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A.1 Bacterial Strains 

DH5αF'   Genotype: F' φ80dlacZΔM15 Δ(lacZYA-argF) U169 recA1 endA1  

hsdR17(rk
-, mk

+) phoA supE44 λ- thi-1 gyrA96relA1 

BL21(DE3) pLysS Genotype: E. coli B F- dcm ompT hsdS(rB
- mB

-) gal λ(DE3)  

[pLysS Camr] 
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A.2 pUC19-CBD 
 
Submitted by  Julie C. Liu   Date 21 March 2006 
 
 
Strain name/   DH5αF'/ pUC19-6RGD 
(plasmid name)          DH5αF'/ pUC19-13RDG 
    DH5αF'/ pUC19-16PHSRN 
    DH5αF'/ pUC19-22NHRPS 
    DH5αF'/ pUC19-3CS1' 
 
 
Vector  (kb)   pUC19-6RGD 
    pUC19-13RDG 
    pUC19-16PHSRN 
    pUC19-22NHRPS 
    pUC19-3CS1'  
 
 
Construction 
 
The cell-binding domain oligonucleotides were ordered from the Caltech DNA Synthesis 
Facility.  The single-stranded strands were annealed and inserted into the pUC19 vector 
digested with EcoRI/BamHI. 
 

Available Sources:  
 
1. 12% glycerol culture in Julie Liu’s -80 °C freezer box        

Culture conditions: 2×YT, 200 mg/L ampicillin, 37 °C       
2. Plasmid DNA in Julie Liu’s -20 °C freezer box 
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Gene Sequences:  
 

aattcgctagctaagtcgac tat gct gtc act ggc cgt gga gac agc ccc gca agc agc aag cca att gcg gtgccgctcgagactcgtg
gcgatcgattcagctg ata cga cag tga ccg gca cct ctg tcg ggg cgt tcg tcg ttc ggt taa cgc cacggcgagctctgagcacctag

 Y  A   V  T   G  R  G  D  S  P  A   S  S  K  P  I   A  

SalI BanI XhoI

aattcgctagctaagtcgac tat gct gtc act ggc cgt gac gga agc ccc gca agc agc aag cca att gcg gtgccgctcgagactcgtg
gcgatcgattcagctg ata cga cag tga ccg gca ctg cct tcg ggg cgt tcg tcg ttc ggt taa cgc cacggcgagctctgagcacctag

 Y  A   V  T   G  R  D  G  S  P  A   S  S  K  P  I   A  

SalI BanI XhoI

aattcgctagctaagtcgac ggg gaa gat cgg gtc ccc cac tct cgg aac tcc atc acc ctc acc aac gcg gtg ccg ctc gagactcgtg
gcgatcgattcagctg ccc ctt cta gcc cag ggg gtg aga gcc ttg agg tag tgg gag tgg ttg cgc cac ggc gag ctctgagcacctag

 G  E  D  R  V  P  H  S  R  N  S  I   T   L   T   N  A  

SalI BanI XhoI

aattcgctagctaagtcgac ggg gaa gat cgg gtc aac cac cgg ccc tct tcc atc acc ctc acc aac gcg gtg ccg ctc gagactcgtg
gcgatcgattcagctg ccc ctt cta gcc cag ttg gtg gcc ggg aga agg tag tgg gag tgg ttg cgc cac ggc gag ctctgagcacctag

 G  E  D  R  V  N  H  R  P  S  S  I   T   L   T   N  A  

SalI BanI XhoI

aattcgctagctaagtcgac gac gaa ctg cct cag ctg gtt acc ttg cca cac ccg aac

ttg cat ggt cct gaa atc gtt gat ctc ccg agc acc ggg gtgccgctcgagactcgtg

gcgatcgattcagctg ctg ctt gac gga gtc gac caa tgg aac ggt gtg ggc ttg

aac gta cca gga ctt tag caa cta gag ggc tcg tgg ccc cacggcgagctctgagcacctag

 D  E  L   P  Q  L   V  T   L   P  H  P  N 

 L   H  G  P  E  I   V  D  L   P  S  T   G 

SalI

BanI XhoI

RGD sequence

RDG sequence

PHSRN sequence

NHRPS sequence

CS1' sequence
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A.3 pEC2-CBD 
 
Submitted by  Julie C. Liu   Date 21 March 2006 
 
 
Strain name/   DH5αF'/ pEC2-6RGDb 
(plasmid name)          DH5αF'/ pEC2-13RDGa 
    DH5αF'/ pEC2-16PHSRNa 
    DH5αF'/ pEC2-22NHRPSa 
    DH5αF'/ pEC2-3CS1'b 
 
 
Vector  (kb)   pEC2-6RGDb 
    pEC2-13RDGa 
    pEC2-16PHSRNa 
    pEC2-22NHRPSa 
    pEC2-3CS1'b 
 
Construction 
 
The cell-binding domain fragments were cut out of pUC19-6RGD, pUC19-13RDG, 
pUC19-16PHSRN, pUC19-22NHRPS, and pUC19-3CS1' with EcoRI/BamHI digestion. 
The inserts were then ligated into the pEC2 vector (designed by Eric Cantor) digested 
with EcoRI/BamHI. 
 

Available Sources:  
 
1. 12% glycerol culture in Julie Liu’s -80 °C freezer box        

Culture conditions: 2×YT, 25 mg/L kanamycin, 37 °C       
2. Plasmid DNA in Julie Liu’s -20 °C freezer box 
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Plasmid map (pEC2-RGD) 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Positions of elements 

Vector Vector size (bp) Insert region (bp) 
pEC2-6RGDb 4095 315-404 
pEC2-13RDGa 4095 315-404 

pEC2-16PHSRNa 4095 315-404 
pEC2-22NHRPSa 4095 315-404 

pEC2-3CS1'b 4122 315-431 
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Full sequence (pEC2-RGD) 

 

GTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCA

CAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGC

GGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTA

ACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGCAG

ATCTGATCAGaattcgctagctaagtcgac tat gct gtc act ggc cgt gga gac agc ccc gca

agc agc aag cca att gcg gtgccgctcgagactcgtgGATCCATCTAGAGTCGACGTCGGCCGTTAACCT

AGGAGATCTGCAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAAC

AATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTAT

TGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCC

CGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTG

CGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTC

ATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTC

GTTCCACTGAGCGTCAGACCCCTTAATAAGATGATCTTCTTGAGATCGTTTTGGTCTGCGCGTAATCTCTTGCTCT

GAAAACGAAAAAACCGCCTTGCAGGGCGGTTTTTCGAAGGTTCTCTGAGCTACCAACTCTTTGAACCGAGGTAACT

GGCTTGGAGGAGCGCAGTCACCAAAACTTGTCCTTTCAGTTTAGCCTTAACCGGCGCATGACTTCAAGACTAACTC

CTCTAAATCAATTACCAGTGGCTGCTGCCAGTGGTGCTTTTGCATGTCTTTCCGGGTTGGACTCAAGACGATAGTT

ACCGGATAAGGCGCAGCGGTCGGACTGAACGGGGGGTTCGTGCATACAGTCCAGCTTGGAGCGAACTGCCTACCCG

GAACTGAGTGTCAGGCGTGGAATGAGACAAACGCGGCCATAACAGCGGAATGACACCGGTAAACCGAAAGGCAGGA

ACAGGAGAGCGCACGAGGGAGCCGCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCACT

gcgatcgattcagctg ata cga cag tga ccg gca cct ctg tcg ggg cgt

tcg tcg ttc ggt taa cgc cacggcgagctctgagcacctagGTAGATCTCAGCTGCAGCCGGCAATTGGA

TCCTCTAGACGTCGTTACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGGGCCGTTG

TTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTGAAGACGCGAGCCGGGAAGGCCGACCGACCAAATA

ACGACTATTTAGACCTCGGCCACTCGCACCCAGAGCGCCATAGTAACGTCGTGACCCCGGTCTACCATTCGGGAGG

GCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGTCTAGCGACTCTATCCAC

GCACGGAGTGACTAATTCGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACTAAATTTTGAAG

TAAAAATTAAATTTTCCTAGATCCACTTCTAGGAAAAACTATTAGAGTACTGGTTTTAGGGAATTGCACTCAAAAG

CAAGGTGACTCGCAGTCTGGGGAATTATTCTACTAGAAGAACTCTAGCAAAACCAGACGCGCATTAGAGAACGAGA

CTTTTGCTTTTTTGGCGGAACGTCCCGCCAAAAAGCTTCCAAGAGACTCGATGGTTGAGAAACTTGGCTCCATTGA

CCGAACCTCCTCGCGTCAGTGGTTTTGAACAGGAAAGTCAAATCGGAATTGGCCGCGTACTGAAGTTCTGATTGAG

GAGATTTAGTTAATGGTCACCGACGACGGTCACCACGAAAACGTACAGAAAGGCCCAACCTGAGTTCTGCTATCAA

TGGCCTATTCCGCGTCGCCAGCCTGACTTGCCCCCCAAGCACGTATGTCAGGTCGAACCTCGCTTGACGGATGGGC

CTTGACTCACAGTCCGCACCTTACTCTGTTTGCGCCGGTATTGTCGCCTTACTGTGGCCATTTGGCTTTCCGTCCT

TGTCCTCTCGCGTGCTCCCTCGGCGGTCCCCCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGTGGTGA

CAACTGCGGCCCGTTCTCGTTGAGCCAGCGGCGTATGTGATAAGAGTCTTACTGAACCAACTCATGAGTGGTCAGT

GTCTTTTCGTAGAATGCCTACCGTACTGTCATTCTCTTAATACGTCACGACGGTATTGGTACTCACTATTGTGACG

CCGGTTGAATGAAGACTGTTGCTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTGTTGTACCCCCTAGTACAT

TGAGCGGAACTAGCAACCCTTGGCCTCGACTTACTTCGGTATGGTTTGCTGCTCGCACTGTGGTGCTACGGACGTC

TAGACTAGTCTTAA
 Y  A   V  T   G  R  G  D  S  P  A  

 S  S  K  P  I   A  

EcoRI SalI

BanI XhoI BamHI

1

77

153

229

305

368

438

514

590

666

742

818

894

970

1046

1122

1198

1274

1350

1

12
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 GATTTGAGCGTCAGATTTCGTGATGCTTGTCAGGGGGGCGGAGCCTATGGAAAAACGGCTTTGCCGCGGCCCTCTC

ACTTCCCTGTTAAGTATCTTCCTGGCATCTTCCAGGAAATCTCCGCCCCGTTCGTAAGCCATTTCCGCTCGCCGCA

GTCGAACGACCGAGCGTAGCGAGTCAGTGAGCGAGGAAGCGGAATATATCCTGTATCACATATTCTGCTGACGCAC

CGGTGCAGCCTTTTTTCTCCTGCCACATGAAGCACTTCACTGACACCCTCATCAGTGCCAACATAGTAAGCCAGTA

TACACTCCGCTAGCGCTGAGGTCTGCCTCGTGAAGAAGGTGTTGCTGACTCATACCAGGCCTGAATCGCCCCATCA

TCCAGCCAGAAAGTGAGGGAGCCACGGTTGATGAGAGCTTTGTTGTAGGTGGACCAGTTGGTGATTTTGAACTTTT

GCTTTGCCACGGAACGGTCTGCGTTGTCGGGAAGATGCGTGATCTGATCCTTCAACTCAGCAAAAGTTCGATTTAT

TCAACAAAGCCACGTTGTGTCTCAAAATCTCTGATGTTACATTGCACAAGATAAAAATATATCATCATGAACAATA

AAACTGTCTGCTTACATAAACAGTAATACAAGGGGTGTTATGAGCCATATTCAACGGGAAACGTCTTGCTCGAGGC

CGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGC

GACAATCTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAAT

GATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCCTCTTCCGACCATCAAGCATTTTATCC

GTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGGAAAACAGCATTCCAGGTATTAGAAGAATATCC

TGATTCAGGTGAAAATATTGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGT

CCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTTGGTTGATGCGAGTG

ATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAGCTTTTGCCATTCTCACC

GGATTCAGTCGTCACTCATGGTGATTTCTCACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATT

GATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTCTC

CTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGAT

GCTCGATGAGTTTTTCTAATCAGAATTGGTTAATTGGTTGTAACACTGGCAGAGCATTACGCTGACTTGACGGGAC

GGCGGCTTTGTTGAATAAATCGAACTTTTGCTGAGTTGAAGGATCAGATCACGCATCTTCCCGACAACGCAGACCG

CTAAACTCGCAGTCTAAAGCACTACGAACAGTCCCCCCGCCTCGGATACCTTTTTGCCGAAACGGCGCCGGGAGAG

TGAAGGGACAATTCATAGAAGGACCGTAGAAGGTCCTTTAGAGGCGGGGCAAGCATTCGGTAAAGGCGAGCGGCGT

CAGCTTGCTGGCTCGCATCGCTCAGTCACTCGCTCCTTCGCCTTATATAGGACATAGTGTATAAGACGACTGCGTG

GCCACGTCGGAAAAAAGAGGACGGTGTACTTCGTGAAGTGACTGTGGGAGTAGTCACGGTTGTATCATTCGGTCAT

ATGTGAGGCGATCGCGACTCCAGACGGAGCACTTCTTCCACAACGACTGAGTATGGTCCGGACTTAGCGGGGTAGT

AGGTCGGTCTTTCACTCCCTCGGTGCCAACTACTCTCGAAACAACATCCACCTGGTCAACCACTAAAACTTGAAAA

CGAAACGGTGCCTTGCCAGACGCAACAGCCCTTCTACGCACTAGACTAGGAAGTTGAGTCGTTTTCAAGCTAAATA

AGTTGTTTCGGTGCAACACAGAGTTTTAGAGACTACAATGTAACGTGTTCTATTTTTATATAGTAGTACTTGTTAT

TTTGACAGACGAATGTATTTGTCATTATGTTCCCCACAATACTCGGTATAAGTTGCCCTTTGCAGAACGAGCTCCG

GCGCTAATTTAAGGTTGTACCTACGACTAAATATACCCATATTTACCCGAGCGCTATTACAGCCCGTTAGTCCACG

CTGTTAGATAGCTAACATACCCTTCGGGCTACGCGGTCTCAACAAAGACTTTGTACCGTTTCCATCGCAACGGTTA

CTACAATGTCTACTCTACCAGTCTGATTTGACCGACTGCCTTAAATACGGAGAAGGCTGGTAGTTCGTAAAATAGG

CATGAGGACTACTACGTACCAATGAGTGGTGACGCTAGGGGCCCTTTTGTCGTAAGGTCCATAATCTTCTTATAGG

ACTAAGTCCACTTTTATAACAACTACGCGACCGTCACAAGGACGCGGCCAACGTAAGCTAAGGACAAACATTAACA

GGAAAATTGTCGCTAGCGCATAAAGCAGAGCGAGTCCGCGTTAGTGCTTACTTATTGCCAAACCAACTACGCTCAC

TAAAACTACTGCTCGCATTACCGACCGGACAACTTGTTCAGACCTTTCTTTACGTATTCGAAAACGGTAAGAGTGG

CCTAAGTCAGCAGTGAGTACCACTAAAGAGTGAACTATTGGAATAAAAACTGCTCCCCTTTAATTATCCAACATAA

CTACAACCTGCTCAGCCTTAGCGTCTGGCTATGGTCCTAGAACGGTAGGATACCTTGACGGAGCCACTCAAAAGAG

GAAGTAATGTCTTTGCCGAAAAAGTTTTTATACCATAACTATTAGGACTATACTTATTTAACGTCAAAGTAAACTA

CGAGCTACTCAAAAAGATTAGTCTTAACCAATTAACCAACATTGTGACCGTCTCGTAATGCGACTGAACTGCCCTG

CCGCCGAAACAACTTATTTAGCTTGAAAACGACTCAACTTCCTAGTCTAGTGCGTAGAAGGGCTGTTGCGTCTGGC

1426

1502

1578

1654

1730

1806

1882

1958

2034

2110

2186

2262

2338

2414

2490

2566

2642

2718

2794

2870

2946
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 TTCCGTGGCAAAGCAAAAGTTCAAAATCACCAACTGGTCCACCTACAACAAAGCTCTCATCAACCGTGGCTCCCTC

ACTTTCTGGCTGGATGATGGGGCGATTCAGGCCTGGTATGAGTCAGCAACACCTTCTTCACGAGGCAGACCTCAGC

GCTCAAAGATGCAGGGGTAAAAGCTAACCGCATCTTTACCGACAAGGCATCCGGCAGTTCAACAGATCGGGAAGGG

CTGGATTTGCTGAGGATGAAGGTGGAGGAAGGTGATGTCATTCTGGTGAAGAAGCTCGACCGTCTTGGCCGCGACA

CCGCCGACATGATCCAACTGATAAAAGAGTTTGATGCTCAGGGTGTAGCGGTTCGGTTTATTGACGACGGGATCAG

TACCGACGGTGATATGGGGCAAATGGTGGTCACCATCCTGTCGGCTGTGGCACAGGCTGAACGCCGGAGGATCGAT

CCTAGAGCGCACGAATGAGGGCCGACAGGAAGCAAAGCTGAAAGGAATCAAATTTGGCCGCAGGCGTACCGTGGAC

AGGAACGTCGTGCTGACGCTTCATCAGAAGGGCACTGGTGCAACGGAAATTGCTCATCAGCTCAGTATTGCCCGCT

CCACGGTTTATAAAATTCTTGAAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATA

ATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATAC

ATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAG

TATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACG

CTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTA

AGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGT

ATTATCCCGT

AAGGCACCGTTTCGTTTTCAAGTTTTAGTGGTTGACCAGGTGGATGTTGTTTCGAGAGTAGTTGGCACCGAGGGAG

TGAAAGACCGACCTACTACCCCGCTAAGTCCGGACCATACTCAGTCGTTGTGGAAGAAGTGCTCCGTCTGGAGTCG

CGAGTTTCTACGTCCCCATTTTCGATTGGCGTAGAAATGGCTGTTCCGTAGGCCGTCAAGTTGTCTAGCCCTTCCC

GACCTAAACGACTCCTACTTCCACCTCCTTCCACTACAGTAAGACCACTTCTTCGAGCTGGCAGAACCGGCGCTGT

GGCGGCTGTACTAGGTTGACTATTTTCTCAAACTACGAGTCCCACATCGCCAAGCCAAATAACTGCTGCCCTAGTC

ATGGCTGCCACTATACCCCGTTTACCACCAGTGGTAGGACAGCCGACACCGTGTCCGACTTGCGGCCTCCTAGCTA

GGATCTCGCGTGCTTACTCCCGGCTGTCCTTCGTTTCGACTTTCCTTAGTTTAAACCGGCGTCCGCATGGCACCTG

TCCTTGCAGCACGACTGCGAAGTAGTCTTCCCGTGACCACGTTGCCTTTAACGAGTAGTCGAGTCATAACGGGCGA

GGTGCCAAATATTTTAAGAACTTCTGCTTTCCCGGAGCACTATGCGGATAAAAATATCCAATTACAGTACTATTAT

TACCAAAGAATCTGCAGTCCACCGTGAAAAGCCCCTTTACACGCGCCTTGGGGATAAACAAATAAAAAGATTTATG

TAAGTTTATACATAGGCGAGTACTCTGTTATTGGGACTATTTACGAAGTTATTATAACTTTTTCCTTCTCATACTC

ATAAGTTGTAAAGGCACAGCGGGAATAAGGGAAAAAACGCCGTAAAACGGAAGGACAAAAACGAGTGGGTCTTTGC

GACCACTTTCATTTTCTACGACTTCTAGTCAACCCACGTGCTCACCCAATGTAGCTTGACCTAGAGTTGTCGCCAT

TCTAGGAACTCTCAAAAGCGGGGCTTCTTGCAAAAGGTTACTACTCGTGAAAATTTCAAGACGATACACCGCGCCA

TAATAGGGCA

3022

3098

3174

3250

3326

3402

3478

3554

3630

3706

3782

3858

3934

4010

4086
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A.4  pEC2-CBD-EL4 
 
Submitted by  Julie C. Liu   Date 21 March 2006 
 
 
Strain name/   DH5αF'/ pEC2-6RGDb.41 
(plasmid name)          DH5αF'/ pEC2-13RDGa.13 
    DH5αF'/ pEC2-16PHSRNa.64 
    DH5αF'/ pEC2-22NHRPSa.25 
    DH5αF'/ pEC2-3CS1'b.12 
 
 
Vector  (kb)   pEC2-6RGDb.41 
    pEC2-13RDGa.13 
    pEC2-16PHSRNa.64 
    pEC2-22NHRPSa.25 
    pEC2-3CS1'b.12 
 
Construction 
 
Cells containing elastin (EL) monomers with internal lysine residues in a pUC19 vector 
(pUC19-EL) were obtained from Kathleen Di Zio.  The EL monomers were isolated from 
pUC19-EL digested with BanI and multimerized (T4 ligase, 16 °C, 35 min) to form 
tetramers.  The elastin tetramers were ligated into BanI-digested pEC2-6RGDb, pEC2-
13RDGa, pEC2-16PHSRNa, pEC2-22NHRPSa, and pEC2-3CS1'. 
 

Available Sources:  
 
1. 12% glycerol culture in Julie Liu’s -80 °C freezer box        

Culture conditions: 2×YT, 25 mg/L kanamycin, 37 °C       
2. Plasmid DNA in Julie Liu’s -20 °C freezer box 
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Plasmid map (pEC2-RGD-EL4) 
 

  
 
 
Positions of elements 

Vector Vector size (bp) Insert region (bp) 
pEC2-6RGDb.41 4395 315-704 
pEC2-13RDGa.13 4395 315-704 

pEC2-16PHSRNa.64 4395 315-704 
pEC2-22NHRPSa.25 4395 315-704 

pEC2-3CS1'b.12 4422 315-731 
 



 159
Full sequence (pEC2-RGD-EL4) 

GTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCA

CAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGC

GGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTA

ACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGCAG

ATCTGATCAGaattcgctagctaagtcgac tat gct gtc act ggc cgt gga gac agc ccc gca

agc agc aag cca att gcg gtg ccg ggt atc ggc gtt ccg ggc atc ggt gta ccg ggc

aaa ggt gtt ccg ggc atc ggt gtt ccg ggt atc ggg gtg ccg ggt atc ggc gtt ccg

ggc atc ggt gta ccg ggc aaa ggt gtt ccg ggc atc ggt gtt ccg ggt atc ggg gtg

ccg ggt atc ggc gtt ccg ggc atc ggt gta ccg ggc aaa ggt gtt ccg ggc atc ggt

gtt ccg ggt atc ggg gtg ccg ggt atc ggc gtt ccg ggc atc ggt gta ccg ggc aaa

ggt gtt ccg ggc atc ggt gtt ccg ggt atc ggg gtgccgctcgagactcgtgGATCCATCTAGAG

TCGACGTCGGCCGTTAACCTAGGAGATCTGCAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACT

TACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCC

CTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGG

GGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAG

ACAGATCGCTGAGATAGGTGCGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACT

TTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAA

ATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCTTAATAAGATGATCTTCTTGAGATCGTTTTGGTC

gcgatcgattcagctg ata cga cag tga ccg gca cct ctg tcg ggg cgt

tcg tcg ttc ggt taa cgc cac ggc cca tag ccg caa ggc ccg tag cca cat ggc ccg

ttt cca caa ggc ccg tag cca caa ggc cca tag ccc cac ggc cca tag ccg caa ggc

ccg tag cca cat ggc ccg ttt cca caa ggc ccg tag cca caa ggc cca tag ccc cac

ggc cca tag ccg caa ggc ccg tag cca cat ggc ccg ttt cca caa ggc ccg tag cca

caa ggc cca tag ccc cac ggc cca tag ccg caa ggc ccg tag cca cat ggc ccg ttt

cca caa ggc ccg tag cca caa ggc cca tag ccc cacggcgagctctgagcacctagGTAGATCTC

AGCTGCAGCCGGCAATTGGATCCTCTAGACGTCGTTACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGA

ATGAGATCGAAGGGCCGTTGTTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTGAAGACGCGAGCCGG

GAAGGCCGACCGACCAAATAACGACTATTTAGACCTCGGCCACTCGCACCCAGAGCGCCATAGTAACGTCGTGACC

CCGGTCTACCATTCGGGAGGGCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATC

TGTCTAGCGACTCTATCCACGCACGGAGTGACTAATTCGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGA

AATCTAACTAAATTTTGAAGTAAAAATTAAATTTTCCTAGATCCACTTCTAGGAAAAACTATTAGAGTACTGGTTT

TAGGGAATTGCACTCAAAAGCAAGGTGACTCGCAGTCTGGGGAATTATTCTACTAGAAGAACTCTAGCAAAACCAG

CAACTGCGGCCCGTTCTCGTTGAGCCAGCGGCGTATGTGATAAGAGTCTTACTGAACCAACTCATGAGTGGTCAGT

GTCTTTTCGTAGAATGCCTACCGTACTGTCATTCTCTTAATACGTCACGACGGTATTGGTACTCACTATTGTGACG

CCGGTTGAATGAAGACTGTTGCTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTGTTGTACCCCCTAGTACAT

TGAGCGGAACTAGCAACCCTTGGCCTCGACTTACTTCGGTATGGTTTGCTGCTCGCACTGTGGTGCTACGGACGTC

TAGACTAGTCTTAA
 Y   A   V  T   G  R  G  D  S  P  A  

 S  S  K  P  I   A   V  P  G  I   G  V  P  G  I   G  V  P  G 

 K  G  V  P  G  I   G  V  P  G  I   G  V  P  G  I   G  V  P 

 G  I   G  V  P  G  K  G  V  P  G  I   G  V  P  G  I   G  V 

 P  G  I   G  V  P  G  I   G  V  P  G  K  G  V  P  G  I   G 

 V  P  G  I   G  V  P  G  I   G  V  P  G  I   G  V  P  G  K 

 G  V  P  G  I   G  V  P  G  I   G 

EcoRI SalI

BanI

BanI XhoI BamHI

1

77

153

229

305

368

425

482

539

596

653

718

794

870

946

1022

1098

1174

1

12

31

50

69

88

107
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TGCGCGTAATCTCTTGCTCTGAAAACGAAAAAACCGCCTTGCAGGGCGGTTTTTCGAAGGTTCTCTGAGCTACCAA

CTCTTTGAACCGAGGTAACTGGCTTGGAGGAGCGCAGTCACCAAAACTTGTCCTTTCAGTTTAGCCTTAACCGGCG

CATGACTTCAAGACTAACTCCTCTAAATCAATTACCAGTGGCTGCTGCCAGTGGTGCTTTTGCATGTCTTTCCGGG

TTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGACTGAACGGGGGGTTCGTGCATACAGTCCAGCT

TGGAGCGAACTGCCTACCCGGAACTGAGTGTCAGGCGTGGAATGAGACAAACGCGGCCATAACAGCGGAATGACAC

CGGTAAACCGAAAGGCAGGAACAGGAGAGCGCACGAGGGAGCCGCCAGGGGGAAACGCCTGGTATCTTTATAGTCC

TGTCGGGTTTCGCCACCACTGATTTGAGCGTCAGATTTCGTGATGCTTGTCAGGGGGGCGGAGCCTATGGAAAAAC

GGCTTTGCCGCGGCCCTCTCACTTCCCTGTTAAGTATCTTCCTGGCATCTTCCAGGAAATCTCCGCCCCGTTCGTA

AGCCATTTCCGCTCGCCGCAGTCGAACGACCGAGCGTAGCGAGTCAGTGAGCGAGGAAGCGGAATATATCCTGTAT

CACATATTCTGCTGACGCACCGGTGCAGCCTTTTTTCTCCTGCCACATGAAGCACTTCACTGACACCCTCATCAGT

GCCAACATAGTAAGCCAGTATACACTCCGCTAGCGCTGAGGTCTGCCTCGTGAAGAAGGTGTTGCTGACTCATACC

AGGCCTGAATCGCCCCATCATCCAGCCAGAAAGTGAGGGAGCCACGGTTGATGAGAGCTTTGTTGTAGGTGGACCA

GTTGGTGATTTTGAACTTTTGCTTTGCCACGGAACGGTCTGCGTTGTCGGGAAGATGCGTGATCTGATCCTTCAAC

TCAGCAAAAGTTCGATTTATTCAACAAAGCCACGTTGTGTCTCAAAATCTCTGATGTTACATTGCACAAGATAAAA

ATATATCATCATGAACAATAAAACTGTCTGCTTACATAAACAGTAATACAAGGGGTGTTATGAGCCATATTCAACG

GGAAACGTCTTGCTCGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGAT

AATGTCGGGCAATCAGGTGCGACAATCTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATG

GCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTAAACTGGCTGACGGAATTTATGCCTCTTCC

GACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCCGGGAAAACAGCATTC

CAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATT

CGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAA

ACGCGCATTAGAGAACGAGACTTTTGCTTTTTTGGCGGAACGTCCCGCCAAAAAGCTTCCAAGAGACTCGATGGTT

GAGAAACTTGGCTCCATTGACCGAACCTCCTCGCGTCAGTGGTTTTGAACAGGAAAGTCAAATCGGAATTGGCCGC

GTACTGAAGTTCTGATTGAGGAGATTTAGTTAATGGTCACCGACGACGGTCACCACGAAAACGTACAGAAAGGCCC

AACCTGAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCTGACTTGCCCCCCAAGCACGTATGTCAGGTCGA

ACCTCGCTTGACGGATGGGCCTTGACTCACAGTCCGCACCTTACTCTGTTTGCGCCGGTATTGTCGCCTTACTGTG

GCCATTTGGCTTTCCGTCCTTGTCCTCTCGCGTGCTCCCTCGGCGGTCCCCCTTTGCGGACCATAGAAATATCAGG

ACAGCCCAAAGCGGTGGTGACTAAACTCGCAGTCTAAAGCACTACGAACAGTCCCCCCGCCTCGGATACCTTTTTG

CCGAAACGGCGCCGGGAGAGTGAAGGGACAATTCATAGAAGGACCGTAGAAGGTCCTTTAGAGGCGGGGCAAGCAT

TCGGTAAAGGCGAGCGGCGTCAGCTTGCTGGCTCGCATCGCTCAGTCACTCGCTCCTTCGCCTTATATAGGACATA

GTGTATAAGACGACTGCGTGGCCACGTCGGAAAAAAGAGGACGGTGTACTTCGTGAAGTGACTGTGGGAGTAGTCA

CGGTTGTATCATTCGGTCATATGTGAGGCGATCGCGACTCCAGACGGAGCACTTCTTCCACAACGACTGAGTATGG

TCCGGACTTAGCGGGGTAGTAGGTCGGTCTTTCACTCCCTCGGTGCCAACTACTCTCGAAACAACATCCACCTGGT

CAACCACTAAAACTTGAAAACGAAACGGTGCCTTGCCAGACGCAACAGCCCTTCTACGCACTAGACTAGGAAGTTG

AGTCGTTTTCAAGCTAAATAAGTTGTTTCGGTGCAACACAGAGTTTTAGAGACTACAATGTAACGTGTTCTATTTT

TATATAGTAGTACTTGTTATTTTGACAGACGAATGTATTTGTCATTATGTTCCCCACAATACTCGGTATAAGTTGC

CCTTTGCAGAACGAGCTCCGGCGCTAATTTAAGGTTGTACCTACGACTAAATATACCCATATTTACCCGAGCGCTA

TTACAGCCCGTTAGTCCACGCTGTTAGATAGCTAACATACCCTTCGGGCTACGCGGTCTCAACAAAGACTTTGTAC

CGTTTCCATCGCAACGGTTACTACAATGTCTACTCTACCAGTCTGATTTGACCGACTGCCTTAAATACGGAGAAGG

CTGGTAGTTCGTAAAATAGGCATGAGGACTACTACGTACCAATGAGTGGTGACGCTAGGGGCCCTTTTGTCGTAAG

GTCCATAATCTTCTTATAGGACTAAGTCCACTTTTATAACAACTACGCGACCGTCACAAGGACGCGGCCAACGTAA

GCTAAGGACAAACATTAACAGGAAAATTGTCGCTAGCGCATAAAGCAGAGCGAGTCCGCGTTAGTGCTTACTTATT

1250

1326

1402

1478

1554

1630

1706

1782

1858

1934

2010

2086

2162

2238

2314

2390

2466

2542

2618

2694

2770
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CGGTTTGGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCAT

AAGCTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTCACTTGATAACCTTATTTTTGACGAGG

GGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAA

CTGCCTCGGTGAGTTTTCTCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAAT

AAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAATCAGAATTGGTTAATTGGTTGTAACACTGGCAGAGCA

TTACGCTGACTTGACGGGACGGCGGCTTTGTTGAATAAATCGAACTTTTGCTGAGTTGAAGGATCAGATCACGCAT

CTTCCCGACAACGCAGACCGTTCCGTGGCAAAGCAAAAGTTCAAAATCACCAACTGGTCCACCTACAACAAAGCTC

TCATCAACCGTGGCTCCCTCACTTTCTGGCTGGATGATGGGGCGATTCAGGCCTGGTATGAGTCAGCAACACCTTC

TTCACGAGGCAGACCTCAGCGCTCAAAGATGCAGGGGTAAAAGCTAACCGCATCTTTACCGACAAGGCATCCGGCA

GTTCAACAGATCGGGAAGGGCTGGATTTGCTGAGGATGAAGGTGGAGGAAGGTGATGTCATTCTGGTGAAGAAGCT

CGACCGTCTTGGCCGCGACACCGCCGACATGATCCAACTGATAAAAGAGTTTGATGCTCAGGGTGTAGCGGTTCGG

TTTATTGACGACGGGATCAGTACCGACGGTGATATGGGGCAAATGGTGGTCACCATCCTGTCGGCTGTGGCACAGG

CTGAACGCCGGAGGATCGATCCTAGAGCGCACGAATGAGGGCCGACAGGAAGCAAAGCTGAAAGGAATCAAATTTG

GCCGCAGGCGTACCGTGGACAGGAACGTCGTGCTGACGCTTCATCAGAAGGGCACTGGTGCAACGGAAATTGCTCA

TCAGCTCAGTATTGCCCGCTCCACGGTTTATAAAATTCTTGAAGACGAAAGGGCCTCGTGATACGCCTATTTTTAT

AGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTAT

TTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATAT

TGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTG

TTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGA

ACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAA

GTTCTGCTATGTGGCGCGGTATTATCCCGT

GCCAAACCAACTACGCTCACTAAAACTACTGCTCGCATTACCGACCGGACAACTTGTTCAGACCTTTCTTTACGTA

TTCGAAAACGGTAAGAGTGGCCTAAGTCAGCAGTGAGTACCACTAAAGAGTGAACTATTGGAATAAAAACTGCTCC

CCTTTAATTATCCAACATAACTACAACCTGCTCAGCCTTAGCGTCTGGCTATGGTCCTAGAACGGTAGGATACCTT

GACGGAGCCACTCAAAAGAGGAAGTAATGTCTTTGCCGAAAAAGTTTTTATACCATAACTATTAGGACTATACTTA

TTTAACGTCAAAGTAAACTACGAGCTACTCAAAAAGATTAGTCTTAACCAATTAACCAACATTGTGACCGTCTCGT

AATGCGACTGAACTGCCCTGCCGCCGAAACAACTTATTTAGCTTGAAAACGACTCAACTTCCTAGTCTAGTGCGTA

GAAGGGCTGTTGCGTCTGGCAAGGCACCGTTTCGTTTTCAAGTTTTAGTGGTTGACCAGGTGGATGTTGTTTCGAG

AGTAGTTGGCACCGAGGGAGTGAAAGACCGACCTACTACCCCGCTAAGTCCGGACCATACTCAGTCGTTGTGGAAG

AAGTGCTCCGTCTGGAGTCGCGAGTTTCTACGTCCCCATTTTCGATTGGCGTAGAAATGGCTGTTCCGTAGGCCGT

CAAGTTGTCTAGCCCTTCCCGACCTAAACGACTCCTACTTCCACCTCCTTCCACTACAGTAAGACCACTTCTTCGA

GCTGGCAGAACCGGCGCTGTGGCGGCTGTACTAGGTTGACTATTTTCTCAAACTACGAGTCCCACATCGCCAAGCC

AAATAACTGCTGCCCTAGTCATGGCTGCCACTATACCCCGTTTACCACCAGTGGTAGGACAGCCGACACCGTGTCC

GACTTGCGGCCTCCTAGCTAGGATCTCGCGTGCTTACTCCCGGCTGTCCTTCGTTTCGACTTTCCTTAGTTTAAAC

CGGCGTCCGCATGGCACCTGTCCTTGCAGCACGACTGCGAAGTAGTCTTCCCGTGACCACGTTGCCTTTAACGAGT

AGTCGAGTCATAACGGGCGAGGTGCCAAATATTTTAAGAACTTCTGCTTTCCCGGAGCACTATGCGGATAAAAATA

TCCAATTACAGTACTATTATTACCAAAGAATCTGCAGTCCACCGTGAAAAGCCCCTTTACACGCGCCTTGGGGATA

AACAAATAAAAAGATTTATGTAAGTTTATACATAGGCGAGTACTCTGTTATTGGGACTATTTACGAAGTTATTATA

ACTTTTTCCTTCTCATACTCATAAGTTGTAAAGGCACAGCGGGAATAAGGGAAAAAACGCCGTAAAACGGAAGGAC

AAAAACGAGTGGGTCTTTGCGACCACTTTCATTTTCTACGACTTCTAGTCAACCCACGTGCTCACCCAATGTAGCT

TGACCTAGAGTTGTCGCCATTCTAGGAACTCTCAAAAGCGGGGCTTCTTGCAAAAGGTTACTACTCGTGAAAATTT

CAAGACGATACACCGCGCCATAATAGGGCA

2846

2922

2998

3074

3150

3226

3302

3378

3454

3530

3606

3682

3758

3834

3910

3986

4062

4138

4214

4290

4366
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A.5  pET28aRW-(CBD-EL4)3 
 
Submitted by  Julie C. Liu   Date 21 March 2006 
 
 
Strain name/   DH5αF' or BL21(DE3) pLysS / pET28aRW-(RGD-EL4)3.10 
(plasmid name)          DH5αF' or BL21(DE3) pLysS / pET28aRW-(RDG-EL4)3.1 
    DH5αF' or BL21(DE3) pLysS / pET28aRW-(PHSRN-EL4)3.1 
    DH5αF' or BL21(DE3) pLysS / pET28aRW-(NHRPS-EL4)3.4 
    DH5αF' or BL21(DE3) pLysS / pET28aRW-(CS1'-EL4)3.4 
 
 
Vector  (kb)   pET28aRW-RGD or pET28aRW-(RGD-EL4)3.10 
    pET28aRW-RDG or pET28aRW-(RDG-EL4)3.1 
    pET28aRW-PHSRN or pET28aRW-(PHSRN-EL4)3.1 
    pET28aRW-NHRPS or pET28aRW-(NHRPS-EL4)3.4 
    pET28aRW-CS1' or pET28aRW-(CS1'-EL4)3.4 
 
Construction 
 
The pET28a vector with a unique polylinker inserted between the NcoI and XhoI sites 
(pET28aRW) was obtained from Ralf Weberskirch.  The polylinker contains a 
heptahistidine tag, a T7 tag for antibody identification, and an enterokinase cleavage site.  
The cell-binding domain attached to an elastin tetramer (CBD-EL4) was isolated from 
pEC2-6RGDb.41, pEC2-13RDGa.13, pEC2-16PHSRNa.64, pEC2-22NHRPSa.25, and 
pEC2-3CS1'b.12 digested with XhoI and SalI.  These fragments were sequentially 
inserted into the pET28aRW vector digested with XhoI.  The intermediate cloning vectors 
(available in the DH5αF' strain) are: 
 
    pET28aRW-(CBD-EL4)1 (one cassette) 

pET28aRW-(RGD-EL4)1.3 
    pET28aRW-(RDG-EL4)1.1 
    pET28aRW-(PHSRN-EL4)1.4 
    pET28aRW-(NHRPS-EL4)1.3 
 

pET28aRW-(CBD-EL4)2 (two cassettes) 
pET28aRW-(RGD-EL4)2.1 

    pET28aRW-(NHRPS-EL4)2.1 
    pET28aRW-(CS1'-EL4)2.9 
 

Available Sources:  
 
1. 12% glycerol culture in Julie Liu’s -80 °C freezer box        

Culture conditions: 2×YT, 25 mg/L kanamycin,  
35 mg/L chloramphenicol for BL21(DE3) pLysS, 37 °C       

2. Plasmid DNA in Julie Liu’s -20 °C freezer box 
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Plasmid map (pET28aRW-(RGD-EL4)3) 
 

  
 
Positions of elements 

Vector Vector size (bp) Insert region (bp) 
pET28aRW-(RGD-EL4)3.10 6407 165-1337 
pET28aRW-(RDG-EL4)3.1 6407 165-1337 

pET28aRW-(PHSRN-EL4)3.1 6407 165-1337 
pET28aRW-(NHRPS-EL4)3.4 6407 165-1337 

pET28aRW-(CS1'-EL4)3.4 6488 165-1418 
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Full sequence (pET28aRW-(RGD-EL4)3) 

ATCCGGATATAGTTCCTCCTTTCAGCAAAAAACCCCTCAAGACCCGTTTAGAGGCCCCAAGGGGTTATGCTAGTT

ATTGCTCAGCGGTGGCAGCAGCCAACTCAGCTTCCTTTCGGGCTTTGTTAGCAGCCGGATCTCAGTGGTGGTGGT

GGTGGTGC tcg act tta tta ctc gag cgg cac ccc gat acc cgg aac acc gat gcc

cgg aac acc ttt gcc cgg tac acc gat gcc cgg aac gcc gat acc cgg cac ccc gat

acc cgg aac acc gat gcc cgg aac acc ttt gcc cgg tac acc gat gcc cgg aac gcc

gat acc cgg cac ccc gat acc cgg aac acc gat gcc cgg aac acc ttt gcc cgg tac

acc gat gcc cgg aac gcc gat acc cgg cac ccc gat acc cgg aac acc gat gcc cgg

aac acc ttt gcc cgg tac acc gat gcc cgg aac gcc gat acc cgg cac cgc aat tgg

ctt gct gct tgc ggg gct gtc tcc acg gcc agt gac agc ata gtc gag cgg cac ccc

gat acc cgg aac acc gat gcc cgg aac acc ttt gcc cgg tac acc gat gcc cgg aac

gcc gat acc cgg cac ccc gat acc cgg aac acc gat gcc cgg aac acc ttt gcc cgg

tac acc gat gcc cgg aac gcc gat acc cgg cac ccc gat acc cgg aac acc gat gcc

cgg aac acc ttt gcc cgg tac acc gat gcc cgg aac gcc gat acc cgg cac ccc gat

acc cgg aac acc gat gcc cgg aac acc ttt gcc cgg tac acc gat gcc cgg aac gcc

gat acc cgg cac cgc aat tgg ctt gct gct tgc ggg gct gtc tcc acg gcc agt gac

agc ata gtc gag cgg cac ccc gat acc cgg aac acc gat gcc cgg aac acc ttt gcc

cgg tac acc gat gcc cgg aac gcc gat acc cgg cac ccc gat acc cgg aac acc gat

gcc cgg aac acc ttt gcc cgg tac acc gat gcc cgg aac gcc gat acc cgg cac ccc

gat acc cgg aac acc gat gcc cgg aac acc ttt gcc cgg tac acc gat gcc cgg aac

agc tga aat aat gag ctc gcc gtg ggg cta tgg gcc ttg tgg cta cgg

gcc ttg tgg aaa cgg gcc atg tgg cta cgg gcc ttg cgg cta tgg gcc gtg ggg cta

tgg gcc ttg tgg cta cgg gcc ttg tgg aaa cgg gcc atg tgg cta cgg gcc ttg cgg

cta tgg gcc gtg ggg cta tgg gcc ttg tgg cta cgg gcc ttg tgg aaa cgg gcc atg

tgg cta cgg gcc ttg cgg cta tgg gcc gtg ggg cta tgg gcc ttg tgg cta cgg gcc

ttg tgg aaa cgg gcc atg tgg cta cgg gcc ttg cgg cta tgg gcc gtg gcg tta acc

gaa cga cga acg ccc cga cag agg tgc cgg tca ctg tcg tat cag ctc gcc gtg ggg

cta tgg gcc ttg tgg cta cgg gcc ttg tgg aaa cgg gcc atg tgg cta cgg gcc ttg

cgg cta tgg gcc gtg ggg cta tgg gcc ttg tgg cta cgg gcc ttg tgg aaa cgg gcc

atg tgg cta cgg gcc ttg cgg cta tgg gcc gtg ggg cta tgg gcc ttg tgg cta cgg

gcc ttg tgg aaa cgg gcc atg tgg cta cgg gcc ttg cgg cta tgg gcc gtg ggg cta

tgg gcc ttg tgg cta cgg gcc ttg tgg aaa cgg gcc atg tgg cta cgg gcc ttg cgg

cta tgg gcc gtg gcg tta acc gaa cga cga acg ccc cga cag agg tgc cgg tca ctg

tcg tat cag ctc gcc gtg ggg cta tgg gcc ttg tgg cta cgg gcc ttg tgg aaa cgg

gcc atg tgg cta cgg gcc ttg cgg cta tgg gcc gtg ggg cta tgg gcc ttg tgg cta

cgg gcc ttg tgg aaa cgg gcc atg tgg cta cgg gcc ttg cgg cta tgg gcc gtg ggg

cta tgg gcc ttg tgg cta cgg gcc ttg tgg aaa cgg gcc atg tgg cta cgg gcc ttg

TAGGCCTATATCAAGGAGGAAAGTCGTTTTTTGGGGAGTTCTGGGCAAATCTCCGGGGTTCCCCAATACGATCAA

TAACGAGTCGCCACCGTCGTCGGTTGAGTCGAAGGAAAGCCCGAAACAATCGTCGGCCTAGAGTCACCACCACCA

CCACCACG
 •   •   E  L   P  V  G  I   G  P  V  G  I   G 

 P  V  G  K  G  P  V  G  I   G  P  V  G  I   G  P  V  G  I  
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1

76
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377
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168
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gcc gat acc cgg cac ccc gat acc cgg aac acc gat gcc cgg aac acc ttt gcc cgg

tac acc gat gcc cgg aac gcc gat acc cgg cac cgc aat tgg ctt gct gct tgc ggg

gct gtc tcc acg gcc agt gac agc ata gtc gag ttt atc atc atc atc atg gtg gtg

gtg gtg gtg gtg acc cat ttg ctg tcc acc agt cat gct agc cat cat GGTATATCTCC

TTCTTAAAGTTAAACAAAATTATTTCTAGAGGGGAATTGTTATCCGCTCACAATTCCCCTATAGTGAGTCGTATT

AATTTCGCGGGATCGAGATCTCGATCCTCTACGCCGGACGCATCGTGGCCGGCATCACCGGCGCCACAGGTGCGG

TTGCTGGCGCCTATATCGCCGACATCACCGATGGGGAAGATCGGGCTCGCCACTTCGGGCTCATGAGCGCTTGTT

TCGGCGTGGGTATGGTGGCAGGCCCCGTGGCCGGGGGACTGTTGGGCGCCATCTCCTTGCATGCACCATTCCTTG

CGGCGGCGGTGCTCAACGGCCTCAACCTACTACTGGGCTGCTTCCTAATGCAGGAGTCGCATAAGGGAGAGCGTC

GAGATCCCGGACACCATCGAATGGCGCAAAACCTTTCGCGGTATGGCATGATAGCGCCCGGAAGAGAGTCAATTC

AGGGTGGTGAATGTGAAACCAGTAACGTTATACGATGTCGCAGAGTATGCCGGTGTCTCTTATCAGACCGTTTCC

CGCGTGGTGAACCAGGCCAGCCACGTTTCTGCGAAAACGCGGGAAAAAGTGGAAGCGGCGATGGCGGAGCTGAAT

TACATTCCCAACCGCGTGGCACAACAACTGGCGGGCAAACAGTCGTTGCTGATTGGCGTTGCCACCTCCAGTCTG

GCCCTGCACGCGCCGTCGCAAATTGTCGCGGCGATTAAATCTCGCGCCGATCAACTGGGTGCCAGCGTGGTGGTG

TCGATGGTAGAACGAAGCGGCGTCGAAGCCTGTAAAGCGGCGGTGCACAATCTTCTCGCGCAACGCGTCAGTGGG

CTGATCATTAACTATCCGCTGGATGACCAGGATGCCATTGCTGTGGAAGCTGCCTGCACTAATGTTCCGGCGTTA

TTTCTTGATGTCTCTGACCAGACACCCATCAACAGTATTATTTTCTCCCATGAAGACGGTACGCGACTGGGCGTG

GAGCATCTGGTCGCATTGGGTCACCAGCAAATCGCGCTGTTAGCGGGCCCATTAAGTTCTGTCTCGGCGCGTCTG

CGTCTGGCTGGCTGGCATAAATATCTCACTCGCAATCAAATTCAGCCGATAGCGGAACGGGAAGGCGACTGGAGT

GCCATGTCCGGTTTTCAACAAACCATGCAAATGCTGAATGAGGGCATCGTTCCCACTGCGATGCTGGTTGCCAAC

GATCAGATGGCGCTGGGCGCAATGCGCGCCATTACCGAGTCCGGGCTGCGCGTTGGTGCGGATATCTCGGTAGTG

GGATACGACGATACCGAAGACAGCTCATGTTATATCCCGCCGTTAACCACCATCAAACAGGATTTTCGCCTGCTG

GGGCAAACCAGCGTGGACCGCTTGCTGCAACTCTCTCAGGGCCAGGCGGTGAAGGGCAATCAGCTGTTGCCCGTC

TCACTGGTGAAAAGAAAAACCACCCTGGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTA

ATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTAAGTTAGCTCAC

TCATTAGGCACCGGGATCTCGACCGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGG

CATGACTATCGTCGCCGCACTTATGACTGTCTTCTTTATCATGCAACTCGTAGGACAGGTGCCGGCAGCGCTCTG

GGTCATTTTCGGCGAGGACCGCTTTCGCTGGAGCGCGACGATGATCGGCCTGTCGCTTGCGGTATTCGGAATCTT

GCACGCCCTCGCTCAAGCCTTCGTCACTGGTCCCGCCACCAAACGTTTCGGCGAGAAGCAGGCCATTATCGCCGG

CATGGCGGCCCCACGGGTGCGCATGATCGTGCTCCTGTCGTTGAGGACCCGGCTAGGCTGGCGGGGTTGCCTTAC

cgg cta tgg gcc gtg ggg cta tgg gcc ttg tgg cta cgg gcc ttg tgg aaa cgg gcc

atg tgg cta cgg gcc ttg cgg cta tgg gcc gtg gcg tta acc gaa cga cga acg ccc

cga cag agg tgc cgg tca ctg tcg tat cag ctc aaa tag tag tag tag tac cac cac

cac cac cac cac tgg gta aac gac agg tgg tca gta cga tcg gta gta CCATATAGAGG

AAGAATTTCAATTTGTTTTAATAAAGATCTCCCCTTAACAATAGGCGAGTGTTAAGGGGATATCACTCAGCATAA

TTAAAGCGCCCTAGCTCTAGAGCTAGGAGATGCGGCCTGCGTAGCACCGGCCGTAGTGGCCGCGGTGTCCACGCC

AACGACCGCGGATATAGCGGCTGTAGTGGCTACCCCTTCTAGCCCGAGCGGTGAAGCCCGAGTACTCGCGAACAA

AGCCGCACCCATACCACCGTCCGGGGCACCGGCCCCCTGACAACCCGCGGTAGAGGAACGTACGTGGTAAGGAAC

GCCGCCGCCACGAGTTGCCGGAGTTGGATGATGACCCGACGAAGGATTACGTCCTCAGCGTATTCCCTCTCGCAG

CTCTAGGGCCTGTGGTAGCTTACCGCGTTTTGGAAAGCGCCATACCGTACTATCGCGGGCCTTCTCTCAGTTAAG

TCCCACCACTTACACTTTGGTCATTGCAATATGCTACAGCGTCTCATACGGCCACAGAGAATAGTCTGGCAAAGG

GCGCACCACTTGGTCCGGTCGGTGCAAAGACGCTTTTGCGCCCTTTTTCACCTTCGCCGCTACCGCCTCGACTTA

ATGTAAGGGTTGGCGCACCGTGTTGTTGACCGCCCGTTTGTCAGCAACGACTAACCGCAACGGTGGAGGTCAGAC

CGGGACGTGCGCGGCAGCGTTTAACAGCGCCGCTAATTTAGAGCGCGGCTAGTTGACCCACGGTCGCACCACCAC

AGCTACCATCTTGCTTCGCCGCAGCTTCGGACATTTCGCCGCCACGTGTTAGAAGAGCGCGTTGCGCAGTCACCC

GACTAGTAATTGATAGGCGACCTACTGGTCCTACGGTAACGACACCTTCGACGGACGTGATTACAAGGCCGCAAT

AAAGAACTACAGAGACTGGTCTGTGGGTAGTTGTCATAATAAAAGAGGGTACTTCTGCCATGCGCTGACCCGCAC

CTCGTAGACCAGCGTAACCCAGTGGTCGTTTAGCGCGACAATCGCCCGGGTAATTCAAGACAGAGCCGCGCAGAC

GCAGACCGACCGACCGTATTTATAGAGTGAGCGTTAGTTTAAGTCGGCTATCGCCTTGCCCTTCCGCTGACCTCA

CGGTACAGGCCAAAAGTTGTTTGGTACGTTTACGACTTACTCCCGTAGCAAGGGTGACGCTACGACCAACGGTTG

CTAGTCTACCGCGACCCGCGTTACGCGCGGTAATGGCTCAGGCCCGACGCGCAACCACGCCTATAGAGCCATCAC

CCTATGCTGCTATGGCTTCTGTCGAGTACAATATAGGGCGGCAATTGGTGGTAGTTTGTCCTAAAAGCGGACGAC

CCCGTTTGGTCGCACCTGGCGAACGACGTTGAGAGAGTCCCGGTCCGCCACTTCCCGTTAGTCGACAACGGGCAG

AGTGACCACTTTTCTTTTTGGTGGGACCGCGGGTTATGCGTTTGGCGGAGAGGGGCGCGCAACCGGCTAAGTAAT

TACGTCGACCGTGCTGTCCAAAGGGCTGACCTTTCGCCCGTCACTCGCGTTGCGTTAATTACATTCAATCGAGTG

AGTAATCCGTGGCCCTAGAGCTGGCTACGGGAACTCTCGGAAGTTGGGTCAGTCGAGGAAGGCCACCCGCGCCCC

GTACTGATAGCAGCGGCGTGAATACTGACAGAAGAAATAGTACGTTGAGCATCCTGTCCACGGCCGTCGCGAGAC

CCAGTAAAAGCCGCTCCTGGCGAAAGCGACCTCGCGCTGCTACTAGCCGGACAGCGAACGCCATAAGCCTTAGAA

CGTGCGGGAGCGAGTTCGGAAGCAGTGACCAGGGCGGTGGTTTGCAAAGCCGCTCTTCGTCCGGTAATAGCGGCC

GTACCGCCGGGGTGCCCACGCGTACTAGCACGAGGACAGCAACTCCTGGGCCGATCCGACCGCCCCAACGGAATG
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TGGTTAGCAGAATGAATCACCGATACGCGAGCGAACGTGAAGCGACTGCTGCTGCAAAACGTCTGCGACCTGAGC

AACAACATGAATGGTCTTCGGTTTCCGTGTTTCGTAAAGTCTGGAAACGCGGAAGTCAGCGCCCTGCACCATTAT

GTTCCGGATCTGCATCGCAGGATGCTGCTGGCTACCCTGTGGAACACCTACATCTGTATTAACGAAGCGCTGGCA

TTGACCCTGAGTGATTTTTCTCTGGTCCCGCCGCATCCATACCGCCAGTTGTTTACCCTCACAACGTTCCAGTAA

CCGGGCATGTTCATCATCAGTAACCCGTATCGTGAGCATCCTCTCTCGTTTCATCGGTATCATTACCCCCATGAA

CAGAAATCCCCCTTACACGGAGGCATCAGTGACCAAACAGGAAAAAACCGCCCTTAACATGGCCCGCTTTATCAG

AAGCCAGACATTAACGCTTCTGGAGAAACTCAACGAGCTGGACGCGGATGAACAGGCAGACATCTGTGAATCGCT

TCACGACCACGCTGATGAGCTTTACCGCAGCTGCCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACAT

GCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGC

GGGTGTTGGCGGGTGTCGGGGCGCAGCCATGACCCAGTCACGTAGCGATAGCGGAGTGTATACTGGCTTAACTAT

GCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAA

AATACCGCATCAGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGG

TATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAA

AAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACG

AGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCC

CTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGG

GAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCT

GTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAA

GACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAG

AGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAG

TTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTT

GCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTC

AGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAACAATAAAACTGTCTGCTTACATAAACAGTAATACA

AGGGGTGTTATGAGCCATATTCAACGGGAAACGTCTTGCTCTAGGCCGCGATTAAATTCCAACATGGATGCTGAT

TTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAATCTATCGATTGTATGGGAAGCCC

GATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGACTA

AACTGGCTGACGGAATTTATGCCTCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTC

ACCACTGCGATCCCCGGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGTTGAT

GCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACAGCGATCGCGTATTT

CGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTTGGTTGATGCGAGTGATTTTGATGACGAGCGTAATGGC

TGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAACTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGT

GATTTCTCACTTGATAACCTTATTTTTGACGAGGGGAAATTAATAGGTTGTATTGATGTTGGACGAGTCGGAATC

ACCAATCGTCTTACTTAGTGGCTATGCGCTCGCTTGCACTTCGCTGACGACGACGTTTTGCAGACGCTGGACTCG

TTGTTGTACTTACCAGAAGCCAAAGGCACAAAGCATTTCAGACCTTTGCGCCTTCAGTCGCGGGACGTGGTAATA

CAAGGCCTAGACGTAGCGTCCTACGACGACCGATGGGACACCTTGTGGATGTAGACATAATTGCTTCGCGACCGT

AACTGGGACTCACTAAAAAGAGACCAGGGCGGCGTAGGTATGGCGGTCAACAAATGGGAGTGTTGCAAGGTCATT

GGCCCGTACAAGTAGTAGTCATTGGGCATAGCACTCGTAGGAGAGAGCAAAGTAGCCATAGTAATGGGGGTACTT

GTCTTTAGGGGGAATGTGCCTCCGTAGTCACTGGTTTGTCCTTTTTTGGCGGGAATTGTACCGGGCGAAATAGTC

TTCGGTCTGTAATTGCGAAGACCTCTTTGAGTTGCTCGACCTGCGCCTACTTGTCCGTCTGTAGACACTTAGCGA

AGTGCTGGTGCGACTACTCGAAATGGCGTCGACGGAGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTA

CGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGCAGTCCCGCGCAGTCG

CCCACAACCGCCCACAGCCCCGCGTCGGTACTGGGTCAGTGCATCGCTATCGCCTCACATATGACCGAATTGATA

CGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATATACGCCACACTTTATGGCGTGTCTACGCATTCCTCTT

TTATGGCGTAGTCCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCC

ATAGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTT

TTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGC

TCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGG

GACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCC

CTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGA

CACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATT

CTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTC

TCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAAACCATAGACGCGAGACGACTTCGGTC

AATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGCCACCAAAAAAACAAA

CGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAG

TCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTTGTTATTTTGACAGACGAATGTATTTGTCATTATGT

TCCCCACAATACTCGGTATAAGTTGCCCTTTGCAGAACGAGATCCGGCGCTAATTTAAGGTTGTACCTACGACTA

AATATACCCATATTTACCCGAGCGCTATTACAGCCCGTTAGTCCACGCTGTTAGATAGCTAACATACCCTTCGGG

CTACGCGGTCTCAACAAAGACTTTGTACCGTTTCCATCGCAACGGTTACTACAATGTCTACTCTACCAGTCTGAT

TTGACCGACTGCCTTAAATACGGAGAAGGCTGGTAGTTCGTAAAATAGGCATGAGGACTACTACGTACCAATGAG

TGGTGACGCTAGGGGCCCTTTTGTCGTAAGGTCCATAATCTTCTTATAGGACTAAGTCCACTTTTATAACAACTA

CGCGACCGTCACAAGGACGCGGCCAACGTAAGCTAAGGACAAACATTAACAGGAAAATTGTCGCTAGCGCATAAA

GCAGAGCGAGTCCGCGTTAGTGCTTACTTATTGCCAAACCAACTACGCTCACTAAAACTACTGCTCGCATTACCG

ACCGGACAACTTGTTCAGACCTTTCTTTACGTATTTGAAAACGGTAAGAGTGGCCTAAGTCAGCAGTGAGTACCA

CTAAAGAGTGAACTATTGGAATAAAAACTGCTCCCCTTTAATTATCCAACATAACTACAACCTGCTCAGCCTTAG
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GCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGTTTTCTCCTTCATTACAGAAACGGCTT

TTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCATTTGATGCTCGATGAGTTTTTCTAA

GAATTAATTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCC

CCGAAAAGTGCCACCTGAAATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAAATTTTTGTTAAATCAGCTC

ATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGTGT

TGTTCCAGTTTGGAACAAGAGTCCACTATTAAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCA

GGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCG

GAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCCGGCGAACGTGGCGAGAAAGGAAGGGAAGAA

AGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTGCGCGTAACCACCACACCCGCCGCGCT

TAATGCGCCGCTACAGGGCGCGTCCCATTCGCCA

CGTCTGGCTATGGTCCTAGAACGGTAGGATACCTTGACGGAGCCACTCAAAAGAGGAAGTAATGTCTTTGCCGAA

AAAGTTTTTATACCATAACTATTAGGACTATACTTATTTAACGTCAAAGTAAACTACGAGCTACTCAAAAAGATT

CTTAATTAAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGG

GGCTTTTCACGGTGGACTTTAACATTTGCAATTATAAAACAATTTTAAGCGCAATTTAAAAACAATTTAGTCGAG

TAAAAAATTGGTTATCCGGCTTTAGCCGTTTTAGGGAATATTTAGTTTTCTTATCTGGCTCTATCCCAACTCACA

ACAAGGTCAAACCTTGTTCTCAGGTGATAATTTCTTGCACCTGAGGTTGCAGTTTCCCGCTTTTTGGCAGATAGT

CCCGCTACCGGGTGATGCACTTGGTAGTGGGATTAGTTCAAAAAACCCCAGCTCCACGGCATTTCGTGATTTAGC

CTTGGGATTTCCCTCGGGGGCTAAATCTCGAACTGCCCCTTTCGGCCGCTTGCACCGCTCTTTCCTTCCCTTCTT

TCGCTTTCCTCGCCCGCGATCCCGCGACCGTTCACATCGCCAGTGCGACGCGCATTGGTGGTGTGGGCGGCGCGA

ATTACGCGGCGATGTCCCGCGCAGGGTAAGCGGT
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