAGCTGGTGGGCGGCGGAGAG

GGCACCCCCGAGCAGGGCCGCATGACCAACAAGATGAAGAGCACCAAAGGCGCCCTGACCTTCAGCCCCTACCTGCTGAGCCACGTGATGGGCTACGGCT

TCTACCACTTCGGCACCTACCCCAGCGGCTACGAGAACCCCTTCCTGCACGCCATCAACAACGGCGGCTACACCAACACCCGCATCGAGAAGTACGAGGA

Me tGl yAspHi sLeuAspLeuLeuLeuGl yVa l Va l Le

uMe tAl aGl y P roVa l PheGl y I l eP roSer CysSer PheAspGl yA rg I l eAl aPheTyrArgPheCysAsnLeuThr Gl nVa l P roGl nVa l LeuAsn

Thr Thr Gl uArgLeuLeuLeuSer PheAsnTyr I l eArgThr Va l Thr Al aSer Ser PheP roPheLeuGl uGl nLeuGl nLeuLeuGl uLeuGl ySer G

l nTy rThr P roLeuThr I l eAspLysGl uAl aPheArgAsnLeuP roAsnLeuArg I l eLeuAspLeuGl ySer Ser Lys I l eTy rPheLeuHi sP roAs

pAl aPheGl nGl yLeuPheHi sLeuPheGl uLeuArgLeuTyrPheCysGl yLeuSerAspAl aVa l LeuLysAspGl yTyrPheArgAsnLeuLysAl a

LeuThr A rgLeuAspLeuSer LysAsnGl n I l eArgSer LeuTyrLeuHi sP roSer PheGl yLysLeuAsnSer LeuLysSer I l eAspPheSer Ser A

snGl n I l ePheLeuVa l CysGl uHi sGl uLeuGl uP roLeuGl nGl yLysThr LeuSer PhePheSer LeuAl aAl aAsnSer LeuTyrSer A rgVa l Se

r Va l AspT rpGl yLysCysMe tAsnP roPheArgAsnMe tVa l LeuGl u I l eLeuAspVa l Ser Gl yAsnGl yT rpThr Va l Asp I l eThr Gl yAsnPhe

SerAsnAl a I l eSer LysSer Gl nAl aPheSer Leu I l eLeuAl aHi sHi s I l eMe tGl yA l aGl yPheGl yPheHi sAsn I l eLysAspP roAspGl nA

snThr PheAl aGl yLeuAl aArgSer Ser Va l A rgHi s LeuAspLeuSer Hi sGl yPheVa l PheSer LeuAsnSer A rgVa l PheGl uThr LeuLysAs

pLeuLysVa l LeuAsnLeuAl aTyrAsnLys I l eAsnLys I l eAl aAspGl uAl aPheTyrGl yLeuAspAsnLeuGl nVa l LeuAsnLeuSer TyrAsn

LeuLeuGl yGl uLeuTyrSer SerAsnPheTyrGl yLeuP roLysVa l A l aTy r I l eAspLeuGl nLysAsnHi s I l eAl a I l e I l eGl nAspGl nThr P

heLysPheLeuGl uLysLeuGl nThr LeuAspLeuArgAspAsnAl aLeuThr Thr I l eHi s Phe I l eP roSer I l eP roAsp I l ePheLeuSer Gl yAs

nLysLeuVa l Thr LeuP roLys I l eAsnLeuThr Al aAsnLeu I l eHi s LeuSer Gl uAsnArgLeuGl uAsnLeuAsp I l eLeuTyrPheLe uLeuArg

Va l P roHi s LeuGl n I l eLeu I l eLeuAsnGl nAsnArgPheSer Ser CysSer Gl yAspGl nThr P roSer Gl uAsnP roSer LeuGl uGl nLeuPheL

euGl yGl uAsnMe tLeuGl nLeuAl aT rpGl uThr Gl uLeuCysT rpAspVa l PheGl uGl yLeuSer Hi s LeuGl nVa l LeuTyrLeuAsnHi sAsnTy

r LeuAsnSer LeuP roP roGl yVa l PheSer Hi s LeuThr Al aLeuArgGl yLeuSer LeuAsnSerAsnArgLeuThr Va l LeuSer Hi sAsnAspLeu

P roAl aAsnLeuGl u I l eLeuAsp I l eSer A rgAsnGl nLeuLeuAl aP roAsnP roAspVa l PheVa l Ser LeuSer Va l LeuAsp I l eThr Hi sAsnL

ysPhe I l eCysGl uCysGl uLeuSer Thr Phe I l eAsnT rpLeuAsnHi sThrAsnVa l Thr I l eAl aGl y P roP roAl aAsp I l eTy rCysVa l Ty rP r

oAspSer LeuSer Gl yVa l Ser LeuPheSer LeuSer Thr Gl uGl yCysAspGl uGl uGl uVa l LeuLysSer LeuLysPheSer LeuPhe I l eVa l Cys

Thr Va l Thr LeuThr LeuPheLeuMe tThr I l eLeuThr Va l Thr LysPheArgGl yPheCysPhe I l eCysTy rLysThr Al aGl nArgLeuVa l PheL

ysAspHi sP roGl nGl yThr Gl uP roAspMe tTy rLysTyrAspAl aTy rLeuCysPheSer Ser LysAspPheThr T rpVa l Gl nAsnAl aLeuLeuLy

sHi s LeuAspThr Gl nTy rSerAspGl nAsnArgPheAsnLeuCysPheGl uGl uArgAspPheVa l P roGl yGl uAsnArg I l eAl aAsn I l eGl nAsp

A l a I l eT rpAsnSer A rgLys I l eVa l CysLeuVa l Ser A rgHi sPheLeuArgAspGl yT rpCysLeuGl uAl aPheSer TyrAl aGl nGl yA rgCysL

euSerAspLeuAsnSer Al aLeu I l eMe tVa l Va l Va l Gl ySer LeuSer Gl nTy rGl nLeuMe tLysHi sGl nSer I l eArgGl yPheVa l Gl nLysGl

nGl nTy rLeuArgT rpP roGl uAspLeuGl nAspVa l Gl yT rpPheLeuHi sLysLeuSer Gl nGl n I l eLeuLysLysGl uLysGl uLysLysLysAsp

AsnAsn I l eP roLeuGl nThr Va l A l aThr I l eSer Al aTy rLysGl yLysSer LeuThr Va l TyrAl aT rpGl uArgVa l Gl yA rgArgT rpGl ySer A

l aGl yLysVa l A l aLeu•••Thr Hi s•••PheAspAsn•••Ser •••A l a•••TyrAsnThr Thr Hi sTy rSerAsnCysThrAsnLeuLeuLeuPheP r

oLeuLeuThr Gl yGl yA l a I l eMe tAl aAl aMe tGl u I l eGl uCysArg I l eThr Gl yThr LeuAsnGl yVa l Gl uPheGl uLeuVa l Gl yGl yGl yGl u

Gl yThr P roGl uGl nGl yA rgMe tThrAsnLysMe tLysSer Thr LysGl yA l aLeuThr PheSer P roTy rLeuLeuSer Hi sVa l Me tGl yTyrGl y P

heTyrHi s PheGl yThr Ty rP roSer Gl yTyrGl uAsnP roPheLeuHi sAl a I l eAsnAsnGl yGl yTyrThrAsnThr A rg I l eGl uLysTy rGl uAs

euArgAspGl yGl yTyrTy rSer Ser Va l Va l AspSer Hi sMe tHi s PheLysSer Al a I l eHi s P roSer I l eLeuGl nAsnGl yGl y P roMe tPheAl

aPheArgArgVa l Gl uGl uAspHi sSerAsnThr Gl uLeuGl y I l eVa l Gl uTy rGl nHi sAl aPheLysThr P roAspAl aAspAl a•••
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CGGCGGCGTGCTGCACGTGAGCTTCAGCTACCGCTACGAGGCCGGCCGCGTGATCGGCGACTTCAAGGTGATGGGCACCGGCTTCCCCGAGGACAGCGTG

ATCTTCACCGACAAGATCATCCGCAGCAACGCCACCGTGGAGCACCTGCACCCTATGGGCGATAACGATCTGGATGGCAGCTTCACCCGCACCTTCAGCC

TGCGCGACGGCGGCTACTACAGCTCCGTGGTGGACAGCCACATGCACTTCAAGAGCGCCATCCACCCCAGCATCCTGCAGAACGGGGGCCCCATGTTCGC

CTTCCGCCGCGTGGAGGAGGATCACAGCAACACCGAGCTGGGCATCGTGGAGTACCAGCACGCCTTCAAGACCCCGGATGCAGATGCCTAAAGCTAGCTG

GCCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTA

TTTGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCA

AGTAAAACCTCTACAAATGTGGTATGGAATTCTAAAATACAGCATAGCAAAACTTTAACCTCCAAATCAAGCCTCTACTTGAATCCTTTTCTGAGGGATG

AATAAGGCATAGGCATCAGGGGCTGTTGCCAATGTGCATTAGCTGTTTGCAGCCTCACCTTCTTTCATGGAGTTTAAGATATAGTGTATTTTCCCAAGGT

TTGAACTAGCTCTTCATTTCTTTATGTTTTAAATGCACTGACCTCCCACATTCCCTTTTTAGTAAAATATTCAGAAATAATTTAAATACATCATTGCAAT

GAAAATAAATGTTTTTTATTAGGCAGAATCCAGATGCTCAAGGCCCTTCATAATATCCCCCAGTTTAGTAGTTGGACTTAGGGAACAAAGGAACCTTTAA

TAGAAATTGGACAGCAAGAAAGCGAGCTTCTAGCTTTAGTTCCTGGTGTACTTGAGGGGGATGAGTTCCTCAATGGTGGTTTTGACCAGCTTGCCATTCA

TCTCAATGAGCACAAAGCAGTCAGGAGCATAGTCAGAGATGAGCTCTCTGCACATGCCACAGGGGCTGACCACCCTGATGGATCTGTCCACCTCATCAGA

GTAGGGGTGCCTGACAGCCACAATGGTGTCAAAGTCCTTCTGCCCGTTGCTCACAGCAGACCCAATGGCAATGGCTTCAGCACAGACAGTGACCCTGCCA

ATGTAGGCCTCAATGTGGACAGCAGAGATGATCTCCCCAGTCTTGGTCCTGATGGCCGCCCCGACATGGTGCTTGTTGTCCTCATAGAGCATGGTGATCT

TCTCAGTGGCGACCTCCACCAGCTCCAGATCCTGCTGAGAGATGTTGAAGGTCTTCATGATGGCCCTCCTATAGTGAGTCGTATTATACTATGCCGATAT

ACTATGCCGATGATTAATTGTCAAAACAGCGTGGATGGCGTCTCCAGCTTATCTGACGGTTCACTAAACGAGCTCTGCTTATATAGACCTCCCACCGTAC

ACGCCTACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTACTAGTCAAAACAAACTCCCATTGACGTCAATG

GGGTGGAGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCATCATGGTAATAGCGATGACTAATACGT

AGATGTACTGCCAAGTAGGAAAGTCCCATAAGGTCATGTACTGGGCATAATGCCAGGCGGGCCATTTACCGTCATTGACGTCAATAGGGGGCGTACTTGG

CATATGATACACTTGATGTACTGCCAAGTGGGCAGTTTACCGTAAATACTCCACCCATTGACGTCAATGGAAAGTCCCTATTGGCGTTACTATGGGAACA

TACGTCATTATTGACGTCAATGGGCGGGGGTCGTTGGGCGGTCAGCCAGGCGGGCCATTTACCGTAAGTTATGTAACGCCTGCAGGTTAATTAAGAACAT

GTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGA

CGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGC

TTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAA

GCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCA

CTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAA

CAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTT

TTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCA

CGTTAAGGGATTTTGGTCATGGCTAGTTAATTAACATTTAAATCAGCGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTG

TGAATCGTAACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTT
CTCTATCGAA

•••AsnArgThr Ty rLysLeuP ro I l eLeuGl uGl u I l eThr Thr LysVa l LeuLysGl yAsnMe

tGl u I l eLeuVa l PheCysAspP roAl aTyrAspSer I l eLeuGl uArgCysMe tGl yCysP roSer Va l Va l A rg I l eSer A rgAspVa l Gl uAspSer

Ty rP roHi sArgVa l A l aVa l I l eThrAspPheAspLysGl nGl yAsnSer Va l A l aSer Gl y I l eAl a I l eAl aGl uAl aCysVa l Thr Va l A rgGl y I

l eTyrAl aGl u I l eHi sVa l A l aSer I l e I l eGl uGl yThr LysThr A rg I l eAl aAl aGl yVa l Hi sHi s LysAsnAspGl uTy rLeuMe tThr I l eLy

sGl uThr Al aVa l Gl uVa l LeuGl uLeuAspGl nGl nSer I l eAsnPheThr LysMe t

Me tGl yAspHi sLeuAspLeuLeuLeuGl yVa l Va l Le

uMe tAl aGl y P roVa l PheGl y I l eP roSer CysSer PheAspGl yA rg I l eAl aPheTyrArgPheCysAsnLeuThr Gl nVa l P roGl nVa l LeuAsn

Thr Thr Gl uArgLeuLeuLeuSer PheAsnTyr I l eArgThr Va l Thr Al aSer Ser PheP roPheLeuGl uGl nLeuGl nLeuLeuGl uLeuGl ySer G

l nTy rThr P roLeuThr I l eAspLysGl uAl aPheArgAsnLeuP roAsnLeuArg I l eLeuAspLeuGl ySer Ser Lys I l eTy rPheLeuHi sP roAs

pAl aPheGl nGl yLeuPheHi sLeuPheGl uLeuArgLeuTyrPheCysGl yLeuSerAspAl aVa l LeuLysAspGl yTyrPheArgAsnLeuLysAl a

LeuThr A rgLeuAspLeuSer LysAsnGl n I l eArgSer LeuTyrLeuHi sP roSer PheGl yLysLeuAsnSer LeuLysSer I l eAspPheSer Ser A

snGl n I l ePheLeuVa l CysGl uHi sGl uLeuGl uP roLeuGl nGl yLysThr LeuSer PhePheSer LeuAl aAl aAsnSer LeuTyrSer A rgVa l Se

r Va l AspT rpGl yLysCysMe tAsnP roPheArgAsnMe tVa l LeuGl u I l eLeuAspVa l Ser Gl yAsnGl yT rpThr Va l Asp I l eThr Gl yAsnPhe

SerAsnAl a I l eSer LysSer Gl nAl aPheSer Leu I l eLeuAl aHi sHi s I l eMe tGl yA l aGl yPheGl yPheHi sAsn I l eLysAspP roAspGl nA

snThr PheAl aGl yLeuAl aArgSer Ser Va l A rgHi s LeuAspLeuSer Hi sGl yPheVa l PheSer LeuAsnSer A rgVa l PheGl uThr LeuLysAs

pLeuLysVa l LeuAsnLeuAl aTyrAsnLys I l eAsnLys I l eAl aAspGl uAl aPheTyrGl yLeuAspAsnLeuGl nVa l LeuAsnLeuSer TyrAsn

LeuLeuGl yGl uLeuTyrSer SerAsnPheTyrGl yLeuP roLysVa l A l aTy r I l eAspLeuGl nLysAsnHi s I l eAl a I l e I l eGl nAspGl nThr P

heLysPheLeuGl uLysLeuGl nThr LeuAspLeuArgAspAsnAl aLeuThr Thr I l eHi s Phe I l eP roSer I l eP roAsp I l ePheLeuSer Gl yAs

nLysLeuVa l Thr LeuP roLys I l eAsnLeuThr Al aAsnLeu I l eHi s LeuSer Gl uAsnArgLeuGl uAsnLeuAsp I l eLeuTyrPheLe uLeuArg

Va l P roHi s LeuGl n I l eLeu I l eLeuAsnGl nAsnArgPheSer Ser CysSer Gl yAspGl nThr P roSer Gl uAsnP roSer LeuGl uGl nLeuPheL

euGl yGl uAsnMe tLeuGl nLeuAl aT rpGl uThr Gl uLeuCysT rpAspVa l PheGl uGl yLeuSer Hi s LeuGl nVa l LeuTyrLeuAsnHi sAsnTy

r LeuAsnSer LeuP roP roGl yVa l PheSer Hi s LeuThr Al aLeuArgGl yLeuSer LeuAsnSerAsnArgLeuThr Va l LeuSer Hi sAsnAspLeu

P roAl aAsnLeuGl u I l eLeuAsp I l eSer A rgAsnGl nLeuLeuAl aP roAsnP roAspVa l PheVa l Ser LeuSer Va l LeuAsp I l eThr Hi sAsnL

ysPhe I l eCysGl uCysGl uLeuSer Thr Phe I l eAsnT rpLeuAsnHi sThrAsnVa l Thr I l eAl aGl y P roP roAl aAsp I l eTy rCysVa l Ty rP r
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l aGl yLysVa l A l aLeu•••Thr Hi s•••PheAspAsn•••Ser •••A l a•••TyrAsnThr Thr Hi sTy rSerAsnCysThrAsnLeuLeuLeuPheP r

pGl yGl yVa l LeuHi sVa l Ser PheSer TyrArgTyrGl uAl aGl yA rgVa l I l eGl yAspPheLysVa l Me tGl yThr Gl yPheP roGl uAspSer Va l

I l ePheThrAspLys I l e I l eArgSerAsnAl aThr Va l Gl uHi s LeuHi sP roMe tGl yAspAsnAspLeuAspGl ySer PheThr A rgThr PheSer L
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