
















 













Class Consensus 
Type I -X-S/T-X-  
Type II -X- -X-  
Type III -X-D/E-X-  
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Gene 5' Primer 3' Primer 
AMIGO1 W104 W105 
AMIGO2 W106 W107 
AMIGO3 W108 W109 
LINGO1 W110 W111 



° µ µ

µ



°

°

Gene 5' Primer 3' Primer PCR Template 
sDER W141 W142 pUAST-DER-GFP (K. Cook) 
sKek1 W143 W144 pUAST-Kek1-V5/6XHis (D. Alvarado) 
sKek2 W145 W146 pUAST-Kek2-V5/6XHis (D. Alvarado) 
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Antibody Dilution Host Source 
Armadillo 1:100 mouse DSHB (N27A1) 
BrdU 1:200 mouse DSHB (G3G4) 
Canoe 1:500 rabbit D. Yamamoto 
Echinoid 1:250 rat J. Hsu 
dEGFR 1:2000 rabbit J. Duffy 
p120catenin 1:25 mouse DSHB (p4B2) 
Polychaetoid 1:1000 rabbit R. Cagan 
Shotgun 1:250 rat DSHB (DCAD2) 
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A9-

GAL4 
n 

(wings) 
ap-

GAL4 
n 

(wings) 

Kek516 II ++ 110 +++ 40 

Kek516,52 II +++ 103 L N/A 

Kek5 L16 III - 102 + 135 

Kek5 L43-1,16 III - 114 ++ 114 

Kek5 I13-2 II + 80 +++ 22 

Kek5 I27,13-2 II ++ 116 L N/A 

Kek5 IC11 III - 112 - 94 

Kek5 IC+PC11 I - >50** - 158 

Kek5 12316 II +++* >50** L N/A 

Kek5 4525 II + >50** ++ 102 

















[ptc-GAL4] x Localization Extrusion Enlarged Cells 
Kek516 II + ++ ++ 
Kek516,52 II + +++ +++ 
Kek5 L16 III - - - 
Kek5 L43-1,16 III - + + 
Kek5 I13-2 II + ++ ++ 
Kek5 I27,13-2 II + +++ +++ 
Kek5 IC11 III - - - 
Kek5 IC+PC11 I + - - 
Kek5 1236 II + + - 
Kek5 4525 II + + + 











[ptc-GAL4] x Arm 
Kek516 II + 
Kek516,52 II + 
Kek5 L16 III NE 
Kek5 I13-2 II NE 
Kek5 I27,13-2 II NE 
Kek5 IC11 III NE 
Kek5 IC+PC11 I + 
Kek5 1236 II + 
Kek5 4525 II + 









[ptc-GAL4] x Localization Arm 
Kek159 II + NE 
Kek2JDH2 II + NE 
Kek438-5 II + NE 
Kek612 II - NE 



 

[ptc-GAL4] x Localization Arm 
Kek5 K4L47 I + NE 
Kek5 K4I5-1III (+) (+) 
Kek5 K4LI57III - NE 









[ptc-GAL4] x 
Avg. 
# SB 

n 
(flies) 

Kek516 II 14 52 
Kek5 I13-2 II 10 47 
Kek5 IC+PC11 I 4 108 







[ptc-GAL4] x Arm Shg p120 Cno Pyd EGFR 
Kek516 II + (+) (+) - - NE 
Kek5 I13-2 II NE NE NE - - NT 
Kek5 IC+PC11 I + + NE NE NE NT 
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Gene Name IMAGE ID Accession Library Vector OpenBiosystems # Alternatives
AMIGO1 5725643 BC040879 NIH MGC 125 pCMV-Sport6 5725643

AMIGO2 4828334 BC047595 NIH MGC 97 pCMV-Sport6.1 30387316 4828334; 
pBluescriptR

AMIGO3 5211193 BC110418 NIH MGC 118 pCMV-Sport6 5211193 40025738; pCR-
BluntII-TOPO

GPR124 9007223 BC146774 Kazusa-KIAA-
pBluescriptIISK+ N/A EST cDNAs only

GPR125 N/A BC026009 N/A pDNR-LIB 4714761

IGSF10 N/A N/A N/A N/A EST cDNAs only

ISLR 5763157 BC111013 NIH_MGC_114 pCMV-SPORT6 5763157 4794738; 
pBluescriptR

ISLR2 8862545 BC152429 Kazusa-KIAA-
pBluescriptIISK+ N/A EST cDNAs only

LINGO1 4797856 BC068558 NIH_MGC_96 pCMV-Sport6 4214343 4797856; 
pBluescriptR

LINGO2 9021514 BC137514 NIH_MGC_310 pCR4-TOPO 9021514
LINGO3 N/A N/A N/A N/A N/A

LINGO4 9021217 BC137220 NIH_MGC_362 pCR4-TOPO 9021217 902121;, same 
vector

LRFN1 N/A N/A N/A N/A N/A
LRFN2 40147341 BC142616 NIH_MGC_417 pCMV-SPORT6 40147341
LRFN3 3537259 BC003578 NIH_MGC_7 pOTB7 3537259
LRFN4 4637053 BC015581 NIH_MGC_18 pOTB7 4637053
LRFN5 5286818 BC043165 NIH_MGC_96 pBluescriptR 5286818

LRIG1 30340674 BC071561 NIH_MGC_147 pBluescriptR 30340674
LRIG2 40125921 BC117370 NIH_MGC_311 pCR4-TOPO 40125921
LRIG3 8991885 BC126169 NIH_MGC_310 pCR4-TOPO 8991885

LRIT1 N/A N/A N/A N/A N/A
LRIT2 9053002 BC144475 NIH_MGC_362 N/A EST cDNAs only
LRIT3 40026462 BC104037 NIH_MGC_283 pCR-BluntII-TOPO 40026462

LRRC24 5767723 BC111067 NIH_MGC_121 pCMV-SPORT6 5767723
LRRC4/NAG14 40068142 BC111561 NIH_MGC_282 pCR-BluntII-TOPO 40068142
LRRC4B/LRIG4 N/A N/A N/A N/A N/A
LRRC4C/NGL1 5274422 BC041374 NIH_MGC_95 pBluescriptR 5274422

LRRN1 4826337 BC034947 NIH_MGC_97 pBluescriptR 4826337

LRRN2 5301942 BC068541 NIH_MGC_96 pBluescriptR 5301942 4798822; same 
vector

LRRN3 5263900 BC035133 NIH_MGC_95 pBluescriptR 5263900

MXRA5 N/A N/A N/A N/A N/A

NTRK1 9052759 BC144239 NIH_MGC_361 N/A EST cDNAs only
NTRK2 4941763 BC031835 NCI_CGAP_Brn67 pCMV-SPORT6 4941763
NTRK3 4181574 BC013693 NCI_CGAP_Brn67 pCMV-SPORT6 4181574

PXDN N/A N/A N/A N/A EST cDNAs only
PXDNL N/A BC132813 N/A pCR4-TOPO 40146835
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GATEWAY CLONING WITH MODIFIED ATT SITES (B1.1, 2.1) 
(Rual et al. Genome Res. 2004 14: 2128-2135) 

 
 

attB sites in PCR product 
 
attB1: 5’ ACAAGTTTGTACAAAAAAGCAGGCT 3’ attB1.1: 5’ ACAACTTTGTACAAAAAAGTTG 3’ 
          TGTTCAAACATGTTTTTTGCACCGA                TGTTGAAACATGTTTTTTCAAC 
 
attB2: 5’ ACCCAGCTTTCTTGTACTTTGTGGT 3’ attB2.1: 5’ CAACTTTCTTGTACAAAGTTGT 3’ 

    TGGGTCGAAAGAACATGTTTCACCA           GTTGAAAGAACATGTTTCAACA 
 
Notes: 
Bases are kept throughout recombination steps. 
Bases have changed between versions. 
Bases participate in recombination; these bases are unchanged, making the new 
sites compatible with original P sites. 

 
 

        [CAGGCT]           [GACCCAG]     --| 
GTACAAAAAAGTTG--------PCR--------GCAACTTT   --| B1.1, 2.1 | B1, 2 
      TTTCAAC--------PCR--------CGTTGAAAGAACATG --|    | 
          [GTCCGA]           [CTGGGTC]     --| 
 

(C or G – only added to put in frame with pUAST fusion expression vectors) 
 
 
 
attL sites in resulting pENTR vector 
 
5’ N75-CCAACTTT-----------insert-goes-here-----CTTGTACAAAGTTGG-N75 3’ 
   N75-GGTTGAAACATGTTT----insert-goes-here------------TTTCAACC-N75 
 
     ||| 
     VVV 
 
5’ N75-CCAACTTTGTACAAAAAAGTTG----PCR----CAACTTTCTTGTACAAAGTTGG-N75 3’ 
   N75-GGTTGAAACATGTTTTTTCAAC----PCR----GTTGAAAGAACATGTTTCAACC-N75 
 
 
Note: the regions outside of the recombination sites (non-underlined bases in 
figure above) will not be affected by new attB sites. 
 
 
 
attB sites in resulting expression construct (pUAST, etc) 
(this will be a hybrid of the attB1/2 and attB1.1/2.1 sites) 
 
5’ ACAAGTTTGTACAAAAAAGTTG----PCR----CAACTTTCTTGTACTTTGTGGT 3’ 
   TGTTCAAACATGTTTTTTCAAC----PCR----GTTGAAAGAACATGTTTCACCA 
 
   |--B1--|      |-B1.1-|           |-B2.1-|      |--B2--| 



!
!
!
!
!

!""#$%&'()*(

(

+,-#./-01()-,$&$2*(31&4#15(



W104 (AMIGO1 5’) 
GGGGACAACTTTGTACAAAAAAGTTGGAAAATGCACCCCCACCGTGACCCG 

W105 (AMIGO1 3’) 
GGGGACAACTTTGTACAAGAAAGTTGGCACCACAATGGGCGTATCAGAGAAG 

W106 (AMIGO2 5’) 
GGGGACAACTTTGTACAAAAAAGTTGGAAAATGTCGTTACGTGTACACACTCTGC 

W107 (AMIGO2 3’) 
GGGGACAACTTTGTACAAGAAAGTTGGAGTGGACGCGACAAAAGGTGTGTC 

W108 (AMIGO3 5’) 
GGGGACAACTTTGTACAAAAAAGTTGGAAAATGACGTGGTTGGTGCTGCTGGG 

W109 (AMIGO3 3’) 
GGGGACAACTTTGTACAAGAAAGTTGGGGTTGTCATGGGACCCTCGGAG 

W110 (LINGO1 5’) 
GGGGACAACTTTGTACAAAAAAGTTGGAAAATGCAGGTGAGTAAGAGGATGCTG 

W111 (LINGO1 3’) 
GGGGACAACTTTGTACAAGAAAGTTGGTATCATCTTCATGTTGAACTTGCG 

 
 
W141 (sDER 5’) 

GGGGACAACTTTGTACAAAAAAGTTGGAAAATGCTGCTACGACGGCGCAAC 
W142 (sDER 3’) 

GGGGACAACTTTGTACAAGAAAGTTGGCTTGCTGCTCCTCGGCGGAC 
W143 (sKEK1 5’) 

GGGGACAACTTTGTACAAAAAAGTTGGAAAATGCATATCAGGGAAGCAGTTTTC 
W144 (sKEK1 3’) 

GGGGACAACTTTGTACAAGAAAGTTGGTTGGCCACTACCCAGGGAGGC 
W145 (sKEK2 5’) 

GGGGACAACTTTGTACAAAAAAGTTGGAAAATGAGTGGTCTGCCAATCTGG 
W146 (sKEK2 3’) 

GGGGACAACTTTGTACAAGAAAGTTGGGTTCATGTAATCCCTGGGGAAG 
 

 ATTB 1.1/2.1 SITES 
 CODING REGION 
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Oligo W45

attB1 N FLANK LRRs C FLANK Ig Tm

Oligo W20 5' half

Oligo W23 3' half

Oligo W19 3' half

IC1 IC2 IC3

Oligo W21 3' half

Oligo W20 3' half

IC4

Oligo W19 5' half

IC5 IC6 (PDZ)

Oligo W23 5' half

Oligo W21 5' half

attB2

Oligo W22
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GGCCAGACCCACGTAGTCCAGCGGCAGATCGGCGGCGGAGAAGTTAAGCGTCTCCAGGATGACCTTGCCCGAACTG

GGGCACGTGGTGTTCGACGATGTGCAGCTAATTTCGCCCGGCTCCACGTCCGCCCATTGGTTAATCAGCAGACCCT

CGTTGGCGTAACGGAACCATGAGAGGTACGACAACCATTTGAGGTATACTGGCACCGAGCCCGAGTTCAAGAAGAA

GGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCG

ACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTA

CCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTC

GGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGT

AACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCA

GAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATT

TGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACC

GCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGA

TCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAG

GATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCT

GACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGAC

TCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCC

ACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACT

TTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCA

ACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCA

ACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTC

AGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCG

TAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTC

TTGCCCGGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCT

TCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGAT

CTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAAT

CCGGTCTGGGTGCATCAGGTCGCCGTCTAGCCGCCGCCTCTTCAATTCGCAGAGGTCCTACTGGAACGGGCTTGAC

CCCGTGCACCACAAGCTGCTACACGTCGATTAAAGCGGGCCGAGGTGCAGGCGGGTAACCAATTAGTCGTCTGGGA

GCAACCGCATTGCCTTGGTACTCTCCATGCTGTTGGTAAACTCCATATGACCGTGGCTCGGGCTCAAGTTCTTCTT

CCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGC

TGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAAT

GGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAG

CCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCA

TTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGT

CTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAA

ACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGG

CGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACT

AGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTC

CTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGA

CTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTG

AGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGG

TGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGA

AATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGT

TGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGT

TGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAG

TCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGC

ATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAG

AACGGGCCGCAGTTGTGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGA

AGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTA

GAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTA

1

77

153

229

305

381

457

533

609

685

761

837

913

989

1065

1141

1217

1293

1369

1445

1521

1597

1673

1749



AAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGT

CTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAG

TGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCG

TCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAA

GCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG

CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACCGAATCGCGCGGAACTAACG

ACAGTCGCTCCAAGGTCGTCGAACAAAAGGTGAATGTGTTGCGGAGAGCGGGTGGGAGACAGCGAAAGAGCAACTA

CGAAACGTGGTGTGGTGGAGGTGAATTATGAAGAGGGCGCGCGATTTGAAAAGTATGTATATAAAAAATATATCCC

GGTGTTTTATGTAGCGATAAACGAGTTTTTGATGTAAGGTATGCAGGTGTGTAAGTCTTTTGGTTAGAAGACAAAT

CCAAAGTCTACTTGTGGGGATGTTCGAAGGGGAAATACTTGTATTCTATAGGTCATATCTTGTTTTTATTGGCACA

AATATAATTACATTAGCTTTTTGAGGGGGCAATAAACAGTAAACACGATGGTAATAATGGTAAAAAAAAAAACAAG

CAGTTATTTCGGATATATGTCGGCTACTCCTTGCGTCGGGCCCGAAGTCTTAGAGCCAGATATGCGAGCACCCGGA

AGCTCACGATGAGAATGGCCAGACCATGATGAAATAACATAAGGTGGTCCCGTCGGCAAGAGACATCCACTTAACG

TATGCTTGCAATAAGTGCGAGTGAAAGGAATAGTATTCTGAGTGTCGTATTGAGTCTGAGTGAGACAGCGATATGA

TTGTTGATTAACCCTTAGCATGTCCGTGGGGTTTGAATTAACTCATAATATTAATTAGACGAAATTATTTTTAAAG

TTTTATTTTTAATAATTTGCGAGTACGCAAAGCTTCTGCATGAGCTCGGATCCAAGCTTGCATGCCTGCAGGTCGG

AGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGG

AGTACTGTCCTCCGAGCGGAGACTCTAGCGAGCGCCGGAGTATAAATAGAGGCGCTTCGTCTACGGAGCGACAATT

CAATTCAAACAAGCAAAGTGAACACGTCGCTAAGCGAAAGCTAAGCAAATAAACAAGCGCAGCTGAACAAGCTAAA

CAATCTGCAGTAAAGTGCAAGTTAAAGTGAATCAATTAAAAGTAACCAGCAACCAAGTAAATCAACTGCAACTACT

GTACTACTTTATTGTATTCCACCAGGGCAGCCGTTCTCTGTAGGTGAATTGC

ATACGAACGTTATTCACGCTCACTTTCCTTATCATAAGACTCACAGCATAACTCAGACTCACTCTGTCGCTATACT

AACAACTAATTGGGAATCGTACAGGCACCCCAAACTTAATTGAGTATTATAATTAATCTGCTTTAATAAAAATTTC

AAAATAAAAATTATTAAACGCTCATGCGTTTCGAAGACGTACTCGAGCCTAGGTTCGAACGTACGGACGTCCAGCC

TCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCC

TCATGACAGGAGGCTCGCCTCTGAGATCGCTCGCGGCCTCATATTTATCTCCGCGAAGCAGATGCCTCGCTGTTAA

GTTAAGTTTGTTCGTTTCACTTGTGCAGCGATTCGCTTTCGATTCGTTTATTTGTTCGCGTCGACTTGTTCGATTT

GTTAGACGTCATTTCACGTTCAATTTCACTTAGTTAATTTTCATTGGTCGTTGGTTCATTTAGTTGACGTTGATGA

TTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACA

GAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTC

ACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGC

AGAGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATT

CGCCTACGGCCCTCGTCTGTTCGGGCAGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATAC

GCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTATGGCGTGGCTTAGCGCGCCTTGATTGC

TGTCAGCGAGGTTCCAGCAGCTTGTTTTCCACTTACACAACGCCTCTCGCCCACCCTCTGTCGCTTTCTCGTTGAT

GCTTTGCACCACACCACCTCCACTTAATACTTCTCCCGCGCGCTAAACTTTTCATACATATATTTTTTATATAGGG

CCACAAAATACATCGCTATTTGCTCAAAAACTACATTCCATACGTCCACACATTCAGAAAACCAATCTTCTGTTTA

GGTTTCAGATGAACACCCCTACAAGCTTCCCCTTTATGAACATAAGATATCCAGTATAGAACAAAAATAACCGTGT

TTATATTAATGTAATCGAAAAACTCCCCCGTTATTTGTCATTTGTGCTACCATTATTACCATTTTTTTTTTTGTTC

GTCAATAAAGCCTATATACAGCCGATGAGGAACGCAGCCCGGGCTTCAGAATCTCGGTCTATACGCTCGTGGGCCT

TCGAGTGCTACTCTTACCGGTCTG

3 ' P

UAS sites

1825

1901

1977

2053

2129

2205

2281

2357

2433

2509

2585

2661

2737

2813

2889

2965

3041

3117

3193

3269



GAAATCTGCCAAGAAGTAATTATTGAATACAAGAAGAGAACTCTGAATAGGGAATTGGGGAATTCGTTAACA GAT

CTG ACA AGT TTG TAC AAA AAA GCA GGC TCCAGGAAA ATG ATC CTT CTG CTG CTG GGT

GTG CTA GTG GTT CTA ATG GCC CTA CCG CCG CCC ACC GCA GGC ACC ACC GAT TGG ATG

CAG AGC TGC GGT ACA TGC CAC TGT CAG TGG AAT TCG GGC AAG AAG AGC GCC GAC TGC

AAG AAC AAG GCG CTA ACC AAA ATT CCG CAG GAC ATG AGC AAC GAG ATG CAG GTG CTG

GAC TTT GCC CAC AAT CAA ATA CCC GAG CTG CGG CGC GAA GAG TTC CTA CTG GCC GGT

CTG CCC AAT GTG CAC AAG ATC TTT TTG CGC AAC TGC ACC ATC CAG GAG GTG CAT CGC

GAG GCC TTC AAG GGT CTG CAT ATC CTA ATC GAG CTG GAC CTG TCG GGC AAT CGG ATA

CGG GAA CTG CAT CCG GGC ACT TTC GCC GGC CTG GAG AAG CTG CGC AA T GTG ATC ATC

AAC AAC AAC GAG ATC GAG GTG CTG CCC AAC CAT CTG TTC GTC AAC CTG AGC TTC CTG

TCG CGC ATC GAG TTC CGG AAC AAT CGA TTG CGC CAG GTG CAG CTG CAC GTC TTC GCT

GGC ACA ATG GCG CTG AGC GCC ATT TCG CTG GAA CAG AAC CGC CTC TCA CAT CTG CAC

AAG GAG ACA TTC AAG GAT CTG CAG AAG CTG ATG CAT CTA TCG CTG CAG GGT AAC GCA

TGG AAC TGC AGC TGC GAG CTG CAG GAC TTT CGC GAC TTT GCG ATC AGC AAA CGG CTC

TAC ACA CCG CCC ACC GAT TGC CAG GAG CCG CCA CAG CTG CGC GGC AAG CTG TGG AGC

GAG GTG CCA TCG GAG AAC TTC GCC TGC CGG CCG CGC ATT TTG GGT TCC GTG CGC TCC

TTC ATC GAG GCC AAT CAC GAC AAT ATC TCG CTA CCC TGC CGC ATT GTC GGC AGT CCG

CTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGT CTA

GAC TGT TCA AAC ATG TTT TTT CGT CCG AGGTCCTTT TAC TAG GAA GAC GAC GAC CCA

CAC GAT CAC CAA GAT TAC CGG GAT GGC GGC GGG TGG CGT CCG TGG TGG CTA ACC TAC

GTC TCG ACG CCA TGT ACG GTG ACA GTC ACC TTA AGC CCG TTC TTC TCG CGG CTG ACG

TTC TTG TTC CGC GAT TGG TTT TAA GGC GTC CTG TAC TCG TTG CTC TAC GTC CAC GAC

CTG AAA CGG GTG TTA GTT TAT GGG CTC GAC GCC GCG CTT CTC AAG GAT GAC CGG CCA

GAC GGG TTA CAC GTG TTC TAG AAA AAC GCG TTG ACG TGG TAG GTC CTC CAC GTA GCG

CTC CGG AAG TTC CCA GAC GTA TAG GAT TAG CTC GAC CTG GAC AGC CCG TTA GCC TAT

GCC CTT GAC GTA GGC CCG TGA AAG CGG CCG GAC CTC TTC GAC GCG TT A CAC TAG TAG

TTG TTG TTG CTC TAG CTC CAC GAC GGG TTG GTA GAC AAG CAG TTG GAC TCG AAG GAC

AGC GCG TAG CTC AAG GCC TTG TTA GCT AAC GCG GTC CAC GTC GAC GTG CAG AAG CGA

CCG TGT TAC CGC GAC TCG CGG TAA AGC GAC CTT GTC TTG GCG GAG AGT GTA GAC GTG

TTC CTC TGT AAG TTC CTA GAC GTC TTC GAC TAC GTA GAT AGC GAC GTC CCA TTG CGT

ACC TTG ACG TCG ACG CTC GAC GTC CTG AAA GCG CTG AAA CGC TAG TCG TTT GCC GAG

ATG TGT GGC GGG TGG CTA ACG GTC CTC GGC GGT GTC GAC GCG CCG TTC GAC ACC TCG

CTC CAC GGT AGC CTC TTG AAG CGG ACG GCC GGC GCG TAA AAC CCA AGG CAC GCG AGG

AAG TAG CTC CGG TTA GTG CTG TTA TAG AGC GAT GGG ACG GCG TAA CAG CCG TCA GGC

 M  I   L   L   L   L   G 

 V  L   V  V  L   M  A   L   P   P   P   T   A   G  T   T   D  W  M 

 Q  S   C  G  T   C  H  C  Q  W  N  S   G  K  K  S   A   D  C 

 K  N  K  A   L   T   K  I   P   Q  D  M  S   N  E   M  Q  V  L  

 D  F   A   H  N  Q  I   P   E   L   R   R   E   E   F   L   L   A   G 

 L   P   N  V  H  K  I   F   L   R   N  C  T   I   Q  E   V  H  R  

 E   A   F   K  G  L   H  I   L   I   E   L   D  L   S   G  N  R   I  

 R   E   L   H  P   G  T   F   A   G  L   E   K  L   R   N   V  I   I  

 N  N  N  E   I   E   V  L   P   N  H  L   F   V  N  L   S   F   L  

 S   R   I   E   F   R   N  N  R   L   R   Q  V  Q  L   H  V  F   A  

 G  T   M  A   L   S   A   I   S   L   E   Q  N  R   L   S   H  L   H 

 K  E   T   F   K  D  L   Q  K  L   M  H  L   S   L   Q  G  N  A  

 W  N  C  S   C   E   L   Q  D  F   R   D  F   A   I   S   K  R   L  

 Y   T   P   P   T   D  C  Q  E   P   P   Q  L   R   G  K  L   W  S  

 E   V  P   S   E   N  F   A   C  R   P   R   I   L   G  S   V  R   S  

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

 R   P   N  V  T   W  V  Y   N  K  R   P   L   Q  Q  Y   D  P   R  

 V  R   V  L   T   S   V  E   Q  M  P   E   Q  P   S   Q  V  L   T  

 S   E   L   R   I   V  G  V  R   A   S   D  K  G  A   Y   T   C  V 

 A   D  N  R   G  G  R   A   E   A   E   F   Q  L   L   V  S   G  D 

 Y   A   G  A   V  S   A   S   D  G  M  G  M  G  A   I   G  A   P  

 T   I   D  P   Q  T   N  M  F   L   I   I   C   L   I   I   T   T   L  

 L   L   L   L   L   V  A   V  L   T   L   F   W  Y   C  R   R   I   K 

 T   E   P   V  Y   D  N  L   G  L   R   T   T   A   G  G  N  S   T  

 L   N  L   T   K  I   A   G  S   Q  G  G  A   G  Q  Q  Y   S   M 

 R   D  R   P   L   P   A   T   P   S   L   T   S   V  S   S   A   T   N 

 A   S   K  I   Y   E   P   I   H  E   L   I   Q  Q  Q  Q  Q  L   Q 

 Q  Q  Q  Q  Q  Q  Q  Q  R   L   G  S   M  D  T   E   P   L   Y  

 G  V  R   Q  Q  G  I   T   I   L   P   G  S   S   I   S   G  A   G 

 L   G  H  A   A   Y   L   S   P   G  S   G  A   A   V  S   P   S   H 

 A   S   S   S   G  D  S   P   K  A   A   K  I   P   P   R   P   P   P  

 K  P   K  K  K  M  S   V  T   T   T   R   S   G  Q  G  S   T   S  

 Q  L   F   D  D  E   G  E   D  G  T   E   V  D   P   A   F   L  

 Y   K   V   V   V  P   R   A   R   D  P   P   V  A   T   M  V  S  

 K  G  E   E   L   F   T   G  V  V  P   I   L   V  E   L   D  G  D 

 V  N  G  H  K  F   S   V  S   G  E   G  E   G  D  A   T   Y   G 

 K  L   T   L   K  F   I   C   T   T   G  K  L   P   V  P   W  P   T  

 L   V  T   T   L   T   Y   G  V  Q  C  F   S   R   Y   P   D  H  M 

 K  Q  H  D  F   F   K  S   A   M  P   E   G  Y   V  Q  E   R   T  

 I   F   F   K  D  D  G  N  Y   K  T   R   A   E   V  K  F   E   G 

 D  T   L   V  N  R   I   E   L   K  G  I   D  F   K  E   D  G  N 

 I   L   G  H  K  L   E   Y   N  Y   N  S   H  N  V  Y   I   M  A  

 D  K  Q  K  N  G  I   K  V  N  F   K  I   R   H  N  I   E   D 

 G  S   V  Q  L   A   D  H  Y   Q  Q  N  T   P   I   G  D  G  P  

 V  L   L   P   D  N  H  Y   L   S   T   Q  S   A   L   S   K  D  P  

 N  E   K  R   D  H  M  V  L   L   E   F   V  T   A   A   G  I   T  

 L   G  M  D  E   L   Y   K  • 
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CGT CCC AAT GTC ACC TGG GTG TAC AAC AAG CGG CCA TTG CAG CAG TAC GAC CCG CGT

GTG CGT GTC CTC ACC TCC GTG GAA CAG ATG CCG GAG CAG CCC TCC CAG GTG CTC ACC

TCG GAG CTG CGC ATC GTG GGC GTA CGG GCC TCC GAC AAG GGT GCC TAC ACC TGT GTG

GCG GAT AAC CGG GGC GGA CGG GCG GAG GCC GAG TTC CAG CTG CTC GTG AGC GGT GAC

TAT GCC GGC GCG GTA TCC GCC TCC GAT GGC ATG GGC ATG GGC GCC ATT GGG GCA CCA

ACC ATT GAT CCG CAA ACG AAC ATG TTT CTC ATC ATC TGT CTA ATC ATT ACG ACG CTG

CTG CTC CTG CTG CTC GTG GCG GTG CTG ACG CTC TTC TGG TAC TGC CGa CGC ATC AAG

ACC GAG CCA GTG TAC GAC AAC TTG GGA TTG CGA ACC ACT GCC GGC GGC AAC TCC ACC

CTC AAT CTG ACC AAG ATC GCC GGC TCA CAG GGG GGC GCT GGT CAG CAG TAC TCG ATG

CGG GAC CGA CCA CTT CCG GCC ACG CCC AGC CTG ACA TCG GTG TCC TCG GCG ACC AAT

GCC AGT AAG ATT TAC GAG CCC ATA CAC GAG CTG ATT CAG CAG CAA CAG CAG TTG CAA

CAA CAA CAA CAG CAG CAG CAG CAG CGA CTG GGC TCC ATG GAC ACG GAA CCC CTG TAC

GGA GTT CGG CAA CAG GGG ATC ACG ATA CTG CCC GGC TCG AGC ATT AGC GGT GCC GGA

CTG GGC CAC GCC GCC TAC CTT TCA CCC GGC TCG GGT GCC GCC GTA TCG CCA AGC CAC

GCC AGC AGC AGC GGT GAC TCT CCG AAG GCC GCC AAG ATC CCA CCA CGC CCA CCA CCG

AAG CCC AAG AAG AAG ATG TCC GTG ACG ACG ACG CGC AGC GGC CAG GGC AGC ACC AGC

GCA GGG TTA CAG TGG ACC CAC ATG TTG TTC GCC GGT AAC GTC GTC ATG CTG GGC GCA

CAC GCA CAG GAG TGG AGG CAC CTT GTC TAC GGC CTC GTC GGG AGG GTC CAC GAG TGG

AGC CTC GAC GCG TAG CAC CCG CAT GCC CGG AGG CTG TTC CCA CGG ATG TGG ACA CAC

CGC CTA TTG GCC CCG CCT GCC CGC CTC CGG CTC AAG GTC GAC GAG CAC TCG CCA CTG

ATA CGG CCG CGC CAT AGG CGG AGG CTA CCG TAC CCG TAC CCG CGG TAA CCC CGT GGT

TGG TAA CTA GGC GTT TGC TTG TAC AAA GAG TAG TAG ACA GAT TAG TAA TGC TGC GAC

GAC GAG GAC GAC GAG CAC CGC CAC GAC TGC GAG AAG ACC ATG ACG GCt GCG TAG TTC

TGG CTC GGT CAC ATG CTG TTG AAC CCT AAC GCT TGG TGA CGG CCG CCG TTG AGG TGG

GAG TTA GAC TGG TTC TAG CGG CCG AGT GTC CCC CCG CGA CCA GTC GTC ATG AGC TAC

GCC CTG GCT GGT GAA GGC CGG TGC GGG TCG GAC TGT AGC CAC AGG AGC CGC TGG TTA

CGG TCA TTC TAA ATG CTC GGG TAT GTG CTC GAC TAA GTC GTC GTT GTC GTC AAC GTT

GTT GTT GTT GTC GTC GTC GTC GTC GCT GAC CCG AGG TAC CTG TGC CTT GGG GAC ATG

CCT CAA GCC GTT GTC CCC TAG TGC TAT GAC GGG CCG AGC TCG TAA TCG CCA CGG CCT

GAC CCG GTG CGG CGG ATG GAA AGT GGG CCG AGC CCA CGG CGG CAT AGC GGT TCG GTG

CGG TCG TCG TCG CCA CTG AGA GGC TTC CGG CGG TTC TAG GGT GGT GCG GGT GGT GGC

TTC GGG TTC TTC TTC TAC AGG CAC TGC TGC TGC GCG TCG CCG GTC CCG TCG TGG TCG

 M  I   L   L   L   L   G 

 V  L   V  V  L   M  A   L   P   P   P   T   A   G  T   T   D  W  M 

 Q  S   C  G  T   C  H  C  Q  W  N  S   G  K  K  S   A   D  C 

 K  N  K  A   L   T   K  I   P   Q  D  M  S   N  E   M  Q  V  L  

 D  F   A   H  N  Q  I   P   E   L   R   R   E   E   F   L   L   A   G 

 L   P   N  V  H  K  I   F   L   R   N  C  T   I   Q  E   V  H  R  

 E   A   F   K  G  L   H  I   L   I   E   L   D  L   S   G  N  R   I  

 R   E   L   H  P   G  T   F   A   G  L   E   K  L   R   N   V  I   I  

 N  N  N  E   I   E   V  L   P   N  H  L   F   V  N  L   S   F   L  

 S   R   I   E   F   R   N  N  R   L   R   Q  V  Q  L   H  V  F   A  

 G  T   M  A   L   S   A   I   S   L   E   Q  N  R   L   S   H  L   H 

 K  E   T   F   K  D  L   Q  K  L   M  H  L   S   L   Q  G  N  A  

 W  N  C  S   C   E   L   Q  D  F   R   D  F   A   I   S   K  R   L  

 Y   T   P   P   T   D  C  Q  E   P   P   Q  L   R   G  K  L   W  S  

 E   V  P   S   E   N  F   A   C  R   P   R   I   L   G  S   V  R   S  

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

 R   P   N  V  T   W  V  Y   N  K  R   P   L   Q  Q  Y   D  P   R  

 V  R   V  L   T   S   V  E   Q  M  P   E   Q  P   S   Q  V  L   T  

 S   E   L   R   I   V  G  V  R   A   S   D  K  G  A   Y   T   C  V 

 A   D  N  R   G  G  R   A   E   A   E   F   Q  L   L   V  S   G  D 

 Y   A   G  A   V  S   A   S   D  G  M  G  M  G  A   I   G  A   P  

 T   I   D  P   Q  T   N  M  F   L   I   I   C   L   I   I   T   T   L  

 L   L   L   L   L   V  A   V  L   T   L   F   W  Y   C  R   R   I   K 

 T   E   P   V  Y   D  N  L   G  L   R   T   T   A   G  G  N  S   T  

 L   N  L   T   K  I   A   G  S   Q  G  G  A   G  Q  Q  Y   S   M 

 R   D  R   P   L   P   A   T   P   S   L   T   S   V  S   S   A   T   N 

 A   S   K  I   Y   E   P   I   H  E   L   I   Q  Q  Q  Q  Q  L   Q 

 Q  Q  Q  Q  Q  Q  Q  Q  R   L   G  S   M  D  T   E   P   L   Y  

 G  V  R   Q  Q  G  I   T   I   L   P   G  S   S   I   S   G  A   G 

 L   G  H  A   A   Y   L   S   P   G  S   G  A   A   V  S   P   S   H 

 A   S   S   S   G  D  S   P   K  A   A   K  I   P   P   R   P   P   P  

 K  P   K  K  K  M  S   V  T   T   T   R   S   G  Q  G  S   T   S  

 Q  L   F   D  D  E   G  E   D  G  T   E   V  D   P   A   F   L  

 Y   K   V   V   V  P   R   A   R   D  P   P   V  A   T   M  V  S  

 K  G  E   E   L   F   T   G  V  V  P   I   L   V  E   L   D  G  D 

 V  N  G  H  K  F   S   V  S   G  E   G  E   G  D  A   T   Y   G 

 K  L   T   L   K  F   I   C   T   T   G  K  L   P   V  P   W  P   T  

 L   V  T   T   L   T   Y   G  V  Q  C  F   S   R   Y   P   D  H  M 

 K  Q  H  D  F   F   K  S   A   M  P   E   G  Y   V  Q  E   R   T  

 I   F   F   K  D  D  G  N  Y   K  T   R   A   E   V  K  F   E   G 

 D  T   L   V  N  R   I   E   L   K  G  I   D  F   K  E   D  G  N 

 I   L   G  H  K  L   E   Y   N  Y   N  S   H  N  V  Y   I   M  A  

 D  K  Q  K  N  G  I   K  V  N  F   K  I   R   H  N  I   E   D 

 G  S   V  Q  L   A   D  H  Y   Q  Q  N  T   P   I   G  D  G  P  

 V  L   L   P   D  N  H  Y   L   S   T   Q  S   A   L   S   K  D  P  

 N  E   K  R   D  H  M  V  L   L   E   F   V  T   A   A   G  I   T  

 L   G  M  D  E   L   Y   K  • 
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CAG CTC TTC GAC GAC GAG GGC GAG GAT GGC ACC GAG GTC GA C C C A G C T T T C T T G

T A C A A A G T G G TG GTA CCG CGG GCC CGG GAT CCA CCG GTC GCC ACC ATG GTG AGC

AAG GGC GAG GAG CTG TTC ACC GGG GTG GTG CCC ATC CTG GTC GAG CTG GAC GGC GAC

GTA AAC GGC CAC AAG TTC AGC GTG TCC GGC GAG GGC GAG GGC GAT GCC ACC TAC GGC

AAG CTG ACC CTG AAG TTC ATC TGC ACC ACC GGC AAG CTG CCC GTG CCC TGG CCC ACC

CTC GTG ACC ACC CTG ACC TAC GGC GTG CAG TGC TTC AGC CGC TAC CCC GAC CAC ATG

AAG CAG CAC GAC TTC TTC AAG TCC GCC ATG CCC GAA GGC TAC GTC CAG GAG CGC ACC

ATC TTC TTC AAG GAC GAC GGC AAC TAC AAG ACC CGC GCC GAG GTG AAG TTC GAG GGC

GAC ACC CTG GTG AAC CGC ATC GAG CTG AAG GGC ATC GAC TTC AAG GAG GAC GGC AAC

ATC CTG GGG CAC AAG CTG GAG TAC AAC TAC AAC AGC CAC AAC GTC TAT ATC ATG GCC

GAC AAG CAG AAG AAC GGC ATC AAG GTG AAC TTC AAG ATC CGC CAC AAC ATC GAG GAC

GGC AGC GTG CAG CTC GCC GAC CAC TAC CAG CAG AAC ACC CCC ATC GGC GAC GGC CCC

GTG CTG CTG CCC GAC AAC CAC TAC CTG AGC ACC CAG TCC GCC CTG AGC AAA GAC CCC

AAC GAG AAG CGC GAT CAC ATG GTC CTG CTG GAG TTC GTG ACC GCC GCC GGG ATC ACT

CTC GGC ATG GAC GAG CTG TAC AAG TAA AGCGGCCGCGACTCTAGAGGATCTTTGTGAAGGAACCTTA

CTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAAATATAAAATTTTTAAGT

GTC GAG AAG CTG CTG CTC CCG CTC CTA CCG TGG CTC CAG CT G G G T C G A A A G A A C

A T G T T T C A C C AC CAT GGC GCC CGG GCC CTA GGT GGC CAG CGG TGG TAC CAC TCG

TTC CCG CTC CTC GAC AAG TGG CCC CAC CAC GGG TAG GAC CAG CTC GAC CTG CCG CTG

CAT TTG CCG GTG TTC AAG TCG CAC AGG CCG CTC CCG CTC CCG CTA CGG TGG ATG CCG

TTC GAC TGG GAC TTC AAG TAG ACG TGG TGG CCG TTC GAC GGG CAC GGG ACC GGG TGG

GAG CAC TGG TGG GAC TGG ATG CCG CAC GTC ACG AAG TCG GCG ATG GGG CTG GTG TAC

TTC GTC GTG CTG AAG AAG TTC AGG CGG TAC GGG CTT CCG ATG CAG GTC CTC GCG TGG

TAG AAG AAG TTC CTG CTG CCG TTG ATG TTC TGG GCG CGG CTC CAC TTC AAG CTC CCG

CTG TGG GAC CAC TTG GCG TAG CTC GAC TTC CCG TAG CTG AAG TTC CTC CTG CCG TTG

TAG GAC CCC GTG TTC GAC CTC ATG TTG ATG TTG TCG GTG TTG CAG ATA TAG TAC CGG

CTG TTC GTC TTC TTG CCG TAG TTC CAC TTG AAG TTC TAG GCG GTG TTG TAG CTC CTG

CCG TCG CAC GTC GAG CGG CTG GTG ATG GTC GTC TTG TGG GGG TAG CCG CTG CCG GGG

CAC GAC GAC GGG CTG TTG GTG ATG GAC TCG TGG GTC AGG CGG GAC TCG TTT CTG GGG

TTG CTC TTC GCG CTA GTG TAC CAG GAC GAC CTC AAG CAC TGG CGG CGG CCC TAG TGA

GAG CCG TAC CTG CTC GAC ATG TTC ATT TCGCCGGCGCTGAGATCTCCTAGAAACACTTCCTTGGAAT

GAAGACACCACACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCATTTATATTTTAAAAATTCA
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 K  N  K  A   L   T   K  I   P   Q  D  M  S   N  E   M  Q  V  L  

 D  F   A   H  N  Q  I   P   E   L   R   R   E   E   F   L   L   A   G 

 L   P   N  V  H  K  I   F   L   R   N  C  T   I   Q  E   V  H  R  

 E   A   F   K  G  L   H  I   L   I   E   L   D  L   S   G  N  R   I  

 R   E   L   H  P   G  T   F   A   G  L   E   K  L   R   N   V  I   I  

 N  N  N  E   I   E   V  L   P   N  H  L   F   V  N  L   S   F   L  

 S   R   I   E   F   R   N  N  R   L   R   Q  V  Q  L   H  V  F   A  

 G  T   M  A   L   S   A   I   S   L   E   Q  N  R   L   S   H  L   H 

 K  E   T   F   K  D  L   Q  K  L   M  H  L   S   L   Q  G  N  A  

 W  N  C  S   C   E   L   Q  D  F   R   D  F   A   I   S   K  R   L  

 Y   T   P   P   T   D  C  Q  E   P   P   Q  L   R   G  K  L   W  S  

 E   V  P   S   E   N  F   A   C  R   P   R   I   L   G  S   V  R   S  

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

 R   P   N  V  T   W  V  Y   N  K  R   P   L   Q  Q  Y   D  P   R  

 V  R   V  L   T   S   V  E   Q  M  P   E   Q  P   S   Q  V  L   T  

 S   E   L   R   I   V  G  V  R   A   S   D  K  G  A   Y   T   C  V 

 A   D  N  R   G  G  R   A   E   A   E   F   Q  L   L   V  S   G  D 

 Y   A   G  A   V  S   A   S   D  G  M  G  M  G  A   I   G  A   P  

 T   I   D  P   Q  T   N  M  F   L   I   I   C   L   I   I   T   T   L  

 L   L   L   L   L   V  A   V  L   T   L   F   W  Y   C  R   R   I   K 

 T   E   P   V  Y   D  N  L   G  L   R   T   T   A   G  G  N  S   T  

 L   N  L   T   K  I   A   G  S   Q  G  G  A   G  Q  Q  Y   S   M 

 R   D  R   P   L   P   A   T   P   S   L   T   S   V  S   S   A   T   N 

 A   S   K  I   Y   E   P   I   H  E   L   I   Q  Q  Q  Q  Q  L   Q 

 Q  Q  Q  Q  Q  Q  Q  Q  R   L   G  S   M  D  T   E   P   L   Y  

 G  V  R   Q  Q  G  I   T   I   L   P   G  S   S   I   S   G  A   G 
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 K  P   K  K  K  M  S   V  T   T   T   R   S   G  Q  G  S   T   S  

 Q  L   F   D  D  E   G  E   D  G  T   E   V  D   P   A   F   L  

 Y   K   V   V   V  P   R   A   R   D  P   P   V  A   T   M  V  S  
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 V  N  G  H  K  F   S   V  S   G  E   G  E   G  D  A   T   Y   G 
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 L   V  T   T   L   T   Y   G  V  Q  C  F   S   R   Y   P   D  H  M 
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GTATAATGTGTTAAACTACTGATTCTAATTGTTTGTGTATTTTAGATTCCAACCTATGGAACTGATGAATGGGAGC

AGTGGTGGAATGCCTTTAATGAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGATGAGGCTACTGC

TGACTCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCTTCAGAATTGCTA

AGTTTTTTGAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATTTACACCACAAAGGAAAAAGCTG

CACTGCTATACAAGAAAATTATGGAAAAATATTCTGTAACCTTTATAAGTAGGCATAACAGTTATAATCATAACAT

ACTGTTTTTTCTTACTCCACACAGGCATAGAGTGTCTGCTATTAATAACTATGCTCAAAAATTGTGTACCTTTAGC

TTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGATCATAATCAGCCATACC

ACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAA

TTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAA

AGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCGGATCC

ACTAGAAGGCCTTAGTATGTATGTAAGTTAATAAAACCCTTTTTTGGAGAATGTAGATTTAAAAAAACATATTTTT

TTTTTATTTTTTACTGCACTGGACATCATTGAACTTATCTGATCAGTTTTAAATTTACTTCGATCCAAGGGTATTT

GAAGTACCAGGTTCTTTCGATTACCTCTCACTCAAAATGACATTCCACTCAAAGTCAGCGCTGTTTGCCTCCTTCT

CTGTCCACAGAAATATCGCCGTCTCTTTCGCCGCTGCGTCCGCTATCTCTTTCGCCACCGTTTGTAGCGTTACCTA

GCGTCAATGTCCGCCTTCAGTTGCACTTTGTCAGCGGTTTCGTGACGAAGCTCCAAGCGGTTTACGCCATCAATTA

AACACAAAGTGCTGTGCCAAAACTCCTCTCGCTTCTTATTTTTGTTTGTTTTTTGAGTGATTGGGGTGGTGATTGG

TTTTGGGTGGGTAAGCAGGGGAAAGTGTGAAAAATCCCGGCAATGGGCCAAGAGGATCAGGAGCTATTAATTCGCG

CATATTACACAATTTGATGACTAAGATTAACAAACACATAAAATCTAAGGTTGGATACCTTGACTACTTACCCTCG

TCACCACCTTACGGAAATTACTCCTTTTGGACAAAACGAGTCTTCTTTACGGTAGATCACTACTACTCCGATGACG

ACTGAGAGTTGTAAGATGAGGAGGTTTTTTCTTCTCTTTCCATCTTCTGGGGTTCCTGAAAGGAAGTCTTAACGAT

TCAAAAAACTCAGTACGACACAAATCATTATCTTGAGAACGAACGAAACGATAAATGTGGTGTTTCCTTTTTCGAC

GTGACGATATGTTCTTTTAATACCTTTTTATAAGACATTGGAAATATTCATCCGTATTGTCAATATTAGTATTGTA

TGACAAAAAAGAATGAGGTGTGTCCGTATCTCACAGACGATAATTATTGATACGAGTTTTTAACACATGGAAATCG

AAAAATTAAACATTTCCCCAATTATTCCTTATAAACTACATATCACGGAACTGATCTCTAGTATTAGTCGGTATGG

TGTAAACATCTCCAAAATGAACGAAATTTTTTGGAGGGTGTGGAGGGGGACTTGGACTTTGTATTTTACTTACGTT

AACAACAACAATTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATT

TCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATAGTACAGACCTAGCCTAGG

TGATCTTCCGGAATCATACATACATTCAATTATTTTGGGAAAAAACCTCTTACATCTAAATTTTTTTGTATAAAAA

AAAAATAAAAAATGACGTGACCTGTAGTAACTTGAATAGACTAGTCAAAATTTAAATGAAGCTAGGTTCCCATAAA

CTTCATGGTCCAAGAAAGCTAATGGAGAGTGAGTTTTACTGTAAGGTGAGTTTCAGTCGCGACAAACGGAGGAAGA

GACAGGTGTCTTTATAGCGGCAGAGAAAGCGGCGACGCAGGCGATAGAGAAAGCGGTGGCAAACATCGCAATGGAT

CGCAGTTACAGGCGGAAGTCAACGTGAAACAGTCGCCAAAGCACTGCTTCGAGGTTCGCCAAATGCGGTAGTTAAT

TTGTGTTTCACGACACGGTTTTGAGGAGAGCGAAGAATAAAAACAAACAAAAAACTCACTAACCCCACCACTAACC

AAAACCCACCCATTCGTCCCCTTTCACACTTTTTAGGGCCGTTACCCGGTTCTCCTAGTCCTCGATAATTAAGCGC

white gene
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GAGGCAGCAAACACCCATCTGCCGAGCATCTGAACAATGTGAGTAGTACATGTGCATACATCTTAAGTTCACTTGA

TCTATAGGAACTGCGATTGCAACATCAAATTGTCTGCGGCGTGAGAACTGCGACCCACAAAAATCCCAAACCGCAA

TCGCACAAACAAATAGTGACACGAAACAGATTATTCTGGTAGCTGTGCTCGCTATATAAGACAATTTTTAAGATCA

TATCATGATCAAGACATCTAAAGGCATTCATTTTCGACTACATTCTTTTTTACAAAAAATATAACAACCAGATATT

TTAAGCTGATCCTAGATGCACAAAAAATAAATAAAAGTATAAACCTACTTCGTAGGATACTTCGTTTTGTTCGGGG

TTAGATGAGCATAACGCTTGTAGTTGATATTTGAGATCCCCTATCATTGCAGGGTGACAGCGGAGCGGCTTCGCAG

AGCTGCATTAACCAGGGCTTCGGGCAGGCCAAAAACTACGGCACGCTCCTGCCACCCAGTCCGCCGGAGGACTCCG

GTTCAGGGAGCGGCCAACTAGCCGAGAACCTCACCTATGCCTGGCACAATATGGACATCTTTGGGGCGGTCAATCA

GCCGGGCTCCGGATGGCGGCAGCTGGTCAACCGGACACGCGGACTATTCTGCAACGAGCGACACATACCGGCGCCC

AGGAAACATTTGCTCAAGAACGGTGAGTTTCTATTCGCAGTCGGCTGATCTGTGTGAAATCTTAATAAAGGGTCCA

ATTACCAATTTGAAACTCAGTTTGCGGCGTGGCCTATCCGGGCGAACTTTTGGCCGTGATGGGCAGTTCCGGTGCC

GGAAAGACGACCCTGCTGAATGCCCTTGCCTTTCGATCGCCGCAGGGCATCCAAGTATCGCCATCCGGGATGCGAC

TGCTCAATGGCCAACCTGTGGACGCCAAGGAGATGCAGGCCAGGTGCGCCTATGTCCAGCAGGATGACCTCTTTAT

CGGCTCCCTAACGGCCAGGGAACACCTGATTTTCCAGGCCATGGTGCGGATGCCACGACATCTGACCTATCGGCAG

CGAGTGGCCCGCGTGGATCAGGTGATCCAGGAGCTTTCGCTCAGCAAATGTCAGCACACGATCATCGGTGTGCCCG

GCAGGGTGAAAGGTCTGTCCGGCGGAGAAAGGAAGCGTCTGGCATTCGCCTCCGAGGCACTAACCGATCCGCCGCT

TCTGATCTGCGATGAGCCCACCTCCGGACTGGACTCATTTACCGCCCACAGCGTCGTCCAGGTGCTGAAGAAGCTG

CTCCGTCGTTTGTGGGTAGACGGCTCGTAGACTTGTTACACTCATCATGTACACGTATGTAGAATTCAAGTGAACT

AGATATCCTTGACGCTAACGTTGTAGTTTAACAGACGCCGCACTCTTGACGCTGGGTGTTTTTAGGGTTTGGCGTT

AGCGTGTTTGTTTATCACTGTGCTTTGTCTAATAAGACCATCGACACGAGCGATATATTCTGTTAAAAATTCTAGT

ATAGTACTAGTTCTGTAGATTTCCGTAAGTAAAAGCTGATGTAAGAAAAAATGTTTTTTATATTGTTGGTCTATAA

AATTCGACTAGGATCTACGTGTTTTTTATTTATTTTCATATTTGGATGAAGCATCCTATGAAGCAAAACAAGCCCC

AATCTACTCGTATTGCGAACATCAACTATAAACTCTAGGGGATAGTAACGTCCCACTGTCGCCTCGCCGAAGCGTC

TCGACGTAATTGGTCCCGAAGCCCGTCCGGTTTTTGATGCCGTGCGAGGACGGTGGGTCAGGCGGCCTCCTGAGGC

CAAGTCCCTCGCCGGTTGATCGGCTCTTGGAGTGGATACGGACCGTGTTATACCTGTAGAAACCCCGCCAGTTAGT

CGGCCCGAGGCCTACCGCCGTCGACCAGTTGGCCTGTGCGCCTGATAAGACGTTGCTCGCTGTGTATGGCCGCGGG

TCCTTTGTAAACGAGTTCTTGCCACTCAAAGATAAGCGTCAGCCGACTAGACACACTTTAGAATTATTTCCCAGGT

TAATGGTTAAACTTTGAGTCAAACGCCGCACCGGATAGGCCCGCTTGAAAACCGGCACTACCCGTCAAGGCCACGG

CCTTTCTGCTGGGACGACTTACGGGAACGGAAAGCTAGCGGCGTCCCGTAGGTTCATAGCGGTAGGCCCTACGCTG

ACGAGTTACCGGTTGGACACCTGCGGTTCCTCTACGTCCGGTCCACGCGGATACAGGTCGTCCTACTGGAGAAATA

GCCGAGGGATTGCCGGTCCCTTGTGGACTAAAAGGTCCGGTACCACGCCTACGGTGCTGTAGACTGGATAGCCGTC

GCTCACCGGGCGCACCTAGTCCACTAGGTCCTCGAAAGCGAGTCGTTTACAGTCGTGTGCTAGTAGCCACACGGGC

CGTCCCACTTTCCAGACAGGCCGCCTCTTTCCTTCGCAGACCGTAAGCGGAGGCTCCGTGATTGGCTAGGCGGCGA

AGACTAGACGCTACTCGGGTGGAGGCCTGACCTGAGTAAATGGCGGGTGTCGCAGCAGGTCCACGACTTCTTCGAC
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TCGCAGAAGGGCAAGACCGTCATCCTGACCATTCATCAGCCGTCTTCCGAGCTGTTTGAGCTCTTTGACAAGATCC

TTCTGATGGCCGAGGGCAGGGTAGCTTTCTTGGGCACTCCCAGCGAAGCCGTCGACTTCTTTTCCTAGTGAGTTCG

ATGTGTTTATTAAGGGTATCTAGCATTACATTACATCTCAACTCCTATCCAGCGTGGGTGCCCAGTGTCCTACCAA

CTACAATCCGGCGGACTTTTACGTACAGGTGTTGGCCGTTGTGCCCGGACGGGAGATCGAGTCCCGTGATCGGATC

GCCAAGATATGCGACAATTTTGCTATTAGCAAAGTAGCCCGGGATATGGAGCAGTTGTTGGCCACCAAAAATTTGG

AGAAGCCACTGGAGCAGCCGGAGAATGGGTACACCTACAAGGCCACCTGGTTCATGCAGTTCCGGGCGGTCCTGTG

GCGATCCTGGCTGTCGGTGCTCAAGGAACCACTCCTCGTAAAAGTGCGACTTATTCAGACAACGGTGAGTGGTTCC

AGTGGAAACAAATGATATAACGCTTACAATTCTTGGAAACAAATTCGCTAGATTTTAGTTAGAATTGCCTGATTCC

ACACCCTTCTTAGTTTTTTTCAATGAGATGTATAGTTTATAGTTTTGCAGAAAATAAATAAATTTCATTTAACTCG

CGAACATGTTGAAGATATGAATATTAATGAGATGCGAGTAACATTTTAATTTGCAGATGGTTGCCATCTTGATTGG

CCTCATCTTTTTGGGCCAACAACTCACGCAAGTGGGCGTGATGAATATCAACGGAGCCATCTTCCTCTTCCTGACC

AACATGACCTTTCAAAACGTCTTTGCCACGATAAATGTAAGTCTTGTTTAGAATACATTTGCATATTAATAATTTA

CTAACTTTCTAATGAATCGATTCGATTTAGGTGTTCACCTCAGAGCTGCCAGTTTTTATGAGGGAGGCCCGAAGTC

GACTTTATCGCTGTGACACATACTTTCTGGGCAAAACGATTGCCGAATTACCGCTTTTTCTCACAGTGCCACTGGT

CTTCACGGCGATTGCCTATCCGATGATCGGACTGCGGGCCGGAGTGCTGCACTTCTTCAACTGCCTGGCGCTGGTC

ACTCTGGTGGCCAATGTGTCAACGTCCTTCGGATATCTAATATCCTGCGCCAGCTCCTCGACCTCGATGGCGCTGT

CTGTGGGTCCGCCGGTTATCATACCATTCCTGCTCTTTGGCGGCTTCTTCTTGAACTCGGGCTCGGTGCCAGTATA

AGCGTCTTCCCGTTCTGGCAGTAGGACTGGTAAGTAGTCGGCAGAAGGCTCGACAAACTCGAGAAACTGTTCTAGG

AAGACTACCGGCTCCCGTCCCATCGAAAGAACCCGTGAGGGTCGCTTCGGCAGCTGAAGAAAAGGATCACTCAAGC

TACACAAATAATTCCCATAGATCGTAATGTAATGTAGAGTTGAGGATAGGTCGCACCCACGGGTCACAGGATGGTT

GATGTTAGGCCGCCTGAAAATGCATGTCCACAACCGGCAACACGGGCCTGCCCTCTAGCTCAGGGCACTAGCCTAG

CGGTTCTATACGCTGTTAAAACGATAATCGTTTCATCGGGCCCTATACCTCGTCAACAACCGGTGGTTTTTAAACC

TCTTCGGTGACCTCGTCGGCCTCTTACCCATGTGGATGTTCCGGTGGACCAAGTACGTCAAGGCCCGCCAGGACAC

CGCTAGGACCGACAGCCACGAGTTCCTTGGTGAGGAGCATTTTCACGCTGAATAAGTCTGTTGCCACTCACCAAGG

TCACCTTTGTTTACTATATTGCGAATGTTAAGAACCTTTGTTTAAGCGATCTAAAATCAATCTTAACGGACTAAGG

TGTGGGAAGAATCAAAAAAAGTTACTCTACATATCAAATATCAAAACGTCTTTTATTTATTTAAAGTAAATTGAGC

GCTTGTACAACTTCTATACTTATAATTACTCTACGCTCATTGTAAAATTAAACGTCTACCAACGGTAGAACTAACC

GGAGTAGAAAAACCCGGTTGTTGAGTGCGTTCACCCGCACTACTTATAGTTGCCTCGGTAGAAGGAGAAGGACTGG

TTGTACTGGAAAGTTTTGCAGAAACGGTGCTATTTACATTCAGAACAAATCTTATGTAAACGTATAATTATTAAAT

GATTGAAAGATTACTTAGCTAAGCTAAATCCACAAGTGGAGTCTCGACGGTCAAAAATACTCCCTCCGGGCTTCAG

CTGAAATAGCGACACTGTGTATGAAAGACCCGTTTTGCTAACGGCTTAATGGCGAAAAAGAGTGTCACGGTGACCA

GAAGTGCCGCTAACGGATAGGCTACTAGCCTGACGCCCGGCCTCACGACGTGAAGAAGTTGACGGACCGCGACCAG

TGAGACCACCGGTTACACAGTTGCAGGAAGCCTATAGATTATAGGACGCGGTCGAGGAGCTGGAGCTACCGCGACA

GACACCCAGGCGGCCAATAGTATGGTAAGGACGAGAAACCGCCGAAGAAGAACTTGAGCCCGAGCCACGGTCATAT
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CCTCAAATGGTTGTCGTACCTCTCATGGTTCCGTTACGCCAACGAGGGTCTGCTGATTAACCAATGGGCGGACGTG

GAGCCGGGCGAAATTAGCTGCACATCGTCGAACACCACGTGCCCCAGTTCGGGCAAGGTCATCCTGGAGACGCTTA

ACTTCTCCGCCGCCGATCTGCCGCTGGACTACGTGGGTCTGGCCATTCTCATCGTGAGCTTCCGGGTGCTCGCATA

TCTGGCTCTAAGACTTCGGGCCCGACGCAAGGAGTAGCCGACATATATCCGAAATAACTGCTTGTTTTTTTTTTTA

CCATTATTACCATCGTGTTTACTGTTTATTGCCCCCTCAAAAAGCTAATGTAATTATATTTGTGCCAATAAAAACA

AGATATGACCTATAGAATACAAGTATTTCCCCTTCGAACATCCCCACAAGTAGACTTTGGATTTGTCTTCTAACCA

AAAGACTTACACACCTGCATACCTTACATCAAAAACTCGTTTATCGCTACATAAAACACCGGGATATATTTTTTAT

ATACATACTTTTCAAATCGCGCGCCCTCTTCATAATTCACCTCCACCACACCACGTTTCGTAGTTGCTCTTTCGCT

GTCTCCCACCCGCTCTCCGCAACACATTCACCTTTTGTTCGACGACCTTGGAGCGACTGTCGTTAGTTCCGCGCGA

TTCGGTTCGCTCAAATGGTTCCGAGTGGTTCATTTCGTCTCAATAGAAATTAGTAATAAATATTTGTATGTACAAT

TTATTTGCTCCAATATATTTGTATATATTTCCCTCACAGCTATATTTATTCTAATTTAATATTATGACTTTTTAAG

GTAATTTTTTGTGACCTGTTCGGAGTGATTAGCGTTACAATTTGAACTGAAAGTGACATCCAGTGTTTGTTCCTTG

TGTAGATGCATCTCAAAAAAATGGTGGGCATAATAGTGTTGTTTATATATATCAAAAATAACAACTATAATAATAA

GAATACATTTAATTTAGAAAATGCTTGGATTTCACTGGAACTAGAATTAATTCGGCTGCTGCTCTAAACGACGCAT

TTCGTACTCCAAAGTACGAATTTTTTCCCTCAAGCTCTTATTTTCATTAAACAATGAACAGGACCTAACGCACAGT

CACGTTATTGTTTACATAAATGATTTTTTTTACTATTCAAACTTACTCTGTTTGTGTACTCCCACTGGTATAGCCT

TCTTTTATCTTTTCTGGTTCAGGCTCTATCACTTTACTAGGTACGGCATCTGCGTTGAGTCGCCTCCTTTTAAATG

GGAGTTTACCAACAGCATGGAGAGTACCAAGGCAATGCGGTTGCTCCCAGACGACTAATTGGTTACCCGCCTGCAC

CTCGGCCCGCTTTAATCGACGTGTAGCAGCTTGTGGTGCACGGGGTCAAGCCCGTTCCAGTAGGACCTCTGCGAAT

TGAAGAGGCGGCGGCTAGACGGCGACCTGATGCACCCAGACCGGTAAGAGTAGCACTCGAAGGCCCACGAGCGTAT

AGACCGAGATTCTGAAGCCCGGGCTGCGTTCCTCATCGGCTGTATATAGGCTTTATTGACGAACAAAAAAAAAAAT

GGTAATAATGGTAGCACAAATGACAAATAACGGGGGAGTTTTTCGATTACATTAATATAAACACGGTTATTTTTGT

TCTATACTGGATATCTTATGTTCATAAAGGGGAAGCTTGTAGGGGTGTTCATCTGAAACCTAAACAGAAGATTGGT

TTTCTGAATGTGTGGACGTATGGAATGTAGTTTTTGAGCAAATAGCGATGTATTTTGTGGCCCTATATAAAAAATA

TATGTATGAAAAGTTTAGCGCGCGGGAGAAGTATTAAGTGGAGGTGGTGTGGTGCAAAGCATCAACGAGAAAGCGA

CAGAGGGTGGGCGAGAGGCGTTGTGTAAGTGGAAAACAAGCTGCTGGAACCTCGCTGACAGCAATCAAGGCGCGCT

AAGCCAAGCGAGTTTACCAAGGCTCACCAAGTAAAGCAGAGTTATCTTTAATCATTATTTATAAACATACATGTTA

AATAAACGAGGTTATATAAACATATATAAAGGGAGTGTCGATATAAATAAGATTAAATTATAATACTGAAAAATTC

CATTAAAAAACACTGGACAAGCCTCACTAATCGCAATGTTAAACTTGACTTTCACTGTAGGTCACAAACAAGGAAC

ACATCTACGTAGAGTTTTTTTACCACCCGTATTATCACAACAAATATATATAGTTTTTATTGTTGATATTATTATT

CTTATGTAAATTAAATCTTTTACGAACCTAAAGTGACCTTGATCTTAATTAAGCCGACGACGAGATTTGCTGCGTA

AAGCATGAGGTTTCATGCTTAAAAAAGGGAGTTCGAGAATAAAAGTAATTTGTTACTTGTCCTGGATTGCGTGTCA

GTGCAATAACAAATGTATTTACTAAAAAAAATGATAAGTTTGAATGAGACAAACACATGAGGGTGACCATATCGGA

AGAAAATAGAAAAGACCAAGTCCGAGATAGTGAAATGATCCATGCCGTAGACGCAACTCAGCGGAGGAAAATTTAC
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TCTGACCTTTTGCAGGTGCAGCCTTCCACTGCGAATCATTAAAGTGGGTATCACAAATTTGGGAGTTTTCACCAAG

GCTGCACCCAAGGCTCTGCTCCCACAATTTTCTCTTAATAGCACACTTCGGCACGTGAATTAATTTTACTCCAGTC

ACAGCTTTGCAGCAAAATTTGCAATATTTCATTTTTTTTTATTCCACGTAAGGGTTAATGTTTTCAAAAAAAAATT

CGTCCGCACACAACCTTTCCTCTCAACAAGCAAACGTGCACTGAATTTAAGTGTATACTTCGGTAAGCTTCGGCTA

TCGACGGGACCACCTTATGTTATTTCATCATG

AGACTGGAAAACGTCCACGTCGGAAGGTGACGCTTAGTAATTTCACCCATAGTGTTTAAACCCTCAAAAGTGGTTC

CGACGTGGGTTCCGAGACGAGGGTGTTAAAAGAGAATTATCGTGTGAAGCCGTGCACTTAATTAAAATGAGGTCAG

TGTCGAAACGTCGTTTTAAACGTTATAAAGTAAAAAAAAATAAGGTGCATTCCCAATTACAAAAGTTTTTTTTTAA

GCAGGCGTGTGTTGGAAAGGAGAGTTGTTCGTTTGCACGTGACTTAAATTCACATATGAAGCCATTCGAAGCCGAT

AGCTGCCCTGGTGGAATACAATAAAGTAGTAC
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GGCCAGACCCACGTAGTCCAGCGGCAGATCGGCGGCGGAGAAGTTAAGCGTCTCCAGGATGACCTTGCCCGAACTG

GGGCACGTGGTGTTCGACGATGTGCAGCTAATTTCGCCCGGCTCCACGTCCGCCCATTGGTTAATCAGCAGACCCT

CGTTGGCGTAACGGAACCATGAGAGGTACGACAACCATTTGAGGTATACTGGCACCGAGCCCGAGTTCAAGAAGAA

GGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCG

ACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTA

CCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTC

GGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGT

AACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCA

GAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATT

TGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACC

GCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGA

TCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAG

GATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCT

GACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGAC

TCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCC

ACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACT

TTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCA

ACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCA

ACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTC

AGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCG

TAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTC

TTGCCCGGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCT

TCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGAT

CTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAAT

CCGGTCTGGGTGCATCAGGTCGCCGTCTAGCCGCCGCCTCTTCAATTCGCAGAGGTCCTACTGGAACGGGCTTGAC

CCCGTGCACCACAAGCTGCTACACGTCGATTAAAGCGGGCCGAGGTGCAGGCGGGTAACCAATTAGTCGTCTGGGA

GCAACCGCATTGCCTTGGTACTCTCCATGCTGTTGGTAAACTCCATATGACCGTGGCTCGGGCTCAAGTTCTTCTT

CCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGC

TGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAAT

GGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAG

CCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCA

TTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGT

CTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAA

ACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGG

CGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACT

AGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTC

CTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGA

CTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTG

AGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGG

TGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGA

AATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGT

TGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGT

TGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAG

TCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGC

ATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAG

AACGGGCCGCAGTTGTGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGA

AGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTA

GAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTA
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AAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGT

CTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAG

TGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCG

TCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAA

GCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG

CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACCGAATCGCGCGGAACTAACG

ACAGTCGCTCCAAGGTCGTCGAACAAAAGGTGAATGTGTTGCGGAGAGCGGGTGGGAGACAGCGAAAGAGCAACTA

CGAAACGTGGTGTGGTGGAGGTGAATTATGAAGAGGGCGCGCGATTTGAAAAGTATGTATATAAAAAATATATCCC

GGTGTTTTATGTAGCGATAAACGAGTTTTTGATGTAAGGTATGCAGGTGTGTAAGTCTTTTGGTTAGAAGACAAAT

CCAAAGTCTACTTGTGGGGATGTTCGAAGGGGAAATACTTGTATTCTATAGGTCATATCTTGTTTTTATTGGCACA

AATATAATTACATTAGCTTTTTGAGGGGGCAATAAACAGTAAACACGATGGTAATAATGGTAAAAAAAAAAACAAG

CAGTTATTTCGGATATATGTCGGCTACTCCTTGCGTCGGGCCCGAAGTCTTAGAGCCAGATATGCGAGCACCCGGA

AGCTCACGATGAGAATGGCCAGACCATGATGAAATAACATAAGGTGGTCCCGTCGGCAAGAGACATCCACTTAACG

TATGCTTGCAATAAGTGCGAGTGAAAGGAATAGTATTCTGAGTGTCGTATTGAGTCTGAGTGAGACAGCGATATGA

TTGTTGATTAACCCTTAGCATGTCCGTGGGGTTTGAATTAACTCATAATATTAATTAGACGAAATTATTTTTAAAG

TTTTATTTTTAATAATTTGCGAGTACGCAAAGCTTCTGCATGAGCTCGGATCCAAGCTTGCATGCCTGCAGGTCGG

AGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGG

AGTACTGTCCTCCGAGCGGAGACTCTAGCGAGCGCCGGAGTATAAATAGAGGCGCTTCGTCTACGGAGCGACAATT

CAATTCAAACAAGCAAAGTGAACACGTCGCTAAGCGAAAGCTAAGCAAATAAACAAGCGCAGCTGAACAAGCTAAA

CAATCTGCAGTAAAGTGCAAGTTAAAGTGAATCAATTAAAAGTAACCAGCAACCAAGTAAATCAACTGCAACTACT

GTACTACTTTATTGTATTCCACCAGGGCAGCCGTTCTCTGTAGGTGAATTGC

ATACGAACGTTATTCACGCTCACTTTCCTTATCATAAGACTCACAGCATAACTCAGACTCACTCTGTCGCTATACT

AACAACTAATTGGGAATCGTACAGGCACCCCAAACTTAATTGAGTATTATAATTAATCTGCTTTAATAAAAATTTC

AAAATAAAAATTATTAAACGCTCATGCGTTTCGAAGACGTACTCGAGCCTAGGTTCGAACGTACGGACGTCCAGCC

TCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCC

TCATGACAGGAGGCTCGCCTCTGAGATCGCTCGCGGCCTCATATTTATCTCCGCGAAGCAGATGCCTCGCTGTTAA

GTTAAGTTTGTTCGTTTCACTTGTGCAGCGATTCGCTTTCGATTCGTTTATTTGTTCGCGTCGACTTGTTCGATTT

GTTAGACGTCATTTCACGTTCAATTTCACTTAGTTAATTTTCATTGGTCGTTGGTTCATTTAGTTGACGTTGATGA

TTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACA

GAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTC

ACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGC

AGAGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATT

CGCCTACGGCCCTCGTCTGTTCGGGCAGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATAC

GCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTATGGCGTGGCTTAGCGCGCCTTGATTGC

TGTCAGCGAGGTTCCAGCAGCTTGTTTTCCACTTACACAACGCCTCTCGCCCACCCTCTGTCGCTTTCTCGTTGAT

GCTTTGCACCACACCACCTCCACTTAATACTTCTCCCGCGCGCTAAACTTTTCATACATATATTTTTTATATAGGG

CCACAAAATACATCGCTATTTGCTCAAAAACTACATTCCATACGTCCACACATTCAGAAAACCAATCTTCTGTTTA

GGTTTCAGATGAACACCCCTACAAGCTTCCCCTTTATGAACATAAGATATCCAGTATAGAACAAAAATAACCGTGT

TTATATTAATGTAATCGAAAAACTCCCCCGTTATTTGTCATTTGTGCTACCATTATTACCATTTTTTTTTTTGTTC

GTCAATAAAGCCTATATACAGCCGATGAGGAACGCAGCCCGGGCTTCAGAATCTCGGTCTATACGCTCGTGGGCCT

TCGAGTGCTACTCTTACCGGTCTG

3 ' P

UAS sites
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GAAATCTGCCAAGAAGTAATTATTGAATACAAGAAGAGAACTCTGAATAGGGAATTGGGGAATTCGTTAACA GAT

CTG ACA AGT TTG TAC AAA AAA GCA GGC TCCAGGAAA ATG ATC CTT CTG CTG CTG GGT

GTG CTA GTG GTT CTA ATG GCC CTA CCG CCG CCC ACC GCA GGC ACC ACC GAT TGG ATG

CAG AGC TGC GGT ACA TGC CAC TGT CAG TGG AAT TCG GGC AAG AAG AGC GCC GAC TGC

AAG AAC AAG GCG CTA ACC AAA ATT CCG CAG GAC ATG AGC AAC GAG ATG CAG GTG CTG

GAC TTT GCC CAC AAT CAA ATA CCC GAG CTG CGG CGC GAA GAG TTC CTA CTG GCC GGT

CTG CCC AAT GTG CAC AAG ATC TTT TTG CGC AAC TGC ACC ATC CAG GAG GTG CAT CGC

GAG GCC TTC AAG GGT CTG CAT ATC CTA ATC GAG CTG GAC CTG TCG GGC AAT CGG ATA

CGG GAA CTG CAT CCG GGC ACT TTC GCC GGC CTG GAG AAG CTG CGC AAT GTG ATC ATC

AAC AAC AAC GAG ATC GAG GTG CTG CCC AAC CAT CTG TTC GTC AAC CTG AGC TTC CTG

TCG CGC ATC GAG TTC CGG AAC AAT CGA TTG CGC CAG GTG CAG CTG CAC GTC TTC GCT

GGC ACA ATG GCG CTG AGC GCC ATT TCG CTG GAA CAG AAC CGC CTC TCA CAT CTG CAC

AAG GAG ACA TTC AAG GAT CTG CAG AAG CTG ATG CAT CTA TCG CTG CAG GGT AAC GCA

TGG AAC TGC AGC TGC GAG CTG CAG GAC TTT CGC GAC TTT GCG ATC AGC AAA CGG CTC

TAC ACA CCG CCC ACC GAT TGC CAG GAG CCG CCA CAG CTG CGC GGC AAG CTG TGG AGC

GAG GTG CCA TCG GAG AAC TTC GCC TGC CGG CCG CGC ATT TTG GGT TCC GTG CGC TCC

CTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGT CTA

GAC TGT TCA AAC ATG TTT TTT CGT CCG AGGTCCTTT TAC TAG GAA GAC GAC GAC CCA

CAC GAT CAC CAA GAT TAC CGG GAT GGC GGC GGG TGG CGT CCG TGG TGG CTA ACC TAC

GTC TCG ACG CCA TGT ACG GTG ACA GTC ACC TTA AGC CCG TTC TTC TCG CGG CTG ACG

TTC TTG TTC CGC GAT TGG TTT TAA GGC GTC CTG TAC TCG TTG CTC TAC GTC CAC GAC

CTG AAA CGG GTG TTA GTT TAT GGG CTC GAC GCC GCG CTT CTC AAG GAT GAC CGG CCA

GAC GGG TTA CAC GTG TTC TAG AAA AAC GCG TTG ACG TGG TAG GTC CTC CAC GTA GCG

CTC CGG AAG TTC CCA GAC GTA TAG GAT TAG CTC GAC CTG GAC AGC CCG TTA GCC TAT

GCC CTT GAC GTA GGC CCG TGA AAG CGG CCG GAC CTC TTC GAC GCG TTA CAC TAG TAG

TTG TTG TTG CTC TAG CTC CAC GAC GGG TTG GTA GAC AAG CAG TTG GAC TCG AAG GAC

AGC GCG TAG CTC AAG GCC TTG TTA GCT AAC GCG GTC CAC GTC GAC GTG CAG AAG CGA

CCG TGT TAC CGC GAC TCG CGG TAA AGC GAC CTT GTC TTG GCG GAG AGT GTA GAC GTG

TTC CTC TGT AAG TTC CTA GAC GTC TTC GAC TAC GTA GAT AGC GAC GTC CCA TTG CGT

ACC TTG ACG TCG ACG CTC GAC GTC CTG AAA GCG CTG AAA CGC TAG TCG TTT GCC GAG

ATG TGT GGC GGG TGG CTA ACG GTC CTC GGC GGT GTC GAC GCG CCG TTC GAC ACC TCG

CTC CAC GGT AGC CTC TTG AAG CGG ACG GCC GGC GCG TAA AAC CCA AGG CAC GCG AGG

 M  I   L   L   L   L   G 

 V  L   V  V  L   M  A   L   P   P   P   T   A   G  T   T   D  W  M 

 Q  S   C  G  T   C  H  C  Q  W  N  S   G  K  K  S   A   D  C 

 K  N  K  A   L   T   K  I   P   Q  D  M  S   N  E   M  Q  V  L  

 D  F   A   H  N  Q  I   P   E   L   R   R   E   E   F   L   L   A   G 

 L   P   N  V  H  K  I   F   L   R   N  C  T   I   Q  E   V  H  R  

 E   A   F   K  G  L   H  I   L   I   E   L   D  L   S   G  N  R   I  

 R   E   L   H  P   G  T   F   A   G  L   E   K  L   R   N  V  I   I  

 N  N  N  E   I   E   V  L   P   N  H  L   F   V  N  L   S   F   L  

 S   R   I   E   F   R   N  N  R   L   R   Q  V  Q  L   H  V  F   A  

 G  T   M  A   L   S   A   I   S   L   E   Q  N  R   L   S   H  L   H 

 K  E   T   F   K  D  L   Q  K  L   M  H  L   S   L   Q  G  N  A  

 W  N  C  S   C   E   L   Q  D  F   R   D  F   A   I   S   K  R   L  

 Y   T   P   P   T   D  C  Q  E   P   P   Q  L   R   G  K  L   W  S  

 E   V  P   S   E   N  F   A   C  R   P   R   I   L   G  S   V  R   S  

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

 R   P   N  V  T   W  V  Y   N  K  R   P   L   Q  Q  Y   D  P   R  

 V  R   V  L   T   S   V  E   Q  M  P   E   Q  P   S   Q  V  L   T  

 S   E   L   R   I   V  G  V  R   A   S   D  K  G  A   Y   T   C  V 

 A   D  N  R   G  G  R   A   E   A   E   F   Q  L   L   V  S   G  D 

 Y   A   G  A   V  S   A   S   D  G  M  G  M  G  A   I   G  A   P  

 T   I   D  P   Q  T   N  M  F   L   I   I   C   L   I   I   T   T   L  

 L   L   L   L   L   V  A   V  L   T   L   F   W  Y   C  R   R   I   K 

 T   Y   Q  K  D  T   T   M  M  S   G  D  G  L   I   S   S   K  M 

 D  K  T   H  N  G  S   M  L   E   G  S   V  I   M  E   M  Q  K 

 S   L   L   N  E   V  N  P   V  E   K  P   P   R   R   T   D  I   E  

 S   V  D  G  G  D  D  V  L   E   I   K  K  T   L   L   D  D  T  

 V  Y   M  A   N  H  S   R   D  E   E   A   V  S   V  A   M  S   D 

 T   T   T   T   P   R   S   R   H  T   Y   V  D  D  A   Y   A   N  S  

 L   P   P   D  L   L   A   F   P   A   R   V  P   P   T   S   P   S   M 

 Q  S   S   Q  S   N  I   P   D  Q  V  I   Y   G  I   R   S   P   P  

 S   L   T   S   P   V  Y   T   H  M  T   P   H  G  I   Y   G  T   K 

 T   M  T   A   P   H  N  G  F   M  T   L   Q  H  P   K  S   R   N 

 L   A   L   I   A   T   T   N  S   S   R   Q  H  Q  H  H  H  Q  L  

 Q  Q  Q  Q  Q  H  H  H  H  H  Q  R   Q  Q  Q  Q  Q  Q  Q 

 Q  Q  H  P   L   A   T   T   S   P   F   L   P   A   P   V  V  Y   S  

 P   A   T   G  V  V  M  K  Q  G  Y   M  T   I   P   R   K  P   R  

 A   P   S   W  A   P   S   T   S   G  A   A   G  H  G  S   I   Q  L  

 S   E   F   Q  S   P   T   S   P   N  P   S   E   T   G  T   A   T   T  

 A   E   L   Q  A   L   F   D  D  E   G  E   D  G  T   E   V  D   P  

 A   F   L   Y   K   V   V   V  P   R   A   R   D  P   P   V  A   T  

 M  V  S   K  G  E   E   L   F   T   G  V  V  P   I   L   V  E   L  

 D  G  D  V  N  G  H  K  F   S   V  S   G  E   G  E   G  D  A  

 T   Y   G  K  L   T   L   K  F   I   C   T   T   G  K  L   P   V  P  

 W  P   T   L   V  T   T   L   T   Y   G  V  Q  C  F   S   R   Y   P  

 D  H  M  K  Q  H  D  F   F   K  S   A   M  P   E   G  Y   V  Q 

 E   R   T   I   F   F   K  D  D  G  N  Y   K  T   R   A   E   V  K 

 F   E   G  D  T   L   V  N  R   I   E   L   K  G  I   D  F   K  E  

 D  G  N  I   L   G  H  K  L   E   Y   N  Y   N  S   H  N  V  Y  

 I   M  A   D  K  Q  K  N  G  I   K  V  N  F   K  I   R   H  N 

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

 D  G  P   V  L   L   P   D  N  H  Y   L   S   T   Q  S   A   L   S  

 K  D  P   N  E   K  R   D  H  M  V  L   L   E   F   V  T   A   A  

 G  I   T   L   G  M  D  E   L   Y   K  • 
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TTC ATC GAG GCC AAT CAC GAC AAT ATC TCG CTA CCC TGC CGC ATT GTC GGC AGT CCG

CGT CCC AAT GTC ACC TGG GTG TAC AAC AAG CGG CCA TTG CAG CAG TAC GAC CCG CGT

GTG CGT GTC CTC ACC TCC GTG GAA CAG ATG CCG GAG CAG CCC TCC CAG GTG CTC ACC

TCG GAG CTG CGC ATC GTG GGC GTA CGG GCC TCC GAC AAG GGT GCC TAC ACC TGT GTG

GCG GAT AAC CGG GGC GGA CGG GCG GAG GCC GAG TTC CAG CTG CTC GTG AGC GGT GAC

TAT GCC GGC GCG GTA TCC GCC TCC GAT GGC ATG GGC ATG GGC GCC ATT GGG GCA CCA

ACC ATT GAT CCG CAA ACG AAC ATG TTT CTC ATC ATC TGT CTA ATC ATT ACG ACG CTG

CTG CTC CTG CTG CTC GTG GCG GTG CTG ACG CTC TTC TGG TAC TGC CGT CGC ATC AAG

ACC TAT CAA AAG GAC ACC ACC ATG ATG AGC GGC GAC GGG CTG ATC TCT TCC AAG ATG

GAC AAG ACG CAC AAC GGC TCC ATG CTC GAG GGT TCC GTC ATC ATG GAG ATG CAG AAG

AGC CTG CTC AAC GAG GTC AAT CCA GTC GAG AAG CCG CCA CGG CGC ACG GAC ATC GAG

AGC GTG GAT GGT GGC GAT GAC GTG CTC GAG ATC AAG AAG ACG CTG CTC GAC GAC ACC

GTC TAT ATG GCC AAT CAC TCG CGC GAC GAA GAA GCC GTC TCA GTG GCC ATG TCG GAT

ACG ACG ACC ACG CCC CGA TCT CGA CAC ACC TAC GTG GAT GAT GCG TAT GCC AAT AGC

TTG CCA CCG GAT CTG CTG GCC TTT CCC GCT CGC GTG CCG CCC ACC TCG CCC TCG ATG

CAA TCG TCG CAG TCG AAC ATA CCC GAC CAG GTG ATC TAC GGC ATC CGT TCG CCA CCG

TCG CTA ACC AGT CCG GTC TAC ACG CAT ATG ACG CCG CAC GGC ATC TAC GGC ACC AAG

AAG TAG CTC CGG TTA GTG CTG TTA TAG AGC GAT GGG ACG GCG TAA CAG CCG TCA GGC

GCA GGG TTA CAG TGG ACC CAC ATG TTG TTC GCC GGT AAC GTC GTC ATG CTG GGC GCA

CAC GCA CAG GAG TGG AGG CAC CTT GTC TAC GGC CTC GTC GGG AGG GTC CAC GAG TGG

AGC CTC GAC GCG TAG CAC CCG CAT GCC CGG AGG CTG TTC CCA CGG ATG TGG ACA CAC

CGC CTA TTG GCC CCG CCT GCC CGC CTC CGG CTC AAG GTC GAC GAG CAC TCG CCA CTG

ATA CGG CCG CGC CAT AGG CGG AGG CTA CCG TAC CCG TAC CCG CGG TAA CCC CGT GGT

TGG TAA CTA GGC GTT TGC TTG TAC AAA GAG TAG TAG ACA GAT TAG TAA TGC TGC GAC

GAC GAG GAC GAC GAG CAC CGC CAC GAC TGC GAG AAG ACC ATG ACG GCA GCG TAG TTC

TGG ATA GTT TTC CTG TGG TGG TAC TAC TCG CCG CTG CCC GAC TAG AGA AGG TTC TAC

CTG TTC TGC GTG TTG CCG AGG TAC GAG CTC CCA AGG CAG TAG TAC CTC TAC GTC TTC

TCG GAC GAG TTG CTC CAG TTA GGT CAG CTC TTC GGC GGT GCC GCG TGC CTG TAG CTC

TCG CAC CTA CCA CCG CTA CTG CAC GAG CTC TAG TTC TTC TGC GAC GAG CTG CTG TGG

CAG ATA TAC CGG TTA GTG AGC GCG CTG CTT CTT CGG CAG AGT CAC CGG TAC AGC CTA

TGC TGC TGG TGC GGG GCT AGA GCT GTG TGG ATG CAC CTA CTA CGC ATA CGG TTA TCG

AAC GGT GGC CTA GAC GAC CGG AAA GGG CGA GCG CAC GGC GGG TGG AGC GGG AGC TAC

GTT AGC AGC GTC AGC TTG TAT GGG CTG GTC CAC TAG ATG CCG TAG GCA AGC GGT GGC

AGC GAT TGG TCA GGC CAG ATG TGC GTA TAC TGC GGC GTG CCG TAG ATG CCG TGG TTC

 M  I   L   L   L   L   G 

 V  L   V  V  L   M  A   L   P   P   P   T   A   G  T   T   D  W  M 

 Q  S   C  G  T   C  H  C  Q  W  N  S   G  K  K  S   A   D  C 

 K  N  K  A   L   T   K  I   P   Q  D  M  S   N  E   M  Q  V  L  

 D  F   A   H  N  Q  I   P   E   L   R   R   E   E   F   L   L   A   G 

 L   P   N  V  H  K  I   F   L   R   N  C  T   I   Q  E   V  H  R  

 E   A   F   K  G  L   H  I   L   I   E   L   D  L   S   G  N  R   I  

 R   E   L   H  P   G  T   F   A   G  L   E   K  L   R   N  V  I   I  

 N  N  N  E   I   E   V  L   P   N  H  L   F   V  N  L   S   F   L  

 S   R   I   E   F   R   N  N  R   L   R   Q  V  Q  L   H  V  F   A  

 G  T   M  A   L   S   A   I   S   L   E   Q  N  R   L   S   H  L   H 

 K  E   T   F   K  D  L   Q  K  L   M  H  L   S   L   Q  G  N  A  

 W  N  C  S   C   E   L   Q  D  F   R   D  F   A   I   S   K  R   L  

 Y   T   P   P   T   D  C  Q  E   P   P   Q  L   R   G  K  L   W  S  

 E   V  P   S   E   N  F   A   C  R   P   R   I   L   G  S   V  R   S  

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

 R   P   N  V  T   W  V  Y   N  K  R   P   L   Q  Q  Y   D  P   R  

 V  R   V  L   T   S   V  E   Q  M  P   E   Q  P   S   Q  V  L   T  

 S   E   L   R   I   V  G  V  R   A   S   D  K  G  A   Y   T   C  V 

 A   D  N  R   G  G  R   A   E   A   E   F   Q  L   L   V  S   G  D 

 Y   A   G  A   V  S   A   S   D  G  M  G  M  G  A   I   G  A   P  

 T   I   D  P   Q  T   N  M  F   L   I   I   C   L   I   I   T   T   L  

 L   L   L   L   L   V  A   V  L   T   L   F   W  Y   C  R   R   I   K 

 T   Y   Q  K  D  T   T   M  M  S   G  D  G  L   I   S   S   K  M 

 D  K  T   H  N  G  S   M  L   E   G  S   V  I   M  E   M  Q  K 

 S   L   L   N  E   V  N  P   V  E   K  P   P   R   R   T   D  I   E  

 S   V  D  G  G  D  D  V  L   E   I   K  K  T   L   L   D  D  T  

 V  Y   M  A   N  H  S   R   D  E   E   A   V  S   V  A   M  S   D 

 T   T   T   T   P   R   S   R   H  T   Y   V  D  D  A   Y   A   N  S  

 L   P   P   D  L   L   A   F   P   A   R   V  P   P   T   S   P   S   M 

 Q  S   S   Q  S   N  I   P   D  Q  V  I   Y   G  I   R   S   P   P  

 S   L   T   S   P   V  Y   T   H  M  T   P   H  G  I   Y   G  T   K 

 T   M  T   A   P   H  N  G  F   M  T   L   Q  H  P   K  S   R   N 

 L   A   L   I   A   T   T   N  S   S   R   Q  H  Q  H  H  H  Q  L  

 Q  Q  Q  Q  Q  H  H  H  H  H  Q  R   Q  Q  Q  Q  Q  Q  Q 

 Q  Q  H  P   L   A   T   T   S   P   F   L   P   A   P   V  V  Y   S  

 P   A   T   G  V  V  M  K  Q  G  Y   M  T   I   P   R   K  P   R  

 A   P   S   W  A   P   S   T   S   G  A   A   G  H  G  S   I   Q  L  

 S   E   F   Q  S   P   T   S   P   N  P   S   E   T   G  T   A   T   T  

 A   E   L   Q  A   L   F   D  D  E   G  E   D  G  T   E   V  D   P  

 A   F   L   Y   K   V   V   V  P   R   A   R   D  P   P   V  A   T  

 M  V  S   K  G  E   E   L   F   T   G  V  V  P   I   L   V  E   L  

 D  G  D  V  N  G  H  K  F   S   V  S   G  E   G  E   G  D  A  

 T   Y   G  K  L   T   L   K  F   I   C   T   T   G  K  L   P   V  P  

 W  P   T   L   V  T   T   L   T   Y   G  V  Q  C  F   S   R   Y   P  

 D  H  M  K  Q  H  D  F   F   K  S   A   M  P   E   G  Y   V  Q 

 E   R   T   I   F   F   K  D  D  G  N  Y   K  T   R   A   E   V  K 

 F   E   G  D  T   L   V  N  R   I   E   L   K  G  I   D  F   K  E  

 D  G  N  I   L   G  H  K  L   E   Y   N  Y   N  S   H  N  V  Y  

 I   M  A   D  K  Q  K  N  G  I   K  V  N  F   K  I   R   H  N 

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

 D  G  P   V  L   L   P   D  N  H  Y   L   S   T   Q  S   A   L   S  

 K  D  P   N  E   K  R   D  H  M  V  L   L   E   F   V  T   A   A  

 G  I   T   L   G  M  D  E   L   Y   K  • 

TM

4275

4332

4389

4446

4503

4560

4617

4674

4731

4788

4845

4902

4959

5016

5073

5130

5187

1
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122
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198

217
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ACG ATG ACG GCT CCG CAT AAC GGC TTT ATG ACG CTG CAG CAT CCC AAG TCG CGC AAC

CTG GCG CTC ATT GCC ACC ACC AAC AGC AGT CGC CAG CAC CAG CAC CAC CAT CAG CTG

CAG CAG CAG CAG CAG CAC CAC CAC CAC CAC CAG CGG CAA CAA CAA CAG CAG CAG CAG

CAG CAA CAT CCG CTG GCC ACC ACA TCG CCC TTC CTG CCC GCA CCC GTC GTC TAT TCG

CCG GCC ACG GGT GTG GTC ATG AAA CAG GGA TAT ATG ACC ATT CCG CGC AAG CCG CGC

GCT CCC AGC TGG GCG CCC AGT ACT TCC GGT GCC GCT GGC CAC GGA TCC ATT CAG CTA

AGT GAA TTC CAG AGC CCC ACA TCG CCG AAT CCC AGC GAG ACT GGC ACa GCC ACC ACC

GCG GAA CTG CAG GCa CTC TTC GAC GAC GAG GGC GAG GAT GGC ACC GAG GTC GA C C C A

G C T T T C T T G T A C A A A G T G G TG GTA CCG CGG GCC CGG GAT CCA CCG GTC GCC ACC

ATG GTG AGC AAG GGC GAG GAG CTG TTC ACC GGG GTG GTG CCC ATC CTG GTC GAG CTG

GAC GGC GAC GTA AAC GGC CAC AAG TTC AGC GTG TCC GGC GAG GGC GAG GGC GAT GCC

ACC TAC GGC AAG CTG ACC CTG AAG TTC ATC TGC ACC ACC GGC AAG CTG CCC GTG CCC

TGG CCC ACC CTC GTG ACC ACC CTG ACC TAC GGC GTG CAG TGC TTC AGC CGC TAC CCC

GAC CAC ATG AAG CAG CAC GAC TTC TTC AAG TCC GCC ATG CCC GAA GGC TAC GTC CAG

GAG CGC ACC ATC TTC TTC AAG GAC GAC GGC AAC TAC AAG ACC CGC GCC GAG GTG AAG

TTC GAG GGC GAC ACC CTG GTG AAC CGC ATC GAG CTG AAG GGC ATC GAC TTC AAG GAG

TGC TAC TGC CGA GGC GTA TTG CCG AAA TAC TGC GAC GTC GTA GGG TTC AGC GCG TTG

GAC CGC GAG TAA CGG TGG TGG TTG TCG TCA GCG GTC GTG GTC GTG GTG GTA GTC GAC

GTC GTC GTC GTC GTC GTG GTG GTG GTG GTG GTC GCC GTT GTT GTT GTC GTC GTC GTC

GTC GTT GTA GGC GAC CGG TGG TGT AGC GGG AAG GAC GGG CGT GGG CAG CAG ATA AGC

GGC CGG TGC CCA CAC CAG TAC TTT GTC CCT ATA TAC TGG TAA GGC GCG TTC GGC GCG

CGA GGG TCG ACC CGC GGG TCA TGA AGG CCA CGG CGA CCG GTG CCT AGG TAA GTC GAT

TCA CTT AAG GTC TCG GGG TGT AGC GGC TTA GGG TCG CTC TGA CCG TGt CGG TGG TGG

CGC CTT GAC GTC CGt GAG AAG CTG CTG CTC CCG CTC CTA CCG TGG CTC CAG CT G G G T

C G A A A G A A C A T G T T T C A C C AC CAT GGC GCC CGG GCC CTA GGT GGC CAG CGG TGG

TAC CAC TCG TTC CCG CTC CTC GAC AAG TGG CCC CAC CAC GGG TAG GAC CAG CTC GAC

CTG CCG CTG CAT TTG CCG GTG TTC AAG TCG CAC AGG CCG CTC CCG CTC CCG CTA CGG

TGG ATG CCG TTC GAC TGG GAC TTC AAG TAG ACG TGG TGG CCG TTC GAC GGG CAC GGG

ACC GGG TGG GAG CAC TGG TGG GAC TGG ATG CCG CAC GTC ACG AAG TCG GCG ATG GGG

CTG GTG TAC TTC GTC GTG CTG AAG AAG TTC AGG CGG TAC GGG CTT CCG ATG CAG GTC

CTC GCG TGG TAG AAG AAG TTC CTG CTG CCG TTG ATG TTC TGG GCG CGG CTC CAC TTC

AAG CTC CCG CTG TGG GAC CAC TTG GCG TAG CTC GAC TTC CCG TAG CTG AAG TTC CTC

 M  I   L   L   L   L   G 

 V  L   V  V  L   M  A   L   P   P   P   T   A   G  T   T   D  W  M 

 Q  S   C  G  T   C  H  C  Q  W  N  S   G  K  K  S   A   D  C 

 K  N  K  A   L   T   K  I   P   Q  D  M  S   N  E   M  Q  V  L  

 D  F   A   H  N  Q  I   P   E   L   R   R   E   E   F   L   L   A   G 

 L   P   N  V  H  K  I   F   L   R   N  C  T   I   Q  E   V  H  R  

 E   A   F   K  G  L   H  I   L   I   E   L   D  L   S   G  N  R   I  

 R   E   L   H  P   G  T   F   A   G  L   E   K  L   R   N  V  I   I  

 N  N  N  E   I   E   V  L   P   N  H  L   F   V  N  L   S   F   L  

 S   R   I   E   F   R   N  N  R   L   R   Q  V  Q  L   H  V  F   A  

 G  T   M  A   L   S   A   I   S   L   E   Q  N  R   L   S   H  L   H 

 K  E   T   F   K  D  L   Q  K  L   M  H  L   S   L   Q  G  N  A  

 W  N  C  S   C   E   L   Q  D  F   R   D  F   A   I   S   K  R   L  

 Y   T   P   P   T   D  C  Q  E   P   P   Q  L   R   G  K  L   W  S  

 E   V  P   S   E   N  F   A   C  R   P   R   I   L   G  S   V  R   S  

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

 R   P   N  V  T   W  V  Y   N  K  R   P   L   Q  Q  Y   D  P   R  

 V  R   V  L   T   S   V  E   Q  M  P   E   Q  P   S   Q  V  L   T  

 S   E   L   R   I   V  G  V  R   A   S   D  K  G  A   Y   T   C  V 

 A   D  N  R   G  G  R   A   E   A   E   F   Q  L   L   V  S   G  D 

 Y   A   G  A   V  S   A   S   D  G  M  G  M  G  A   I   G  A   P  

 T   I   D  P   Q  T   N  M  F   L   I   I   C   L   I   I   T   T   L  

 L   L   L   L   L   V  A   V  L   T   L   F   W  Y   C  R   R   I   K 

 T   Y   Q  K  D  T   T   M  M  S   G  D  G  L   I   S   S   K  M 

 D  K  T   H  N  G  S   M  L   E   G  S   V  I   M  E   M  Q  K 

 S   L   L   N  E   V  N  P   V  E   K  P   P   R   R   T   D  I   E  

 S   V  D  G  G  D  D  V  L   E   I   K  K  T   L   L   D  D  T  

 V  Y   M  A   N  H  S   R   D  E   E   A   V  S   V  A   M  S   D 

 T   T   T   T   P   R   S   R   H  T   Y   V  D  D  A   Y   A   N  S  

 L   P   P   D  L   L   A   F   P   A   R   V  P   P   T   S   P   S   M 

 Q  S   S   Q  S   N  I   P   D  Q  V  I   Y   G  I   R   S   P   P  

 S   L   T   S   P   V  Y   T   H  M  T   P   H  G  I   Y   G  T   K 

 T   M  T   A   P   H  N  G  F   M  T   L   Q  H  P   K  S   R   N 

 L   A   L   I   A   T   T   N  S   S   R   Q  H  Q  H  H  H  Q  L  

 Q  Q  Q  Q  Q  H  H  H  H  H  Q  R   Q  Q  Q  Q  Q  Q  Q 

 Q  Q  H  P   L   A   T   T   S   P   F   L   P   A   P   V  V  Y   S  

 P   A   T   G  V  V  M  K  Q  G  Y   M  T   I   P   R   K  P   R  

 A   P   S   W  A   P   S   T   S   G  A   A   G  H  G  S   I   Q  L  

 S   E   F   Q  S   P   T   S   P   N  P   S   E   T   G  T   A   T   T  

 A   E   L   Q  A   L   F   D  D  E   G  E   D  G  T   E   V  D   P  

 A   F   L   Y   K   V   V   V  P   R   A   R   D  P   P   V  A   T  

 M  V  S   K  G  E   E   L   F   T   G  V  V  P   I   L   V  E   L  

 D  G  D  V  N  G  H  K  F   S   V  S   G  E   G  E   G  D  A  

 T   Y   G  K  L   T   L   K  F   I   C   T   T   G  K  L   P   V  P  

 W  P   T   L   V  T   T   L   T   Y   G  V  Q  C  F   S   R   Y   P  

 D  H  M  K  Q  H  D  F   F   K  S   A   M  P   E   G  Y   V  Q 

 E   R   T   I   F   F   K  D  D  G  N  Y   K  T   R   A   E   V  K 

 F   E   G  D  T   L   V  N  R   I   E   L   K  G  I   D  F   K  E  

 D  G  N  I   L   G  H  K  L   E   Y   N  Y   N  S   H  N  V  Y  

 I   M  A   D  K  Q  K  N  G  I   K  V  N  F   K  I   R   H  N 

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

 D  G  P   V  L   L   P   D  N  H  Y   L   S   T   Q  S   A   L   S  

 K  D  P   N  E   K  R   D  H  M  V  L   L   E   F   V  T   A   A  

 G  I   T   L   G  M  D  E   L   Y   K  • 

IC3-PDZ merge attB2
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5301
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GAC GGC AAC ATC CTG GGG CAC AAG CTG GAG TAC AAC TAC AAC AGC CAC AAC GTC TAT

ATC ATG GCC GAC AAG CAG AAG AAC GGC ATC AAG GTG AAC TTC AAG ATC CGC CAC AAC

ATC GAG GAC GGC AGC GTG CAG CTC GCC GAC CAC TAC CAG CAG AAC ACC CCC ATC GGC

GAC GGC CCC GTG CTG CTG CCC GAC AAC CAC TAC CTG AGC ACC CAG TCC GCC CTG AGC

AAA GAC CCC AAC GAG AAG CGC GAT CAC ATG GTC CTG CTG GAG TTC GTG ACC GCC GCC

GGG ATC ACT CTC GGC ATG GAC GAG CTG TAC AAG TAA AGCGGCCGCGACTCTAGAGGATCTTTGT

GAAGGAACCTTACTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAAATATA

AAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAATTGTTTGTGTATTTTAGATTCCAACCTATGGAACTG

ATGAATGGGAGCAGTGGTGGAATGCCTTTAATGAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGA

TGAGGCTACTGCTGACTCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCT

TCAGAATTGCTAAGTTTTTTGAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATTTACACCACAA

AGGAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAAAATATTCTGTAACCTTTATAAGTAGGCATAACAGTTA

TAATCATAACATACTGTTTTTTCTTACTCCACACAGGCATAGAGTGTCTGCTATTAATAACTATGCTCAAAAATTG

TGTACCTTTAGCTTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGATCATA

ATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATA

AAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAA

TTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTC

CTG CCG TTG TAG GAC CCC GTG TTC GAC CTC ATG TTG ATG TTG TCG GTG TTG CAG ATA

TAG TAC CGG CTG TTC GTC TTC TTG CCG TAG TTC CAC TTG AAG TTC TAG GCG GTG TTG

TAG CTC CTG CCG TCG CAC GTC GAG CGG CTG GTG ATG GTC GTC TTG TGG GGG TAG CCG

CTG CCG GGG CAC GAC GAC GGG CTG TTG GTG ATG GAC TCG TGG GTC AGG CGG GAC TCG

TTT CTG GGG TTG CTC TTC GCG CTA GTG TAC CAG GAC GAC CTC AAG CAC TGG CGG CGG

CCC TAG TGA GAG CCG TAC CTG CTC GAC ATG TTC ATT TCGCCGGCGCTGAGATCTCCTAGAAACA

CTTCCTTGGAATGAAGACACCACACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCATTTATAT

TTTAAAAATTCACATATTACACAATTTGATGACTAAGATTAACAAACACATAAAATCTAAGGTTGGATACCTTGAC

TACTTACCCTCGTCACCACCTTACGGAAATTACTCCTTTTGGACAAAACGAGTCTTCTTTACGGTAGATCACTACT

ACTCCGATGACGACTGAGAGTTGTAAGATGAGGAGGTTTTTTCTTCTCTTTCCATCTTCTGGGGTTCCTGAAAGGA

AGTCTTAACGATTCAAAAAACTCAGTACGACACAAATCATTATCTTGAGAACGAACGAAACGATAAATGTGGTGTT

TCCTTTTTCGACGTGACGATATGTTCTTTTAATACCTTTTTATAAGACATTGGAAATATTCATCCGTATTGTCAAT

ATTAGTATTGTATGACAAAAAAGAATGAGGTGTGTCCGTATCTCACAGACGATAATTATTGATACGAGTTTTTAAC

ACATGGAAATCGAAAAATTAAACATTTCCCCAATTATTCCTTATAAACTACATATCACGGAACTGATCTCTAGTAT

TAGTCGGTATGGTGTAAACATCTCCAAAATGAACGAAATTTTTTGGAGGGTGTGGAGGGGGACTTGGACTTTGTAT

TTTACTTACGTTAACAACAACAATTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTT

AAAGTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATAGTACAG

 M  I   L   L   L   L   G 

 V  L   V  V  L   M  A   L   P   P   P   T   A   G  T   T   D  W  M 

 Q  S   C  G  T   C  H  C  Q  W  N  S   G  K  K  S   A   D  C 

 K  N  K  A   L   T   K  I   P   Q  D  M  S   N  E   M  Q  V  L  

 D  F   A   H  N  Q  I   P   E   L   R   R   E   E   F   L   L   A   G 

 L   P   N  V  H  K  I   F   L   R   N  C  T   I   Q  E   V  H  R  

 E   A   F   K  G  L   H  I   L   I   E   L   D  L   S   G  N  R   I  

 R   E   L   H  P   G  T   F   A   G  L   E   K  L   R   N  V  I   I  

 N  N  N  E   I   E   V  L   P   N  H  L   F   V  N  L   S   F   L  

 S   R   I   E   F   R   N  N  R   L   R   Q  V  Q  L   H  V  F   A  

 G  T   M  A   L   S   A   I   S   L   E   Q  N  R   L   S   H  L   H 

 K  E   T   F   K  D  L   Q  K  L   M  H  L   S   L   Q  G  N  A  

 W  N  C  S   C   E   L   Q  D  F   R   D  F   A   I   S   K  R   L  

 Y   T   P   P   T   D  C  Q  E   P   P   Q  L   R   G  K  L   W  S  

 E   V  P   S   E   N  F   A   C  R   P   R   I   L   G  S   V  R   S  

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

 R   P   N  V  T   W  V  Y   N  K  R   P   L   Q  Q  Y   D  P   R  

 V  R   V  L   T   S   V  E   Q  M  P   E   Q  P   S   Q  V  L   T  

 S   E   L   R   I   V  G  V  R   A   S   D  K  G  A   Y   T   C  V 

 A   D  N  R   G  G  R   A   E   A   E   F   Q  L   L   V  S   G  D 

 Y   A   G  A   V  S   A   S   D  G  M  G  M  G  A   I   G  A   P  

 T   I   D  P   Q  T   N  M  F   L   I   I   C   L   I   I   T   T   L  

 L   L   L   L   L   V  A   V  L   T   L   F   W  Y   C  R   R   I   K 

 T   Y   Q  K  D  T   T   M  M  S   G  D  G  L   I   S   S   K  M 

 D  K  T   H  N  G  S   M  L   E   G  S   V  I   M  E   M  Q  K 

 S   L   L   N  E   V  N  P   V  E   K  P   P   R   R   T   D  I   E  

 S   V  D  G  G  D  D  V  L   E   I   K  K  T   L   L   D  D  T  

 V  Y   M  A   N  H  S   R   D  E   E   A   V  S   V  A   M  S   D 

 T   T   T   T   P   R   S   R   H  T   Y   V  D  D  A   Y   A   N  S  

 L   P   P   D  L   L   A   F   P   A   R   V  P   P   T   S   P   S   M 

 Q  S   S   Q  S   N  I   P   D  Q  V  I   Y   G  I   R   S   P   P  

 S   L   T   S   P   V  Y   T   H  M  T   P   H  G  I   Y   G  T   K 

 T   M  T   A   P   H  N  G  F   M  T   L   Q  H  P   K  S   R   N 

 L   A   L   I   A   T   T   N  S   S   R   Q  H  Q  H  H  H  Q  L  

 Q  Q  Q  Q  Q  H  H  H  H  H  Q  R   Q  Q  Q  Q  Q  Q  Q 

 Q  Q  H  P   L   A   T   T   S   P   F   L   P   A   P   V  V  Y   S  

 P   A   T   G  V  V  M  K  Q  G  Y   M  T   I   P   R   K  P   R  

 A   P   S   W  A   P   S   T   S   G  A   A   G  H  G  S   I   Q  L  

 S   E   F   Q  S   P   T   S   P   N  P   S   E   T   G  T   A   T   T  

 A   E   L   Q  A   L   F   D  D  E   G  E   D  G  T   E   V  D   P  

 A   F   L   Y   K   V   V   V  P   R   A   R   D  P   P   V  A   T  

 M  V  S   K  G  E   E   L   F   T   G  V  V  P   I   L   V  E   L  

 D  G  D  V  N  G  H  K  F   S   V  S   G  E   G  E   G  D  A  

 T   Y   G  K  L   T   L   K  F   I   C   T   T   G  K  L   P   V  P  

 W  P   T   L   V  T   T   L   T   Y   G  V  Q  C  F   S   R   Y   P  

 D  H  M  K  Q  H  D  F   F   K  S   A   M  P   E   G  Y   V  Q 

 E   R   T   I   F   F   K  D  D  G  N  Y   K  T   R   A   E   V  K 

 F   E   G  D  T   L   V  N  R   I   E   L   K  G  I   D  F   K  E  

 D  G  N  I   L   G  H  K  L   E   Y   N  Y   N  S   H  N  V  Y  

 I   M  A   D  K  Q  K  N  G  I   K  V  N  F   K  I   R   H  N 

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

 D  G  P   V  L   L   P   D  N  H  Y   L   S   T   Q  S   A   L   S  

 K  D  P   N  E   K  R   D  H  M  V  L   L   E   F   V  T   A   A  

 G  I   T   L   G  M  D  E   L   Y   K  • 

SV40 Poly A
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TGGATCGGATCCACTAGAAGGCCTTAGTATGTATGTAAGTTAATAAAACCCTTTTTTGGAGAATGTAGATTTAAAA

AAACATATTTTTTTTTTATTTTTTACTGCACTGGACATCATTGAACTTATCTGATCAGTTTTAAATTTACTTCGAT

CCAAGGGTATTTGAAGTACCAGGTTCTTTCGATTACCTCTCACTCAAAATGACATTCCACTCAAAGTCAGCGCTGT

TTGCCTCCTTCTCTGTCCACAGAAATATCGCCGTCTCTTTCGCCGCTGCGTCCGCTATCTCTTTCGCCACCGTTTG

TAGCGTTACCTAGCGTCAATGTCCGCCTTCAGTTGCACTTTGTCAGCGGTTTCGTGACGAAGCTCCAAGCGGTTTA

CGCCATCAATTAAACACAAAGTGCTGTGCCAAAACTCCTCTCGCTTCTTATTTTTGTTTGTTTTTTGAGTGATTGG

GGTGGTGATTGGTTTTGGGTGGGTAAGCAGGGGAAAGTGTGAAAAATCCCGGCAATGGGCCAAGAGGATCAGGAGC

TATTAATTCGCGGAGGCAGCAAACACCCATCTGCCGAGCATCTGAACAATGTGAGTAGTACATGTGCATACATCTT

AAGTTCACTTGATCTATAGGAACTGCGATTGCAACATCAAATTGTCTGCGGCGTGAGAACTGCGACCCACAAAAAT

CCCAAACCGCAATCGCACAAACAAATAGTGACACGAAACAGATTATTCTGGTAGCTGTGCTCGCTATATAAGACAA

TTTTTAAGATCATATCATGATCAAGACATCTAAAGGCATTCATTTTCGACTACATTCTTTTTTACAAAAAATATAA

CAACCAGATATTTTAAGCTGATCCTAGATGCACAAAAAATAAATAAAAGTATAAACCTACTTCGTAGGATACTTCG

TTTTGTTCGGGGTTAGATGAGCATAACGCTTGTAGTTGATATTTGAGATCCCCTATCATTGCAGGGTGACAGCGGA

GCGGCTTCGCAGAGCTGCATTAACCAGGGCTTCGGGCAGGCCAAAAACTACGGCACGCTCCTGCCACCCAGTCCGC

CGGAGGACTCCGGTTCAGGGAGCGGCCAACTAGCCGAGAACCTCACCTATGCCTGGCACAATATGGACATCTTTGG

GGCGGTCAATCAGCCGGGCTCCGGATGGCGGCAGCTGGTCAACCGGACACGCGGACTATTCTGCAACGAGCGACAC

ATACCGGCGCCCAGGAAACATTTGCTCAAGAACGGTGAGTTTCTATTCGCAGTCGGCTGATCTGTGTGAAATCTTA

ACCTAGCCTAGGTGATCTTCCGGAATCATACATACATTCAATTATTTTGGGAAAAAACCTCTTACATCTAAATTTT

TTTGTATAAAAAAAAAATAAAAAATGACGTGACCTGTAGTAACTTGAATAGACTAGTCAAAATTTAAATGAAGCTA

GGTTCCCATAAACTTCATGGTCCAAGAAAGCTAATGGAGAGTGAGTTTTACTGTAAGGTGAGTTTCAGTCGCGACA

AACGGAGGAAGAGACAGGTGTCTTTATAGCGGCAGAGAAAGCGGCGACGCAGGCGATAGAGAAAGCGGTGGCAAAC

ATCGCAATGGATCGCAGTTACAGGCGGAAGTCAACGTGAAACAGTCGCCAAAGCACTGCTTCGAGGTTCGCCAAAT

GCGGTAGTTAATTTGTGTTTCACGACACGGTTTTGAGGAGAGCGAAGAATAAAAACAAACAAAAAACTCACTAACC

CCACCACTAACCAAAACCCACCCATTCGTCCCCTTTCACACTTTTTAGGGCCGTTACCCGGTTCTCCTAGTCCTCG

ATAATTAAGCGCCTCCGTCGTTTGTGGGTAGACGGCTCGTAGACTTGTTACACTCATCATGTACACGTATGTAGAA

TTCAAGTGAACTAGATATCCTTGACGCTAACGTTGTAGTTTAACAGACGCCGCACTCTTGACGCTGGGTGTTTTTA

GGGTTTGGCGTTAGCGTGTTTGTTTATCACTGTGCTTTGTCTAATAAGACCATCGACACGAGCGATATATTCTGTT

AAAAATTCTAGTATAGTACTAGTTCTGTAGATTTCCGTAAGTAAAAGCTGATGTAAGAAAAAATGTTTTTTATATT

GTTGGTCTATAAAATTCGACTAGGATCTACGTGTTTTTTATTTATTTTCATATTTGGATGAAGCATCCTATGAAGC

AAAACAAGCCCCAATCTACTCGTATTGCGAACATCAACTATAAACTCTAGGGGATAGTAACGTCCCACTGTCGCCT

CGCCGAAGCGTCTCGACGTAATTGGTCCCGAAGCCCGTCCGGTTTTTGATGCCGTGCGAGGACGGTGGGTCAGGCG

GCCTCCTGAGGCCAAGTCCCTCGCCGGTTGATCGGCTCTTGGAGTGGATACGGACCGTGTTATACCTGTAGAAACC

CCGCCAGTTAGTCGGCCCGAGGCCTACCGCCGTCGACCAGTTGGCCTGTGCGCCTGATAAGACGTTGCTCGCTGTG

TATGGCCGCGGGTCCTTTGTAAACGAGTTCTTGCCACTCAAAGATAAGCGTCAGCCGACTAGACACACTTTAGAAT
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ATAAAGGGTCCAATTACCAATTTGAAACTCAGTTTGCGGCGTGGCCTATCCGGGCGAACTTTTGGCCGTGATGGGC

AGTTCCGGTGCCGGAAAGACGACCCTGCTGAATGCCCTTGCCTTTCGATCGCCGCAGGGCATCCAAGTATCGCCAT

CCGGGATGCGACTGCTCAATGGCCAACCTGTGGACGCCAAGGAGATGCAGGCCAGGTGCGCCTATGTCCAGCAGGA

TGACCTCTTTATCGGCTCCCTAACGGCCAGGGAACACCTGATTTTCCAGGCCATGGTGCGGATGCCACGACATCTG

ACCTATCGGCAGCGAGTGGCCCGCGTGGATCAGGTGATCCAGGAGCTTTCGCTCAGCAAATGTCAGCACACGATCA

TCGGTGTGCCCGGCAGGGTGAAAGGTCTGTCCGGCGGAGAAAGGAAGCGTCTGGCATTCGCCTCCGAGGCACTAAC

CGATCCGCCGCTTCTGATCTGCGATGAGCCCACCTCCGGACTGGACTCATTTACCGCCCACAGCGTCGTCCAGGTG

CTGAAGAAGCTGTCGCAGAAGGGCAAGACCGTCATCCTGACCATTCATCAGCCGTCTTCCGAGCTGTTTGAGCTCT

TTGACAAGATCCTTCTGATGGCCGAGGGCAGGGTAGCTTTCTTGGGCACTCCCAGCGAAGCCGTCGACTTCTTTTC

CTAGTGAGTTCGATGTGTTTATTAAGGGTATCTAGCATTACATTACATCTCAACTCCTATCCAGCGTGGGTGCCCA

GTGTCCTACCAACTACAATCCGGCGGACTTTTACGTACAGGTGTTGGCCGTTGTGCCCGGACGGGAGATCGAGTCC

CGTGATCGGATCGCCAAGATATGCGACAATTTTGCTATTAGCAAAGTAGCCCGGGATATGGAGCAGTTGTTGGCCA

CCAAAAATTTGGAGAAGCCACTGGAGCAGCCGGAGAATGGGTACACCTACAAGGCCACCTGGTTCATGCAGTTCCG

GGCGGTCCTGTGGCGATCCTGGCTGTCGGTGCTCAAGGAACCACTCCTCGTAAAAGTGCGACTTATTCAGACAACG

GTGAGTGGTTCCAGTGGAAACAAATGATATAACGCTTACAATTCTTGGAAACAAATTCGCTAGATTTTAGTTAGAA

TTGCCTGATTCCACACCCTTCTTAGTTTTTTTCAATGAGATGTATAGTTTATAGTTTTGCAGAAAATAAATAAATT

TCATTTAACTCGCGAACATGTTGAAGATATGAATATTAATGAGATGCGAGTAACATTTTAATTTGCAGATGGTTGC

TATTTCCCAGGTTAATGGTTAAACTTTGAGTCAAACGCCGCACCGGATAGGCCCGCTTGAAAACCGGCACTACCCG

TCAAGGCCACGGCCTTTCTGCTGGGACGACTTACGGGAACGGAAAGCTAGCGGCGTCCCGTAGGTTCATAGCGGTA

GGCCCTACGCTGACGAGTTACCGGTTGGACACCTGCGGTTCCTCTACGTCCGGTCCACGCGGATACAGGTCGTCCT

ACTGGAGAAATAGCCGAGGGATTGCCGGTCCCTTGTGGACTAAAAGGTCCGGTACCACGCCTACGGTGCTGTAGAC

TGGATAGCCGTCGCTCACCGGGCGCACCTAGTCCACTAGGTCCTCGAAAGCGAGTCGTTTACAGTCGTGTGCTAGT

AGCCACACGGGCCGTCCCACTTTCCAGACAGGCCGCCTCTTTCCTTCGCAGACCGTAAGCGGAGGCTCCGTGATTG

GCTAGGCGGCGAAGACTAGACGCTACTCGGGTGGAGGCCTGACCTGAGTAAATGGCGGGTGTCGCAGCAGGTCCAC

GACTTCTTCGACAGCGTCTTCCCGTTCTGGCAGTAGGACTGGTAAGTAGTCGGCAGAAGGCTCGACAAACTCGAGA

AACTGTTCTAGGAAGACTACCGGCTCCCGTCCCATCGAAAGAACCCGTGAGGGTCGCTTCGGCAGCTGAAGAAAAG

GATCACTCAAGCTACACAAATAATTCCCATAGATCGTAATGTAATGTAGAGTTGAGGATAGGTCGCACCCACGGGT

CACAGGATGGTTGATGTTAGGCCGCCTGAAAATGCATGTCCACAACCGGCAACACGGGCCTGCCCTCTAGCTCAGG

GCACTAGCCTAGCGGTTCTATACGCTGTTAAAACGATAATCGTTTCATCGGGCCCTATACCTCGTCAACAACCGGT

GGTTTTTAAACCTCTTCGGTGACCTCGTCGGCCTCTTACCCATGTGGATGTTCCGGTGGACCAAGTACGTCAAGGC

CCGCCAGGACACCGCTAGGACCGACAGCCACGAGTTCCTTGGTGAGGAGCATTTTCACGCTGAATAAGTCTGTTGC

CACTCACCAAGGTCACCTTTGTTTACTATATTGCGAATGTTAAGAACCTTTGTTTAAGCGATCTAAAATCAATCTT

AACGGACTAAGGTGTGGGAAGAATCAAAAAAAGTTACTCTACATATCAAATATCAAAACGTCTTTTATTTATTTAA

AGTAAATTGAGCGCTTGTACAACTTCTATACTTATAATTACTCTACGCTCATTGTAAAATTAAACGTCTACCAACG
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CATCTTGATTGGCCTCATCTTTTTGGGCCAACAACTCACGCAAGTGGGCGTGATGAATATCAACGGAGCCATCTTC

CTCTTCCTGACCAACATGACCTTTCAAAACGTCTTTGCCACGATAAATGTAAGTCTTGTTTAGAATACATTTGCAT

ATTAATAATTTACTAACTTTCTAATGAATCGATTCGATTTAGGTGTTCACCTCAGAGCTGCCAGTTTTTATGAGGG

AGGCCCGAAGTCGACTTTATCGCTGTGACACATACTTTCTGGGCAAAACGATTGCCGAATTACCGCTTTTTCTCAC

AGTGCCACTGGTCTTCACGGCGATTGCCTATCCGATGATCGGACTGCGGGCCGGAGTGCTGCACTTCTTCAACTGC

CTGGCGCTGGTCACTCTGGTGGCCAATGTGTCAACGTCCTTCGGATATCTAATATCCTGCGCCAGCTCCTCGACCT

CGATGGCGCTGTCTGTGGGTCCGCCGGTTATCATACCATTCCTGCTCTTTGGCGGCTTCTTCTTGAACTCGGGCTC

GGTGCCAGTATACCTCAAATGGTTGTCGTACCTCTCATGGTTCCGTTACGCCAACGAGGGTCTGCTGATTAACCAA

TGGGCGGACGTGGAGCCGGGCGAAATTAGCTGCACATCGTCGAACACCACGTGCCCCAGTTCGGGCAAGGTCATCC

TGGAGACGCTTAACTTCTCCGCCGCCGATCTGCCGCTGGACTACGTGGGTCTGGCCATTCTCATCGTGAGCTTCCG

GGTGCTCGCATATCTGGCTCTAAGACTTCGGGCCCGACGCAAGGAGTAGCCGACATATATCCGAAATAACTGCTTG

TTTTTTTTTTTACCATTATTACCATCGTGTTTACTGTTTATTGCCCCCTCAAAAAGCTAATGTAATTATATTTGTG

CCAATAAAAACAAGATATGACCTATAGAATACAAGTATTTCCCCTTCGAACATCCCCACAAGTAGACTTTGGATTT

GTCTTCTAACCAAAAGACTTACACACCTGCATACCTTACATCAAAAACTCGTTTATCGCTACATAAAACACCGGGA

TATATTTTTTATATACATACTTTTCAAATCGCGCGCCCTCTTCATAATTCACCTCCACCACACCACGTTTCGTAGT

TGCTCTTTCGCTGTCTCCCACCCGCTCTCCGCAACACATTCACCTTTTGTTCGACGACCTTGGAGCGACTGTCGTT

AGTTCCGCGCGATTCGGTTCGCTCAAATGGTTCCGAGTGGTTCATTTCGTCTCAATAGAAATTAGTAATAAATATT

GTAGAACTAACCGGAGTAGAAAAACCCGGTTGTTGAGTGCGTTCACCCGCACTACTTATAGTTGCCTCGGTAGAAG

GAGAAGGACTGGTTGTACTGGAAAGTTTTGCAGAAACGGTGCTATTTACATTCAGAACAAATCTTATGTAAACGTA

TAATTATTAAATGATTGAAAGATTACTTAGCTAAGCTAAATCCACAAGTGGAGTCTCGACGGTCAAAAATACTCCC

TCCGGGCTTCAGCTGAAATAGCGACACTGTGTATGAAAGACCCGTTTTGCTAACGGCTTAATGGCGAAAAAGAGTG

TCACGGTGACCAGAAGTGCCGCTAACGGATAGGCTACTAGCCTGACGCCCGGCCTCACGACGTGAAGAAGTTGACG

GACCGCGACCAGTGAGACCACCGGTTACACAGTTGCAGGAAGCCTATAGATTATAGGACGCGGTCGAGGAGCTGGA

GCTACCGCGACAGACACCCAGGCGGCCAATAGTATGGTAAGGACGAGAAACCGCCGAAGAAGAACTTGAGCCCGAG

CCACGGTCATATGGAGTTTACCAACAGCATGGAGAGTACCAAGGCAATGCGGTTGCTCCCAGACGACTAATTGGTT

ACCCGCCTGCACCTCGGCCCGCTTTAATCGACGTGTAGCAGCTTGTGGTGCACGGGGTCAAGCCCGTTCCAGTAGG

ACCTCTGCGAATTGAAGAGGCGGCGGCTAGACGGCGACCTGATGCACCCAGACCGGTAAGAGTAGCACTCGAAGGC

CCACGAGCGTATAGACCGAGATTCTGAAGCCCGGGCTGCGTTCCTCATCGGCTGTATATAGGCTTTATTGACGAAC

AAAAAAAAAAATGGTAATAATGGTAGCACAAATGACAAATAACGGGGGAGTTTTTCGATTACATTAATATAAACAC

GGTTATTTTTGTTCTATACTGGATATCTTATGTTCATAAAGGGGAAGCTTGTAGGGGTGTTCATCTGAAACCTAAA

CAGAAGATTGGTTTTCTGAATGTGTGGACGTATGGAATGTAGTTTTTGAGCAAATAGCGATGTATTTTGTGGCCCT

ATATAAAAAATATATGTATGAAAAGTTTAGCGCGCGGGAGAAGTATTAAGTGGAGGTGGTGTGGTGCAAAGCATCA

ACGAGAAAGCGACAGAGGGTGGGCGAGAGGCGTTGTGTAAGTGGAAAACAAGCTGCTGGAACCTCGCTGACAGCAA

TCAAGGCGCGCTAAGCCAAGCGAGTTTACCAAGGCTCACCAAGTAAAGCAGAGTTATCTTTAATCATTATTTATAA
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TGTATGTACAATTTATTTGCTCCAATATATTTGTATATATTTCCCTCACAGCTATATTTATTCTAATTTAATATTA

TGACTTTTTAAGGTAATTTTTTGTGACCTGTTCGGAGTGATTAGCGTTACAATTTGAACTGAAAGTGACATCCAGT

GTTTGTTCCTTGTGTAGATGCATCTCAAAAAAATGGTGGGCATAATAGTGTTGTTTATATATATCAAAAATAACAA

CTATAATAATAAGAATACATTTAATTTAGAAAATGCTTGGATTTCACTGGAACTAGAATTAATTCGGCTGCTGCTC

TAAACGACGCATTTCGTACTCCAAAGTACGAATTTTTTCCCTCAAGCTCTTATTTTCATTAAACAATGAACAGGAC

CTAACGCACAGTCACGTTATTGTTTACATAAATGATTTTTTTTACTATTCAAACTTACTCTGTTTGTGTACTCCCA

CTGGTATAGCCTTCTTTTATCTTTTCTGGTTCAGGCTCTATCACTTTACTAGGTACGGCATCTGCGTTGAGTCGCC

TCCTTTTAAATGTCTGACCTTTTGCAGGTGCAGCCTTCCACTGCGAATCATTAAAGTGGGTATCACAAATTTGGGA

GTTTTCACCAAGGCTGCACCCAAGGCTCTGCTCCCACAATTTTCTCTTAATAGCACACTTCGGCACGTGAATTAAT

TTTACTCCAGTCACAGCTTTGCAGCAAAATTTGCAATATTTCATTTTTTTTTATTCCACGTAAGGGTTAATGTTTT

CAAAAAAAAATTCGTCCGCACACAACCTTTCCTCTCAACAAGCAAACGTGCACTGAATTTAAGTGTATACTTCGGT

AAGCTTCGGCTATCGACGGGACCACCTTATGTTATTTCATCATG

ACATACATGTTAAATAAACGAGGTTATATAAACATATATAAAGGGAGTGTCGATATAAATAAGATTAAATTATAAT

ACTGAAAAATTCCATTAAAAAACACTGGACAAGCCTCACTAATCGCAATGTTAAACTTGACTTTCACTGTAGGTCA

CAAACAAGGAACACATCTACGTAGAGTTTTTTTACCACCCGTATTATCACAACAAATATATATAGTTTTTATTGTT

GATATTATTATTCTTATGTAAATTAAATCTTTTACGAACCTAAAGTGACCTTGATCTTAATTAAGCCGACGACGAG

ATTTGCTGCGTAAAGCATGAGGTTTCATGCTTAAAAAAGGGAGTTCGAGAATAAAAGTAATTTGTTACTTGTCCTG

GATTGCGTGTCAGTGCAATAACAAATGTATTTACTAAAAAAAATGATAAGTTTGAATGAGACAAACACATGAGGGT

GACCATATCGGAAGAAAATAGAAAAGACCAAGTCCGAGATAGTGAAATGATCCATGCCGTAGACGCAACTCAGCGG

AGGAAAATTTACAGACTGGAAAACGTCCACGTCGGAAGGTGACGCTTAGTAATTTCACCCATAGTGTTTAAACCCT

CAAAAGTGGTTCCGACGTGGGTTCCGAGACGAGGGTGTTAAAAGAGAATTATCGTGTGAAGCCGTGCACTTAATTA

AAATGAGGTCAGTGTCGAAACGTCGTTTTAAACGTTATAAAGTAAAAAAAAATAAGGTGCATTCCCAATTACAAAA

GTTTTTTTTTAAGCAGGCGTGTGTTGGAAAGGAGAGTTGTTCGTTTGCACGTGACTTAAATTCACATATGAAGCCA

TTCGAAGCCGATAGCTGCCCTGGTGGAATACAATAAAGTAGTAC
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GGCCAGACCCACGTAGTCCAGCGGCAGATCGGCGGCGGAGAAGTTAAGCGTCTCCAGGATGACCTTGCCCGAACT

GGGGCACGTGGTGTTCGACGATGTGCAGCTAATTTCGCCCGGCTCCACGTCCGCCCATTGGTTAATCAGCAGACC

CTCGTTGGCGTAACGGAACCATGAGAGGTACGACAACCATTTGAGGTATACTGGCACCGAGCCCGAGTTCAAGAA

GAAGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAA

CCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCC

GCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCT

CAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTT

ATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAG

GATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAG

GACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAA

ACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGA

AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAG

ATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGA

GTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATC

CATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAAT

GATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAG

AAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCC

AGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTC

ATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTT

CGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTC

TCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTG

TATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGT

GCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTA

ACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAG

CCGGTCTGGGTGCATCAGGTCGCCGTCTAGCCGCCGCCTCTTCAATTCGCAGAGGTCCTACTGGAACGGGCTTGA

CCCCGTGCACCACAAGCTGCTACACGTCGATTAAAGCGGGCCGAGGTGCAGGCGGGTAACCAATTAGTCGTCTGG

GAGCAACCGCATTGCCTTGGTACTCTCCATGCTGTTGGTAAACTCCATATGACCGTGGCTCGGGCTCAAGTTCTT

CTTCCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTT

GGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGG

CGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGA

GTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAA

TAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTC

CTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTC

CTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTT

TGTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCT

TCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTC

TAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACT

CATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAG

GTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTA

CTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTC

TTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGG

TCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAG

TAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAA

GCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAG

AGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCAC

ATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTGTGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCA

CGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACAT

TGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTC
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GCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTA

TTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGG

GGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAA

AAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCT

CCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGT

TGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGA

AATACCGCACCGAATCGCGCGGAACTAACGACAGTCGCTCCAAGGTCGTCGAACAAAAGGTGAATGTGTTGCGGA

GAGCGGGTGGGAGACAGCGAAAGAGCAACTACGAAACGTGGTGTGGTGGAGGTGAATTATGAAGAGGGCGCGCGA

TTTGAAAAGTATGTATATAAAAAATATATCCCGGTGTTTTATGTAGCGATAAACGAGTTTTTGATGTAAGGTATG

CAGGTGTGTAAGTCTTTTGGTTAGAAGACAAATCCAAAGTCTACTTGTGGGGATGTTCGAAGGGGAAATACTTGT

ATTCTATAGGTCATATCTTGTTTTTATTGGCACAAATATAATTACATTAGCTTTTTGAGGGGGCAATAAACAGTA

AACACGATGGTAATAATGGTAAAAAAAAAAACAAGCAGTTATTTCGGATATATGTCGGCTACTCCTTGCGTCGGG

CCCGAAGTCTTAGAGCCAGATATGCGAGCACCCGGAAGCTCACGATGAGAATGGCCAGACCATGATGAAATAACA

TAAGGTGGTCCCGTCGGCAAGAGACATCCACTTAACGTATGCTTGCAATAAGTGCGAGTGAAAGGAATAGTATTC

TGAGTGTCGTATTGAGTCTGAGTGAGACAGCGATATGATTGTTGATTAACCCTTAGCATGTCCGTGGGGTTTGAA

TTAACTCATAATATTAATTAGACGAAATTATTTTTAAAGTTTTATTTTTAATAATTTGCGAGTACGCAAAGCTTC

TGCATGAGCTCGGATCCAAGCTTGCATGCCTGCAGGTCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAG

CGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGACTCTAGCGAGCG

CCGGAGTATAAATAGAGGCGCTTCGTCTACGGAGCGACAATTCAATTCAAACAAGCAAAGTGAACACGTCGCTAA

GCGAAAGCTAAGCAAATAAACAAGCGCAGCTGAACAAGCTAAACAATCTGCAGTAAAGTGCAAGTTAAAGTGAAT

GTACTACTTTATTGT

ATTCCACCAGGGCAGCCGTTCTCTGTAGGTGAATTGCATACGAACGTTATTCACGCTCACTTTCCTTATCATAAG

ACTCACAGCATAACTCAGACTCACTCTGTCGCTATACTAACAACTAATTGGGAATCGTACAGGCACCCCAAACTT

AATTGAGTATTATAATTAATCTGCTTTAATAAAAATTTCAAAATAAAAATTATTAAACGCTCATGCGTTTCGAAG

ACGTACTCGAGCCTAGGTTCGAACGTACGGACGTCCAGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTC

GCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCTGAGATCGCTCGC

GGCCTCATATTTATCTCCGCGAAGCAGATGCCTCGCTGTTAAGTTAAGTTTGTTCGTTTCACTTGTGCAGCGATT

CGCTTTCGATTCGTTTATTTGTTCGCGTCGACTTGTTCGATTTGTTAGACGTCATTTCACGTTCAATTTCACTTA

CGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAAT

AACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCC

CCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATT

TTTATCCGCATAGTGCTCCGGGAAAGCAGAGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGA

GGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGCAGTCCCGCGCAGTCGCCCACA

ACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACT

TTATGGCGTGGCTTAGCGCGCCTTGATTGCTGTCAGCGAGGTTCCAGCAGCTTGTTTTCCACTTACACAACGCCT

CTCGCCCACCCTCTGTCGCTTTCTCGTTGATGCTTTGCACCACACCACCTCCACTTAATACTTCTCCCGCGCGCT

AAACTTTTCATACATATATTTTTTATATAGGGCCACAAAATACATCGCTATTTGCTCAAAAACTACATTCCATAC

GTCCACACATTCAGAAAACCAATCTTCTGTTTAGGTTTCAGATGAACACCCCTACAAGCTTCCCCTTTATGAACA

TAAGATATCCAGTATAGAACAAAAATAACCGTGTTTATATTAATGTAATCGAAAAACTCCCCCGTTATTTGTCAT

TTGTGCTACCATTATTACCATTTTTTTTTTTGTTCGTCAATAAAGCCTATATACAGCCGATGAGGAACGCAGCCC

GGGCTTCAGAATCTCGGTCTATACGCTCGTGGGCCTTCGAGTGCTACTCTTACCGGTCTG
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CAATTAAAAGTAACCAGCAACCAAGTAAATCAACTGCAACTACTGAAATCTGCCAAGAAGTAATTATTGAATACA

AGAAGAGAACTCTGAATAGGGAATTGGGGAATTCGTTAACA GAT CTG ACA AGT TTG TAC AAA AAA

GCA GGC TCCAGGAAA ATG ATC CTT CTG CTG CTG GGT GTG CTA GTG GTT CTA ATG GCC

CTA CCG CCG CCC ACC GCA GGC ACC ACC GAT TGG ATG CAG AGC TGC GGT ACA TGC CAC

TGT CAG TGG AAT TCG GGC AAG AAG AGC GCC GAC TGC AAG AAC AAG GCG CTA ACC AAA

ATT CCG CAG GAC ATG AGC AAC GAG ATG CAG GTG CTG GAC TTT GCC CAC AAT CAA ATA

CCC GAG CTG CGG CGC GAA GAG TTC CTA CTG GCC GGT CTG CCC AAT GTG CAC AAG ATC

TTT TTG CGC AAC TGC ACC ATC CAG GAG GTG CAT CGC GAG GCC TTC AAG GGT CTG CAT

ATC CTA ATC GAG CTG GAC CTG TCG GGC AAT CGG ATA CGG GAA CTG CAT CCG GGC ACT

TTC GCC GGC CTG GAG AAG CTG CGC AA T GTG ATC ATC AAC AAC AAC GAG ATC GAG

GTG CTG CCC AAC CAT CTG TTC GTC AAC CTG AGC TTC CTG TCG CGC ATC GAG TTC CGG

AAC AAT CGA TTG CGC CAG GTG CAG CTG CAC GTC TTC GCT GGC ACA ATG GCG CTG AGC

GCC ATT TCG CTG GAA CAG AAC CGC CTC TCA CAT CTG CAC AAG GAG ACA TTC AAG GAT

CTG CAG AAG CTG ATG CAT CTA TCG CTG CAG GGT AAC GCA TGG AAC TGC AGC TGC GAG

CTG CAG GAC TTT CGC GAC TTT GCG ATC AGC AAA CGG CTC TAC ACA CCG CCC ACC GAT

TGC CAG GAG CCG CCA CAG CTG CGC GGC AAG CTG TGG AGC GAG GTG CCA TCG GAG AAC

GTTAATTTTCATTGGTCGTTGGTTCATTTAGTTGACGTTGATGACTTTAGACGGTTCTTCATTAATAACTTATGT

TCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGT CTA GAC TGT TCA AAC ATG TTT TTT

CGT CCG AGGTCCTTT TAC TAG GAA GAC GAC GAC CCA CAC GAT CAC CAA GAT TAC CGG

GAT GGC GGC GGG TGG CGT CCG TGG TGG CTA ACC TAC GTC TCG ACG CCA TGT ACG GTG

ACA GTC ACC TTA AGC CCG TTC TTC TCG CGG CTG ACG TTC TTG TTC CGC GAT TGG TTT

TAA GGC GTC CTG TAC TCG TTG CTC TAC GTC CAC GAC CTG AAA CGG GTG TTA GTT TAT

GGG CTC GAC GCC GCG CTT CTC AAG GAT GAC CGG CCA GAC GGG TTA CAC GTG TTC TAG

AAA AAC GCG TTG ACG TGG TAG GTC CTC CAC GTA GCG CTC CGG AAG TTC CCA GAC GTA

TAG GAT TAG CTC GAC CTG GAC AGC CCG TTA GCC TAT GCC CTT GAC GTA GGC CCG TGA

AAG CGG CCG GAC CTC TTC GAC GCG TT A CAC TAG TAG TTG TTG TTG CTC TAG CTC

CAC GAC GGG TTG GTA GAC AAG CAG TTG GAC TCG AAG GAC AGC GCG TAG CTC AAG GCC

TTG TTA GCT AAC GCG GTC CAC GTC GAC GTG CAG AAG CGA CCG TGT TAC CGC GAC TCG

CGG TAA AGC GAC CTT GTC TTG GCG GAG AGT GTA GAC GTG TTC CTC TGT AAG TTC CTA

GAC GTC TTC GAC TAC GTA GAT AGC GAC GTC CCA TTG CGT ACC TTG ACG TCG ACG CTC

GAC GTC CTG AAA GCG CTG AAA CGC TAG TCG TTT GCC GAG ATG TGT GGC GGG TGG CTA

ACG GTC CTC GGC GGT GTC GAC GCG CCG TTC GAC ACC TCG CTC CAC GGT AGC CTC TTG

 M  I   L   L   L   L   G  V  L   V  V  L   M  A  

 L   P   P   P   T   A   G  T   T   D  W  M  Q  S   C  G  T   C  H 

 C  Q  W  N  S   G  K  K  S   A   D  C  K  N  K  A   L   T   K 

 I   P   Q  D  M  S   N  E   M  Q  V  L   D  F   A   H  N  Q  I  

 P   E   L   R   R   E   E   F   L   L   A   G  L   P   N  V  H  K  I  

 F   L   R   N  C  T   I   Q  E   V  H  R   E   A   F   K  G  L   H 

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

 F   A   G  L   E   K  L   R   N   V  I   I   N  N  N  E   I   E  

 V  L   P   N  H  L   F   V  N  L   S   F   L   S   R   I   E   F   R  

 N  N  R   L   R   Q  V  Q  L   H  V  F   A   G  T   M  A   L   S  

 A   I   S   L   E   Q  N  R   L   S   H  L   H  K  E   T   F   K  D 

 L   Q  K  L   M  H  L   S   L   Q  G  N  A   W  N  C  S   C   E  

 L   Q  D  F   R   D  F   A   I   S   K  R   L   Y   T   P   P   T   D 

 C  Q  E   P   P   Q  L   R   G  K  L   W  S   E   V  P   S   E   N 

 F   A   C  R   P   R   I   L   G  S   V  R   S   F   I   E   A   N  H 

 D  N  I   S   L   P   C   R   I   V  G  S   P   R   P   N  V  T   W 

 V  Y   N  K  R   P   L   Q  Q  Y   D  P   R   V  R   V  L   T   S  

 V  E   Q  M  P   E   Q  P   S   Q  V  L   T   S   E   L   R   I   V 

 G  V  R   A   S   D  K  G  A   Y   T   C  V  A   D  N  R   G  G 

 R   A   E   A   E   F   Q  L   L   V  S   G  D  Y   A   G  A   V  S  

 A   S   D  G  M  G  M  G  A   I   G  A   P   T   I   D  P   Q  T  

 N  M  F   L   I   I   C   L   I   I   T   T   L   L   L   L   L   L   V 

 A   V  L   T   L   F   W  Y   C  R   R   I   K  T   L   F   D  D  E  

 G  E   D  G  T   E   V  D   P   A   F   L   Y   K   V   V   V 

 P   R   A   R   D  P   P   V  A   T   M  V  S   K  G  E   E   L   F  

 T   G  V  V  P   I   L   V  E   L   D  G  D  V  N  G  H  K  F  

 S   V  S   G  E   G  E   G  D  A   T   Y   G  K  L   T   L   K  F  

 I   C   T   T   G  K  L   P   V  P   W  P   T   L   V  T   T   L   T  

 Y   G  V  Q  C  F   S   R   Y   P   D  H  M  K  Q  H  D  F   F  

 K  S   A   M  P   E   G  Y   V  Q  E   R   T   I   F   F   K  D  D 

 G  N  Y   K  T   R   A   E   V  K  F   E   G  D  T   L   V  N  R  

 I   E   L   K  G  I   D  F   K  E   D  G  N  I   L   G  H  K  L  

 E   Y   N  Y   N  S   H  N  V  Y   I   M  A   D  K  Q  K  N  G 

 I   K  V  N  F   K  I   R   H  N  I   E   D  G  S   V  Q  L   A  

 D  H  Y   Q  Q  N  T   P   I   G  D  G  P   V  L   L   P   D  N 

 H  Y   L   S   T   Q  S   A   L   S   K  D  P   N  E   K  R   D  H 

 M  V  L   L   E   F   V  T   A   A   G  I   T   L   G  M  D  E   L  
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TTC GCC TGC CGG CCG CGC ATT TTG GGT TCC GTG CGC TCC TTC ATC GAG GCC AAT CAC

GAC AAT ATC TCG CTA CCC TGC CGC ATT GTC GGC AGT CCG CGT CCC AAT GTC ACC TGG

GTG TAC AAC AAG CGG CCA TTG CAG CAG TAC GAC CCG CGT GTG CGT GTC CTC ACC TCC

GTG GAA CAG ATG CCG GAG CAG CCC TCC CAG GTG CTC ACC TCG GAG CTG CGC ATC GTG

GGC GTA CGG GCC TCC GAC AAG GGT GCC TAC ACC TGT GTG GCG GAT AAC CGG GGC GGA

CGG GCG GAG GCC GAG TTC CAG CTG CTC GTG AGC GGT GAC TAT GCC GGC GCG GTA TCC

GCC TCC GAT GGC ATG GGC ATG GGC GCC ATT GGG GCA CCA ACC ATT GAT CCG CAA ACG

AAC ATG TTT CTC ATC ATC TGT CTA ATC ATT ACG ACG CTG CTG CTC CTG CTG CTC GTG

GCG GTG CTG ACG CTC TTC TGG TAC TGC CGT CGC ATC AAG ACa CTC TTC GAt GAC GAG

GGC GAG GAT GGC ACC GAG GTC GA C C C A G C T T T C T T G T A C A A A G T G G TG GTA

CCG CGG GCC CGG GAT CCA CCG GTC GCC ACC ATG GTG AGC AAG GGC GAG GAG CTG TTC

ACC GGG GTG GTG CCC ATC CTG GTC GAG CTG GAC GGC GAC GTA AAC GGC CAC AAG TTC

AGC GTG TCC GGC GAG GGC GAG GGC GAT GCC ACC TAC GGC AAG CTG ACC CTG AAG TTC

ATC TGC ACC ACC GGC AAG CTG CCC GTG CCC TGG CCC ACC CTC GTG ACC ACC CTG ACC

TAC GGC GTG CAG TGC TTC AGC CGC TAC CCC GAC CAC ATG AAG CAG CAC GAC TTC TTC

AAG TCC GCC ATG CCC GAA GGC TAC GTC CAG GAG CGC ACC ATC TTC TTC AAG GAC GAC

AAG CGG ACG GCC GGC GCG TAA AAC CCA AGG CAC GCG AGG AAG TAG CTC CGG TTA GTG

CTG TTA TAG AGC GAT GGG ACG GCG TAA CAG CCG TCA GGC GCA GGG TTA CAG TGG ACC

CAC ATG TTG TTC GCC GGT AAC GTC GTC ATG CTG GGC GCA CAC GCA CAG GAG TGG AGG

CAC CTT GTC TAC GGC CTC GTC GGG AGG GTC CAC GAG TGG AGC CTC GAC GCG TAG CAC

CCG CAT GCC CGG AGG CTG TTC CCA CGG ATG TGG ACA CAC CGC CTA TTG GCC CCG CCT

GCC CGC CTC CGG CTC AAG GTC GAC GAG CAC TCG CCA CTG ATA CGG CCG CGC CAT AGG

CGG AGG CTA CCG TAC CCG TAC CCG CGG TAA CCC CGT GGT TGG TAA CTA GGC GTT TGC

TTG TAC AAA GAG TAG TAG ACA GAT TAG TAA TGC TGC GAC GAC GAG GAC GAC GAG CAC

CGC CAC GAC TGC GAG AAG ACC ATG ACG GCA GCG TAG TTC TGt GAG AAG CTa CTG CTC

CCG CTC CTA CCG TGG CTC CAG CT G G G T C G A A A G A A C A T G T T T C A C C AC CAT

GGC GCC CGG GCC CTA GGT GGC CAG CGG TGG TAC CAC TCG TTC CCG CTC CTC GAC AAG

TGG CCC CAC CAC GGG TAG GAC CAG CTC GAC CTG CCG CTG CAT TTG CCG GTG TTC AAG

TCG CAC AGG CCG CTC CCG CTC CCG CTA CGG TGG ATG CCG TTC GAC TGG GAC TTC AAG

TAG ACG TGG TGG CCG TTC GAC GGG CAC GGG ACC GGG TGG GAG CAC TGG TGG GAC TGG

ATG CCG CAC GTC ACG AAG TCG GCG ATG GGG CTG GTG TAC TTC GTC GTG CTG AAG AAG

TTC AGG CGG TAC GGG CTT CCG ATG CAG GTC CTC GCG TGG TAG AAG AAG TTC CTG CTG

 M  I   L   L   L   L   G  V  L   V  V  L   M  A  

 L   P   P   P   T   A   G  T   T   D  W  M  Q  S   C  G  T   C  H 

 C  Q  W  N  S   G  K  K  S   A   D  C  K  N  K  A   L   T   K 

 I   P   Q  D  M  S   N  E   M  Q  V  L   D  F   A   H  N  Q  I  

 P   E   L   R   R   E   E   F   L   L   A   G  L   P   N  V  H  K  I  

 F   L   R   N  C  T   I   Q  E   V  H  R   E   A   F   K  G  L   H 

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

 F   A   G  L   E   K  L   R   N   V  I   I   N  N  N  E   I   E  

 V  L   P   N  H  L   F   V  N  L   S   F   L   S   R   I   E   F   R  

 N  N  R   L   R   Q  V  Q  L   H  V  F   A   G  T   M  A   L   S  

 A   I   S   L   E   Q  N  R   L   S   H  L   H  K  E   T   F   K  D 

 L   Q  K  L   M  H  L   S   L   Q  G  N  A   W  N  C  S   C   E  

 L   Q  D  F   R   D  F   A   I   S   K  R   L   Y   T   P   P   T   D 

 C  Q  E   P   P   Q  L   R   G  K  L   W  S   E   V  P   S   E   N 

 F   A   C  R   P   R   I   L   G  S   V  R   S   F   I   E   A   N  H 

 D  N  I   S   L   P   C   R   I   V  G  S   P   R   P   N  V  T   W 

 V  Y   N  K  R   P   L   Q  Q  Y   D  P   R   V  R   V  L   T   S  

 V  E   Q  M  P   E   Q  P   S   Q  V  L   T   S   E   L   R   I   V 

 G  V  R   A   S   D  K  G  A   Y   T   C  V  A   D  N  R   G  G 

 R   A   E   A   E   F   Q  L   L   V  S   G  D  Y   A   G  A   V  S  

 A   S   D  G  M  G  M  G  A   I   G  A   P   T   I   D  P   Q  T  

 N  M  F   L   I   I   C   L   I   I   T   T   L   L   L   L   L   L   V 

 A   V  L   T   L   F   W  Y   C  R   R   I   K  T   L   F   D  D  E  

 G  E   D  G  T   E   V  D   P   A   F   L   Y   K   V   V   V 

 P   R   A   R   D  P   P   V  A   T   M  V  S   K  G  E   E   L   F  

 T   G  V  V  P   I   L   V  E   L   D  G  D  V  N  G  H  K  F  

 S   V  S   G  E   G  E   G  D  A   T   Y   G  K  L   T   L   K  F  

 I   C   T   T   G  K  L   P   V  P   W  P   T   L   V  T   T   L   T  

 Y   G  V  Q  C  F   S   R   Y   P   D  H  M  K  Q  H  D  F   F  

 K  S   A   M  P   E   G  Y   V  Q  E   R   T   I   F   F   K  D  D 

 G  N  Y   K  T   R   A   E   V  K  F   E   G  D  T   L   V  N  R  

 I   E   L   K  G  I   D  F   K  E   D  G  N  I   L   G  H  K  L  

 E   Y   N  Y   N  S   H  N  V  Y   I   M  A   D  K  Q  K  N  G 

 I   K  V  N  F   K  I   R   H  N  I   E   D  G  S   V  Q  L   A  

 D  H  Y   Q  Q  N  T   P   I   G  D  G  P   V  L   L   P   D  N 

 H  Y   L   S   T   Q  S   A   L   S   K  D  P   N  E   K  R   D  H 

 M  V  L   L   E   F   V  T   A   A   G  I   T   L   G  M  D  E   L  
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GGC AAC TAC AAG ACC CGC GCC GAG GTG AAG TTC GAG GGC GAC ACC CTG GTG AAC CGC

ATC GAG CTG AAG GGC ATC GAC TTC AAG GAG GAC GGC AAC ATC CTG GGG CAC AAG CTG

GAG TAC AAC TAC AAC AGC CAC AAC GTC TAT ATC ATG GCC GAC AAG CAG AAG AAC GGC

ATC AAG GTG AAC TTC AAG ATC CGC CAC AAC ATC GAG GAC GGC AGC GTG CAG CTC GCC

GAC CAC TAC CAG CAG AAC ACC CCC ATC GGC GAC GGC CCC GTG CTG CTG CCC GAC AAC

CAC TAC CTG AGC ACC CAG TCC GCC CTG AGC AAA GAC CCC AAC GAG AAG CGC GAT CAC

ATG GTC CTG CTG GAG TTC GTG ACC GCC GCC GGG ATC ACT CTC GGC ATG GAC GAG CTG

TAC AAG TAA AGCGGCCGCGACTCTAGAGGATCTTTGTGAAGGAACCTTACTTCTGTGGTGTGACATAATTGG

ACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAAATATAAAATTTTTAAGTGTATAATGTGTTAAACTACTGA

TTCTAATTGTTTGTGTATTTTAGATTCCAACCTATGGAACTGATGAATGGGAGCAGTGGTGGAATGCCTTTAATG

AGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGATGAGGCTACTGCTGACTCTCAACATTCTACTC

CTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCTTCAGAATTGCTAAGTTTTTTGAGTCATGCTG

TGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATTTACACCACAAAGGAAAAAGCTGCACTGCTATACAAGAAAA

TTATGGAAAAATATTCTGTAACCTTTATAAGTAGGCATAACAGTTATAATCATAACATACTGTTTTTTCTTACTC

CACACAGGCATAGAGTGTCTGCTATTAATAACTATGCTCAAAAATTGTGTACCTTTAGCTTTTTAATTTGTAAAG

GGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGATCATAATCAGCCATACCACATTTGTAGAGGTT

TTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAAC

CCG TTG ATG TTC TGG GCG CGG CTC CAC TTC AAG CTC CCG CTG TGG GAC CAC TTG GCG

TAG CTC GAC TTC CCG TAG CTG AAG TTC CTC CTG CCG TTG TAG GAC CCC GTG TTC GAC

CTC ATG TTG ATG TTG TCG GTG TTG CAG ATA TAG TAC CGG CTG TTC GTC TTC TTG CCG

TAG TTC CAC TTG AAG TTC TAG GCG GTG TTG TAG CTC CTG CCG TCG CAC GTC GAG CGG

CTG GTG ATG GTC GTC TTG TGG GGG TAG CCG CTG CCG GGG CAC GAC GAC GGG CTG TTG

GTG ATG GAC TCG TGG GTC AGG CGG GAC TCG TTT CTG GGG TTG CTC TTC GCG CTA GTG

TAC CAG GAC GAC CTC AAG CAC TGG CGG CGG CCC TAG TGA GAG CCG TAC CTG CTC GAC

ATG TTC ATT TCGCCGGCGCTGAGATCTCCTAGAAACACTTCCTTGGAATGAAGACACCACACTGTATTAACC

TGTTTGATGGATGTCTCTAAATTTCGAGATTCCATTTATATTTTAAAAATTCACATATTACACAATTTGATGACT

AAGATTAACAAACACATAAAATCTAAGGTTGGATACCTTGACTACTTACCCTCGTCACCACCTTACGGAAATTAC

TCCTTTTGGACAAAACGAGTCTTCTTTACGGTAGATCACTACTACTCCGATGACGACTGAGAGTTGTAAGATGAG

GAGGTTTTTTCTTCTCTTTCCATCTTCTGGGGTTCCTGAAAGGAAGTCTTAACGATTCAAAAAACTCAGTACGAC

ACAAATCATTATCTTGAGAACGAACGAAACGATAAATGTGGTGTTTCCTTTTTCGACGTGACGATATGTTCTTTT

AATACCTTTTTATAAGACATTGGAAATATTCATCCGTATTGTCAATATTAGTATTGTATGACAAAAAAGAATGAG

GTGTGTCCGTATCTCACAGACGATAATTATTGATACGAGTTTTTAACACATGGAAATCGAAAAATTAAACATTTC

CCCAATTATTCCTTATAAACTACATATCACGGAACTGATCTCTAGTATTAGTCGGTATGGTGTAAACATCTCCAA

AATGAACGAAATTTTTTGGAGGGTGTGGAGGGGGACTTGGACTTTGTATTTTACTTACGTTAACAACAACAATTG

 M  I   L   L   L   L   G  V  L   V  V  L   M  A  

 L   P   P   P   T   A   G  T   T   D  W  M  Q  S   C  G  T   C  H 

 C  Q  W  N  S   G  K  K  S   A   D  C  K  N  K  A   L   T   K 

 I   P   Q  D  M  S   N  E   M  Q  V  L   D  F   A   H  N  Q  I  

 P   E   L   R   R   E   E   F   L   L   A   G  L   P   N  V  H  K  I  

 F   L   R   N  C  T   I   Q  E   V  H  R   E   A   F   K  G  L   H 

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

 F   A   G  L   E   K  L   R   N   V  I   I   N  N  N  E   I   E  

 V  L   P   N  H  L   F   V  N  L   S   F   L   S   R   I   E   F   R  

 N  N  R   L   R   Q  V  Q  L   H  V  F   A   G  T   M  A   L   S  

 A   I   S   L   E   Q  N  R   L   S   H  L   H  K  E   T   F   K  D 

 L   Q  K  L   M  H  L   S   L   Q  G  N  A   W  N  C  S   C   E  

 L   Q  D  F   R   D  F   A   I   S   K  R   L   Y   T   P   P   T   D 

 C  Q  E   P   P   Q  L   R   G  K  L   W  S   E   V  P   S   E   N 

 F   A   C  R   P   R   I   L   G  S   V  R   S   F   I   E   A   N  H 

 D  N  I   S   L   P   C   R   I   V  G  S   P   R   P   N  V  T   W 

 V  Y   N  K  R   P   L   Q  Q  Y   D  P   R   V  R   V  L   T   S  

 V  E   Q  M  P   E   Q  P   S   Q  V  L   T   S   E   L   R   I   V 

 G  V  R   A   S   D  K  G  A   Y   T   C  V  A   D  N  R   G  G 

 R   A   E   A   E   F   Q  L   L   V  S   G  D  Y   A   G  A   V  S  

 A   S   D  G  M  G  M  G  A   I   G  A   P   T   I   D  P   Q  T  

 N  M  F   L   I   I   C   L   I   I   T   T   L   L   L   L   L   L   V 

 A   V  L   T   L   F   W  Y   C  R   R   I   K  T   L   F   D  D  E  

 G  E   D  G  T   E   V  D   P   A   F   L   Y   K   V   V   V 

 P   R   A   R   D  P   P   V  A   T   M  V  S   K  G  E   E   L   F  

 T   G  V  V  P   I   L   V  E   L   D  G  D  V  N  G  H  K  F  

 S   V  S   G  E   G  E   G  D  A   T   Y   G  K  L   T   L   K  F  

 I   C   T   T   G  K  L   P   V  P   W  P   T   L   V  T   T   L   T  

 Y   G  V  Q  C  F   S   R   Y   P   D  H  M  K  Q  H  D  F   F  

 K  S   A   M  P   E   G  Y   V  Q  E   R   T   I   F   F   K  D  D 
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TTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCA

CTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCGGATCCACTAGAAGGCCT

TAGTATGTATGTAAGTTAATAAAACCCTTTTTTGGAGAATGTAGATTTAAAAAAACATATTTTTTTTTTATTTTT

TACTGCACTGGACATCATTGAACTTATCTGATCAGTTTTAAATTTACTTCGATCCAAGGGTATTTGAAGTACCAG

GTTCTTTCGATTACCTCTCACTCAAAATGACATTCCACTCAAAGTCAGCGCTGTTTGCCTCCTTCTCTGTCCACA

GAAATATCGCCGTCTCTTTCGCCGCTGCGTCCGCTATCTCTTTCGCCACCGTTTGTAGCGTTACCTAGCGTCAAT

GTCCGCCTTCAGTTGCACTTTGTCAGCGGTTTCGTGACGAAGCTCCAAGCGGTTTACGCCATCAATTAAACACAA

AGTGCTGTGCCAAAACTCCTCTCGCTTCTTATTTTTGTTTGTTTTTTGAGTGATTGGGGTGGTGATTGGTTTTGG

GTGGGTAAGCAGGGGAAAGTGTGAAAAATCCCGGCAATGGGCCAAGAGGATCAGGAGCTATTAATTCGCGGAGGC

AGCAAACACCCATCTGCCGAGCATCTGAACAATGTGAGTAGTACATGTGCATACATCTTAAGTTCACTTGATCTA

TAGGAACTGCGATTGCAACATCAAATTGTCTGCGGCGTGAGAACTGCGACCCACAAAAATCCCAAACCGCAATCG

CACAAACAAATAGTGACACGAAACAGATTATTCTGGTAGCTGTGCTCGCTATATAAGACAATTTTTAAGATCATA

TCATGATCAAGACATCTAAAGGCATTCATTTTCGACTACATTCTTTTTTACAAAAAATATAACAACCAGATATTT

TAAGCTGATCCTAGATGCACAAAAAATAAATAAAAGTATAAACCTACTTCGTAGGATACTTCGTTTTGTTCGGGG

TTAGATGAGCATAACGCTTGTAGTTGATATTTGAGATCCCCTATCATTGCAGGGTGACAGCGGAGCGGCTTCGCA

GAGCTGCATTAACCAGGGCTTCGGGCAGGCCAAAAACTACGGCACGCTCCTGCCACCCAGTCCGCCGGAGGACTC

CGGTTCAGGGAGCGGCCAACTAGCCGAGAACCTCACCTATGCCTGGCACAATATGGACATCTTTGGGGCGGTCAA

AACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAAAAGT

GACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATAGTACAGACCTAGCCTAGGTGATCTTCCGGA

ATCATACATACATTCAATTATTTTGGGAAAAAACCTCTTACATCTAAATTTTTTTGTATAAAAAAAAAATAAAAA

ATGACGTGACCTGTAGTAACTTGAATAGACTAGTCAAAATTTAAATGAAGCTAGGTTCCCATAAACTTCATGGTC

CAAGAAAGCTAATGGAGAGTGAGTTTTACTGTAAGGTGAGTTTCAGTCGCGACAAACGGAGGAAGAGACAGGTGT

CTTTATAGCGGCAGAGAAAGCGGCGACGCAGGCGATAGAGAAAGCGGTGGCAAACATCGCAATGGATCGCAGTTA

CAGGCGGAAGTCAACGTGAAACAGTCGCCAAAGCACTGCTTCGAGGTTCGCCAAATGCGGTAGTTAATTTGTGTT

TCACGACACGGTTTTGAGGAGAGCGAAGAATAAAAACAAACAAAAAACTCACTAACCCCACCACTAACCAAAACC

CACCCATTCGTCCCCTTTCACACTTTTTAGGGCCGTTACCCGGTTCTCCTAGTCCTCGATAATTAAGCGCCTCCG

TCGTTTGTGGGTAGACGGCTCGTAGACTTGTTACACTCATCATGTACACGTATGTAGAATTCAAGTGAACTAGAT

ATCCTTGACGCTAACGTTGTAGTTTAACAGACGCCGCACTCTTGACGCTGGGTGTTTTTAGGGTTTGGCGTTAGC

GTGTTTGTTTATCACTGTGCTTTGTCTAATAAGACCATCGACACGAGCGATATATTCTGTTAAAAATTCTAGTAT

AGTACTAGTTCTGTAGATTTCCGTAAGTAAAAGCTGATGTAAGAAAAAATGTTTTTTATATTGTTGGTCTATAAA

ATTCGACTAGGATCTACGTGTTTTTTATTTATTTTCATATTTGGATGAAGCATCCTATGAAGCAAAACAAGCCCC

AATCTACTCGTATTGCGAACATCAACTATAAACTCTAGGGGATAGTAACGTCCCACTGTCGCCTCGCCGAAGCGT

CTCGACGTAATTGGTCCCGAAGCCCGTCCGGTTTTTGATGCCGTGCGAGGACGGTGGGTCAGGCGGCCTCCTGAG

GCCAAGTCCCTCGCCGGTTGATCGGCTCTTGGAGTGGATACGGACCGTGTTATACCTGTAGAAACCCCGCCAGTT
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TCAGCCGGGCTCCGGATGGCGGCAGCTGGTCAACCGGACACGCGGACTATTCTGCAACGAGCGACACATACCGGC

GCCCAGGAAACATTTGCTCAAGAACGGTGAGTTTCTATTCGCAGTCGGCTGATCTGTGTGAAATCTTAATAAAGG

GTCCAATTACCAATTTGAAACTCAGTTTGCGGCGTGGCCTATCCGGGCGAACTTTTGGCCGTGATGGGCAGTTCC

GGTGCCGGAAAGACGACCCTGCTGAATGCCCTTGCCTTTCGATCGCCGCAGGGCATCCAAGTATCGCCATCCGGG

ATGCGACTGCTCAATGGCCAACCTGTGGACGCCAAGGAGATGCAGGCCAGGTGCGCCTATGTCCAGCAGGATGAC

CTCTTTATCGGCTCCCTAACGGCCAGGGAACACCTGATTTTCCAGGCCATGGTGCGGATGCCACGACATCTGACC

TATCGGCAGCGAGTGGCCCGCGTGGATCAGGTGATCCAGGAGCTTTCGCTCAGCAAATGTCAGCACACGATCATC

GGTGTGCCCGGCAGGGTGAAAGGTCTGTCCGGCGGAGAAAGGAAGCGTCTGGCATTCGCCTCCGAGGCACTAACC

GATCCGCCGCTTCTGATCTGCGATGAGCCCACCTCCGGACTGGACTCATTTACCGCCCACAGCGTCGTCCAGGTG

CTGAAGAAGCTGTCGCAGAAGGGCAAGACCGTCATCCTGACCATTCATCAGCCGTCTTCCGAGCTGTTTGAGCTC

TTTGACAAGATCCTTCTGATGGCCGAGGGCAGGGTAGCTTTCTTGGGCACTCCCAGCGAAGCCGTCGACTTCTTT

TCCTAGTGAGTTCGATGTGTTTATTAAGGGTATCTAGCATTACATTACATCTCAACTCCTATCCAGCGTGGGTGC

CCAGTGTCCTACCAACTACAATCCGGCGGACTTTTACGTACAGGTGTTGGCCGTTGTGCCCGGACGGGAGATCGA

GTCCCGTGATCGGATCGCCAAGATATGCGACAATTTTGCTATTAGCAAAGTAGCCCGGGATATGGAGCAGTTGTT

GGCCACCAAAAATTTGGAGAAGCCACTGGAGCAGCCGGAGAATGGGTACACCTACAAGGCCACCTGGTTCATGCA

GTTCCGGGCGGTCCTGTGGCGATCCTGGCTGTCGGTGCTCAAGGAACCACTCCTCGTAAAAGTGCGACTTATTCA

GACAACGGTGAGTGGTTCCAGTGGAAACAAATGATATAACGCTTACAATTCTTGGAAACAAATTCGCTAGATTTT

AGTCGGCCCGAGGCCTACCGCCGTCGACCAGTTGGCCTGTGCGCCTGATAAGACGTTGCTCGCTGTGTATGGCCG

CGGGTCCTTTGTAAACGAGTTCTTGCCACTCAAAGATAAGCGTCAGCCGACTAGACACACTTTAGAATTATTTCC

CAGGTTAATGGTTAAACTTTGAGTCAAACGCCGCACCGGATAGGCCCGCTTGAAAACCGGCACTACCCGTCAAGG

CCACGGCCTTTCTGCTGGGACGACTTACGGGAACGGAAAGCTAGCGGCGTCCCGTAGGTTCATAGCGGTAGGCCC

TACGCTGACGAGTTACCGGTTGGACACCTGCGGTTCCTCTACGTCCGGTCCACGCGGATACAGGTCGTCCTACTG

GAGAAATAGCCGAGGGATTGCCGGTCCCTTGTGGACTAAAAGGTCCGGTACCACGCCTACGGTGCTGTAGACTGG

ATAGCCGTCGCTCACCGGGCGCACCTAGTCCACTAGGTCCTCGAAAGCGAGTCGTTTACAGTCGTGTGCTAGTAG

CCACACGGGCCGTCCCACTTTCCAGACAGGCCGCCTCTTTCCTTCGCAGACCGTAAGCGGAGGCTCCGTGATTGG

CTAGGCGGCGAAGACTAGACGCTACTCGGGTGGAGGCCTGACCTGAGTAAATGGCGGGTGTCGCAGCAGGTCCAC

GACTTCTTCGACAGCGTCTTCCCGTTCTGGCAGTAGGACTGGTAAGTAGTCGGCAGAAGGCTCGACAAACTCGAG

AAACTGTTCTAGGAAGACTACCGGCTCCCGTCCCATCGAAAGAACCCGTGAGGGTCGCTTCGGCAGCTGAAGAAA

AGGATCACTCAAGCTACACAAATAATTCCCATAGATCGTAATGTAATGTAGAGTTGAGGATAGGTCGCACCCACG

GGTCACAGGATGGTTGATGTTAGGCCGCCTGAAAATGCATGTCCACAACCGGCAACACGGGCCTGCCCTCTAGCT

CAGGGCACTAGCCTAGCGGTTCTATACGCTGTTAAAACGATAATCGTTTCATCGGGCCCTATACCTCGTCAACAA

CCGGTGGTTTTTAAACCTCTTCGGTGACCTCGTCGGCCTCTTACCCATGTGGATGTTCCGGTGGACCAAGTACGT

CAAGGCCCGCCAGGACACCGCTAGGACCGACAGCCACGAGTTCCTTGGTGAGGAGCATTTTCACGCTGAATAAGT

CTGTTGCCACTCACCAAGGTCACCTTTGTTTACTATATTGCGAATGTTAAGAACCTTTGTTTAAGCGATCTAAAA
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AGTTAGAATTGCCTGATTCCACACCCTTCTTAGTTTTTTTCAATGAGATGTATAGTTTATAGTTTTGCAGAAAAT

AAATAAATTTCATTTAACTCGCGAACATGTTGAAGATATGAATATTAATGAGATGCGAGTAACATTTTAATTTGC

AGATGGTTGCCATCTTGATTGGCCTCATCTTTTTGGGCCAACAACTCACGCAAGTGGGCGTGATGAATATCAACG

GAGCCATCTTCCTCTTCCTGACCAACATGACCTTTCAAAACGTCTTTGCCACGATAAATGTAAGTCTTGTTTAGA

ATACATTTGCATATTAATAATTTACTAACTTTCTAATGAATCGATTCGATTTAGGTGTTCACCTCAGAGCTGCCA

GTTTTTATGAGGGAGGCCCGAAGTCGACTTTATCGCTGTGACACATACTTTCTGGGCAAAACGATTGCCGAATTA

CCGCTTTTTCTCACAGTGCCACTGGTCTTCACGGCGATTGCCTATCCGATGATCGGACTGCGGGCCGGAGTGCTG

CACTTCTTCAACTGCCTGGCGCTGGTCACTCTGGTGGCCAATGTGTCAACGTCCTTCGGATATCTAATATCCTGC

GCCAGCTCCTCGACCTCGATGGCGCTGTCTGTGGGTCCGCCGGTTATCATACCATTCCTGCTCTTTGGCGGCTTC

TTCTTGAACTCGGGCTCGGTGCCAGTATACCTCAAATGGTTGTCGTACCTCTCATGGTTCCGTTACGCCAACGAG

GGTCTGCTGATTAACCAATGGGCGGACGTGGAGCCGGGCGAAATTAGCTGCACATCGTCGAACACCACGTGCCCC

AGTTCGGGCAAGGTCATCCTGGAGACGCTTAACTTCTCCGCCGCCGATCTGCCGCTGGACTACGTGGGTCTGGCC

ATTCTCATCGTGAGCTTCCGGGTGCTCGCATATCTGGCTCTAAGACTTCGGGCCCGACGCAAGGAGTAGCCGACA

TATATCCGAAATAACTGCTTGTTTTTTTTTTTACCATTATTACCATCGTGTTTACTGTTTATTGCCCCCTCAAAA

AGCTAATGTAATTATATTTGTGCCAATAAAAACAAGATATGACCTATAGAATACAAGTATTTCCCCTTCGAACAT

CCCCACAAGTAGACTTTGGATTTGTCTTCTAACCAAAAGACTTACACACCTGCATACCTTACATCAAAAACTCGT

TTATCGCTACATAAAACACCGGGATATATTTTTTATATACATACTTTTCAAATCGCGCGCCCTCTTCATAATTCA

TCAATCTTAACGGACTAAGGTGTGGGAAGAATCAAAAAAAGTTACTCTACATATCAAATATCAAAACGTCTTTTA

TTTATTTAAAGTAAATTGAGCGCTTGTACAACTTCTATACTTATAATTACTCTACGCTCATTGTAAAATTAAACG

TCTACCAACGGTAGAACTAACCGGAGTAGAAAAACCCGGTTGTTGAGTGCGTTCACCCGCACTACTTATAGTTGC

CTCGGTAGAAGGAGAAGGACTGGTTGTACTGGAAAGTTTTGCAGAAACGGTGCTATTTACATTCAGAACAAATCT

TATGTAAACGTATAATTATTAAATGATTGAAAGATTACTTAGCTAAGCTAAATCCACAAGTGGAGTCTCGACGGT

CAAAAATACTCCCTCCGGGCTTCAGCTGAAATAGCGACACTGTGTATGAAAGACCCGTTTTGCTAACGGCTTAAT

GGCGAAAAAGAGTGTCACGGTGACCAGAAGTGCCGCTAACGGATAGGCTACTAGCCTGACGCCCGGCCTCACGAC

GTGAAGAAGTTGACGGACCGCGACCAGTGAGACCACCGGTTACACAGTTGCAGGAAGCCTATAGATTATAGGACG

CGGTCGAGGAGCTGGAGCTACCGCGACAGACACCCAGGCGGCCAATAGTATGGTAAGGACGAGAAACCGCCGAAG

AAGAACTTGAGCCCGAGCCACGGTCATATGGAGTTTACCAACAGCATGGAGAGTACCAAGGCAATGCGGTTGCTC

CCAGACGACTAATTGGTTACCCGCCTGCACCTCGGCCCGCTTTAATCGACGTGTAGCAGCTTGTGGTGCACGGGG

TCAAGCCCGTTCCAGTAGGACCTCTGCGAATTGAAGAGGCGGCGGCTAGACGGCGACCTGATGCACCCAGACCGG

TAAGAGTAGCACTCGAAGGCCCACGAGCGTATAGACCGAGATTCTGAAGCCCGGGCTGCGTTCCTCATCGGCTGT

ATATAGGCTTTATTGACGAACAAAAAAAAAAATGGTAATAATGGTAGCACAAATGACAAATAACGGGGGAGTTTT

TCGATTACATTAATATAAACACGGTTATTTTTGTTCTATACTGGATATCTTATGTTCATAAAGGGGAAGCTTGTA

GGGGTGTTCATCTGAAACCTAAACAGAAGATTGGTTTTCTGAATGTGTGGACGTATGGAATGTAGTTTTTGAGCA

AATAGCGATGTATTTTGTGGCCCTATATAAAAAATATATGTATGAAAAGTTTAGCGCGCGGGAGAAGTATTAAGT
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CCTCCACCACACCACGTTTCGTAGTTGCTCTTTCGCTGTCTCCCACCCGCTCTCCGCAACACATTCACCTTTTGT

TCGACGACCTTGGAGCGACTGTCGTTAGTTCCGCGCGATTCGGTTCGCTCAAATGGTTCCGAGTGGTTCATTTCG

TCTCAATAGAAATTAGTAATAAATATTTGTATGTACAATTTATTTGCTCCAATATATTTGTATATATTTCCCTCA

CAGCTATATTTATTCTAATTTAATATTATGACTTTTTAAGGTAATTTTTTGTGACCTGTTCGGAGTGATTAGCGT

TACAATTTGAACTGAAAGTGACATCCAGTGTTTGTTCCTTGTGTAGATGCATCTCAAAAAAATGGTGGGCATAAT

AGTGTTGTTTATATATATCAAAAATAACAACTATAATAATAAGAATACATTTAATTTAGAAAATGCTTGGATTTC

ACTGGAACTAGAATTAATTCGGCTGCTGCTCTAAACGACGCATTTCGTACTCCAAAGTACGAATTTTTTCCCTCA

AGCTCTTATTTTCATTAAACAATGAACAGGACCTAACGCACAGTCACGTTATTGTTTACATAAATGATTTTTTTT

ACTATTCAAACTTACTCTGTTTGTGTACTCCCACTGGTATAGCCTTCTTTTATCTTTTCTGGTTCAGGCTCTATC

ACTTTACTAGGTACGGCATCTGCGTTGAGTCGCCTCCTTTTAAATGTCTGACCTTTTGCAGGTGCAGCCTTCCAC

TGCGAATCATTAAAGTGGGTATCACAAATTTGGGAGTTTTCACCAAGGCTGCACCCAAGGCTCTGCTCCCACAAT

TTTCTCTTAATAGCACACTTCGGCACGTGAATTAATTTTACTCCAGTCACAGCTTTGCAGCAAAATTTGCAATAT

TTCATTTTTTTTTATTCCACGTAAGGGTTAATGTTTTCAAAAAAAAATTCGTCCGCACACAACCTTTCCTCTCAA

CAAGCAAACGTGCACTGAATTTAAGTGTATACTTCGGTAAGCTTCGGCTATCGACGGGACCACCTTATGTTATTT

CATCATG

GGAGGTGGTGTGGTGCAAAGCATCAACGAGAAAGCGACAGAGGGTGGGCGAGAGGCGTTGTGTAAGTGGAAAACA

AGCTGCTGGAACCTCGCTGACAGCAATCAAGGCGCGCTAAGCCAAGCGAGTTTACCAAGGCTCACCAAGTAAAGC

AGAGTTATCTTTAATCATTATTTATAAACATACATGTTAAATAAACGAGGTTATATAAACATATATAAAGGGAGT

GTCGATATAAATAAGATTAAATTATAATACTGAAAAATTCCATTAAAAAACACTGGACAAGCCTCACTAATCGCA

ATGTTAAACTTGACTTTCACTGTAGGTCACAAACAAGGAACACATCTACGTAGAGTTTTTTTACCACCCGTATTA

TCACAACAAATATATATAGTTTTTATTGTTGATATTATTATTCTTATGTAAATTAAATCTTTTACGAACCTAAAG

TGACCTTGATCTTAATTAAGCCGACGACGAGATTTGCTGCGTAAAGCATGAGGTTTCATGCTTAAAAAAGGGAGT

TCGAGAATAAAAGTAATTTGTTACTTGTCCTGGATTGCGTGTCAGTGCAATAACAAATGTATTTACTAAAAAAAA

TGATAAGTTTGAATGAGACAAACACATGAGGGTGACCATATCGGAAGAAAATAGAAAAGACCAAGTCCGAGATAG

TGAAATGATCCATGCCGTAGACGCAACTCAGCGGAGGAAAATTTACAGACTGGAAAACGTCCACGTCGGAAGGTG

ACGCTTAGTAATTTCACCCATAGTGTTTAAACCCTCAAAAGTGGTTCCGACGTGGGTTCCGAGACGAGGGTGTTA

AAAGAGAATTATCGTGTGAAGCCGTGCACTTAATTAAAATGAGGTCAGTGTCGAAACGTCGTTTTAAACGTTATA

AAGTAAAAAAAAATAAGGTGCATTCCCAATTACAAAAGTTTTTTTTTAAGCAGGCGTGTGTTGGAAAGGAGAGTT

GTTCGTTTGCACGTGACTTAAATTCACATATGAAGCCATTCGAAGCCGATAGCTGCCCTGGTGGAATACAATAAA

GTAGTAC
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GGCCAGACCCACGTAGTCCAGCGGCAGATCGGCGGCGGAGAAGTTAAGCGTCTCCAGGATGACCTTGCCCGAACTGG

GGCACGTGGTGTTCGACGATGTGCAGCTAATTTCGCCCGGCTCCACGTCCGCCCATTGGTTAATCAGCAGACCCTCG

TTGGCGTAACGGAACCATGAGAGGTACGACAACCATTTGAGGTATACTGGCACCGAGCCCGAGTTCAAGAAGAAGGC

GTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAG

GACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGA

TACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTA

GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC

GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGG

TATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTG

CGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCG

GTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACG

GGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTA

GATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAAT

GCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAG

ATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCC

AGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCC

AGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCT

ACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC

ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG

TGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACT

GGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAACACGGGA

TAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGA

TCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACC

AGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAAT

CCGGTCTGGGTGCATCAGGTCGCCGTCTAGCCGCCGCCTCTTCAATTCGCAGAGGTCCTACTGGAACGGGCTTGACC

CCGTGCACCACAAGCTGCTACACGTCGATTAAAGCGGGCCGAGGTGCAGGCGGGTAACCAATTAGTCGTCTGGGAGC

AACCGCATTGCCTTGGTACTCTCCATGCTGTTGGTAAACTCCATATGACCGTGGCTCGGGCTCAAGTTCTTCTTCCG

CAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTC

CTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCT

ATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAGCCACAT

CCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAG

CAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCC

ATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAAACCATAGAC

GCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGC

CACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGC

CCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGAT

CTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTA

CGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATC

TATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGG

TCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGG

TCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGA

TGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATG

TACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTC

ACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGA

CCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTGTGCCCT

ATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCT

AGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGG

TCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTA
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ACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAAT

GTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATT

ATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGA

AAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTC

AGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTG

CACCATATGCGGTGTGAAATACCGCACCGAATCGCGCGGAACTAACGACAGTCGCTCCAAGGTCGTCGAACAAAAGG

TGAATGTGTTGCGGAGAGCGGGTGGGAGACAGCGAAAGAGCAACTACGAAACGTGGTGTGGTGGAGGTGAATTATGA

AGAGGGCGCGCGATTTGAAAAGTATGTATATAAAAAATATATCCCGGTGTTTTATGTAGCGATAAACGAGTTTTTGA

TGTAAGGTATGCAGGTGTGTAAGTCTTTTGGTTAGAAGACAAATCCAAAGTCTACTTGTGGGGATGTTCGAAGGGGA

AATACTTGTATTCTATAGGTCATATCTTGTTTTTATTGGCACAAATATAATTACATTAGCTTTTTGAGGGGGCAATA

AACAGTAAACACGATGGTAATAATGGTAAAAAAAAAAACAAGCAGTTATTTCGGATATATGTCGGCTACTCCTTGCG

TCGGGCCCGAAGTCTTAGAGCCAGATATGCGAGCACCCGGAAGCTCACGATGAGAATGGCCAGACCATGATGAAATA

ACATAAGGTGGTCCCGTCGGCAAGAGACATCCACTTAACGTATGCTTGCAATAAGTGCGAGTGAAAGGAATAGTATT

CTGAGTGTCGTATTGAGTCTGAGTGAGACAGCGATATGATTGTTGATTAACCCTTAGCATGTCCGTGGGGTTTGAAT

TAACTCATAATATTAATTAGACGAAATTATTTTTAAAGTTTTATTTTTAATAATTTGCGAGTACGCAAAGCTTCTGC

ATGAGCTCGGATCCAAGCTTGCATGCCTGCAGGTCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAG

TACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGACTCTAGCGAGCGCCGGAGT

ATAAATAGAGGCGCTTCGTCTACGGAGCGACAATTCAATTCAAACAAGCAAAGTGAACACGTCGCTAAGCGAAAGCT

AAGCAAATAAACAAGCGCAGCTGAACAAGCTAAACAATCTGCAGTAAAGTGCAAGTTAAAGTGAATCAATTAAAAGT

AACCAGCAACCAAGTAAATCAACTGCAACTACTGAAATCTGCCAAGAAGTAATTATTGAATACAAGAAGAGAACTCT

GTACTACTTTAT

TGTATTCCACCAGGGCAGCCGTTCTCTGTAGGTGAATTGCATACGAACGTTATTCACGCTCACTTTCCTTATCATAA

GACTCACAGCATAACTCAGACTCACTCTGTCGCTATACTAACAACTAATTGGGAATCGTACAGGCACCCCAAACTTA

ATTGAGTATTATAATTAATCTGCTTTAATAAAAATTTCAAAATAAAAATTATTAAACGCTCATGCGTTTCGAAGACG

TACTCGAGCCTAGGTTCGAACGTACGGACGTCCAGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTC

ATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCTGAGATCGCTCGCGGCCTCA

TATTTATCTCCGCGAAGCAGATGCCTCGCTGTTAAGTTAAGTTTGTTCGTTTCACTTGTGCAGCGATTCGCTTTCGA

TTCGTTTATTTGTTCGCGTCGACTTGTTCGATTTGTTAGACGTCATTTCACGTTCAATTTCACTTAGTTAATTTTCA

TTGGTCGTTGGTTCATTTAGTTGACGTTGATGACTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGA

TGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTA

CATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAA

TAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGCAGAGCGCGCAAAGCCACTACTGCCACT

TTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGCAG

TCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCAC

GTGGTATACGCCACACTTTATGGCGTGGCTTAGCGCGCCTTGATTGCTGTCAGCGAGGTTCCAGCAGCTTGTTTTCC

ACTTACACAACGCCTCTCGCCCACCCTCTGTCGCTTTCTCGTTGATGCTTTGCACCACACCACCTCCACTTAATACT

TCTCCCGCGCGCTAAACTTTTCATACATATATTTTTTATATAGGGCCACAAAATACATCGCTATTTGCTCAAAAACT

ACATTCCATACGTCCACACATTCAGAAAACCAATCTTCTGTTTAGGTTTCAGATGAACACCCCTACAAGCTTCCCCT

TTATGAACATAAGATATCCAGTATAGAACAAAAATAACCGTGTTTATATTAATGTAATCGAAAAACTCCCCCGTTAT

TTGTCATTTGTGCTACCATTATTACCATTTTTTTTTTTGTTCGTCAATAAAGCCTATATACAGCCGATGAGGAACGC

AGCCCGGGCTTCAGAATCTCGGTCTATACGCTCGTGGGCCTTCGAGTGCTACTCTTACCGGTCTG

3 ' P

UAS sites

1849

1926

2003

2080

2157

2234

2311

2388

2465

2542

2619

2696

2773

2850

2927

3004

3081

3158

3235

3312



GAATAGGGAATTGGGGAATTCGTTAACAGATCTGACAAGTTTGTACAAAAAAGTTGGAAA ATG CAC CCC CAC

CGT GAC CCG AGA GGC CTC TGG CTC CTG CTG CCG TCC TTG TCC CTG CTG CTT TTT GAG

GTG GCC AGA GCT GGC CGA GCC GTG GTT AGC TGT CCT GCC GCC TGC TTG TGC GCC AGC

AAC ATC CTC AGC TGC TCC AAG CAG CAG CTG CCC AAT GTG CCC CAT TCC CTG CCC AGT

TAC ACA GCA CTA CTG GAC CTC AGT CAC AAC AAC CTG AGC CGC CTG CGG GCC GAG TGG

ACC CCC ACG CGC CTG ACC CAA CTG CAC TCC CTG CTG CTG AGC CAC AAC CAC CTG AAC

TTC ATC TCC TCT GAG GCC TTT TCC CCG GTA CCC AAC CTG CGC TAC CTG GAC CTC TCC

TCC AAC CAG CTG CGT ACA CTG GAT GAG TTC CTG TTC AGT GAC CTG CAA GTA CTG GAG

GTG CTG CTG CTC TAC AAT AAC CAC ATC ATG GCG GTG GAC CGG TGC GCC TTC GAT GAC

ATG GCC CAG CTG CAG AAA CTC TAC TTG AGC CAG AAC CAG ATC TCT CGC TTC CCT CTG

GAA CTG GTC AAG GAA GGA GCC AAG CTA CCC AAA CTA ACG CTC CTG GAT CTC TCT TCT

AAC AAG CTG AAG AAC TTG CCA TTG CCT GAC CTG CAG AAG CTG CCG GCC TGG ATC AAG

AAT GGG CTG TAC CTA CAT AAC AAC CCC CTG AAC TGC GAC TGT GAG CTC TAC CAG CTG

CTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACATGTTTTTTCAACCTTT TAC GTG GGG GTG

GCA CTG GGC TCT CCG GAG ACC GAG GAC GAC GGC AGG AAC AGG GAC GAC GAA AAA CTC

CAC CGG TCT CGA CCG GCT CGG CAC CAA TCG ACA GGA CGG CGG ACG AAC ACG CGG TCG

TTG TAG GAG TCG ACG AGG TTC GTC GTC GAC GGG TTA CAC GGG GTA AGG GAC GGG TCA

ATG TGT CGT GAT GAC CTG GAG TCA GTG TTG TTG GAC TCG GCG GAC GCC CGG CTC ACC

TGG GGG TGC GCG GAC TGG GTT GAC GTG AGG GAC GAC GAC TCG GTG TTG GTG GAC TTG

AAG TAG AGG AGA CTC CGG AAA AGG GGC CAT GGG TTG GAC GCG ATG GAC CTG GAG AGG

AGG TTG GTC GAC GCA TGT GAC CTA CTC AAG GAC AAG TCA CTG GAC GTT CAT GAC CTC

CAC GAC GAC GAG ATG TTA TTG GTG TAG TAC CGC CAC CTG GCC ACG CGG AAG CTA CTG

TAC CGG GTC GAC GTC TTT GAG ATG AAC TCG GTC TTG GTC TAG AGA GCG AAG GGA GAC

CTT GAC CAG TTC CTT CCT CGG TTC GAT GGG TTT GAT TGC GAG GAC CTA GAG AGA AGA

TTG TTC GAC TTC TTG AAC GGT AAC GGA CTG GAC GTC TTC GAC GGC CGG ACC TAG TTC

TTA CCC GAC ATG GAT GTA TTG TTG GGG GAC TTG ACG CTG ACA CTC GAG ATG GTC GAC

 M  H  P   H 

 R   D  P   R   G  L   W  L   L   L   P   S   L   S   L   L   L   F   E  

 V  A   R   A   G  R   A   V  V  S   C  P   A   A   C  L   C   A   S  

 N  I   L   S   C   S   K  Q  Q  L   P   N  V  P   H  S   L   P   S  

 Y   T   A   L   L   D  L   S   H  N  N  L   S   R   L   R   A   E   W 

 T   P   T   R   L   T   Q  L   H  S   L   L   L   S   H  N  H  L   N 

 F   I   S   S   E   A   F   S   P   V  P   N  L   R   Y   L   D  L   S  

 S   N  Q  L   R   T   L   D  E   F   L   F   S   D  L   Q  V  L   E  

 V  L   L   L   Y   N  N  H  I   M  A   V  D  R   C  A   F   D  D 

 M  A   Q  L   Q  K  L   Y   L   S   Q  N  Q  I   S   R   F   P   L  

 E   L   V  K  E   G  A   K  L   P   K  L   T   L   L   D  L   S   S  

 N  K  L   K  N  L   P   L   P   D  L   Q  K  L   P   A   W  I   K 

 N  G  L   Y   L   H  N  N  P   L   N  C  D  C  E   L   Y   Q  L  

 F   S   H  W  Q  Y   R   Q  L   S   S   V  M  D  F   Q  E   D  L  

 Y   C   M  N  S   K  K  L   H  N  V  F   N  L   S   F   L   N  C 

 G  E   Y   K  E   R   A   W  E   A   H  L   G  D  T   L   I   I   K 

 C   D  T   K  Q  Q  G  M  T   K  V  W  V  T   P   S   N  E   R  

 V  L   D  E   V  T   N  G  T   V  S   V  S   K  D  G  S   L   L  

 F   Q  Q  V  Q  V  E   D  G  G  V  Y   T   C  Y   A   M  G  E  

 T   F   N  E   T   L   S   V  E   L   K  V  H  N  F   T   L   H  G 

 H  H  D  T   L   N  T   A   Y   T   T   L   V  G  C  I   L   S   V 

 V  L   V  L   I   Y   L   Y   L   T   P   C   R   C   W  C  R   G  V 

 E   K  P   S   S   H  Q  G  D  S   L   S   S   S   M  L   S   T   T  

 P   N  H  D  P   M  A   G  G  D  K  D  D  G  F   D  R   R   V 

 A   F   L   E   P   A   G  P   G  Q  G  Q  S   G  K  L   K  P   G 

 N  T   L   P   V  P   E   A   T   G  K  G  Q  R   R   M  S   D  P  

 E   S   V  S   S   V  F   S   D  T   P   I   V  V  P   T   F   L   Y  

 K  V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D  S   T  

 R   T   G  H  H  H  H  H  H  • 

P o l y l i n k e r attB1 (hybrid)
3389

3461

3518

3575

3632

3689

3746

3803

3860

3917

3974

4031

4088

1

5

24

43

62

81

100
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138
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176

195

214

233

252

271

290
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328

347

366

385

404

423

442

461

480

499

518



TTT TCA CAC TGG CAG TAT CGG CAG CTG AGC TCC GTG ATG GAC TTT CAA GAG GAT CTG

TAC TGC ATG AAC TCC AAG AAG CTG CAC AAT GTC TTC AAC CTG AGT TTC CTC AAC TGT

GGC GAG TAC AAG GAG CGT GCC TGG GAG GCC CAC CTG GGT GAC ACC TTG ATC ATC AAG

TGT GAC ACC AAG CAG CAA GGG ATG ACC AAG GTG TGG GTG ACA CCA AGT AAT GAA CGG

GTG CTA GAT GAG GTG ACC AAT GGC ACA GTG AGT GTG TCT AAG GAT GGC AGT CTT CTT

TTC CAG CAG GTG CAG GTC GAG GAC GGT GGT GTG TAT ACC TGC TAT GCC ATG GGA GAG

ACT TTC AAT GAG ACA CTG TCT GTG GAA TTG AAA GTG CAC AAT TTC ACC TTG CAC GGA

CAC CAT GAC ACC CTC AAC ACA GCC TAT ACC ACC CTA GTG GGC TGT ATC CTT AGT GTG

GTC CTG GTC CTC ATA TAC CTA TAC CTC ACC CCT TGC CGC TGC TGG TGC CGG GGT GTA

GAG AAG CCT TCC AGC CAT CAA GGA GAC AGC CTC AGC TCT TCC ATG CTT AGT ACC ACA

CCC AAC CAT GAT CCT ATG GCT GGT GGG GAC AAA GAT GAT GGT TTT GAC CGG CGG GTG

GCT TTC CTG GAA CCT GCT GGA CCT GGG CAG GGT CAA AGC GGC AAG CTC AAG CCA GGC

AAC ACC CTG CCA GTG CCT GAG GCC ACA GGC AAG GGC CAA CGG AGG ATG TCG GAT CCA

AAA AGT GTG ACC GTC ATA GCC GTC GAC TCG AGG CAC TAC CTG AAA GTT CTC CTA GAC

ATG ACG TAC TTG AGG TTC TTC GAC GTG TTA CAG AAG TTG GAC TCA AAG GAG TTG ACA

CCG CTC ATG TTC CTC GCA CGG ACC CTC CGG GTG GAC CCA CTG TGG AAC TAG TAG TTC

ACA CTG TGG TTC GTC GTT CCC TAC TGG TTC CAC ACC CAC TGT GGT TCA TTA CTT GCC

CAC GAT CTA CTC CAC TGG TTA CCG TGT CAC TCA CAC AGA TTC CTA CCG TCA GAA GAA

AAG GTC GTC CAC GTC CAG CTC CTG CCA CCA CAC ATA TGG ACG ATA CGG TAC CCT CTC

TGA AAG TTA CTC TGT GAC AGA CAC CTT AAC TTT CAC GTG TTA AAG TGG AAC GTG CCT

GTG GTA CTG TGG GAG TTG TGT CGG ATA TGG TGG GAT CAC CCG ACA TAG GAA TCA CAC

CAG GAC CAG GAG TAT ATG GAT ATG GAG TGG GGA ACG GCG ACG ACC ACG GCC CCA CAT

CTC TTC GGA AGG TCG GTA GTT CCT CTG TCG GAG TCG AGA AGG TAC GAA TCA TGG TGT

GGG TTG GTA CTA GGA TAC CGA CCA CCC CTG TTT CTA CTA CCA AAA CTG GCC GCC CAC

CGA AAG GAC CTT GGA CGA CCT GGA CCC GTC CCA GTT TCG CCG TTC GAG TTC GGT CCG

TTG TGG GAC GGT CAC GGA CTC CGG TGT CCG TTC CCG GTT GCC TCC TAC AGC CTA GGT

 M  H  P   H 

 R   D  P   R   G  L   W  L   L   L   P   S   L   S   L   L   L   F   E  

 V  A   R   A   G  R   A   V  V  S   C  P   A   A   C  L   C   A   S  

 N  I   L   S   C   S   K  Q  Q  L   P   N  V  P   H  S   L   P   S  

 Y   T   A   L   L   D  L   S   H  N  N  L   S   R   L   R   A   E   W 

 T   P   T   R   L   T   Q  L   H  S   L   L   L   S   H  N  H  L   N 

 F   I   S   S   E   A   F   S   P   V  P   N  L   R   Y   L   D  L   S  

 S   N  Q  L   R   T   L   D  E   F   L   F   S   D  L   Q  V  L   E  

 V  L   L   L   Y   N  N  H  I   M  A   V  D  R   C  A   F   D  D 

 M  A   Q  L   Q  K  L   Y   L   S   Q  N  Q  I   S   R   F   P   L  

 E   L   V  K  E   G  A   K  L   P   K  L   T   L   L   D  L   S   S  

 N  K  L   K  N  L   P   L   P   D  L   Q  K  L   P   A   W  I   K 

 N  G  L   Y   L   H  N  N  P   L   N  C  D  C  E   L   Y   Q  L  

 F   S   H  W  Q  Y   R   Q  L   S   S   V  M  D  F   Q  E   D  L  

 Y   C   M  N  S   K  K  L   H  N  V  F   N  L   S   F   L   N  C 

 G  E   Y   K  E   R   A   W  E   A   H  L   G  D  T   L   I   I   K 

 C   D  T   K  Q  Q  G  M  T   K  V  W  V  T   P   S   N  E   R  

 V  L   D  E   V  T   N  G  T   V  S   V  S   K  D  G  S   L   L  

 F   Q  Q  V  Q  V  E   D  G  G  V  Y   T   C  Y   A   M  G  E  

 T   F   N  E   T   L   S   V  E   L   K  V  H  N  F   T   L   H  G 

 H  H  D  T   L   N  T   A   Y   T   T   L   V  G  C  I   L   S   V 

 V  L   V  L   I   Y   L   Y   L   T   P   C   R   C   W  C  R   G  V 

 E   K  P   S   S   H  Q  G  D  S   L   S   S   S   M  L   S   T   T  

 P   N  H  D  P   M  A   G  G  D  K  D  D  G  F   D  R   R   V 

 A   F   L   E   P   A   G  P   G  Q  G  Q  S   G  K  L   K  P   G 

 N  T   L   P   V  P   E   A   T   G  K  G  Q  R   R   M  S   D  P  

 E   S   V  S   S   V  F   S   D  T   P   I   V  V  P   T   F   L   Y  

 K  V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D  S   T  

 R   T   G  H  H  H  H  H  H  • 

T M

4145

4202

4259

4316

4373

4430

4487

4544

4601

4658

4715

4772

4829

1

5

24

43

62

81

100

119

138

157

176

195

214

233

252

271

290

309

328

347

366

385

404

423

442

461

480

499

518



GAA TCA GTC AGC TCG GTC TTC TCT GAT ACG CCC ATT GTG GTG CCA ACT TTC TTG TAC

AAA GTG GTG GTA CCGG GGT AAG CCT ATC CCT AAC CCT CTC CTC GGT CTC GAT TCT ACG

CGT ACC GGT CAT CAT CAC CAT CAC CAT TGA TCTAGAGGATCTTTGTGAAGGAACCTTACTTCTGTGG

TGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAAATATAAAATTTTTAAGTGTATAATGTG

TTAAACTACTGATTCTAATTGTTTGTGTATTTTAGATTCCAACCTATGGAACTGATGAATGGGAGCAGTGGTGGAAT

GCCTTTAATGAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGATGAGGCTACTGCTGACTCTCAACA

TTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCTTCAGAATTGCTAAGTTTTTTGAGTC

ATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATTTACACCACAAAGGAAAAAGCTGCACTGCTATACAAG

AAAATTATGGAAAAATATTCTGTAACCTTTATAAGTAGGCATAACAGTTATAATCATAACATACTGTTTTTTCTTAC

TCCACACAGGCATAGAGTGTCTGCTATTAATAACTATGCTCAAAAATTGTGTACCTTTAGCTTTTTAATTTGTAAAG

GGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGATCATAATCAGCCATACCACATTTGTAGAGGTTTT

ACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGT

TTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCAT

TCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCGGATCCACTAGAAGGCCTTAGTATGT

CTT AGT CAG TCG AGC CAG AAG AGA CTA TGC GGG TAA CAC CAC GGT TGA AAG AAC ATG

TTT CAC CAC CAT GGCC CCA TTC GGA TAG GGA TTG GGA GAG GAG CCA GAG CTA AGA TGC

GCA TGG CCA GTA GTA GTG GTA GTG GTA ACT AGATCTCCTAGAAACACTTCCTTGGAATGAAGACACC

ACACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCATTTATATTTTAAAAATTCACATATTACAC

AATTTGATGACTAAGATTAACAAACACATAAAATCTAAGGTTGGATACCTTGACTACTTACCCTCGTCACCACCTTA

CGGAAATTACTCCTTTTGGACAAAACGAGTCTTCTTTACGGTAGATCACTACTACTCCGATGACGACTGAGAGTTGT

AAGATGAGGAGGTTTTTTCTTCTCTTTCCATCTTCTGGGGTTCCTGAAAGGAAGTCTTAACGATTCAAAAAACTCAG

TACGACACAAATCATTATCTTGAGAACGAACGAAACGATAAATGTGGTGTTTCCTTTTTCGACGTGACGATATGTTC

TTTTAATACCTTTTTATAAGACATTGGAAATATTCATCCGTATTGTCAATATTAGTATTGTATGACAAAAAAGAATG

AGGTGTGTCCGTATCTCACAGACGATAATTATTGATACGAGTTTTTAACACATGGAAATCGAAAAATTAAACATTTC

CCCAATTATTCCTTATAAACTACATATCACGGAACTGATCTCTAGTATTAGTCGGTATGGTGTAAACATCTCCAAAA

TGAACGAAATTTTTTGGAGGGTGTGGAGGGGGACTTGGACTTTGTATTTTACTTACGTTAACAACAACAATTGAACA

AATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAAAAGTGACGTA

AGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATAGTACAGACCTAGCCTAGGTGATCTTCCGGAATCATACA

 M  H  P   H 

 R   D  P   R   G  L   W  L   L   L   P   S   L   S   L   L   L   F   E  

 V  A   R   A   G  R   A   V  V  S   C  P   A   A   C  L   C   A   S  

 N  I   L   S   C   S   K  Q  Q  L   P   N  V  P   H  S   L   P   S  

 Y   T   A   L   L   D  L   S   H  N  N  L   S   R   L   R   A   E   W 

 T   P   T   R   L   T   Q  L   H  S   L   L   L   S   H  N  H  L   N 

 F   I   S   S   E   A   F   S   P   V  P   N  L   R   Y   L   D  L   S  

 S   N  Q  L   R   T   L   D  E   F   L   F   S   D  L   Q  V  L   E  

 V  L   L   L   Y   N  N  H  I   M  A   V  D  R   C  A   F   D  D 

 M  A   Q  L   Q  K  L   Y   L   S   Q  N  Q  I   S   R   F   P   L  

 E   L   V  K  E   G  A   K  L   P   K  L   T   L   L   D  L   S   S  

 N  K  L   K  N  L   P   L   P   D  L   Q  K  L   P   A   W  I   K 

 N  G  L   Y   L   H  N  N  P   L   N  C  D  C  E   L   Y   Q  L  

 F   S   H  W  Q  Y   R   Q  L   S   S   V  M  D  F   Q  E   D  L  

 Y   C   M  N  S   K  K  L   H  N  V  F   N  L   S   F   L   N  C 

 G  E   Y   K  E   R   A   W  E   A   H  L   G  D  T   L   I   I   K 

 C   D  T   K  Q  Q  G  M  T   K  V  W  V  T   P   S   N  E   R  

 V  L   D  E   V  T   N  G  T   V  S   V  S   K  D  G  S   L   L  

 F   Q  Q  V  Q  V  E   D  G  G  V  Y   T   C  Y   A   M  G  E  

 T   F   N  E   T   L   S   V  E   L   K  V  H  N  F   T   L   H  G 

 H  H  D  T   L   N  T   A   Y   T   T   L   V  G  C  I   L   S   V 

 V  L   V  L   I   Y   L   Y   L   T   P   C   R   C   W  C  R   G  V 

 E   K  P   S   S   H  Q  G  D  S   L   S   S   S   M  L   S   T   T  

 P   N  H  D  P   M  A   G  G  D  K  D  D  G  F   D  R   R   V 

 A   F   L   E   P   A   G  P   G  Q  G  Q  S   G  K  L   K  P   G 

 N  T   L   P   V  P   E   A   T   G  K  G  Q  R   R   M  S   D  P  

 E   S   V  S   S   V  F   S   D  T   P   I   V  V  P   T   F   L   Y  

 K  V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D  S   T  

 R   T   G  H  H  H  H  H  H  • 

attB2 (hybrid)

V5 epitope

6xH is SV40 Poly A

white gene

4886

4943

5000

5067

5144

5221

5298

5375

5452

5529

5606

5683

5760

5837

1

5

24

43

62

81

100

119

138

157

176

195

214

233

252

271

290

309
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366

385

404

423

442

461

480

499

518



ATGTAAGTTAATAAAACCCTTTTTTGGAGAATGTAGATTTAAAAAAACATATTTTTTTTTTATTTTTTACTGCACTG

GACATCATTGAACTTATCTGATCAGTTTTAAATTTACTTCGATCCAAGGGTATTTGAAGTACCAGGTTCTTTCGATT

ACCTCTCACTCAAAATGACATTCCACTCAAAGTCAGCGCTGTTTGCCTCCTTCTCTGTCCACAGAAATATCGCCGTC

TCTTTCGCCGCTGCGTCCGCTATCTCTTTCGCCACCGTTTGTAGCGTTACCTAGCGTCAATGTCCGCCTTCAGTTGC

ACTTTGTCAGCGGTTTCGTGACGAAGCTCCAAGCGGTTTACGCCATCAATTAAACACAAAGTGCTGTGCCAAAACTC

CTCTCGCTTCTTATTTTTGTTTGTTTTTTGAGTGATTGGGGTGGTGATTGGTTTTGGGTGGGTAAGCAGGGGAAAGT

GTGAAAAATCCCGGCAATGGGCCAAGAGGATCAGGAGCTATTAATTCGCGGAGGCAGCAAACACCCATCTGCCGAGC

ATCTGAACAATGTGAGTAGTACATGTGCATACATCTTAAGTTCACTTGATCTATAGGAACTGCGATTGCAACATCAA

ATTGTCTGCGGCGTGAGAACTGCGACCCACAAAAATCCCAAACCGCAATCGCACAAACAAATAGTGACACGAAACAG

ATTATTCTGGTAGCTGTGCTCGCTATATAAGACAATTTTTAAGATCATATCATGATCAAGACATCTAAAGGCATTCA

TTTTCGACTACATTCTTTTTTACAAAAAATATAACAACCAGATATTTTAAGCTGATCCTAGATGCACAAAAAATAAA

TAAAAGTATAAACCTACTTCGTAGGATACTTCGTTTTGTTCGGGGTTAGATGAGCATAACGCTTGTAGTTGATATTT

GAGATCCCCTATCATTGCAGGGTGACAGCGGAGCGGCTTCGCAGAGCTGCATTAACCAGGGCTTCGGGCAGGCCAAA

AACTACGGCACGCTCCTGCCACCCAGTCCGCCGGAGGACTCCGGTTCAGGGAGCGGCCAACTAGCCGAGAACCTCAC

CTATGCCTGGCACAATATGGACATCTTTGGGGCGGTCAATCAGCCGGGCTCCGGATGGCGGCAGCTGGTCAACCGGA

CACGCGGACTATTCTGCAACGAGCGACACATACCGGCGCCCAGGAAACATTTGCTCAAGAACGGTGAGTTTCTATTC

GCAGTCGGCTGATCTGTGTGAAATCTTAATAAAGGGTCCAATTACCAATTTGAAACTCAGTTTGCGGCGTGGCCTAT

TACATTCAATTATTTTGGGAAAAAACCTCTTACATCTAAATTTTTTTGTATAAAAAAAAAATAAAAAATGACGTGAC

CTGTAGTAACTTGAATAGACTAGTCAAAATTTAAATGAAGCTAGGTTCCCATAAACTTCATGGTCCAAGAAAGCTAA

TGGAGAGTGAGTTTTACTGTAAGGTGAGTTTCAGTCGCGACAAACGGAGGAAGAGACAGGTGTCTTTATAGCGGCAG

AGAAAGCGGCGACGCAGGCGATAGAGAAAGCGGTGGCAAACATCGCAATGGATCGCAGTTACAGGCGGAAGTCAACG

TGAAACAGTCGCCAAAGCACTGCTTCGAGGTTCGCCAAATGCGGTAGTTAATTTGTGTTTCACGACACGGTTTTGAG

GAGAGCGAAGAATAAAAACAAACAAAAAACTCACTAACCCCACCACTAACCAAAACCCACCCATTCGTCCCCTTTCA

CACTTTTTAGGGCCGTTACCCGGTTCTCCTAGTCCTCGATAATTAAGCGCCTCCGTCGTTTGTGGGTAGACGGCTCG

TAGACTTGTTACACTCATCATGTACACGTATGTAGAATTCAAGTGAACTAGATATCCTTGACGCTAACGTTGTAGTT

TAACAGACGCCGCACTCTTGACGCTGGGTGTTTTTAGGGTTTGGCGTTAGCGTGTTTGTTTATCACTGTGCTTTGTC

TAATAAGACCATCGACACGAGCGATATATTCTGTTAAAAATTCTAGTATAGTACTAGTTCTGTAGATTTCCGTAAGT

AAAAGCTGATGTAAGAAAAAATGTTTTTTATATTGTTGGTCTATAAAATTCGACTAGGATCTACGTGTTTTTTATTT

ATTTTCATATTTGGATGAAGCATCCTATGAAGCAAAACAAGCCCCAATCTACTCGTATTGCGAACATCAACTATAAA

CTCTAGGGGATAGTAACGTCCCACTGTCGCCTCGCCGAAGCGTCTCGACGTAATTGGTCCCGAAGCCCGTCCGGTTT

TTGATGCCGTGCGAGGACGGTGGGTCAGGCGGCCTCCTGAGGCCAAGTCCCTCGCCGGTTGATCGGCTCTTGGAGTG

GATACGGACCGTGTTATACCTGTAGAAACCCCGCCAGTTAGTCGGCCCGAGGCCTACCGCCGTCGACCAGTTGGCCT

GTGCGCCTGATAAGACGTTGCTCGCTGTGTATGGCCGCGGGTCCTTTGTAAACGAGTTCTTGCCACTCAAAGATAAG

CGTCAGCCGACTAGACACACTTTAGAATTATTTCCCAGGTTAATGGTTAAACTTTGAGTCAAACGCCGCACCGGATA
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CCGGGCGAACTTTTGGCCGTGATGGGCAGTTCCGGTGCCGGAAAGACGACCCTGCTGAATGCCCTTGCCTTTCGATC

GCCGCAGGGCATCCAAGTATCGCCATCCGGGATGCGACTGCTCAATGGCCAACCTGTGGACGCCAAGGAGATGCAGG

CCAGGTGCGCCTATGTCCAGCAGGATGACCTCTTTATCGGCTCCCTAACGGCCAGGGAACACCTGATTTTCCAGGCC

ATGGTGCGGATGCCACGACATCTGACCTATCGGCAGCGAGTGGCCCGCGTGGATCAGGTGATCCAGGAGCTTTCGCT

CAGCAAATGTCAGCACACGATCATCGGTGTGCCCGGCAGGGTGAAAGGTCTGTCCGGCGGAGAAAGGAAGCGTCTGG

CATTCGCCTCCGAGGCACTAACCGATCCGCCGCTTCTGATCTGCGATGAGCCCACCTCCGGACTGGACTCATTTACC

GCCCACAGCGTCGTCCAGGTGCTGAAGAAGCTGTCGCAGAAGGGCAAGACCGTCATCCTGACCATTCATCAGCCGTC

TTCCGAGCTGTTTGAGCTCTTTGACAAGATCCTTCTGATGGCCGAGGGCAGGGTAGCTTTCTTGGGCACTCCCAGCG

AAGCCGTCGACTTCTTTTCCTAGTGAGTTCGATGTGTTTATTAAGGGTATCTAGCATTACATTACATCTCAACTCCT

ATCCAGCGTGGGTGCCCAGTGTCCTACCAACTACAATCCGGCGGACTTTTACGTACAGGTGTTGGCCGTTGTGCCCG

GACGGGAGATCGAGTCCCGTGATCGGATCGCCAAGATATGCGACAATTTTGCTATTAGCAAAGTAGCCCGGGATATG

GAGCAGTTGTTGGCCACCAAAAATTTGGAGAAGCCACTGGAGCAGCCGGAGAATGGGTACACCTACAAGGCCACCTG

GTTCATGCAGTTCCGGGCGGTCCTGTGGCGATCCTGGCTGTCGGTGCTCAAGGAACCACTCCTCGTAAAAGTGCGAC

TTATTCAGACAACGGTGAGTGGTTCCAGTGGAAACAAATGATATAACGCTTACAATTCTTGGAAACAAATTCGCTAG

ATTTTAGTTAGAATTGCCTGATTCCACACCCTTCTTAGTTTTTTTCAATGAGATGTATAGTTTATAGTTTTGCAGAA

AATAAATAAATTTCATTTAACTCGCGAACATGTTGAAGATATGAATATTAATGAGATGCGAGTAACATTTTAATTTG

CAGATGGTTGCCATCTTGATTGGCCTCATCTTTTTGGGCCAACAACTCACGCAAGTGGGCGTGATGAATATCAACGG

GGCCCGCTTGAAAACCGGCACTACCCGTCAAGGCCACGGCCTTTCTGCTGGGACGACTTACGGGAACGGAAAGCTAG

CGGCGTCCCGTAGGTTCATAGCGGTAGGCCCTACGCTGACGAGTTACCGGTTGGACACCTGCGGTTCCTCTACGTCC

GGTCCACGCGGATACAGGTCGTCCTACTGGAGAAATAGCCGAGGGATTGCCGGTCCCTTGTGGACTAAAAGGTCCGG

TACCACGCCTACGGTGCTGTAGACTGGATAGCCGTCGCTCACCGGGCGCACCTAGTCCACTAGGTCCTCGAAAGCGA

GTCGTTTACAGTCGTGTGCTAGTAGCCACACGGGCCGTCCCACTTTCCAGACAGGCCGCCTCTTTCCTTCGCAGACC

GTAAGCGGAGGCTCCGTGATTGGCTAGGCGGCGAAGACTAGACGCTACTCGGGTGGAGGCCTGACCTGAGTAAATGG

CGGGTGTCGCAGCAGGTCCACGACTTCTTCGACAGCGTCTTCCCGTTCTGGCAGTAGGACTGGTAAGTAGTCGGCAG

AAGGCTCGACAAACTCGAGAAACTGTTCTAGGAAGACTACCGGCTCCCGTCCCATCGAAAGAACCCGTGAGGGTCGC

TTCGGCAGCTGAAGAAAAGGATCACTCAAGCTACACAAATAATTCCCATAGATCGTAATGTAATGTAGAGTTGAGGA

TAGGTCGCACCCACGGGTCACAGGATGGTTGATGTTAGGCCGCCTGAAAATGCATGTCCACAACCGGCAACACGGGC

CTGCCCTCTAGCTCAGGGCACTAGCCTAGCGGTTCTATACGCTGTTAAAACGATAATCGTTTCATCGGGCCCTATAC

CTCGTCAACAACCGGTGGTTTTTAAACCTCTTCGGTGACCTCGTCGGCCTCTTACCCATGTGGATGTTCCGGTGGAC

CAAGTACGTCAAGGCCCGCCAGGACACCGCTAGGACCGACAGCCACGAGTTCCTTGGTGAGGAGCATTTTCACGCTG

AATAAGTCTGTTGCCACTCACCAAGGTCACCTTTGTTTACTATATTGCGAATGTTAAGAACCTTTGTTTAAGCGATC

TAAAATCAATCTTAACGGACTAAGGTGTGGGAAGAATCAAAAAAAGTTACTCTACATATCAAATATCAAAACGTCTT

TTATTTATTTAAAGTAAATTGAGCGCTTGTACAACTTCTATACTTATAATTACTCTACGCTCATTGTAAAATTAAAC

GTCTACCAACGGTAGAACTAACCGGAGTAGAAAAACCCGGTTGTTGAGTGCGTTCACCCGCACTACTTATAGTTGCC
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AGCCATCTTCCTCTTCCTGACCAACATGACCTTTCAAAACGTCTTTGCCACGATAAATGTAAGTCTTGTTTAGAATA

CATTTGCATATTAATAATTTACTAACTTTCTAATGAATCGATTCGATTTAGGTGTTCACCTCAGAGCTGCCAGTTTT

TATGAGGGAGGCCCGAAGTCGACTTTATCGCTGTGACACATACTTTCTGGGCAAAACGATTGCCGAATTACCGCTTT

TTCTCACAGTGCCACTGGTCTTCACGGCGATTGCCTATCCGATGATCGGACTGCGGGCCGGAGTGCTGCACTTCTTC

AACTGCCTGGCGCTGGTCACTCTGGTGGCCAATGTGTCAACGTCCTTCGGATATCTAATATCCTGCGCCAGCTCCTC

GACCTCGATGGCGCTGTCTGTGGGTCCGCCGGTTATCATACCATTCCTGCTCTTTGGCGGCTTCTTCTTGAACTCGG

GCTCGGTGCCAGTATACCTCAAATGGTTGTCGTACCTCTCATGGTTCCGTTACGCCAACGAGGGTCTGCTGATTAAC

CAATGGGCGGACGTGGAGCCGGGCGAAATTAGCTGCACATCGTCGAACACCACGTGCCCCAGTTCGGGCAAGGTCAT

CCTGGAGACGCTTAACTTCTCCGCCGCCGATCTGCCGCTGGACTACGTGGGTCTGGCCATTCTCATCGTGAGCTTCC

GGGTGCTCGCATATCTGGCTCTAAGACTTCGGGCCCGACGCAAGGAGTAGCCGACATATATCCGAAATAACTGCTTG

TTTTTTTTTTTACCATTATTACCATCGTGTTTACTGTTTATTGCCCCCTCAAAAAGCTAATGTAATTATATTTGTGC

CAATAAAAACAAGATATGACCTATAGAATACAAGTATTTCCCCTTCGAACATCCCCACAAGTAGACTTTGGATTTGT

CTTCTAACCAAAAGACTTACACACCTGCATACCTTACATCAAAAACTCGTTTATCGCTACATAAAACACCGGGATAT

ATTTTTTATATACATACTTTTCAAATCGCGCGCCCTCTTCATAATTCACCTCCACCACACCACGTTTCGTAGTTGCT

CTTTCGCTGTCTCCCACCCGCTCTCCGCAACACATTCACCTTTTGTTCGACGACCTTGGAGCGACTGTCGTTAGTTC

CGCGCGATTCGGTTCGCTCAAATGGTTCCGAGTGGTTCATTTCGTCTCAATAGAAATTAGTAATAAATATTTGTATG

TACAATTTATTTGCTCCAATATATTTGTATATATTTCCCTCACAGCTATATTTATTCTAATTTAATATTATGACTTT

TCGGTAGAAGGAGAAGGACTGGTTGTACTGGAAAGTTTTGCAGAAACGGTGCTATTTACATTCAGAACAAATCTTAT

GTAAACGTATAATTATTAAATGATTGAAAGATTACTTAGCTAAGCTAAATCCACAAGTGGAGTCTCGACGGTCAAAA

ATACTCCCTCCGGGCTTCAGCTGAAATAGCGACACTGTGTATGAAAGACCCGTTTTGCTAACGGCTTAATGGCGAAA

AAGAGTGTCACGGTGACCAGAAGTGCCGCTAACGGATAGGCTACTAGCCTGACGCCCGGCCTCACGACGTGAAGAAG

TTGACGGACCGCGACCAGTGAGACCACCGGTTACACAGTTGCAGGAAGCCTATAGATTATAGGACGCGGTCGAGGAG

CTGGAGCTACCGCGACAGACACCCAGGCGGCCAATAGTATGGTAAGGACGAGAAACCGCCGAAGAAGAACTTGAGCC

CGAGCCACGGTCATATGGAGTTTACCAACAGCATGGAGAGTACCAAGGCAATGCGGTTGCTCCCAGACGACTAATTG

GTTACCCGCCTGCACCTCGGCCCGCTTTAATCGACGTGTAGCAGCTTGTGGTGCACGGGGTCAAGCCCGTTCCAGTA

GGACCTCTGCGAATTGAAGAGGCGGCGGCTAGACGGCGACCTGATGCACCCAGACCGGTAAGAGTAGCACTCGAAGG

CCCACGAGCGTATAGACCGAGATTCTGAAGCCCGGGCTGCGTTCCTCATCGGCTGTATATAGGCTTTATTGACGAAC

AAAAAAAAAAATGGTAATAATGGTAGCACAAATGACAAATAACGGGGGAGTTTTTCGATTACATTAATATAAACACG

GTTATTTTTGTTCTATACTGGATATCTTATGTTCATAAAGGGGAAGCTTGTAGGGGTGTTCATCTGAAACCTAAACA

GAAGATTGGTTTTCTGAATGTGTGGACGTATGGAATGTAGTTTTTGAGCAAATAGCGATGTATTTTGTGGCCCTATA

TAAAAAATATATGTATGAAAAGTTTAGCGCGCGGGAGAAGTATTAAGTGGAGGTGGTGTGGTGCAAAGCATCAACGA

GAAAGCGACAGAGGGTGGGCGAGAGGCGTTGTGTAAGTGGAAAACAAGCTGCTGGAACCTCGCTGACAGCAATCAAG

GCGCGCTAAGCCAAGCGAGTTTACCAAGGCTCACCAAGTAAAGCAGAGTTATCTTTAATCATTATTTATAAACATAC

ATGTTAAATAAACGAGGTTATATAAACATATATAAAGGGAGTGTCGATATAAATAAGATTAAATTATAATACTGAAA
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TTAAGGTAATTTTTTGTGACCTGTTCGGAGTGATTAGCGTTACAATTTGAACTGAAAGTGACATCCAGTGTTTGTTC

CTTGTGTAGATGCATCTCAAAAAAATGGTGGGCATAATAGTGTTGTTTATATATATCAAAAATAACAACTATAATAA

TAAGAATACATTTAATTTAGAAAATGCTTGGATTTCACTGGAACTAGAATTAATTCGGCTGCTGCTCTAAACGACGC

ATTTCGTACTCCAAAGTACGAATTTTTTCCCTCAAGCTCTTATTTTCATTAAACAATGAACAGGACCTAACGCACAG

TCACGTTATTGTTTACATAAATGATTTTTTTTACTATTCAAACTTACTCTGTTTGTGTACTCCCACTGGTATAGCCT

TCTTTTATCTTTTCTGGTTCAGGCTCTATCACTTTACTAGGTACGGCATCTGCGTTGAGTCGCCTCCTTTTAAATGT

CTGACCTTTTGCAGGTGCAGCCTTCCACTGCGAATCATTAAAGTGGGTATCACAAATTTGGGAGTTTTCACCAAGGC

TGCACCCAAGGCTCTGCTCCCACAATTTTCTCTTAATAGCACACTTCGGCACGTGAATTAATTTTACTCCAGTCACA

GCTTTGCAGCAAAATTTGCAATATTTCATTTTTTTTTATTCCACGTAAGGGTTAATGTTTTCAAAAAAAAATTCGTC

CGCACACAACCTTTCCTCTCAACAAGCAAACGTGCACTGAATTTAAGTGTATACTTCGGTAAGCTTCGGCTATCGAC

GGGACCACCTTATGTTATTTCATCATG

AATTCCATTAAAAAACACTGGACAAGCCTCACTAATCGCAATGTTAAACTTGACTTTCACTGTAGGTCACAAACAAG

GAACACATCTACGTAGAGTTTTTTTACCACCCGTATTATCACAACAAATATATATAGTTTTTATTGTTGATATTATT

ATTCTTATGTAAATTAAATCTTTTACGAACCTAAAGTGACCTTGATCTTAATTAAGCCGACGACGAGATTTGCTGCG

TAAAGCATGAGGTTTCATGCTTAAAAAAGGGAGTTCGAGAATAAAAGTAATTTGTTACTTGTCCTGGATTGCGTGTC

AGTGCAATAACAAATGTATTTACTAAAAAAAATGATAAGTTTGAATGAGACAAACACATGAGGGTGACCATATCGGA

AGAAAATAGAAAAGACCAAGTCCGAGATAGTGAAATGATCCATGCCGTAGACGCAACTCAGCGGAGGAAAATTTACA

GACTGGAAAACGTCCACGTCGGAAGGTGACGCTTAGTAATTTCACCCATAGTGTTTAAACCCTCAAAAGTGGTTCCG

ACGTGGGTTCCGAGACGAGGGTGTTAAAAGAGAATTATCGTGTGAAGCCGTGCACTTAATTAAAATGAGGTCAGTGT

CGAAACGTCGTTTTAAACGTTATAAAGTAAAAAAAAATAAGGTGCATTCCCAATTACAAAAGTTTTTTTTTAAGCAG

GCGTGTGTTGGAAAGGAGAGTTGTTCGTTTGCACGTGACTTAAATTCACATATGAAGCCATTCGAAGCCGATAGCTG

CCCTGGTGGAATACAATAAAGTAGTAC
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GGCCAGACCCACGTAGTCCAGCGGCAGATCGGCGGCGGAGAAGTTAAGCGTCTCCAGGATGACCTTGCCCGAACTG

GGGCACGTGGTGTTCGACGATGTGCAGCTAATTTCGCCCGGCTCCACGTCCGCCCATTGGTTAATCAGCAGACCCT

CGTTGGCGTAACGGAACCATGAGAGGTACGACAACCATTTGAGGTATACTGGCACCGAGCCCGAGTTCAAGAAGAA

GGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCG

ACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTA

CCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTC

GGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGT

AACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCA

GAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATT

TGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACC

GCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGA

TCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAG

GATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCT

GACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGAC

TCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCC

ACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACT

TTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCA

ACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCA

ACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTC

AGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCG

TAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTC

TTGCCCGGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCT

TCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGAT

CTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAAT

CCGGTCTGGGTGCATCAGGTCGCCGTCTAGCCGCCGCCTCTTCAATTCGCAGAGGTCCTACTGGAACGGGCTTGAC

CCCGTGCACCACAAGCTGCTACACGTCGATTAAAGCGGGCCGAGGTGCAGGCGGGTAACCAATTAGTCGTCTGGGA

GCAACCGCATTGCCTTGGTACTCTCCATGCTGTTGGTAAACTCCATATGACCGTGGCTCGGGCTCAAGTTCTTCTT

CCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGC

TGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAAT

GGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAG

CCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCA

TTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGT

CTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAA

ACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGG

CGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACT

AGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTC

CTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGA

CTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTG

AGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGG

TGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGA

AATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGT

TGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGT

TGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAG

TCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGC

ATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAG

AACGGGCCGCAGTTGTGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGA

AGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTA

GAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTA
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AAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGT

CTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAG

TGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCG

TCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAA

GCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG

CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACCGAATCGCGCGGAACTAACG

ACAGTCGCTCCAAGGTCGTCGAACAAAAGGTGAATGTGTTGCGGAGAGCGGGTGGGAGACAGCGAAAGAGCAACTA

CGAAACGTGGTGTGGTGGAGGTGAATTATGAAGAGGGCGCGCGATTTGAAAAGTATGTATATAAAAAATATATCCC

GGTGTTTTATGTAGCGATAAACGAGTTTTTGATGTAAGGTATGCAGGTGTGTAAGTCTTTTGGTTAGAAGACAAAT

CCAAAGTCTACTTGTGGGGATGTTCGAAGGGGAAATACTTGTATTCTATAGGTCATATCTTGTTTTTATTGGCACA

AATATAATTACATTAGCTTTTTGAGGGGGCAATAAACAGTAAACACGATGGTAATAATGGTAAAAAAAAAAACAAG

CAGTTATTTCGGATATATGTCGGCTACTCCTTGCGTCGGGCCCGAAGTCTTAGAGCCAGATATGCGAGCACCCGGA

AGCTCACGATGAGAATGGCCAGACCATGATGAAATAACATAAGGTGGTCCCGTCGGCAAGAGACATCCACTTAACG

TATGCTTGCAATAAGTGCGAGTGAAAGGAATAGTATTCTGAGTGTCGTATTGAGTCTGAGTGAGACAGCGATATGA

TTGTTGATTAACCCTTAGCATGTCCGTGGGGTTTGAATTAACTCATAATATTAATTAGACGAAATTATTTTTAAAG

TTTTATTTTTAATAATTTGCGAGTACGCAAAGCTTCTGCATGAGCTCGGATCCAAGCTTGCATGCCTGCAGGTCGG

AGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGG

AGTACTGTCCTCCGAGCGGAGACTCTAGCGAGCGCCGGAGTATAAATAGAGGCGCTTCGTCTACGGAGCGACAATT

CAATTCAAACAAGCAAAGTGAACACGTCGCTAAGCGAAAGCTAAGCAAATAAACAAGCGCAGCTGAACAAGCTAAA

CAATCTGCAGTAAAGTGCAAGTTAAAGTGAATCAATTAAAAGTAACCAGCAACCAAGTAAATCAACTGCAACTACT

GTACTACTTTATTGTATTCCACCAGGGCAGCCGTTCTCTGTAGGTGAATTGC

ATACGAACGTTATTCACGCTCACTTTCCTTATCATAAGACTCACAGCATAACTCAGACTCACTCTGTCGCTATACT

AACAACTAATTGGGAATCGTACAGGCACCCCAAACTTAATTGAGTATTATAATTAATCTGCTTTAATAAAAATTTC

AAAATAAAAATTATTAAACGCTCATGCGTTTCGAAGACGTACTCGAGCCTAGGTTCGAACGTACGGACGTCCAGCC

TCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCC

TCATGACAGGAGGCTCGCCTCTGAGATCGCTCGCGGCCTCATATTTATCTCCGCGAAGCAGATGCCTCGCTGTTAA

GTTAAGTTTGTTCGTTTCACTTGTGCAGCGATTCGCTTTCGATTCGTTTATTTGTTCGCGTCGACTTGTTCGATTT

GTTAGACGTCATTTCACGTTCAATTTCACTTAGTTAATTTTCATTGGTCGTTGGTTCATTTAGTTGACGTTGATGA

TTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACA

GAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTC

ACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGC

AGAGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATT

CGCCTACGGCCCTCGTCTGTTCGGGCAGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATAC

GCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTATGGCGTGGCTTAGCGCGCCTTGATTGC

TGTCAGCGAGGTTCCAGCAGCTTGTTTTCCACTTACACAACGCCTCTCGCCCACCCTCTGTCGCTTTCTCGTTGAT

GCTTTGCACCACACCACCTCCACTTAATACTTCTCCCGCGCGCTAAACTTTTCATACATATATTTTTTATATAGGG

CCACAAAATACATCGCTATTTGCTCAAAAACTACATTCCATACGTCCACACATTCAGAAAACCAATCTTCTGTTTA

GGTTTCAGATGAACACCCCTACAAGCTTCCCCTTTATGAACATAAGATATCCAGTATAGAACAAAAATAACCGTGT

TTATATTAATGTAATCGAAAAACTCCCCCGTTATTTGTCATTTGTGCTACCATTATTACCATTTTTTTTTTTGTTC

GTCAATAAAGCCTATATACAGCCGATGAGGAACGCAGCCCGGGCTTCAGAATCTCGGTCTATACGCTCGTGGGCCT

TCGAGTGCTACTCTTACCGGTCTG
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GAAATCTGCCAAGAAGTAATTATTGAATACAAGAAGAGAACTCTGAATAGGGAATTGGGGAATTCGTTAACAGATC

TGACAAGTTTGTACAAAAAAGTTGGAAA ATG TCG TTA CGT GTA CAC ACT CTG CCC ACC CTG CTT

GGA GCC GTC GTC AGA CCG GGC TGC AGG GAG CTG CTG TGT TTG CTG ATG ATC ACA GTG

ACT GTG GGC CCT GGT GCC TCT GGG GTG TGC CCC ACC GCT TGC ATC TGT GCC ACT GAC

ATC GTC AGC TGC ACC AAC AAA AAC CTG TCC AAG GTG CCT GGG AAC CTT TTC AGA CTG

ATT AAG AGA CTG GAC CTG AGT TAT AAC AGA ATT GGG CTT CTG GAT TCT GAG TGG ATT

CCA GTA TCG TTT GCA AAG CTG AAC ACC CTA ATT CTT CGT CAT AAC AAC ATC ACC AGC

ATT TCC ACG GGC AGT TTT TCC ACA ACT CCA AAT TTG AAG TGT CTT GAC TTA TCG TCC

AAT AAG CTG AAG ACG GTG AAA AAT GCT GTA TTC CAA GAG TTG AAG GTT CTG GAA GTG

CTT CTG CTT TAC AAC AAT CAC ATA TCC TAT CTC GAT CCT TCA GCG TTT GGA GGG CTC

TCC CAG TTG CAG AAA CTC TAC TTA AGT GGA AAT TTT CTC ACA CAG TTT CCG ATG GAT

TTG TAT GTT GGA AGG TTC AAG CTG GCA GAA CTG ATG TTT TTA GAT GTT TCT TAT AAC

CGA ATT CCT TCC ATG CCA ATG CAC CAC ATA AAT TTA GTG CCA GGA AAA CAG CTG AGA

CTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGTCTAG

ACTGTTCAAACATGTTTTTTCAACCTTT TAC AGC AAT GCA CAT GTG TGA GAC GGG TGG GAC GAA

CCT CGG CAG CAG TCT GGC CCG ACG TCC CTC GAC GAC ACA AAC GAC TAC TAG TGT CAC

TGA CAC CCG GGA CCA CGG AGA CCC CAC ACG GGG TGG CGA ACG TAG ACA CGG TGA CTG

TAG CAG TCG ACG TGG TTG TTT TTG GAC AGG TTC CAC GGA CCC TTG GAA AAG TCT GAC

TAA TTC TCT GAC CTG GAC TCA ATA TTG TCT TAA CCC GAA GAC CTA AGA CTC ACC TAA

GGT CAT AGC AAA CGT TTC GAC TTG TGG GAT TAA GAA GCA GTA TTG TTG TAG TGG TCG

TAA AGG TGC CCG TCA AAA AGG TGT TGA GGT TTA AAC TTC ACA GAA CTG AAT AGC AGG

TTA TTC GAC TTC TGC CAC TTT TTA CGA CAT AAG GTT CTC AAC TTC CAA GAC CTT CAC

GAA GAC GAA ATG TTG TTA GTG TAT AGG ATA GAG CTA GGA AGT CGC AAA CCT CCC GAG

AGG GTC AAC GTC TTT GAG ATG AAT TCA CCT TTA AAA GAG TGT GTC AAA GGC TAC CTA

AAC ATA CAA CCT TCC AAG TTC GAC CGT CTT GAC TAC AAA AAT CTA CAA AGA ATA TTG

GCT TAA GGA AGG TAC GGT TAC GTG GTG TAT TTA AAT CAC GGT CCT TTT GTC GAC TCT

 M  S   L   R   V  H  T   L   P   T   L   L  

 G  A   V  V  R   P   G  C  R   E   L   L   C   L   L   M  I   T   V 

 T   V  G  P   G  A   S   G  V  C  P   T   A   C  I   C   A   T   D 

 I   V  S   C   T   N  K  N  L   S   K  V  P   G  N  L   F   R   L  

 I   K  R   L   D  L   S   Y   N  R   I   G  L   L   D  S   E   W  I  

 P   V  S   F   A   K  L   N  T   L   I   L   R   H  N  N  I   T   S  

 I   S   T   G  S   F   S   T   T   P   N  L   K  C  L   D  L   S   S  

 N  K  L   K  T   V  K  N  A   V  F   Q  E   L   K  V  L   E   V 

 L   L   L   Y   N  N  H  I   S   Y   L   D  P   S   A   F   G  G  L  

 S   Q  L   Q  K  L   Y   L   S   G  N  F   L   T   Q  F   P   M  D 

 L   Y   V  G  R   F   K  L   A   E   L   M  F   L   D  V  S   Y   N 

 R   I   P   S   M  P   M  H  H  I   N  L   V  P   G  K  Q  L   R  

 G  I   Y   L   H  G  N  P   F   V  C  D  C  S   L   Y   S   L   L  

 V  F   W  Y   R   R   H  F   S   S   V  M  D  F   K  N  D  Y   T  

 C  R   L   W  S   D  S   R   H  S   R   Q  V  L   L   L   Q  D  S  

 F   M  N  C  S   D  S   I   I   N  G  S   F   R   A   L   G  F   I  

 H  E   A   Q  V  G  E   R   L   M  V  H  C  D  S   K  T   G  N 

 A   N  T   D  F   I   W  V  G  P   D  N  R   L   L   E   P   D  K 

 E   M  E   N  F   Y   V  F   H  N  G  S   L   V  I   E   S   P   R  

 F   E   D  A   G  V  Y   S   C   I   A   M  N  K  Q  R   L   L   N 

 E   T   V  D  V  T   I   N  V  S   N  F   T   V  S   R   S   H  A  

 H  E   A   F   N  T   A   F   T   T   L   A   A   C  V  A   S   I   V 

 L   V  L   L   Y   L   Y   L   T   P   C   P   C   K  C  K  T   K  R  

 Q  K  N  M  L   H  Q  S   N  A   H  S   S   I   L   S   P   G  P  

 A   S   D  A   S   A   D  E   R   K  A   G  A   G  K  R   V  V  F  

 L   E   P   L   K  D  T   A   A   G  Q  N  G  K  V  R   L   F   P  

 S   E   A   V  I   A   E   G  I   L   K  S   T   R   G  K  S   D  S  

 D  S   V  N  S   V  F   S   D  T   P   F   V   A   S   T   P   T   F  

 L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D 

 S   T   R   T   G  H  H  H  H  H  H  • 

P o l y l i n k e r

attB1 (hybrid)

3345

3421

3485

3542

3599

3656

3713

3770

3827

3884

3941

3998

4055
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GGC ATC TAC CTT CAT GGA AAC CCA TTT GTC TGT GAC TGT TCC CTG TAC TCC TTG CTG

GTC TTT TGG TAT CGT AGG CAC TTT AGC TCA GTG ATG GAT TTT AAG AAC GAT TAC ACC

TGT CGC CTG TGG TCT GAC TCC AGG CAC TCG CGT CAG GTA CTT CTG CTC CAG GAT AGC

TTT ATG AAT TGC TCT GAC AGC ATC ATC AAT GGT TCC TTT CGT GCG CTT GGC TTT ATT

CAT GAG GCT CAG GTC GGG GAA AGA CTG ATG GTC CAC TGT GAC AGC AAG ACA GGT AAT

GCA AAT ACG GAT TTC ATC TGG GTG GGT CCA GAT AAC AGA CTG CTA GAG CCG GAT AAA

GAG ATG GAA AAC TTT TAC GTG TTT CAC AAT GGA AGT CTG GTT ATA GAA AGC CCT CGT

TTT GAG GAT GCT GGA GTG TAT TCT TGT ATC GCA ATG AAT AAG CAA CGC CTG TTA AAT

GAA ACT GTG GAC GTC ACA ATA AAT GTG AGC AAT TTC ACT GTA AGC AGA TCC CAT GCT

CAT GAG GCA TTT AAC ACA GCT TTT ACC ACT CTT GCT GCT TGC GTG GCC AGT ATC GTT

TTG GTA CTT TTG TAC CTC TAT CTG ACT CCA TGC CCC TGC AAG TGT AAA ACC AAG AGA

CAG AAA AAT ATG CTA CAC CAA AGC AAT GCC CAT TCA TCG ATT CTC AGT CCT GGC CCC

GCT AGT GAT GCC TCC GCT GAT GAA CGG AAG GCA GGT GCA GGT AAA AGA GTG GTG TTT

CCG TAG ATG GAA GTA CCT TTG GGT AAA CAG ACA CTG ACA AGG GAC ATG AGG AAC GAC

CAG AAA ACC ATA GCA TCC GTG AAA TCG AGT CAC TAC CTA AAA TTC TTG CTA ATG TGG

ACA GCG GAC ACC AGA CTG AGG TCC GTG AGC GCA GTC CAT GAA GAC GAG GTC CTA TCG

AAA TAC TTA ACG AGA CTG TCG TAG TAG TTA CCA AGG AAA GCA CGC GAA CCG AAA TAA

GTA CTC CGA GTC CAG CCC CTT TCT GAC TAC CAG GTG ACA CTG TCG TTC TGT CCA TTA

CGT TTA TGC CTA AAG TAG ACC CAC CCA GGT CTA TTG TCT GAC GAT CTC GGC CTA TTT

CTC TAC CTT TTG AAA ATG CAC AAA GTG TTA CCT TCA GAC CAA TAT CTT TCG GGA GCA

AAA CTC CTA CGA CCT CAC ATA AGA ACA TAG CGT TAC TTA TTC GTT GCG GAC AAT TTA

CTT TGA CAC CTG CAG TGT TAT TTA CAC TCG TTA AAG TGA CAT TCG TCT AGG GTA CGA

GTA CTC CGT AAA TTG TGT CGA AAA TGG TGA GAA CGA CGA ACG CAC CGG TCA TAG CAA

AAC CAT GAA AAC ATG GAG ATA GAC TGA GGT ACG GGG ACG TTC ACA TTT TGG TTC TCT

GTC TTT TTA TAC GAT GTG GTT TCG TTA CGG GTA AGT AGC TAA GAG TCA GGA CCG GGG

CGA TCA CTA CGG AGG CGA CTA CTT GCC TTC CGT CCA CGT CCA TTT TCT CAC CAC AAA

 M  S   L   R   V  H  T   L   P   T   L   L  

 G  A   V  V  R   P   G  C  R   E   L   L   C   L   L   M  I   T   V 

 T   V  G  P   G  A   S   G  V  C  P   T   A   C  I   C   A   T   D 

 I   V  S   C   T   N  K  N  L   S   K  V  P   G  N  L   F   R   L  

 I   K  R   L   D  L   S   Y   N  R   I   G  L   L   D  S   E   W  I  

 P   V  S   F   A   K  L   N  T   L   I   L   R   H  N  N  I   T   S  

 I   S   T   G  S   F   S   T   T   P   N  L   K  C  L   D  L   S   S  

 N  K  L   K  T   V  K  N  A   V  F   Q  E   L   K  V  L   E   V 

 L   L   L   Y   N  N  H  I   S   Y   L   D  P   S   A   F   G  G  L  

 S   Q  L   Q  K  L   Y   L   S   G  N  F   L   T   Q  F   P   M  D 

 L   Y   V  G  R   F   K  L   A   E   L   M  F   L   D  V  S   Y   N 

 R   I   P   S   M  P   M  H  H  I   N  L   V  P   G  K  Q  L   R  

 G  I   Y   L   H  G  N  P   F   V  C  D  C  S   L   Y   S   L   L  

 V  F   W  Y   R   R   H  F   S   S   V  M  D  F   K  N  D  Y   T  

 C  R   L   W  S   D  S   R   H  S   R   Q  V  L   L   L   Q  D  S  

 F   M  N  C  S   D  S   I   I   N  G  S   F   R   A   L   G  F   I  

 H  E   A   Q  V  G  E   R   L   M  V  H  C  D  S   K  T   G  N 

 A   N  T   D  F   I   W  V  G  P   D  N  R   L   L   E   P   D  K 

 E   M  E   N  F   Y   V  F   H  N  G  S   L   V  I   E   S   P   R  

 F   E   D  A   G  V  Y   S   C   I   A   M  N  K  Q  R   L   L   N 

 E   T   V  D  V  T   I   N  V  S   N  F   T   V  S   R   S   H  A  

 H  E   A   F   N  T   A   F   T   T   L   A   A   C  V  A   S   I   V 

 L   V  L   L   Y   L   Y   L   T   P   C   P   C   K  C  K  T   K  R  

 Q  K  N  M  L   H  Q  S   N  A   H  S   S   I   L   S   P   G  P  

 A   S   D  A   S   A   D  E   R   K  A   G  A   G  K  R   V  V  F  

 L   E   P   L   K  D  T   A   A   G  Q  N  G  K  V  R   L   F   P  

 S   E   A   V  I   A   E   G  I   L   K  S   T   R   G  K  S   D  S  

 D  S   V  N  S   V  F   S   D  T   P   F   V   A   S   T   P   T   F  

 L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D 

 S   T   R   T   G  H  H  H  H  H  H  • 

T M

4112

4169

4226

4283

4340

4397

4454

4511

4568

4625

4682

4739

4796
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336

355
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412
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450

469

488

507

526

545



TTG GAA CCC CTG AAG GAT ACT GCA GCA GGG CAG AAC GGG AAA GTC AGG CTC TTT CCC

AGC GAG GCA GTG ATA GCT GAG GGC ATC CTA AAG TCC ACG AGG GGG AAA TCT GAC TCA

GAT TCA GTC AAT TCA GTG TTT TCT GAC ACA CCT TTT GTC GCG TCC ACT CCA ACT TTC

TTG TAC AAA GTG GTG GTA CCGG GGT AAG CCT ATC CCT AAC CCT CTC CTC GGT CTC GAT

TCT ACG CGT ACC GGT CAT CAT CAC CAT CAC CAT TGA TCTAGAGGATCTTTGTGAAGGAACCTTA

CTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAAATATAAAATTTTTAAGT

GTATAATGTGTTAAACTACTGATTCTAATTGTTTGTGTATTTTAGATTCCAACCTATGGAACTGATGAATGGGAGC

AGTGGTGGAATGCCTTTAATGAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGATGAGGCTACTGC

TGACTCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCTTCAGAATTGCTA

AGTTTTTTGAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATTTACACCACAAAGGAAAAAGCTG

CACTGCTATACAAGAAAATTATGGAAAAATATTCTGTAACCTTTATAAGTAGGCATAACAGTTATAATCATAACAT

ACTGTTTTTTCTTACTCCACACAGGCATAGAGTGTCTGCTATTAATAACTATGCTCAAAAATTGTGTACCTTTAGC

TTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGATCATAATCAGCCATACC

AAC CTT GGG GAC TTC CTA TGA CGT CGT CCC GTC TTG CCC TTT CAG TCC GAG AAA GGG

TCG CTC CGT CAC TAT CGA CTC CCG TAG GAT TTC AGG TGC TCC CCC TTT AGA CTG AGT

CTA AGT CAG TTA AGT CAC AAA AGA CTG TGT GGA AAA CAG CGC AGG TGA GGT TGA AAG

AAC ATG TTT CAC CAC CAT GGCC CCA TTC GGA TAG GGA TTG GGA GAG GAG CCA GAG CTA

AGA TGC GCA TGG CCA GTA GTA GTG GTA GTG GTA ACT AGATCTCCTAGAAACACTTCCTTGGAAT

GAAGACACCACACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCATTTATATTTTAAAAATTCA

CATATTACACAATTTGATGACTAAGATTAACAAACACATAAAATCTAAGGTTGGATACCTTGACTACTTACCCTCG

TCACCACCTTACGGAAATTACTCCTTTTGGACAAAACGAGTCTTCTTTACGGTAGATCACTACTACTCCGATGACG

ACTGAGAGTTGTAAGATGAGGAGGTTTTTTCTTCTCTTTCCATCTTCTGGGGTTCCTGAAAGGAAGTCTTAACGAT

TCAAAAAACTCAGTACGACACAAATCATTATCTTGAGAACGAACGAAACGATAAATGTGGTGTTTCCTTTTTCGAC

GTGACGATATGTTCTTTTAATACCTTTTTATAAGACATTGGAAATATTCATCCGTATTGTCAATATTAGTATTGTA

TGACAAAAAAGAATGAGGTGTGTCCGTATCTCACAGACGATAATTATTGATACGAGTTTTTAACACATGGAAATCG

AAAAATTAAACATTTCCCCAATTATTCCTTATAAACTACATATCACGGAACTGATCTCTAGTATTAGTCGGTATGG

 M  S   L   R   V  H  T   L   P   T   L   L  

 G  A   V  V  R   P   G  C  R   E   L   L   C   L   L   M  I   T   V 

 T   V  G  P   G  A   S   G  V  C  P   T   A   C  I   C   A   T   D 

 I   V  S   C   T   N  K  N  L   S   K  V  P   G  N  L   F   R   L  

 I   K  R   L   D  L   S   Y   N  R   I   G  L   L   D  S   E   W  I  

 P   V  S   F   A   K  L   N  T   L   I   L   R   H  N  N  I   T   S  

 I   S   T   G  S   F   S   T   T   P   N  L   K  C  L   D  L   S   S  

 N  K  L   K  T   V  K  N  A   V  F   Q  E   L   K  V  L   E   V 

 L   L   L   Y   N  N  H  I   S   Y   L   D  P   S   A   F   G  G  L  

 S   Q  L   Q  K  L   Y   L   S   G  N  F   L   T   Q  F   P   M  D 

 L   Y   V  G  R   F   K  L   A   E   L   M  F   L   D  V  S   Y   N 

 R   I   P   S   M  P   M  H  H  I   N  L   V  P   G  K  Q  L   R  

 G  I   Y   L   H  G  N  P   F   V  C  D  C  S   L   Y   S   L   L  

 V  F   W  Y   R   R   H  F   S   S   V  M  D  F   K  N  D  Y   T  

 C  R   L   W  S   D  S   R   H  S   R   Q  V  L   L   L   Q  D  S  

 F   M  N  C  S   D  S   I   I   N  G  S   F   R   A   L   G  F   I  

 H  E   A   Q  V  G  E   R   L   M  V  H  C  D  S   K  T   G  N 

 A   N  T   D  F   I   W  V  G  P   D  N  R   L   L   E   P   D  K 

 E   M  E   N  F   Y   V  F   H  N  G  S   L   V  I   E   S   P   R  

 F   E   D  A   G  V  Y   S   C   I   A   M  N  K  Q  R   L   L   N 

 E   T   V  D  V  T   I   N  V  S   N  F   T   V  S   R   S   H  A  

 H  E   A   F   N  T   A   F   T   T   L   A   A   C  V  A   S   I   V 

 L   V  L   L   Y   L   Y   L   T   P   C   P   C   K  C  K  T   K  R  

 Q  K  N  M  L   H  Q  S   N  A   H  S   S   I   L   S   P   G  P  

 A   S   D  A   S   A   D  E   R   K  A   G  A   G  K  R   V  V  F  

 L   E   P   L   K  D  T   A   A   G  Q  N  G  K  V  R   L   F   P  

 S   E   A   V  I   A   E   G  I   L   K  S   T   R   G  K  S   D  S  

 D  S   V  N  S   V  F   S   D  T   P   F   V   A   S   T   P   T   F  

 L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D 

 S   T   R   T   G  H  H  H  H  H  H  • 

(was G)

attB2 (hybrid)

V5 epitope

6xH is SV40 Poly A

4853

4910

4967

5024

5081

5145

5221

5297

5373

5449

5525

5601

5677
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ACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAA

TTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAA

AGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCGGATCC

ACTAGAAGGCCTTAGTATGTATGTAAGTTAATAAAACCCTTTTTTGGAGAATGTAGATTTAAAAAAACATATTTTT

TTTTTATTTTTTACTGCACTGGACATCATTGAACTTATCTGATCAGTTTTAAATTTACTTCGATCCAAGGGTATTT

GAAGTACCAGGTTCTTTCGATTACCTCTCACTCAAAATGACATTCCACTCAAAGTCAGCGCTGTTTGCCTCCTTCT

CTGTCCACAGAAATATCGCCGTCTCTTTCGCCGCTGCGTCCGCTATCTCTTTCGCCACCGTTTGTAGCGTTACCTA

GCGTCAATGTCCGCCTTCAGTTGCACTTTGTCAGCGGTTTCGTGACGAAGCTCCAAGCGGTTTACGCCATCAATTA

AACACAAAGTGCTGTGCCAAAACTCCTCTCGCTTCTTATTTTTGTTTGTTTTTTGAGTGATTGGGGTGGTGATTGG

TTTTGGGTGGGTAAGCAGGGGAAAGTGTGAAAAATCCCGGCAATGGGCCAAGAGGATCAGGAGCTATTAATTCGCG

GAGGCAGCAAACACCCATCTGCCGAGCATCTGAACAATGTGAGTAGTACATGTGCATACATCTTAAGTTCACTTGA

TCTATAGGAACTGCGATTGCAACATCAAATTGTCTGCGGCGTGAGAACTGCGACCCACAAAAATCCCAAACCGCAA

TCGCACAAACAAATAGTGACACGAAACAGATTATTCTGGTAGCTGTGCTCGCTATATAAGACAATTTTTAAGATCA

TATCATGATCAAGACATCTAAAGGCATTCATTTTCGACTACATTCTTTTTTACAAAAAATATAACAACCAGATATT

TTAAGCTGATCCTAGATGCACAAAAAATAAATAAAAGTATAAACCTACTTCGTAGGATACTTCGTTTTGTTCGGGG

TTAGATGAGCATAACGCTTGTAGTTGATATTTGAGATCCCCTATCATTGCAGGGTGACAGCGGAGCGGCTTCGCAG

AGCTGCATTAACCAGGGCTTCGGGCAGGCCAAAAACTACGGCACGCTCCTGCCACCCAGTCCGCCGGAGGACTCCG

TGTAAACATCTCCAAAATGAACGAAATTTTTTGGAGGGTGTGGAGGGGGACTTGGACTTTGTATTTTACTTACGTT

AACAACAACAATTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATT

TCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATAGTACAGACCTAGCCTAGG

TGATCTTCCGGAATCATACATACATTCAATTATTTTGGGAAAAAACCTCTTACATCTAAATTTTTTTGTATAAAAA

AAAAATAAAAAATGACGTGACCTGTAGTAACTTGAATAGACTAGTCAAAATTTAAATGAAGCTAGGTTCCCATAAA

CTTCATGGTCCAAGAAAGCTAATGGAGAGTGAGTTTTACTGTAAGGTGAGTTTCAGTCGCGACAAACGGAGGAAGA

GACAGGTGTCTTTATAGCGGCAGAGAAAGCGGCGACGCAGGCGATAGAGAAAGCGGTGGCAAACATCGCAATGGAT

CGCAGTTACAGGCGGAAGTCAACGTGAAACAGTCGCCAAAGCACTGCTTCGAGGTTCGCCAAATGCGGTAGTTAAT

TTGTGTTTCACGACACGGTTTTGAGGAGAGCGAAGAATAAAAACAAACAAAAAACTCACTAACCCCACCACTAACC

AAAACCCACCCATTCGTCCCCTTTCACACTTTTTAGGGCCGTTACCCGGTTCTCCTAGTCCTCGATAATTAAGCGC

CTCCGTCGTTTGTGGGTAGACGGCTCGTAGACTTGTTACACTCATCATGTACACGTATGTAGAATTCAAGTGAACT

AGATATCCTTGACGCTAACGTTGTAGTTTAACAGACGCCGCACTCTTGACGCTGGGTGTTTTTAGGGTTTGGCGTT

AGCGTGTTTGTTTATCACTGTGCTTTGTCTAATAAGACCATCGACACGAGCGATATATTCTGTTAAAAATTCTAGT

ATAGTACTAGTTCTGTAGATTTCCGTAAGTAAAAGCTGATGTAAGAAAAAATGTTTTTTATATTGTTGGTCTATAA

AATTCGACTAGGATCTACGTGTTTTTTATTTATTTTCATATTTGGATGAAGCATCCTATGAAGCAAAACAAGCCCC

AATCTACTCGTATTGCGAACATCAACTATAAACTCTAGGGGATAGTAACGTCCCACTGTCGCCTCGCCGAAGCGTC

TCGACGTAATTGGTCCCGAAGCCCGTCCGGTTTTTGATGCCGTGCGAGGACGGTGGGTCAGGCGGCCTCCTGAGGC

white gene

5753

5829

5905

5981

6057

6133

6209

6285

6361

6437

6513

6589

6665
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GTTCAGGGAGCGGCCAACTAGCCGAGAACCTCACCTATGCCTGGCACAATATGGACATCTTTGGGGCGGTCAATCA

GCCGGGCTCCGGATGGCGGCAGCTGGTCAACCGGACACGCGGACTATTCTGCAACGAGCGACACATACCGGCGCCC

AGGAAACATTTGCTCAAGAACGGTGAGTTTCTATTCGCAGTCGGCTGATCTGTGTGAAATCTTAATAAAGGGTCCA

ATTACCAATTTGAAACTCAGTTTGCGGCGTGGCCTATCCGGGCGAACTTTTGGCCGTGATGGGCAGTTCCGGTGCC

GGAAAGACGACCCTGCTGAATGCCCTTGCCTTTCGATCGCCGCAGGGCATCCAAGTATCGCCATCCGGGATGCGAC

TGCTCAATGGCCAACCTGTGGACGCCAAGGAGATGCAGGCCAGGTGCGCCTATGTCCAGCAGGATGACCTCTTTAT

CGGCTCCCTAACGGCCAGGGAACACCTGATTTTCCAGGCCATGGTGCGGATGCCACGACATCTGACCTATCGGCAG

CGAGTGGCCCGCGTGGATCAGGTGATCCAGGAGCTTTCGCTCAGCAAATGTCAGCACACGATCATCGGTGTGCCCG

GCAGGGTGAAAGGTCTGTCCGGCGGAGAAAGGAAGCGTCTGGCATTCGCCTCCGAGGCACTAACCGATCCGCCGCT

TCTGATCTGCGATGAGCCCACCTCCGGACTGGACTCATTTACCGCCCACAGCGTCGTCCAGGTGCTGAAGAAGCTG

TCGCAGAAGGGCAAGACCGTCATCCTGACCATTCATCAGCCGTCTTCCGAGCTGTTTGAGCTCTTTGACAAGATCC

TTCTGATGGCCGAGGGCAGGGTAGCTTTCTTGGGCACTCCCAGCGAAGCCGTCGACTTCTTTTCCTAGTGAGTTCG

ATGTGTTTATTAAGGGTATCTAGCATTACATTACATCTCAACTCCTATCCAGCGTGGGTGCCCAGTGTCCTACCAA

CTACAATCCGGCGGACTTTTACGTACAGGTGTTGGCCGTTGTGCCCGGACGGGAGATCGAGTCCCGTGATCGGATC

GCCAAGATATGCGACAATTTTGCTATTAGCAAAGTAGCCCGGGATATGGAGCAGTTGTTGGCCACCAAAAATTTGG

AGAAGCCACTGGAGCAGCCGGAGAATGGGTACACCTACAAGGCCACCTGGTTCATGCAGTTCCGGGCGGTCCTGTG

GCGATCCTGGCTGTCGGTGCTCAAGGAACCACTCCTCGTAAAAGTGCGACTTATTCAGACAACGGTGAGTGGTTCC

CAAGTCCCTCGCCGGTTGATCGGCTCTTGGAGTGGATACGGACCGTGTTATACCTGTAGAAACCCCGCCAGTTAGT

CGGCCCGAGGCCTACCGCCGTCGACCAGTTGGCCTGTGCGCCTGATAAGACGTTGCTCGCTGTGTATGGCCGCGGG

TCCTTTGTAAACGAGTTCTTGCCACTCAAAGATAAGCGTCAGCCGACTAGACACACTTTAGAATTATTTCCCAGGT

TAATGGTTAAACTTTGAGTCAAACGCCGCACCGGATAGGCCCGCTTGAAAACCGGCACTACCCGTCAAGGCCACGG

CCTTTCTGCTGGGACGACTTACGGGAACGGAAAGCTAGCGGCGTCCCGTAGGTTCATAGCGGTAGGCCCTACGCTG

ACGAGTTACCGGTTGGACACCTGCGGTTCCTCTACGTCCGGTCCACGCGGATACAGGTCGTCCTACTGGAGAAATA

GCCGAGGGATTGCCGGTCCCTTGTGGACTAAAAGGTCCGGTACCACGCCTACGGTGCTGTAGACTGGATAGCCGTC

GCTCACCGGGCGCACCTAGTCCACTAGGTCCTCGAAAGCGAGTCGTTTACAGTCGTGTGCTAGTAGCCACACGGGC

CGTCCCACTTTCCAGACAGGCCGCCTCTTTCCTTCGCAGACCGTAAGCGGAGGCTCCGTGATTGGCTAGGCGGCGA

AGACTAGACGCTACTCGGGTGGAGGCCTGACCTGAGTAAATGGCGGGTGTCGCAGCAGGTCCACGACTTCTTCGAC

AGCGTCTTCCCGTTCTGGCAGTAGGACTGGTAAGTAGTCGGCAGAAGGCTCGACAAACTCGAGAAACTGTTCTAGG

AAGACTACCGGCTCCCGTCCCATCGAAAGAACCCGTGAGGGTCGCTTCGGCAGCTGAAGAAAAGGATCACTCAAGC

TACACAAATAATTCCCATAGATCGTAATGTAATGTAGAGTTGAGGATAGGTCGCACCCACGGGTCACAGGATGGTT

GATGTTAGGCCGCCTGAAAATGCATGTCCACAACCGGCAACACGGGCCTGCCCTCTAGCTCAGGGCACTAGCCTAG

CGGTTCTATACGCTGTTAAAACGATAATCGTTTCATCGGGCCCTATACCTCGTCAACAACCGGTGGTTTTTAAACC

TCTTCGGTGACCTCGTCGGCCTCTTACCCATGTGGATGTTCCGGTGGACCAAGTACGTCAAGGCCCGCCAGGACAC

CGCTAGGACCGACAGCCACGAGTTCCTTGGTGAGGAGCATTTTCACGCTGAATAAGTCTGTTGCCACTCACCAAGG
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AGTGGAAACAAATGATATAACGCTTACAATTCTTGGAAACAAATTCGCTAGATTTTAGTTAGAATTGCCTGATTCC

ACACCCTTCTTAGTTTTTTTCAATGAGATGTATAGTTTATAGTTTTGCAGAAAATAAATAAATTTCATTTAACTCG

CGAACATGTTGAAGATATGAATATTAATGAGATGCGAGTAACATTTTAATTTGCAGATGGTTGCCATCTTGATTGG

CCTCATCTTTTTGGGCCAACAACTCACGCAAGTGGGCGTGATGAATATCAACGGAGCCATCTTCCTCTTCCTGACC

AACATGACCTTTCAAAACGTCTTTGCCACGATAAATGTAAGTCTTGTTTAGAATACATTTGCATATTAATAATTTA

CTAACTTTCTAATGAATCGATTCGATTTAGGTGTTCACCTCAGAGCTGCCAGTTTTTATGAGGGAGGCCCGAAGTC

GACTTTATCGCTGTGACACATACTTTCTGGGCAAAACGATTGCCGAATTACCGCTTTTTCTCACAGTGCCACTGGT

CTTCACGGCGATTGCCTATCCGATGATCGGACTGCGGGCCGGAGTGCTGCACTTCTTCAACTGCCTGGCGCTGGTC

ACTCTGGTGGCCAATGTGTCAACGTCCTTCGGATATCTAATATCCTGCGCCAGCTCCTCGACCTCGATGGCGCTGT

CTGTGGGTCCGCCGGTTATCATACCATTCCTGCTCTTTGGCGGCTTCTTCTTGAACTCGGGCTCGGTGCCAGTATA

CCTCAAATGGTTGTCGTACCTCTCATGGTTCCGTTACGCCAACGAGGGTCTGCTGATTAACCAATGGGCGGACGTG

GAGCCGGGCGAAATTAGCTGCACATCGTCGAACACCACGTGCCCCAGTTCGGGCAAGGTCATCCTGGAGACGCTTA

ACTTCTCCGCCGCCGATCTGCCGCTGGACTACGTGGGTCTGGCCATTCTCATCGTGAGCTTCCGGGTGCTCGCATA

TCTGGCTCTAAGACTTCGGGCCCGACGCAAGGAGTAGCCGACATATATCCGAAATAACTGCTTGTTTTTTTTTTTA

CCATTATTACCATCGTGTTTACTGTTTATTGCCCCCTCAAAAAGCTAATGTAATTATATTTGTGCCAATAAAAACA

AGATATGACCTATAGAATACAAGTATTTCCCCTTCGAACATCCCCACAAGTAGACTTTGGATTTGTCTTCTAACCA

AAAGACTTACACACCTGCATACCTTACATCAAAAACTCGTTTATCGCTACATAAAACACCGGGATATATTTTTTAT

TCACCTTTGTTTACTATATTGCGAATGTTAAGAACCTTTGTTTAAGCGATCTAAAATCAATCTTAACGGACTAAGG

TGTGGGAAGAATCAAAAAAAGTTACTCTACATATCAAATATCAAAACGTCTTTTATTTATTTAAAGTAAATTGAGC

GCTTGTACAACTTCTATACTTATAATTACTCTACGCTCATTGTAAAATTAAACGTCTACCAACGGTAGAACTAACC

GGAGTAGAAAAACCCGGTTGTTGAGTGCGTTCACCCGCACTACTTATAGTTGCCTCGGTAGAAGGAGAAGGACTGG

TTGTACTGGAAAGTTTTGCAGAAACGGTGCTATTTACATTCAGAACAAATCTTATGTAAACGTATAATTATTAAAT

GATTGAAAGATTACTTAGCTAAGCTAAATCCACAAGTGGAGTCTCGACGGTCAAAAATACTCCCTCCGGGCTTCAG

CTGAAATAGCGACACTGTGTATGAAAGACCCGTTTTGCTAACGGCTTAATGGCGAAAAAGAGTGTCACGGTGACCA

GAAGTGCCGCTAACGGATAGGCTACTAGCCTGACGCCCGGCCTCACGACGTGAAGAAGTTGACGGACCGCGACCAG

TGAGACCACCGGTTACACAGTTGCAGGAAGCCTATAGATTATAGGACGCGGTCGAGGAGCTGGAGCTACCGCGACA

GACACCCAGGCGGCCAATAGTATGGTAAGGACGAGAAACCGCCGAAGAAGAACTTGAGCCCGAGCCACGGTCATAT

GGAGTTTACCAACAGCATGGAGAGTACCAAGGCAATGCGGTTGCTCCCAGACGACTAATTGGTTACCCGCCTGCAC

CTCGGCCCGCTTTAATCGACGTGTAGCAGCTTGTGGTGCACGGGGTCAAGCCCGTTCCAGTAGGACCTCTGCGAAT

TGAAGAGGCGGCGGCTAGACGGCGACCTGATGCACCCAGACCGGTAAGAGTAGCACTCGAAGGCCCACGAGCGTAT

AGACCGAGATTCTGAAGCCCGGGCTGCGTTCCTCATCGGCTGTATATAGGCTTTATTGACGAACAAAAAAAAAAAT

GGTAATAATGGTAGCACAAATGACAAATAACGGGGGAGTTTTTCGATTACATTAATATAAACACGGTTATTTTTGT

TCTATACTGGATATCTTATGTTCATAAAGGGGAAGCTTGTAGGGGTGTTCATCTGAAACCTAAACAGAAGATTGGT

TTTCTGAATGTGTGGACGTATGGAATGTAGTTTTTGAGCAAATAGCGATGTATTTTGTGGCCCTATATAAAAAATA
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ATACATACTTTTCAAATCGCGCGCCCTCTTCATAATTCACCTCCACCACACCACGTTTCGTAGTTGCTCTTTCGCT

GTCTCCCACCCGCTCTCCGCAACACATTCACCTTTTGTTCGACGACCTTGGAGCGACTGTCGTTAGTTCCGCGCGA

TTCGGTTCGCTCAAATGGTTCCGAGTGGTTCATTTCGTCTCAATAGAAATTAGTAATAAATATTTGTATGTACAAT

TTATTTGCTCCAATATATTTGTATATATTTCCCTCACAGCTATATTTATTCTAATTTAATATTATGACTTTTTAAG

GTAATTTTTTGTGACCTGTTCGGAGTGATTAGCGTTACAATTTGAACTGAAAGTGACATCCAGTGTTTGTTCCTTG

TGTAGATGCATCTCAAAAAAATGGTGGGCATAATAGTGTTGTTTATATATATCAAAAATAACAACTATAATAATAA

GAATACATTTAATTTAGAAAATGCTTGGATTTCACTGGAACTAGAATTAATTCGGCTGCTGCTCTAAACGACGCAT

TTCGTACTCCAAAGTACGAATTTTTTCCCTCAAGCTCTTATTTTCATTAAACAATGAACAGGACCTAACGCACAGT

CACGTTATTGTTTACATAAATGATTTTTTTTACTATTCAAACTTACTCTGTTTGTGTACTCCCACTGGTATAGCCT

TCTTTTATCTTTTCTGGTTCAGGCTCTATCACTTTACTAGGTACGGCATCTGCGTTGAGTCGCCTCCTTTTAAATG

TCTGACCTTTTGCAGGTGCAGCCTTCCACTGCGAATCATTAAAGTGGGTATCACAAATTTGGGAGTTTTCACCAAG

GCTGCACCCAAGGCTCTGCTCCCACAATTTTCTCTTAATAGCACACTTCGGCACGTGAATTAATTTTACTCCAGTC

ACAGCTTTGCAGCAAAATTTGCAATATTTCATTTTTTTTTATTCCACGTAAGGGTTAATGTTTTCAAAAAAAAATT

CGTCCGCACACAACCTTTCCTCTCAACAAGCAAACGTGCACTGAATTTAAGTGTATACTTCGGTAAGCTTCGGCTA

TCGACGGGACCACCTTATGTTATTTCATCATG

TATGTATGAAAAGTTTAGCGCGCGGGAGAAGTATTAAGTGGAGGTGGTGTGGTGCAAAGCATCAACGAGAAAGCGA

CAGAGGGTGGGCGAGAGGCGTTGTGTAAGTGGAAAACAAGCTGCTGGAACCTCGCTGACAGCAATCAAGGCGCGCT

AAGCCAAGCGAGTTTACCAAGGCTCACCAAGTAAAGCAGAGTTATCTTTAATCATTATTTATAAACATACATGTTA

AATAAACGAGGTTATATAAACATATATAAAGGGAGTGTCGATATAAATAAGATTAAATTATAATACTGAAAAATTC

CATTAAAAAACACTGGACAAGCCTCACTAATCGCAATGTTAAACTTGACTTTCACTGTAGGTCACAAACAAGGAAC

ACATCTACGTAGAGTTTTTTTACCACCCGTATTATCACAACAAATATATATAGTTTTTATTGTTGATATTATTATT

CTTATGTAAATTAAATCTTTTACGAACCTAAAGTGACCTTGATCTTAATTAAGCCGACGACGAGATTTGCTGCGTA

AAGCATGAGGTTTCATGCTTAAAAAAGGGAGTTCGAGAATAAAAGTAATTTGTTACTTGTCCTGGATTGCGTGTCA

GTGCAATAACAAATGTATTTACTAAAAAAAATGATAAGTTTGAATGAGACAAACACATGAGGGTGACCATATCGGA

AGAAAATAGAAAAGACCAAGTCCGAGATAGTGAAATGATCCATGCCGTAGACGCAACTCAGCGGAGGAAAATTTAC

AGACTGGAAAACGTCCACGTCGGAAGGTGACGCTTAGTAATTTCACCCATAGTGTTTAAACCCTCAAAAGTGGTTC

CGACGTGGGTTCCGAGACGAGGGTGTTAAAAGAGAATTATCGTGTGAAGCCGTGCACTTAATTAAAATGAGGTCAG

TGTCGAAACGTCGTTTTAAACGTTATAAAGTAAAAAAAAATAAGGTGCATTCCCAATTACAAAAGTTTTTTTTTAA

GCAGGCGTGTGTTGGAAAGGAGAGTTGTTCGTTTGCACGTGACTTAAATTCACATATGAAGCCATTCGAAGCCGAT

AGCTGCCCTGGTGGAATACAATAAAGTAGTAC
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GGCCAGACCCACGTAGTCCAGCGGCAGATCGGCGGCGGAGAAGTTAAGCGTCTCCAGGATGACCTTGCCCGAACTGG

GGCACGTGGTGTTCGACGATGTGCAGCTAATTTCGCCCGGCTCCACGTCCGCCCATTGGTTAATCAGCAGACCCTCG

TTGGCGTAACGGAACCATGAGAGGTACGACAACCATTTGAGGTATACTGGCACCGAGCCCGAGTTCAAGAAGAAGGC

GTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAG

GACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGA

TACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTA

GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC

GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGG

TATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTG

CGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCG

GTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACG

GGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTA

GATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAAT

GCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAG

ATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCC

AGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCC

AGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCT

ACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC

ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG

TGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACT

GGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAACACGGGA

TAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGA

TCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACC

AGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAAT

CCGGTCTGGGTGCATCAGGTCGCCGTCTAGCCGCCGCCTCTTCAATTCGCAGAGGTCCTACTGGAACGGGCTTGACC

CCGTGCACCACAAGCTGCTACACGTCGATTAAAGCGGGCCGAGGTGCAGGCGGGTAACCAATTAGTCGTCTGGGAGC

AACCGCATTGCCTTGGTACTCTCCATGCTGTTGGTAAACTCCATATGACCGTGGCTCGGGCTCAAGTTCTTCTTCCG

CAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTC

CTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCT

ATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAGCCACAT

CCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAG

CAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCC

ATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAAACCATAGAC

GCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGC

CACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGC

CCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGAT

CTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTA

CGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATC

TATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGG

TCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGG

TCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGA

TGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATG

TACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTC

ACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGA

CCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTGTGCCCT

ATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCT

AGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGG

TCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTA
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ACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAAT

GTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATT

ATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGA

AAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTC

AGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTG

CACCATATGCGGTGTGAAATACCGCACCGAATCGCGCGGAACTAACGACAGTCGCTCCAAGGTCGTCGAACAAAAGG

TGAATGTGTTGCGGAGAGCGGGTGGGAGACAGCGAAAGAGCAACTACGAAACGTGGTGTGGTGGAGGTGAATTATGA

AGAGGGCGCGCGATTTGAAAAGTATGTATATAAAAAATATATCCCGGTGTTTTATGTAGCGATAAACGAGTTTTTGA

TGTAAGGTATGCAGGTGTGTAAGTCTTTTGGTTAGAAGACAAATCCAAAGTCTACTTGTGGGGATGTTCGAAGGGGA

AATACTTGTATTCTATAGGTCATATCTTGTTTTTATTGGCACAAATATAATTACATTAGCTTTTTGAGGGGGCAATA

AACAGTAAACACGATGGTAATAATGGTAAAAAAAAAAACAAGCAGTTATTTCGGATATATGTCGGCTACTCCTTGCG

TCGGGCCCGAAGTCTTAGAGCCAGATATGCGAGCACCCGGAAGCTCACGATGAGAATGGCCAGACCATGATGAAATA

ACATAAGGTGGTCCCGTCGGCAAGAGACATCCACTTAACGTATGCTTGCAATAAGTGCGAGTGAAAGGAATAGTATT

CTGAGTGTCGTATTGAGTCTGAGTGAGACAGCGATATGATTGTTGATTAACCCTTAGCATGTCCGTGGGGTTTGAAT

TAACTCATAATATTAATTAGACGAAATTATTTTTAAAGTTTTATTTTTAATAATTTGCGAGTACGCAAAGCTTCTGC

ATGAGCTCGGATCCAAGCTTGCATGCCTGCAGGTCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAG

TACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGACTCTAGCGAGCGCCGGAGT

ATAAATAGAGGCGCTTCGTCTACGGAGCGACAATTCAATTCAAACAAGCAAAGTGAACACGTCGCTAAGCGAAAGCT

AAGCAAATAAACAAGCGCAGCTGAACAAGCTAAACAATCTGCAGTAAAGTGCAAGTTAAAGTGAATCAATTAAAAGT

AACCAGCAACCAAGTAAATCAACTGCAACTACTGAAATCTGCCAAGAAGTAATTATTGAATACAAGAAGAGAACTCT

GTACTACTTTAT

TGTATTCCACCAGGGCAGCCGTTCTCTGTAGGTGAATTGCATACGAACGTTATTCACGCTCACTTTCCTTATCATAA

GACTCACAGCATAACTCAGACTCACTCTGTCGCTATACTAACAACTAATTGGGAATCGTACAGGCACCCCAAACTTA

ATTGAGTATTATAATTAATCTGCTTTAATAAAAATTTCAAAATAAAAATTATTAAACGCTCATGCGTTTCGAAGACG

TACTCGAGCCTAGGTTCGAACGTACGGACGTCCAGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTC

ATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCTGAGATCGCTCGCGGCCTCA

TATTTATCTCCGCGAAGCAGATGCCTCGCTGTTAAGTTAAGTTTGTTCGTTTCACTTGTGCAGCGATTCGCTTTCGA

TTCGTTTATTTGTTCGCGTCGACTTGTTCGATTTGTTAGACGTCATTTCACGTTCAATTTCACTTAGTTAATTTTCA

TTGGTCGTTGGTTCATTTAGTTGACGTTGATGACTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGA

TGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTA

CATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAA

TAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGCAGAGCGCGCAAAGCCACTACTGCCACT

TTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGCAG

TCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCAC

GTGGTATACGCCACACTTTATGGCGTGGCTTAGCGCGCCTTGATTGCTGTCAGCGAGGTTCCAGCAGCTTGTTTTCC

ACTTACACAACGCCTCTCGCCCACCCTCTGTCGCTTTCTCGTTGATGCTTTGCACCACACCACCTCCACTTAATACT

TCTCCCGCGCGCTAAACTTTTCATACATATATTTTTTATATAGGGCCACAAAATACATCGCTATTTGCTCAAAAACT

ACATTCCATACGTCCACACATTCAGAAAACCAATCTTCTGTTTAGGTTTCAGATGAACACCCCTACAAGCTTCCCCT

TTATGAACATAAGATATCCAGTATAGAACAAAAATAACCGTGTTTATATTAATGTAATCGAAAAACTCCCCCGTTAT

TTGTCATTTGTGCTACCATTATTACCATTTTTTTTTTTGTTCGTCAATAAAGCCTATATACAGCCGATGAGGAACGC

AGCCCGGGCTTCAGAATCTCGGTCTATACGCTCGTGGGCCTTCGAGTGCTACTCTTACCGGTCTG
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GAATAGGGAATTGGGGAATTCGTTAACAGATCTGACAAGTTTGTACAAAAAAGTTGGAAA ATG ACG TGG TTG

GTG CTG CTG GGG ACA CTG CTC TGC ATG CTG CGC GTT GGG TTA GGC ACC CCG GAC TCC

GAG GGT TTC CCG CCC CGT GCG CTC CAC AAC TGC CCC TAC AAA TGT ATC TGC GCT GCC

GAC CTG CTA AGC TGC ACT GGC CTA GGG CTG CAG GAC GTG CCA GCC GAG TTA CCT GCC

GCT ACT GCG GAC CTC GAC CTG AGC CAC AAC GCG CTC CAG CGC CTG CGC CCC GGC TGG

TTG GCG CCC CTC TTC CAG CTG CGC GCC CTG CAC CTA GAC CAC AAC GAA CTA GAT GCG

CTG GGT CGC GGC GTC TTC GTC AAC GCC AGC GGC CTG AGG CTG CTC GAT CTA TCA TCT

AAC ACG TTG CGG GCG CTT GGC CGC CAC GAC CTC GAC GGG CTG GGG GCG CTG GAG AAG

CTG CTT CTG TTC AAT AAC CGC TTG GTG CAC TTG GAC GAG CAT GCC TTC CAC GGC CTG

CGC GCG CTC AGC CAT CTC TAC CTG GGC TGC AAC GAA CTC GCC TCG TTC TCC TTC GAC

CAC CTG CAC GGT CTG AGC GCC ACC CAC CTG CTT ACT CTG GAC CTC TCC TCC AAC CGG

CTG GGA CAC ATC TCC GTA CCT GAG CTG GCC GCG CTG CCG GCC TTC CTC AAG AAC GGC

CTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACATGTTTTTTCAACCTTT TAC TGC ACC AAC

CAC GAC GAC CCC TGT GAC GAG ACG TAC GAC GCG CAA CCC AAT CCG TGG GGC CTG AGG

CTC CCA AAG GGC GGG GCA CGC GAG GTG TTG ACG GGG ATG TTT ACA TAG ACG CGA CGG

CTG GAC GAT TCG ACG TGA CCG GAT CCC GAC GTC CTG CAC GGT CGG CTC AAT GGA CGG

CGA TGA CGC CTG GAG CTG GAC TCG GTG TTG CGC GAG GTC GCG GAC GCG GGG CCG ACC

AAC CGC GGG GAG AAG GTC GAC GCG CGG GAC GTG GAT CTG GTG TTG CTT GAT CTA CGC

GAC CCA GCG CCG CAG AAG CAG TTG CGG TCG CCG GAC TCC GAC GAG CTA GAT AGT AGA

TTG TGC AAC GCC CGC GAA CCG GCG GTG CTG GAG CTG CCC GAC CCC CGC GAC CTC TTC

GAC GAA GAC AAG TTA TTG GCG AAC CAC GTG AAC CTG CTC GTA CGG AAG GTG CCG GAC

GCG CGC GAG TCG GTA GAG ATG GAC CCG ACG TTG CTT GAG CGG AGC AAG AGG AAG CTG

GTG GAC GTG CCA GAC TCG CGG TGG GTG GAC GAA TGA GAC CTG GAG AGG AGG TTG GCC

GAC CCT GTG TAG AGG CAT GGA CTC GAC CGG CGC GAC GGC CGG AAG GAG TTC TTG CCG

 M  T   W  L  

 V  L   L   G  T   L   L   C   M  L   R   V  G  L   G  T   P   D  S  

 E   G  F   P   P   R   A   L   H  N  C  P   Y   K  C  I   C   A   A  

 D  L   L   S   C   T   G  L   G  L   Q  D  V  P   A   E   L   P   A  

 A   T   A   D  L   D  L   S   H  N  A   L   Q  R   L   R   P   G  W 

 L   A   P   L   F   Q  L   R   A   L   H  L   D  H  N  E   L   D  A  

 L   G  R   G  V  F   V  N  A   S   G  L   R   L   L   D  L   S   S  

 N  T   L   R   A   L   G  R   H  D  L   D  G  L   G  A   L   E   K 

 L   L   L   F   N  N  R   L   V  H  L   D  E   H  A   F   H  G  L  

 R   A   L   S   H  L   Y   L   G  C  N  E   L   A   S   F   S   F   D 

 H  L   H  G  L   S   A   T   H  L   L   T   L   D  L   S   S   N  R  

 L   G  H  I   S   V  P   E   L   A   A   L   P   A   F   L   K  N  G 

 L   Y   L   H  N  N  P   L   P   C   D  C  R   L   Y   H  L   L   Q 

 R   W  H  Q  R   G  L   S   A   V  R   D  F   A   R   E   Y   V  C 

 L   A   F   K  V  P   A   S   R   V  R   F   F   Q  H  S   R   V  F  

 E   N  C  S   S   A   P   A   L   G  L   E   R   P   E   E   H  L   Y  

 A   L   V  G  R   S   L   R   L   Y   C   N  T   S   V  P   A   M  R  

 I   A   W  V  S   P   Q  Q  E   L   L   R   A   P   G  S   R   D  G 

 S   I   A   V  L   A   D  G  S   L   A   I   G  N  V  Q  E   Q  H 

 A   G  L   F   V  C  L   A   T   G  P   R   L   H  H  N  Q  T   H 

 E   Y   N  V  S   V  H  F   P   R   P   E   P   E   A   F   N  T   G 

 F   T   T   L   L   G  C  A   V  G  L   V  L   V  L   L   Y   L   F  

 A   P   P   C   R   C   C  R   R   A   C  R   C   R   R   W  P   Q  T  

 P   S   P   L   Q  E   L   S   A   Q  S   S   V  L   S   T   T   P   P  

 D  A   P   S   R   K  A   S   V  H  K  H  V  V  F   L   E   P   G 

 R   R   G  L   N  G  R   V  Q  L   A   V  A   E   E   F   D  L   Y  

 N  P   G  G  L   Q  L   K  A   G  S   E   S   A   S   S   I   G  S  

 E   G  P   M  T   T   P   T   F   L   Y   K  V  V  V  P   G  K  P  

 I   P   N  P   L   L   G  L   D  S   T   R   T   G  H  H  H  H  H 

 H  • 

P o l y l i n k e r attB1 (hybrid) (was C)

PstI

3389

3461

3518

3575

3632

3689

3746

3803

3860

3917

3974

4031

1

5

24

43

62

81

100

119

138

157

176

195

214

233

252

271

290

309

328

347

366

385

404

423

442

461

480

499

518

537



CTC TAC TTG CAC AAC AAC CCT TTG CCT TGC GAC TGC CGC CTC TAC CAC CTG CTA CAG

CGC TGG CAC CAG CGG GGC CTG AGC GCC GTG CGC GAC TTT GCG CGC GAG TAC GTA TGC

TTG GCC TTC AAG GTA CCC GCG TCC CGC GTG CGC TTC TTC CAG CAC AGC CGC GTC TTT

GAG AAC TGC TCG TCG GCC CCA GCT CTT GGC CTA GAG CGG CCG GAA GAG CAC CTG TAC

GCG CTG GTG GGT CGG TCC CTG AGG CTT TAC TGC AAC ACC AGC GTC CCG GCC ATG CGC

ATT GCC TGG GTT TCG CCG CAG CAG GAG CTT CTC AGG GCG CCA GGA TCC CGC GAT GGC

AGC ATC GCG GTG CTG GCC GAC GGC AGC TTG GCC ATA GGC AAC GTA CAG GAG CAG CAT

GCG GGA CTC TTC GTG TGC CTG GCC ACT GGG CCC CGC CTG CAC CAC AAC CAG ACG CAC

GAG TAC AAC GTG AGC GTG CAC TTT CCG CGC CCA GAG CCC GAG GCT TTC AAC ACA GGC

TTC ACC ACA CTG CTG GGC TGT GCC GTG GGC CTT GTG CTC GTG CTG CTC TAC CTG TTC

GCC CCA CCC TGC CGC TGC TGC CGC CGT GCC TGC CGC TGC CGC CGC TGG CCC CAA ACA

CCC AGC CCG CTC CAA GAG CTG AGC GCA CAG TCC TCA GTA CTC AGC ACC ACA CCG CCA

GAC GCA CCC AGC CGC AAG GCC AGC GTC CAC AAG CAC GTA GTC TTT CTG GAG CCA GGC

GAG ATG AAC GTG TTG TTG GGA AAC GGA ACG CTG ACG GCG GAG ATG GTG GAC GAT GTC

GCG ACC GTG GTC GCC CCG GAC TCG CGG CAC GCG CTG AAA CGC GCG CTC ATG CAT ACG

AAC CGG AAG TTC CAT GGG CGC AGG GCG CAC GCG AAG AAG GTC GTG TCG GCG CAG AAA

CTC TTG ACG AGC AGC CGG GGT CGA GAA CCG GAT CTC GCC GGC CTT CTC GTG GAC ATG

CGC GAC CAC CCA GCC AGG GAC TCC GAA ATG ACG TTG TGG TCG CAG GGC CGG TAC GCG

TAA CGG ACC CAA AGC GGC GTC GTC CTC GAA GAG TCC CGC GGT CCT AGG GCG CTA CCG

TCG TAG CGC CAC GAC CGG CTG CCG TCG AAC CGG TAT CCG TTG CAT GTC CTC GTC GTA

CGC CCT GAG AAG CAC ACG GAC CGG TGA CCC GGG GCG GAC GTG GTG TTG GTC TGC GTG

CTC ATG TTG CAC TCG CAC GTG AAA GGC GCG GGT CTC GGG CTC CGA AAG TTG TGT CCG

AAG TGG TGT GAC GAC CCG ACA CGG CAC CCG GAA CAC GAG CAC GAC GAG ATG GAC AAG

CGG GGT GGG ACG GCG ACG ACG GCG GCA CGG ACG GCG ACG GCG GCG ACC GGG GTT TGT

GGG TCG GGC GAG GTT CTC GAC TCG CGT GTC AGG AGT CAT GAG TCG TGG TGT GGC GGT

CTG CGT GGG TCG GCG TTC CGG TCG CAG GTG TTC GTG CAT CAG AAA GAC CTC GGT CCG

 M  T   W  L  

 V  L   L   G  T   L   L   C   M  L   R   V  G  L   G  T   P   D  S  

 E   G  F   P   P   R   A   L   H  N  C  P   Y   K  C  I   C   A   A  

 D  L   L   S   C   T   G  L   G  L   Q  D  V  P   A   E   L   P   A  

 A   T   A   D  L   D  L   S   H  N  A   L   Q  R   L   R   P   G  W 

 L   A   P   L   F   Q  L   R   A   L   H  L   D  H  N  E   L   D  A  

 L   G  R   G  V  F   V  N  A   S   G  L   R   L   L   D  L   S   S  

 N  T   L   R   A   L   G  R   H  D  L   D  G  L   G  A   L   E   K 

 L   L   L   F   N  N  R   L   V  H  L   D  E   H  A   F   H  G  L  

 R   A   L   S   H  L   Y   L   G  C  N  E   L   A   S   F   S   F   D 

 H  L   H  G  L   S   A   T   H  L   L   T   L   D  L   S   S   N  R  

 L   G  H  I   S   V  P   E   L   A   A   L   P   A   F   L   K  N  G 

 L   Y   L   H  N  N  P   L   P   C   D  C  R   L   Y   H  L   L   Q 

 R   W  H  Q  R   G  L   S   A   V  R   D  F   A   R   E   Y   V  C 

 L   A   F   K  V  P   A   S   R   V  R   F   F   Q  H  S   R   V  F  

 E   N  C  S   S   A   P   A   L   G  L   E   R   P   E   E   H  L   Y  

 A   L   V  G  R   S   L   R   L   Y   C   N  T   S   V  P   A   M  R  

 I   A   W  V  S   P   Q  Q  E   L   L   R   A   P   G  S   R   D  G 

 S   I   A   V  L   A   D  G  S   L   A   I   G  N  V  Q  E   Q  H 

 A   G  L   F   V  C  L   A   T   G  P   R   L   H  H  N  Q  T   H 

 E   Y   N  V  S   V  H  F   P   R   P   E   P   E   A   F   N  T   G 

 F   T   T   L   L   G  C  A   V  G  L   V  L   V  L   L   Y   L   F  

 A   P   P   C   R   C   C  R   R   A   C  R   C   R   R   W  P   Q  T  

 P   S   P   L   Q  E   L   S   A   Q  S   S   V  L   S   T   T   P   P  

 D  A   P   S   R   K  A   S   V  H  K  H  V  V  F   L   E   P   G 

 R   R   G  L   N  G  R   V  Q  L   A   V  A   E   E   F   D  L   Y  

 N  P   G  G  L   Q  L   K  A   G  S   E   S   A   S   S   I   G  S  

 E   G  P   M  T   T   P   T   F   L   Y   K  V  V  V  P   G  K  P  

 I   P   N  P   L   L   G  L   D  S   T   R   T   G  H  H  H  H  H 

 H  • 

T M

4088

4145

4202

4259

4316

4373

4430

4487

4544

4601

4658

4715

4772

1

5

24

43

62

81

100

119

138

157

176

195

214

233

252

271

290

309

328

347

366

385

404

423

442

461

480

499

518

537



CGG AGG GGC CTC AAT GGC CGC GTG CAG CTG GCA GTA GCT GAG GAA TTC GAT CTC TAC

AAC CCT GGA GGC CTG CAG CTG AAG GCT GGC TCT GAG TCC GCC AGC TCC ATA GGC TCC

GAG GGT CCC ATG ACA ACC CCA ACT TTC TTG TAC AAA GTG GTG GTA CCGG GGT AAG CCT

ATC CCT AAC CCT CTC CTC GGT CTC GAT TCT ACG CGT ACC GGT CAT CAT CAC CAT CAC

CAT TGA TCTAGAGGATCTTTGTGAAGGAACCTTACTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAGA

TTTAAAGCTCTAAGGTAAATATAAAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAATTGTTTGTGTATTT

TAGATTCCAACCTATGGAACTGATGAATGGGAGCAGTGGTGGAATGCCTTTAATGAGGAAAACCTGTTTTGCTCAGA

AGAAATGCCATCTAGTGATGATGAGGCTACTGCTGACTCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAG

AAGACCCCAAGGACTTTCCTTCAGAATTGCTAAGTTTTTTGAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGC

TTTGCTATTTACACCACAAAGGAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAAAATATTCTGTAACCTTTAT

AAGTAGGCATAACAGTTATAATCATAACATACTGTTTTTTCTTACTCCACACAGGCATAGAGTGTCTGCTATTAATA

ACTATGCTCAAAAATTGTGTACCTTTAGCTTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCC

TTGACTAGAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCC

TGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGC

GCC TCC CCG GAG TTA CCG GCG CAC GTC GAC CGT CAT CGA CTC CTT AAG CTA GAG ATG

TTG GGA CCT CCG GAC GTC GAC TTC CGA CCG AGA CTC AGG CGG TCG AGG TAT CCG AGG

CTC CCA GGG TAC TGT TGG GGT TGA AAG AAC ATG TTT CAC CAC CAT GGCC CCA TTC GGA

TAG GGA TTG GGA GAG GAG CCA GAG CTA AGA TGC GCA TGG CCA GTA GTA GTG GTA GTG

GTA ACT AGATCTCCTAGAAACACTTCCTTGGAATGAAGACACCACACTGTATTAACCTGTTTGATGGATGTCTCT

AAATTTCGAGATTCCATTTATATTTTAAAAATTCACATATTACACAATTTGATGACTAAGATTAACAAACACATAAA

ATCTAAGGTTGGATACCTTGACTACTTACCCTCGTCACCACCTTACGGAAATTACTCCTTTTGGACAAAACGAGTCT

TCTTTACGGTAGATCACTACTACTCCGATGACGACTGAGAGTTGTAAGATGAGGAGGTTTTTTCTTCTCTTTCCATC

TTCTGGGGTTCCTGAAAGGAAGTCTTAACGATTCAAAAAACTCAGTACGACACAAATCATTATCTTGAGAACGAACG

AAACGATAAATGTGGTGTTTCCTTTTTCGACGTGACGATATGTTCTTTTAATACCTTTTTATAAGACATTGGAAATA

TTCATCCGTATTGTCAATATTAGTATTGTATGACAAAAAAGAATGAGGTGTGTCCGTATCTCACAGACGATAATTAT

TGATACGAGTTTTTAACACATGGAAATCGAAAAATTAAACATTTCCCCAATTATTCCTTATAAACTACATATCACGG

AACTGATCTCTAGTATTAGTCGGTATGGTGTAAACATCTCCAAAATGAACGAAATTTTTTGGAGGGTGTGGAGGGGG

ACTTGGACTTTGTATTTTACTTACGTTAACAACAACAATTGAACAAATAACGTCGAATATTACCAATGTTTATTTCG

 M  T   W  L  

 V  L   L   G  T   L   L   C   M  L   R   V  G  L   G  T   P   D  S  

 E   G  F   P   P   R   A   L   H  N  C  P   Y   K  C  I   C   A   A  

 D  L   L   S   C   T   G  L   G  L   Q  D  V  P   A   E   L   P   A  

 A   T   A   D  L   D  L   S   H  N  A   L   Q  R   L   R   P   G  W 

 L   A   P   L   F   Q  L   R   A   L   H  L   D  H  N  E   L   D  A  

 L   G  R   G  V  F   V  N  A   S   G  L   R   L   L   D  L   S   S  

 N  T   L   R   A   L   G  R   H  D  L   D  G  L   G  A   L   E   K 

 L   L   L   F   N  N  R   L   V  H  L   D  E   H  A   F   H  G  L  

 R   A   L   S   H  L   Y   L   G  C  N  E   L   A   S   F   S   F   D 

 H  L   H  G  L   S   A   T   H  L   L   T   L   D  L   S   S   N  R  

 L   G  H  I   S   V  P   E   L   A   A   L   P   A   F   L   K  N  G 

 L   Y   L   H  N  N  P   L   P   C   D  C  R   L   Y   H  L   L   Q 

 R   W  H  Q  R   G  L   S   A   V  R   D  F   A   R   E   Y   V  C 

 L   A   F   K  V  P   A   S   R   V  R   F   F   Q  H  S   R   V  F  

 E   N  C  S   S   A   P   A   L   G  L   E   R   P   E   E   H  L   Y  

 A   L   V  G  R   S   L   R   L   Y   C   N  T   S   V  P   A   M  R  

 I   A   W  V  S   P   Q  Q  E   L   L   R   A   P   G  S   R   D  G 

 S   I   A   V  L   A   D  G  S   L   A   I   G  N  V  Q  E   Q  H 

 A   G  L   F   V  C  L   A   T   G  P   R   L   H  H  N  Q  T   H 

 E   Y   N  V  S   V  H  F   P   R   P   E   P   E   A   F   N  T   G 

 F   T   T   L   L   G  C  A   V  G  L   V  L   V  L   L   Y   L   F  

 A   P   P   C   R   C   C  R   R   A   C  R   C   R   R   W  P   Q  T  

 P   S   P   L   Q  E   L   S   A   Q  S   S   V  L   S   T   T   P   P  

 D  A   P   S   R   K  A   S   V  H  K  H  V  V  F   L   E   P   G 

 R   R   G  L   N  G  R   V  Q  L   A   V  A   E   E   F   D  L   Y  

 N  P   G  G  L   Q  L   K  A   G  S   E   S   A   S   S   I   G  S  

 E   G  P   M  T   T   P   T   F   L   Y   K  V  V  V  P   G  K  P  

 I   P   N  P   L   L   G  L   D  S   T   R   T   G  H  H  H  H  H 

 H  • 

attB2 (hybrid)

V5 epitope

6xH is

SV40 Poly A

4829

4886

4943

5000

5057

5132

5209

5286

5363

5440

5517

5594

5671

5748

1

5

24

43

62

81

100

119

138

157

176

195

214

233

252

271

290

309

328

347

366

385

404

423

442

461

480

499

518

537



AATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGT

ATCTTATCATGTCTGGATCGGATCCACTAGAAGGCCTTAGTATGTATGTAAGTTAATAAAACCCTTTTTTGGAGAAT

GTAGATTTAAAAAAACATATTTTTTTTTTATTTTTTACTGCACTGGACATCATTGAACTTATCTGATCAGTTTTAAA

TTTACTTCGATCCAAGGGTATTTGAAGTACCAGGTTCTTTCGATTACCTCTCACTCAAAATGACATTCCACTCAAAG

TCAGCGCTGTTTGCCTCCTTCTCTGTCCACAGAAATATCGCCGTCTCTTTCGCCGCTGCGTCCGCTATCTCTTTCGC

CACCGTTTGTAGCGTTACCTAGCGTCAATGTCCGCCTTCAGTTGCACTTTGTCAGCGGTTTCGTGACGAAGCTCCAA

GCGGTTTACGCCATCAATTAAACACAAAGTGCTGTGCCAAAACTCCTCTCGCTTCTTATTTTTGTTTGTTTTTTGAG

TGATTGGGGTGGTGATTGGTTTTGGGTGGGTAAGCAGGGGAAAGTGTGAAAAATCCCGGCAATGGGCCAAGAGGATC

AGGAGCTATTAATTCGCGGAGGCAGCAAACACCCATCTGCCGAGCATCTGAACAATGTGAGTAGTACATGTGCATAC

ATCTTAAGTTCACTTGATCTATAGGAACTGCGATTGCAACATCAAATTGTCTGCGGCGTGAGAACTGCGACCCACAA

AAATCCCAAACCGCAATCGCACAAACAAATAGTGACACGAAACAGATTATTCTGGTAGCTGTGCTCGCTATATAAGA

CAATTTTTAAGATCATATCATGATCAAGACATCTAAAGGCATTCATTTTCGACTACATTCTTTTTTACAAAAAATAT

AACAACCAGATATTTTAAGCTGATCCTAGATGCACAAAAAATAAATAAAAGTATAAACCTACTTCGTAGGATACTTC

GTTTTGTTCGGGGTTAGATGAGCATAACGCTTGTAGTTGATATTTGAGATCCCCTATCATTGCAGGGTGACAGCGGA

GCGGCTTCGCAGAGCTGCATTAACCAGGGCTTCGGGCAGGCCAAAAACTACGGCACGCTCCTGCCACCCAGTCCGCC

GGAGGACTCCGGTTCAGGGAGCGGCCAACTAGCCGAGAACCTCACCTATGCCTGGCACAATATGGACATCTTTGGGG

CGGTCAATCAGCCGGGCTCCGGATGGCGGCAGCTGGTCAACCGGACACGCGGACTATTCTGCAACGAGCGACACATA

TTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACA

TAGAATAGTACAGACCTAGCCTAGGTGATCTTCCGGAATCATACATACATTCAATTATTTTGGGAAAAAACCTCTTA

CATCTAAATTTTTTTGTATAAAAAAAAAATAAAAAATGACGTGACCTGTAGTAACTTGAATAGACTAGTCAAAATTT

AAATGAAGCTAGGTTCCCATAAACTTCATGGTCCAAGAAAGCTAATGGAGAGTGAGTTTTACTGTAAGGTGAGTTTC

AGTCGCGACAAACGGAGGAAGAGACAGGTGTCTTTATAGCGGCAGAGAAAGCGGCGACGCAGGCGATAGAGAAAGCG

GTGGCAAACATCGCAATGGATCGCAGTTACAGGCGGAAGTCAACGTGAAACAGTCGCCAAAGCACTGCTTCGAGGTT

CGCCAAATGCGGTAGTTAATTTGTGTTTCACGACACGGTTTTGAGGAGAGCGAAGAATAAAAACAAACAAAAAACTC

ACTAACCCCACCACTAACCAAAACCCACCCATTCGTCCCCTTTCACACTTTTTAGGGCCGTTACCCGGTTCTCCTAG

TCCTCGATAATTAAGCGCCTCCGTCGTTTGTGGGTAGACGGCTCGTAGACTTGTTACACTCATCATGTACACGTATG

TAGAATTCAAGTGAACTAGATATCCTTGACGCTAACGTTGTAGTTTAACAGACGCCGCACTCTTGACGCTGGGTGTT

TTTAGGGTTTGGCGTTAGCGTGTTTGTTTATCACTGTGCTTTGTCTAATAAGACCATCGACACGAGCGATATATTCT

GTTAAAAATTCTAGTATAGTACTAGTTCTGTAGATTTCCGTAAGTAAAAGCTGATGTAAGAAAAAATGTTTTTTATA

TTGTTGGTCTATAAAATTCGACTAGGATCTACGTGTTTTTTATTTATTTTCATATTTGGATGAAGCATCCTATGAAG

CAAAACAAGCCCCAATCTACTCGTATTGCGAACATCAACTATAAACTCTAGGGGATAGTAACGTCCCACTGTCGCCT

CGCCGAAGCGTCTCGACGTAATTGGTCCCGAAGCCCGTCCGGTTTTTGATGCCGTGCGAGGACGGTGGGTCAGGCGG

CCTCCTGAGGCCAAGTCCCTCGCCGGTTGATCGGCTCTTGGAGTGGATACGGACCGTGTTATACCTGTAGAAACCCC

GCCAGTTAGTCGGCCCGAGGCCTACCGCCGTCGACCAGTTGGCCTGTGCGCCTGATAAGACGTTGCTCGCTGTGTAT

white gene

5825

5902

5979

6056

6133

6210

6287

6364

6441

6518

6595

6672

6749

6826

6903

6980

7057



CCGGCGCCCAGGAAACATTTGCTCAAGAACGGTGAGTTTCTATTCGCAGTCGGCTGATCTGTGTGAAATCTTAATAA

AGGGTCCAATTACCAATTTGAAACTCAGTTTGCGGCGTGGCCTATCCGGGCGAACTTTTGGCCGTGATGGGCAGTTC

CGGTGCCGGAAAGACGACCCTGCTGAATGCCCTTGCCTTTCGATCGCCGCAGGGCATCCAAGTATCGCCATCCGGGA

TGCGACTGCTCAATGGCCAACCTGTGGACGCCAAGGAGATGCAGGCCAGGTGCGCCTATGTCCAGCAGGATGACCTC

TTTATCGGCTCCCTAACGGCCAGGGAACACCTGATTTTCCAGGCCATGGTGCGGATGCCACGACATCTGACCTATCG

GCAGCGAGTGGCCCGCGTGGATCAGGTGATCCAGGAGCTTTCGCTCAGCAAATGTCAGCACACGATCATCGGTGTGC

CCGGCAGGGTGAAAGGTCTGTCCGGCGGAGAAAGGAAGCGTCTGGCATTCGCCTCCGAGGCACTAACCGATCCGCCG

CTTCTGATCTGCGATGAGCCCACCTCCGGACTGGACTCATTTACCGCCCACAGCGTCGTCCAGGTGCTGAAGAAGCT

GTCGCAGAAGGGCAAGACCGTCATCCTGACCATTCATCAGCCGTCTTCCGAGCTGTTTGAGCTCTTTGACAAGATCC

TTCTGATGGCCGAGGGCAGGGTAGCTTTCTTGGGCACTCCCAGCGAAGCCGTCGACTTCTTTTCCTAGTGAGTTCGA

TGTGTTTATTAAGGGTATCTAGCATTACATTACATCTCAACTCCTATCCAGCGTGGGTGCCCAGTGTCCTACCAACT

ACAATCCGGCGGACTTTTACGTACAGGTGTTGGCCGTTGTGCCCGGACGGGAGATCGAGTCCCGTGATCGGATCGCC

AAGATATGCGACAATTTTGCTATTAGCAAAGTAGCCCGGGATATGGAGCAGTTGTTGGCCACCAAAAATTTGGAGAA

GCCACTGGAGCAGCCGGAGAATGGGTACACCTACAAGGCCACCTGGTTCATGCAGTTCCGGGCGGTCCTGTGGCGAT

CCTGGCTGTCGGTGCTCAAGGAACCACTCCTCGTAAAAGTGCGACTTATTCAGACAACGGTGAGTGGTTCCAGTGGA

AACAAATGATATAACGCTTACAATTCTTGGAAACAAATTCGCTAGATTTTAGTTAGAATTGCCTGATTCCACACCCT

TCTTAGTTTTTTTCAATGAGATGTATAGTTTATAGTTTTGCAGAAAATAAATAAATTTCATTTAACTCGCGAACATG

GGCCGCGGGTCCTTTGTAAACGAGTTCTTGCCACTCAAAGATAAGCGTCAGCCGACTAGACACACTTTAGAATTATT

TCCCAGGTTAATGGTTAAACTTTGAGTCAAACGCCGCACCGGATAGGCCCGCTTGAAAACCGGCACTACCCGTCAAG

GCCACGGCCTTTCTGCTGGGACGACTTACGGGAACGGAAAGCTAGCGGCGTCCCGTAGGTTCATAGCGGTAGGCCCT

ACGCTGACGAGTTACCGGTTGGACACCTGCGGTTCCTCTACGTCCGGTCCACGCGGATACAGGTCGTCCTACTGGAG

AAATAGCCGAGGGATTGCCGGTCCCTTGTGGACTAAAAGGTCCGGTACCACGCCTACGGTGCTGTAGACTGGATAGC

CGTCGCTCACCGGGCGCACCTAGTCCACTAGGTCCTCGAAAGCGAGTCGTTTACAGTCGTGTGCTAGTAGCCACACG

GGCCGTCCCACTTTCCAGACAGGCCGCCTCTTTCCTTCGCAGACCGTAAGCGGAGGCTCCGTGATTGGCTAGGCGGC

GAAGACTAGACGCTACTCGGGTGGAGGCCTGACCTGAGTAAATGGCGGGTGTCGCAGCAGGTCCACGACTTCTTCGA

CAGCGTCTTCCCGTTCTGGCAGTAGGACTGGTAAGTAGTCGGCAGAAGGCTCGACAAACTCGAGAAACTGTTCTAGG

AAGACTACCGGCTCCCGTCCCATCGAAAGAACCCGTGAGGGTCGCTTCGGCAGCTGAAGAAAAGGATCACTCAAGCT

ACACAAATAATTCCCATAGATCGTAATGTAATGTAGAGTTGAGGATAGGTCGCACCCACGGGTCACAGGATGGTTGA

TGTTAGGCCGCCTGAAAATGCATGTCCACAACCGGCAACACGGGCCTGCCCTCTAGCTCAGGGCACTAGCCTAGCGG

TTCTATACGCTGTTAAAACGATAATCGTTTCATCGGGCCCTATACCTCGTCAACAACCGGTGGTTTTTAAACCTCTT

CGGTGACCTCGTCGGCCTCTTACCCATGTGGATGTTCCGGTGGACCAAGTACGTCAAGGCCCGCCAGGACACCGCTA

GGACCGACAGCCACGAGTTCCTTGGTGAGGAGCATTTTCACGCTGAATAAGTCTGTTGCCACTCACCAAGGTCACCT

TTGTTTACTATATTGCGAATGTTAAGAACCTTTGTTTAAGCGATCTAAAATCAATCTTAACGGACTAAGGTGTGGGA

AGAATCAAAAAAAGTTACTCTACATATCAAATATCAAAACGTCTTTTATTTATTTAAAGTAAATTGAGCGCTTGTAC

7134

7211

7288

7365

7442

7519

7596

7673

7750

7827

7904

7981

8058

8135

8212

8289

8366



TTGAAGATATGAATATTAATGAGATGCGAGTAACATTTTAATTTGCAGATGGTTGCCATCTTGATTGGCCTCATCTT

TTTGGGCCAACAACTCACGCAAGTGGGCGTGATGAATATCAACGGAGCCATCTTCCTCTTCCTGACCAACATGACCT

TTCAAAACGTCTTTGCCACGATAAATGTAAGTCTTGTTTAGAATACATTTGCATATTAATAATTTACTAACTTTCTA

ATGAATCGATTCGATTTAGGTGTTCACCTCAGAGCTGCCAGTTTTTATGAGGGAGGCCCGAAGTCGACTTTATCGCT

GTGACACATACTTTCTGGGCAAAACGATTGCCGAATTACCGCTTTTTCTCACAGTGCCACTGGTCTTCACGGCGATT

GCCTATCCGATGATCGGACTGCGGGCCGGAGTGCTGCACTTCTTCAACTGCCTGGCGCTGGTCACTCTGGTGGCCAA

TGTGTCAACGTCCTTCGGATATCTAATATCCTGCGCCAGCTCCTCGACCTCGATGGCGCTGTCTGTGGGTCCGCCGG

TTATCATACCATTCCTGCTCTTTGGCGGCTTCTTCTTGAACTCGGGCTCGGTGCCAGTATACCTCAAATGGTTGTCG

TACCTCTCATGGTTCCGTTACGCCAACGAGGGTCTGCTGATTAACCAATGGGCGGACGTGGAGCCGGGCGAAATTAG

CTGCACATCGTCGAACACCACGTGCCCCAGTTCGGGCAAGGTCATCCTGGAGACGCTTAACTTCTCCGCCGCCGATC

TGCCGCTGGACTACGTGGGTCTGGCCATTCTCATCGTGAGCTTCCGGGTGCTCGCATATCTGGCTCTAAGACTTCGG

GCCCGACGCAAGGAGTAGCCGACATATATCCGAAATAACTGCTTGTTTTTTTTTTTACCATTATTACCATCGTGTTT

ACTGTTTATTGCCCCCTCAAAAAGCTAATGTAATTATATTTGTGCCAATAAAAACAAGATATGACCTATAGAATACA

AGTATTTCCCCTTCGAACATCCCCACAAGTAGACTTTGGATTTGTCTTCTAACCAAAAGACTTACACACCTGCATAC

CTTACATCAAAAACTCGTTTATCGCTACATAAAACACCGGGATATATTTTTTATATACATACTTTTCAAATCGCGCG

CCCTCTTCATAATTCACCTCCACCACACCACGTTTCGTAGTTGCTCTTTCGCTGTCTCCCACCCGCTCTCCGCAACA

CATTCACCTTTTGTTCGACGACCTTGGAGCGACTGTCGTTAGTTCCGCGCGATTCGGTTCGCTCAAATGGTTCCGAG

AACTTCTATACTTATAATTACTCTACGCTCATTGTAAAATTAAACGTCTACCAACGGTAGAACTAACCGGAGTAGAA

AAACCCGGTTGTTGAGTGCGTTCACCCGCACTACTTATAGTTGCCTCGGTAGAAGGAGAAGGACTGGTTGTACTGGA

AAGTTTTGCAGAAACGGTGCTATTTACATTCAGAACAAATCTTATGTAAACGTATAATTATTAAATGATTGAAAGAT

TACTTAGCTAAGCTAAATCCACAAGTGGAGTCTCGACGGTCAAAAATACTCCCTCCGGGCTTCAGCTGAAATAGCGA

CACTGTGTATGAAAGACCCGTTTTGCTAACGGCTTAATGGCGAAAAAGAGTGTCACGGTGACCAGAAGTGCCGCTAA

CGGATAGGCTACTAGCCTGACGCCCGGCCTCACGACGTGAAGAAGTTGACGGACCGCGACCAGTGAGACCACCGGTT

ACACAGTTGCAGGAAGCCTATAGATTATAGGACGCGGTCGAGGAGCTGGAGCTACCGCGACAGACACCCAGGCGGCC

AATAGTATGGTAAGGACGAGAAACCGCCGAAGAAGAACTTGAGCCCGAGCCACGGTCATATGGAGTTTACCAACAGC

ATGGAGAGTACCAAGGCAATGCGGTTGCTCCCAGACGACTAATTGGTTACCCGCCTGCACCTCGGCCCGCTTTAATC

GACGTGTAGCAGCTTGTGGTGCACGGGGTCAAGCCCGTTCCAGTAGGACCTCTGCGAATTGAAGAGGCGGCGGCTAG

ACGGCGACCTGATGCACCCAGACCGGTAAGAGTAGCACTCGAAGGCCCACGAGCGTATAGACCGAGATTCTGAAGCC

CGGGCTGCGTTCCTCATCGGCTGTATATAGGCTTTATTGACGAACAAAAAAAAAAATGGTAATAATGGTAGCACAAA

TGACAAATAACGGGGGAGTTTTTCGATTACATTAATATAAACACGGTTATTTTTGTTCTATACTGGATATCTTATGT

TCATAAAGGGGAAGCTTGTAGGGGTGTTCATCTGAAACCTAAACAGAAGATTGGTTTTCTGAATGTGTGGACGTATG

GAATGTAGTTTTTGAGCAAATAGCGATGTATTTTGTGGCCCTATATAAAAAATATATGTATGAAAAGTTTAGCGCGC

GGGAGAAGTATTAAGTGGAGGTGGTGTGGTGCAAAGCATCAACGAGAAAGCGACAGAGGGTGGGCGAGAGGCGTTGT

GTAAGTGGAAAACAAGCTGCTGGAACCTCGCTGACAGCAATCAAGGCGCGCTAAGCCAAGCGAGTTTACCAAGGCTC
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TGGTTCATTTCGTCTCAATAGAAATTAGTAATAAATATTTGTATGTACAATTTATTTGCTCCAATATATTTGTATAT

ATTTCCCTCACAGCTATATTTATTCTAATTTAATATTATGACTTTTTAAGGTAATTTTTTGTGACCTGTTCGGAGTG

ATTAGCGTTACAATTTGAACTGAAAGTGACATCCAGTGTTTGTTCCTTGTGTAGATGCATCTCAAAAAAATGGTGGG

CATAATAGTGTTGTTTATATATATCAAAAATAACAACTATAATAATAAGAATACATTTAATTTAGAAAATGCTTGGA

TTTCACTGGAACTAGAATTAATTCGGCTGCTGCTCTAAACGACGCATTTCGTACTCCAAAGTACGAATTTTTTCCCT

CAAGCTCTTATTTTCATTAAACAATGAACAGGACCTAACGCACAGTCACGTTATTGTTTACATAAATGATTTTTTTT

ACTATTCAAACTTACTCTGTTTGTGTACTCCCACTGGTATAGCCTTCTTTTATCTTTTCTGGTTCAGGCTCTATCAC

TTTACTAGGTACGGCATCTGCGTTGAGTCGCCTCCTTTTAAATGTCTGACCTTTTGCAGGTGCAGCCTTCCACTGCG

AATCATTAAAGTGGGTATCACAAATTTGGGAGTTTTCACCAAGGCTGCACCCAAGGCTCTGCTCCCACAATTTTCTC

TTAATAGCACACTTCGGCACGTGAATTAATTTTACTCCAGTCACAGCTTTGCAGCAAAATTTGCAATATTTCATTTT

TTTTTATTCCACGTAAGGGTTAATGTTTTCAAAAAAAAATTCGTCCGCACACAACCTTTCCTCTCAACAAGCAAACG

TGCACTGAATTTAAGTGTATACTTCGGTAAGCTTCGGCTATCGACGGGACCACCTTATGTTATTTCATCATG

ACCAAGTAAAGCAGAGTTATCTTTAATCATTATTTATAAACATACATGTTAAATAAACGAGGTTATATAAACATATA

TAAAGGGAGTGTCGATATAAATAAGATTAAATTATAATACTGAAAAATTCCATTAAAAAACACTGGACAAGCCTCAC

TAATCGCAATGTTAAACTTGACTTTCACTGTAGGTCACAAACAAGGAACACATCTACGTAGAGTTTTTTTACCACCC

GTATTATCACAACAAATATATATAGTTTTTATTGTTGATATTATTATTCTTATGTAAATTAAATCTTTTACGAACCT

AAAGTGACCTTGATCTTAATTAAGCCGACGACGAGATTTGCTGCGTAAAGCATGAGGTTTCATGCTTAAAAAAGGGA

GTTCGAGAATAAAAGTAATTTGTTACTTGTCCTGGATTGCGTGTCAGTGCAATAACAAATGTATTTACTAAAAAAAA

TGATAAGTTTGAATGAGACAAACACATGAGGGTGACCATATCGGAAGAAAATAGAAAAGACCAAGTCCGAGATAGTG

AAATGATCCATGCCGTAGACGCAACTCAGCGGAGGAAAATTTACAGACTGGAAAACGTCCACGTCGGAAGGTGACGC

TTAGTAATTTCACCCATAGTGTTTAAACCCTCAAAAGTGGTTCCGACGTGGGTTCCGAGACGAGGGTGTTAAAAGAG

AATTATCGTGTGAAGCCGTGCACTTAATTAAAATGAGGTCAGTGTCGAAACGTCGTTTTAAACGTTATAAAGTAAAA

AAAAATAAGGTGCATTCCCAATTACAAAAGTTTTTTTTTAAGCAGGCGTGTGTTGGAAAGGAGAGTTGTTCGTTTGC

ACGTGACTTAAATTCACATATGAAGCCATTCGAAGCCGATAGCTGCCCTGGTGGAATACAATAAAGTAGTAC
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GGCCAGACCCACGTAGTCCAGCGGCAGATCGGCGGCGGAGAAGTTAAGCGTCTCCAGGATGACCTTGCCCGAACTG

GGGCACGTGGTGTTCGACGATGTGCAGCTAATTTCGCCCGGCTCCACGTCCGCCCATTGGTTAATCAGCAGACCCT

CGTTGGCGTAACGGAACCATGAGAGGTACGACAACCATTTGAGGTATACTGGCACCGAGCCCGAGTTCAAGAAGAA

GGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCG

ACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTA

CCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTC

GGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGT

AACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCA

GAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATT

TGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACC

GCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGA

TCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAG

GATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCT

GACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGAC

TCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCC

ACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACT

TTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCA

ACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCA

ACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTC

AGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCG

TAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTC

TTGCCCGGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCT

TCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGAT

CTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAAT

CCGGTCTGGGTGCATCAGGTCGCCGTCTAGCCGCCGCCTCTTCAATTCGCAGAGGTCCTACTGGAACGGGCTTGAC

CCCGTGCACCACAAGCTGCTACACGTCGATTAAAGCGGGCCGAGGTGCAGGCGGGTAACCAATTAGTCGTCTGGGA

GCAACCGCATTGCCTTGGTACTCTCCATGCTGTTGGTAAACTCCATATGACCGTGGCTCGGGCTCAAGTTCTTCTT

CCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGC

TGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAAT

GGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAG

CCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCA

TTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGT

CTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAA

ACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGG

CGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACT

AGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTC

CTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGA

CTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTG

AGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGG

TGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGA

AATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGT

TGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGT

TGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAG

TCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGC

ATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAG

AACGGGCCGCAGTTGTGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGA

AGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTA

GAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTA
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AAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGT

CTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAG

TGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCG

TCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAA

GCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG

CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACCGAATCGCGCGGAACTAACG

ACAGTCGCTCCAAGGTCGTCGAACAAAAGGTGAATGTGTTGCGGAGAGCGGGTGGGAGACAGCGAAAGAGCAACTA

CGAAACGTGGTGTGGTGGAGGTGAATTATGAAGAGGGCGCGCGATTTGAAAAGTATGTATATAAAAAATATATCCC

GGTGTTTTATGTAGCGATAAACGAGTTTTTGATGTAAGGTATGCAGGTGTGTAAGTCTTTTGGTTAGAAGACAAAT

CCAAAGTCTACTTGTGGGGATGTTCGAAGGGGAAATACTTGTATTCTATAGGTCATATCTTGTTTTTATTGGCACA

AATATAATTACATTAGCTTTTTGAGGGGGCAATAAACAGTAAACACGATGGTAATAATGGTAAAAAAAAAAACAAG

CAGTTATTTCGGATATATGTCGGCTACTCCTTGCGTCGGGCCCGAAGTCTTAGAGCCAGATATGCGAGCACCCGGA

AGCTCACGATGAGAATGGCCAGACCATGATGAAATAACATAAGGTGGTCCCGTCGGCAAGAGACATCCACTTAACG

TATGCTTGCAATAAGTGCGAGTGAAAGGAATAGTATTCTGAGTGTCGTATTGAGTCTGAGTGAGACAGCGATATGA

TTGTTGATTAACCCTTAGCATGTCCGTGGGGTTTGAATTAACTCATAATATTAATTAGACGAAATTATTTTTAAAG

TTTTATTTTTAATAATTTGCGAGTACGCAAAGCTTCTGCATGAGCTCGGATCCAAGCTTGCATGCCTGCAGGTCGG

AGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGG

AGTACTGTCCTCCGAGCGGAGACTCTAGCGAGCGCCGGAGTATAAATAGAGGCGCTTCGTCTACGGAGCGACAATT

CAATTCAAACAAGCAAAGTGAACACGTCGCTAAGCGAAAGCTAAGCAAATAAACAAGCGCAGCTGAACAAGCTAAA

CAATCTGCAGTAAAGTGCAAGTTAAAGTGAATCAATTAAAAGTAACCAGCAACCAAGTAAATCAACTGCAACTACT

GTACTACTTTATTGTATTCCACCAGGGCAGCCGTTCTCTGTAGGTGAATTGC

ATACGAACGTTATTCACGCTCACTTTCCTTATCATAAGACTCACAGCATAACTCAGACTCACTCTGTCGCTATACT

AACAACTAATTGGGAATCGTACAGGCACCCCAAACTTAATTGAGTATTATAATTAATCTGCTTTAATAAAAATTTC

AAAATAAAAATTATTAAACGCTCATGCGTTTCGAAGACGTACTCGAGCCTAGGTTCGAACGTACGGACGTCCAGCC

TCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCC

TCATGACAGGAGGCTCGCCTCTGAGATCGCTCGCGGCCTCATATTTATCTCCGCGAAGCAGATGCCTCGCTGTTAA

GTTAAGTTTGTTCGTTTCACTTGTGCAGCGATTCGCTTTCGATTCGTTTATTTGTTCGCGTCGACTTGTTCGATTT

GTTAGACGTCATTTCACGTTCAATTTCACTTAGTTAATTTTCATTGGTCGTTGGTTCATTTAGTTGACGTTGATGA

TTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACA

GAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTC

ACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGC

AGAGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATT

CGCCTACGGCCCTCGTCTGTTCGGGCAGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATAC

GCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTATGGCGTGGCTTAGCGCGCCTTGATTGC

TGTCAGCGAGGTTCCAGCAGCTTGTTTTCCACTTACACAACGCCTCTCGCCCACCCTCTGTCGCTTTCTCGTTGAT

GCTTTGCACCACACCACCTCCACTTAATACTTCTCCCGCGCGCTAAACTTTTCATACATATATTTTTTATATAGGG

CCACAAAATACATCGCTATTTGCTCAAAAACTACATTCCATACGTCCACACATTCAGAAAACCAATCTTCTGTTTA

GGTTTCAGATGAACACCCCTACAAGCTTCCCCTTTATGAACATAAGATATCCAGTATAGAACAAAAATAACCGTGT

TTATATTAATGTAATCGAAAAACTCCCCCGTTATTTGTCATTTGTGCTACCATTATTACCATTTTTTTTTTTGTTC

GTCAATAAAGCCTATATACAGCCGATGAGGAACGCAGCCCGGGCTTCAGAATCTCGGTCTATACGCTCGTGGGCCT

TCGAGTGCTACTCTTACCGGTCTG
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GAAATCTGCCAAGAAGTAATTATTGAATACAAGAAGAGAACTCTGAATAGGGAATTGGGGAATTCGTTAACAGATC

TGACAAGTTTGTACAAAAAAGTTGGAAA ATG CAG GTG AGT AAG AGG ATG CTG GCG GGG GGC GTG

AGG AGC ATG CCC AGC CCC CTC CTG GCC TGC TGG CAG CCC ATC CTC CTG CTG GTG CTG

GGC TCA GTG CTG TCA GGC TCG GCC ACG GGC TGC CCG CCC CGC TGC GAG TGC TCC GCC

CAG GAC CGC GCT GTG CTG TGC CAC CGC AAG CGC TTT GTG GCA GTC CCC GAG GGC ATC

CCC ACC GAG ACG CGC CTG CTG GAC CTA GGC AAG AAC CGC ATC AAA ACG CTC AAC CAG

GAC GAG TTC GCC AGC TTC CCG CAC CTG GAG GAG CTG GAG CTC AAC GAG AAC ATC GTG

AGC GCC GTG GAG CCC GGC GCC TTC AAC AAC CTC TTC AAC CTC CGG ACG CTG GGT CTC

CGC AGC AAC CGC CTG AAG CTC ATC CCG CTA GGC GTC TTC ACT GGC CTC AGC AAC CTG

ACC AAG CTG GAC ATC AGC GAG AAC AAG ATC GTT ATC CTA CTG GAC TAC ATG TTT CAG

GAC CTG TAC AAC CTC AAG TCA CTG GAG GTT GGC GAC AAT GAC CTC GTC TAC ATC TCT

CAC CGC GCC TTC AGC GGC CTC AAC AGC CTG GAG CAG CTG ACG CTG GAG AAA TGC AAC

CTG ACC TCC ATC CCC ACC GAG GCG CTG TCC CAC CTG CAC GGC CTC ATC GTC CTG AGG

CTC CGG CAC CTC AAC ATC AAT GCC ATC CGG GAC TAC TCC TTC AAG AGG CTG TAC CGA

CTC AAG GTC TTG GAG ATC TCC CAC TGG CCC TAC TTG GAC ACC ATG ACA CCC AAC TGC

CTC TAC GGC CTC AAC CTG ACG TCC CTG TCC ATC ACA CAC TGC AAT CTG ACC GCT GTG

CTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGTCTAG

ACTGTTCAAACATGTTTTTTCAACCTTT TAC GTC CAC TCA TTC TCC TAC GAC CGC CCC CCG CAC

TCC TCG TAC GGG TCG GGG GAG GAC CGG ACG ACC GTC GGG TAG GAG GAC GAC CAC GAC

CCG AGT CAC GAC AGT CCG AGC CGG TGC CCG ACG GGC GGG GCG ACG CTC ACG AGG CGG

GTC CTG GCG CGA CAC GAC ACG GTG GCG TTC GCG AAA CAC CGT CAG GGG CTC CCG TAG

GGG TGG CTC TGC GCG GAC GAC CTG GAT CCG TTC TTG GCG TAG TTT TGC GAG TTG GTC

CTG CTC AAG CGG TCG AAG GGC GTG GAC CTC CTC GAC CTC GAG TTG CTC TTG TAG CAC

TCG CGG CAC CTC GGG CCG CGG AAG TTG TTG GAG AAG TTG GAG GCC TGC GAC CCA GAG

GCG TCG TTG GCG GAC TTC GAG TAG GGC GAT CCG CAG AAG TGA CCG GAG TCG TTG GAC

TGG TTC GAC CTG TAG TCG CTC TTG TTC TAG CAA TAG GAT GAC CTG ATG TAC AAA GTC

CTG GAC ATG TTG GAG TTC AGT GAC CTC CAA CCG CTG TTA CTG GAG CAG ATG TAG AGA

GTG GCG CGG AAG TCG CCG GAG TTG TCG GAC CTC GTC GAC TGC GAC CTC TTT ACG TTG

GAC TGG AGG TAG GGG TGG CTC CGC GAC AGG GTG GAC GTG CCG GAG TAG CAG GAC TCC

GAG GCC GTG GAG TTG TAG TTA CGG TAG GCC CTG ATG AGG AAG TTC TCC GAC ATG GCT

GAG TTC CAG AAC CTC TAG AGG GTG ACC GGG ATG AAC CTG TGG TAC TGT GGG TTG ACG

GAG ATG CCG GAG TTG GAC TGC AGG GAC AGG TAG TGT GTG ACG TTA GAC TGG CGA CAC

 M  Q  V  S   K  R   M  L   A   G  G  V 
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 L   T   S   I   P   T   E   A   L   S   H  L   H  G  L   I   V  L   R  

 L   R   H  L   N  I   N  A   I   R   D  Y   S   F   K  R   L   Y   R  

 L   K  V  L   E   I   S   H  W  P   Y   L   D  T   M  T   P   N  C 

 L   Y   G  L   N  L   T   S   L   S   I   T   H  C  N  L   T   A   V 

 P   Y   L   A   V  R   H  L   V  Y   L   R   F   L   N  L   S   Y   N 

 P   I   S   T   I   E   G  S   M  L   H  E   L   L   R   L   Q  E   I  

 Q  L   V  G  G  Q  L   A   V  V  E   P   Y   A   F   R   G  L   N 

 Y   L   R   V  L   N  V  S   G  N  Q  L   T   T   L   E   E   S   V 

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

 D  C  R   L   L   W  V  F   R   R   R   W  R   L   N  F   N  R   Q 

 Q  P   T   C  A   T   P   E   F   V  Q  G  K  E   F   K  D  F   P  

 D  V  L   L   P   N  Y   F   T   C  R   R   A   R   I   R   D  R   K 

 A   Q  Q  V  F   V  D  E   G  H  T   V  Q  F   V  C  R   A   D 

 G  D  P   P   P   A   I   L   W  L   S   P   R   K  H  L   V  S   A  

 K  S   N  G  R   L   T   V  F   P   D  G  T   L   E   V  R   Y   A  

 Q  V  Q  D  N  G  T   Y   L   C   I   A   A   N  A   G  G  N  D 

 S   M  P   A   H  L   H  V  R   S   Y   S   P   D  W  P   H  Q  P  

 N  K  T   F   A   F   I   S   N  Q  P   G  E   G  E   A   N  S   T  

 R   A   T   V  P   F   P   F   D  I   K  T   L   I   I   A   T   T   M 

 G  F   I   S   F   L   G  V  V  L   F   C   L   V  L   L   F   L   W 

 S   R   G  K  G  N  T   K  H  N  I   E   I   E   Y   V  P   R   K 

 S   D  A   G  I   S   S   A   D  A   P   R   K  F   N  M  K  M  I  

 P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L   L  

 G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 

P o l y l i n k e r

attB1 (hybrid) (was C)

3345

3421

3485

3542

3599
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3713

3770
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3884

3941
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4055

4112

4169

4226
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CCC TAC CTG GCC GTC CGC CAC CTA GTC TAT CTC CGC TTC CTC AAC CTC TCC TAC AAC

CCC ATC AGC ACC ATT GAG GGC TCC ATG TTG CAT GAG CTG CTC CGG CTG CAG GAG ATC

CAG CTG GTG GGC GGG CAG CTG GCC GTG GTG GAG CCC TAT GCC TTC CGC GGC CTC AAC

TAC CTG CGC GTG CTC AAT GTC TCT GGC AAC CAG CTG ACC ACA CTG GAG GAA TCA GTC

TTC CAC TCG GTG GGC AAC CTG GAG ACA CTC ATC CTG GAC TCC AAC CCG CTG GCC TGC

GAC TGT CGG CTC CTG TGG GTG TTC CGG CGC CGC TGG CGG CTC AAC TTC AAC CGG CAG

CAG CCC ACG TGC GCC ACG CCC GAG TTT GTC CAG GGC AAG GAG TTC AAG GAC TTC CCT

GAT GTG CTA CTG CCC AAC TAC TTC ACC TGC CGC CGC GCC CGC ATC CGG GAC CGC AAG

GCC CAG CAG GTG TTT GTG GAC GAG GGC CAC ACG GTG CAG TTT GTG TGC CGG GCC GAT

GGC GAC CCG CCG CCC GCC ATC CTC TGG CTC TCA CCC CGA AAG CAC CTG GTC TCA GCC

AAG AGC AAT GGG CGG CTC ACA GTC TTC CCT GAT GGC ACG CTG GAG GTG CGC TAC GCC

CAG GTA CAG GAC AAC GGC ACG TAC CTG TGC ATC GCG GCC AAC GCG GGC GGC AAC GAC

TCC ATG CCC GCC CAC CTG CAT GTG CGC AGC TAC TCG CCC GAC TGG CCC CAT CAG CCC

AAC AAG ACC TTC GCT TTC ATC TCC AAC CAG CCG GGC GAG GGA GAG GCC AAC AGC ACC

CGC GCC ACT GTG CCT TTC CCC TTC GAC ATC AAG ACC CTC ATC ATC GCC ACC ACC ATG

GGC TTC ATC TCT TTC CTG GGC GTC GTC CTC TTC TGC CTG GTG CTG CTG TTT CTC TGG

AGC CGG GGC AAG GGC AAC ACA AAG CAC AAC ATC GAG ATC GAG TAT GTG CCC CGA AAG

GGG ATG GAC CGG CAG GCG GTG GAT CAG ATA GAG GCG AAG GAG TTG GAG AGG ATG TTG

GGG TAG TCG TGG TAA CTC CCG AGG TAC AAC GTA CTC GAC GAG GCC GAC GTC CTC TAG

GTC GAC CAC CCG CCC GTC GAC CGG CAC CAC CTC GGG ATA CGG AAG GCG CCG GAG TTG

ATG GAC GCG CAC GAG TTA CAG AGA CCG TTG GTC GAC TGG TGT GAC CTC CTT AGT CAG

AAG GTG AGC CAC CCG TTG GAC CTC TGT GAG TAG GAC CTG AGG TTG GGC GAC CGG ACG

CTG ACA GCC GAG GAC ACC CAC AAG GCC GCG GCG ACC GCC GAG TTG AAG TTG GCC GTC

GTC GGG TGC ACG CGG TGC GGG CTC AAA CAG GTC CCG TTC CTC AAG TTC CTG AAG GGA

CTA CAC GAT GAC GGG TTG ATG AAG TGG ACG GCG GCG CGG GCG TAG GCC CTG GCG TTC

CGG GTC GTC CAC AAA CAC CTG CTC CCG GTG TGC CAC GTC AAA CAC ACG GCC CGG CTA

CCG CTG GGC GGC GGG CGG TAG GAG ACC GAG AGT GGG GCT TTC GTG GAC CAG AGT CGG

TTC TCG TTA CCC GCC GAG TGT CAG AAG GGA CTA CCG TGC GAC CTC CAC GCG ATG CGG

GTC CAT GTC CTG TTG CCG TGC ATG GAC ACG TAG CGC CGG TTG CGC CCG CCG TTG CTG

AGG TAC GGG CGG GTG GAC GTA CAC GCG TCG ATG AGC GGG CTG ACC GGG GTA GTC GGG

TTG TTC TGG AAG CGA AAG TAG AGG TTG GTC GGC CCG CTC CCT CTC CGG TTG TCG TGG

GCG CGG TGA CAC GGA AAG GGG AAG CTG TAG TTC TGG GAG TAG TAG CGG TGG TGG TAC

CCG AAG TAG AGA AAG GAC CCG CAG CAG GAG AAG ACG GAC CAC GAC GAC AAA GAG ACC

TCG GCC CCG TTC CCG TTG TGT TTC GTG TTG TAG CTC TAG CTC ATA CAC GGG GCT TTC

 M  Q  V  S   K  R   M  L   A   G  G  V 

 R   S   M  P   S   P   L   L   A   C  W  Q  P   I   L   L   L   V  L  

 G  S   V  L   S   G  S   A   T   G  C  P   P   R   C   E   C   S   A  

 Q  D  R   A   V  L   C   H  R   K  R   F   V  A   V  P   E   G  I  

 P   T   E   T   R   L   L   D  L   G  K  N  R   I   K  T   L   N  Q 

 D  E   F   A   S   F   P   H  L   E   E   L   E   L   N  E   N  I   V 

 S   A   V  E   P   G  A   F   N  N  L   F   N  L   R   T   L   G  L  

 R   S   N  R   L   K  L   I   P   L   G  V  F   T   G  L   S   N  L  

 T   K  L   D  I   S   E   N  K  I   V  I   L   L   D  Y   M  F   Q 

 D  L   Y   N  L   K  S   L   E   V  G  D  N  D  L   V  Y   I   S  

 H  R   A   F   S   G  L   N  S   L   E   Q  L   T   L   E   K  C  N 

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

 L   R   H  L   N  I   N  A   I   R   D  Y   S   F   K  R   L   Y   R  

 L   K  V  L   E   I   S   H  W  P   Y   L   D  T   M  T   P   N  C 

 L   Y   G  L   N  L   T   S   L   S   I   T   H  C  N  L   T   A   V 

 P   Y   L   A   V  R   H  L   V  Y   L   R   F   L   N  L   S   Y   N 

 P   I   S   T   I   E   G  S   M  L   H  E   L   L   R   L   Q  E   I  

 Q  L   V  G  G  Q  L   A   V  V  E   P   Y   A   F   R   G  L   N 

 Y   L   R   V  L   N  V  S   G  N  Q  L   T   T   L   E   E   S   V 

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

 D  C  R   L   L   W  V  F   R   R   R   W  R   L   N  F   N  R   Q 

 Q  P   T   C  A   T   P   E   F   V  Q  G  K  E   F   K  D  F   P  

 D  V  L   L   P   N  Y   F   T   C  R   R   A   R   I   R   D  R   K 

 A   Q  Q  V  F   V  D  E   G  H  T   V  Q  F   V  C  R   A   D 

 G  D  P   P   P   A   I   L   W  L   S   P   R   K  H  L   V  S   A  

 K  S   N  G  R   L   T   V  F   P   D  G  T   L   E   V  R   Y   A  

 Q  V  Q  D  N  G  T   Y   L   C   I   A   A   N  A   G  G  N  D 

 S   M  P   A   H  L   H  V  R   S   Y   S   P   D  W  P   H  Q  P  

 N  K  T   F   A   F   I   S   N  Q  P   G  E   G  E   A   N  S   T  

 R   A   T   V  P   F   P   F   D  I   K  T   L   I   I   A   T   T   M 

 G  F   I   S   F   L   G  V  V  L   F   C   L   V  L   L   F   L   W 

 S   R   G  K  G  N  T   K  H  N  I   E   I   E   Y   V  P   R   K 

 S   D  A   G  I   S   S   A   D  A   P   R   K  F   N  M  K  M  I  

 P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L   L  

 G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 

T M
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TCG GAC GCA GGC ATC AGC TCC GCC GAC GCG CCC CGC AAG TTC AAC ATG AAG ATG ATA

CCA ACT TTC TTG TAC AAA GTG GTG GTA CCGG GGT AAG CCT ATC CCT AAC CCT CTC CTC

GGT CTC GAT TCT ACG CGT ACC GGT CAT CAT CAC CAT CAC CAT TGA TCTAGAGGATCTTTGT

GAAGGAACCTTACTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAAATATA

AAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAATTGTTTGTGTATTTTAGATTCCAACCTATGGAACTG

ATGAATGGGAGCAGTGGTGGAATGCCTTTAATGAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGA

TGAGGCTACTGCTGACTCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCT

TCAGAATTGCTAAGTTTTTTGAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATTTACACCACAA

AGGAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAAAATATTCTGTAACCTTTATAAGTAGGCATAACAGTTA

TAATCATAACATACTGTTTTTTCTTACTCCACACAGGCATAGAGTGTCTGCTATTAATAACTATGCTCAAAAATTG

TGTACCTTTAGCTTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGATCATA

ATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATA

AAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAA

TTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTC

TGGATCGGATCCACTAGAAGGCCTTAGTATGTATGTAAGTTAATAAAACCCTTTTTTGGAGAATGTAGATTTAAAA

AGC CTG CGT CCG TAG TCG AGG CGG CTG CGC GGG GCG TTC AAG TTG TAC TTC TAC TAT

GGT TGA AAG AAC ATG TTT CAC CAC CAT GGCC CCA TTC GGA TAG GGA TTG GGA GAG GAG

CCA GAG CTA AGA TGC GCA TGG CCA GTA GTA GTG GTA GTG GTA ACT AGATCTCCTAGAAACA

CTTCCTTGGAATGAAGACACCACACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCATTTATAT

TTTAAAAATTCACATATTACACAATTTGATGACTAAGATTAACAAACACATAAAATCTAAGGTTGGATACCTTGAC

TACTTACCCTCGTCACCACCTTACGGAAATTACTCCTTTTGGACAAAACGAGTCTTCTTTACGGTAGATCACTACT

ACTCCGATGACGACTGAGAGTTGTAAGATGAGGAGGTTTTTTCTTCTCTTTCCATCTTCTGGGGTTCCTGAAAGGA

AGTCTTAACGATTCAAAAAACTCAGTACGACACAAATCATTATCTTGAGAACGAACGAAACGATAAATGTGGTGTT

TCCTTTTTCGACGTGACGATATGTTCTTTTAATACCTTTTTATAAGACATTGGAAATATTCATCCGTATTGTCAAT

ATTAGTATTGTATGACAAAAAAGAATGAGGTGTGTCCGTATCTCACAGACGATAATTATTGATACGAGTTTTTAAC

ACATGGAAATCGAAAAATTAAACATTTCCCCAATTATTCCTTATAAACTACATATCACGGAACTGATCTCTAGTAT

TAGTCGGTATGGTGTAAACATCTCCAAAATGAACGAAATTTTTTGGAGGGTGTGGAGGGGGACTTGGACTTTGTAT

TTTACTTACGTTAACAACAACAATTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTT

AAAGTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATAGTACAG

ACCTAGCCTAGGTGATCTTCCGGAATCATACATACATTCAATTATTTTGGGAAAAAACCTCTTACATCTAAATTTT

 M  Q  V  S   K  R   M  L   A   G  G  V 

 R   S   M  P   S   P   L   L   A   C  W  Q  P   I   L   L   L   V  L  

 G  S   V  L   S   G  S   A   T   G  C  P   P   R   C   E   C   S   A  

 Q  D  R   A   V  L   C   H  R   K  R   F   V  A   V  P   E   G  I  

 P   T   E   T   R   L   L   D  L   G  K  N  R   I   K  T   L   N  Q 

 D  E   F   A   S   F   P   H  L   E   E   L   E   L   N  E   N  I   V 

 S   A   V  E   P   G  A   F   N  N  L   F   N  L   R   T   L   G  L  

 R   S   N  R   L   K  L   I   P   L   G  V  F   T   G  L   S   N  L  

 T   K  L   D  I   S   E   N  K  I   V  I   L   L   D  Y   M  F   Q 

 D  L   Y   N  L   K  S   L   E   V  G  D  N  D  L   V  Y   I   S  

 H  R   A   F   S   G  L   N  S   L   E   Q  L   T   L   E   K  C  N 

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

 L   R   H  L   N  I   N  A   I   R   D  Y   S   F   K  R   L   Y   R  

 L   K  V  L   E   I   S   H  W  P   Y   L   D  T   M  T   P   N  C 

 L   Y   G  L   N  L   T   S   L   S   I   T   H  C  N  L   T   A   V 

 P   Y   L   A   V  R   H  L   V  Y   L   R   F   L   N  L   S   Y   N 

 P   I   S   T   I   E   G  S   M  L   H  E   L   L   R   L   Q  E   I  

 Q  L   V  G  G  Q  L   A   V  V  E   P   Y   A   F   R   G  L   N 

 Y   L   R   V  L   N  V  S   G  N  Q  L   T   T   L   E   E   S   V 

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

 D  C  R   L   L   W  V  F   R   R   R   W  R   L   N  F   N  R   Q 

 Q  P   T   C  A   T   P   E   F   V  Q  G  K  E   F   K  D  F   P  

 D  V  L   L   P   N  Y   F   T   C  R   R   A   R   I   R   D  R   K 

 A   Q  Q  V  F   V  D  E   G  H  T   V  Q  F   V  C  R   A   D 

 G  D  P   P   P   A   I   L   W  L   S   P   R   K  H  L   V  S   A  

 K  S   N  G  R   L   T   V  F   P   D  G  T   L   E   V  R   Y   A  

 Q  V  Q  D  N  G  T   Y   L   C   I   A   A   N  A   G  G  N  D 

 S   M  P   A   H  L   H  V  R   S   Y   S   P   D  W  P   H  Q  P  

 N  K  T   F   A   F   I   S   N  Q  P   G  E   G  E   A   N  S   T  

 R   A   T   V  P   F   P   F   D  I   K  T   L   I   I   A   T   T   M 

 G  F   I   S   F   L   G  V  V  L   F   C   L   V  L   L   F   L   W 

 S   R   G  K  G  N  T   K  H  N  I   E   I   E   Y   V  P   R   K 

 S   D  A   G  I   S   S   A   D  A   P   R   K  F   N  M  K  M  I  

 P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L   L  

 G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 

attB2 (hybrid)

V5 epitope

6xH is SV40 Poly A
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AAACATATTTTTTTTTTATTTTTTACTGCACTGGACATCATTGAACTTATCTGATCAGTTTTAAATTTACTTCGAT

CCAAGGGTATTTGAAGTACCAGGTTCTTTCGATTACCTCTCACTCAAAATGACATTCCACTCAAAGTCAGCGCTGT

TTGCCTCCTTCTCTGTCCACAGAAATATCGCCGTCTCTTTCGCCGCTGCGTCCGCTATCTCTTTCGCCACCGTTTG

TAGCGTTACCTAGCGTCAATGTCCGCCTTCAGTTGCACTTTGTCAGCGGTTTCGTGACGAAGCTCCAAGCGGTTTA

CGCCATCAATTAAACACAAAGTGCTGTGCCAAAACTCCTCTCGCTTCTTATTTTTGTTTGTTTTTTGAGTGATTGG

GGTGGTGATTGGTTTTGGGTGGGTAAGCAGGGGAAAGTGTGAAAAATCCCGGCAATGGGCCAAGAGGATCAGGAGC

TATTAATTCGCGGAGGCAGCAAACACCCATCTGCCGAGCATCTGAACAATGTGAGTAGTACATGTGCATACATCTT

AAGTTCACTTGATCTATAGGAACTGCGATTGCAACATCAAATTGTCTGCGGCGTGAGAACTGCGACCCACAAAAAT

CCCAAACCGCAATCGCACAAACAAATAGTGACACGAAACAGATTATTCTGGTAGCTGTGCTCGCTATATAAGACAA

TTTTTAAGATCATATCATGATCAAGACATCTAAAGGCATTCATTTTCGACTACATTCTTTTTTACAAAAAATATAA

CAACCAGATATTTTAAGCTGATCCTAGATGCACAAAAAATAAATAAAAGTATAAACCTACTTCGTAGGATACTTCG

TTTTGTTCGGGGTTAGATGAGCATAACGCTTGTAGTTGATATTTGAGATCCCCTATCATTGCAGGGTGACAGCGGA

GCGGCTTCGCAGAGCTGCATTAACCAGGGCTTCGGGCAGGCCAAAAACTACGGCACGCTCCTGCCACCCAGTCCGC

CGGAGGACTCCGGTTCAGGGAGCGGCCAACTAGCCGAGAACCTCACCTATGCCTGGCACAATATGGACATCTTTGG

GGCGGTCAATCAGCCGGGCTCCGGATGGCGGCAGCTGGTCAACCGGACACGCGGACTATTCTGCAACGAGCGACAC

ATACCGGCGCCCAGGAAACATTTGCTCAAGAACGGTGAGTTTCTATTCGCAGTCGGCTGATCTGTGTGAAATCTTA

ATAAAGGGTCCAATTACCAATTTGAAACTCAGTTTGCGGCGTGGCCTATCCGGGCGAACTTTTGGCCGTGATGGGC

TTTGTATAAAAAAAAAATAAAAAATGACGTGACCTGTAGTAACTTGAATAGACTAGTCAAAATTTAAATGAAGCTA

GGTTCCCATAAACTTCATGGTCCAAGAAAGCTAATGGAGAGTGAGTTTTACTGTAAGGTGAGTTTCAGTCGCGACA

AACGGAGGAAGAGACAGGTGTCTTTATAGCGGCAGAGAAAGCGGCGACGCAGGCGATAGAGAAAGCGGTGGCAAAC

ATCGCAATGGATCGCAGTTACAGGCGGAAGTCAACGTGAAACAGTCGCCAAAGCACTGCTTCGAGGTTCGCCAAAT

GCGGTAGTTAATTTGTGTTTCACGACACGGTTTTGAGGAGAGCGAAGAATAAAAACAAACAAAAAACTCACTAACC

CCACCACTAACCAAAACCCACCCATTCGTCCCCTTTCACACTTTTTAGGGCCGTTACCCGGTTCTCCTAGTCCTCG

ATAATTAAGCGCCTCCGTCGTTTGTGGGTAGACGGCTCGTAGACTTGTTACACTCATCATGTACACGTATGTAGAA

TTCAAGTGAACTAGATATCCTTGACGCTAACGTTGTAGTTTAACAGACGCCGCACTCTTGACGCTGGGTGTTTTTA

GGGTTTGGCGTTAGCGTGTTTGTTTATCACTGTGCTTTGTCTAATAAGACCATCGACACGAGCGATATATTCTGTT

AAAAATTCTAGTATAGTACTAGTTCTGTAGATTTCCGTAAGTAAAAGCTGATGTAAGAAAAAATGTTTTTTATATT

GTTGGTCTATAAAATTCGACTAGGATCTACGTGTTTTTTATTTATTTTCATATTTGGATGAAGCATCCTATGAAGC

AAAACAAGCCCCAATCTACTCGTATTGCGAACATCAACTATAAACTCTAGGGGATAGTAACGTCCCACTGTCGCCT

CGCCGAAGCGTCTCGACGTAATTGGTCCCGAAGCCCGTCCGGTTTTTGATGCCGTGCGAGGACGGTGGGTCAGGCG

GCCTCCTGAGGCCAAGTCCCTCGCCGGTTGATCGGCTCTTGGAGTGGATACGGACCGTGTTATACCTGTAGAAACC

CCGCCAGTTAGTCGGCCCGAGGCCTACCGCCGTCGACCAGTTGGCCTGTGCGCCTGATAAGACGTTGCTCGCTGTG

TATGGCCGCGGGTCCTTTGTAAACGAGTTCTTGCCACTCAAAGATAAGCGTCAGCCGACTAGACACACTTTAGAAT

TATTTCCCAGGTTAATGGTTAAACTTTGAGTCAAACGCCGCACCGGATAGGCCCGCTTGAAAACCGGCACTACCCG
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6795
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AGTTCCGGTGCCGGAAAGACGACCCTGCTGAATGCCCTTGCCTTTCGATCGCCGCAGGGCATCCAAGTATCGCCAT

CCGGGATGCGACTGCTCAATGGCCAACCTGTGGACGCCAAGGAGATGCAGGCCAGGTGCGCCTATGTCCAGCAGGA

TGACCTCTTTATCGGCTCCCTAACGGCCAGGGAACACCTGATTTTCCAGGCCATGGTGCGGATGCCACGACATCTG

ACCTATCGGCAGCGAGTGGCCCGCGTGGATCAGGTGATCCAGGAGCTTTCGCTCAGCAAATGTCAGCACACGATCA

TCGGTGTGCCCGGCAGGGTGAAAGGTCTGTCCGGCGGAGAAAGGAAGCGTCTGGCATTCGCCTCCGAGGCACTAAC

CGATCCGCCGCTTCTGATCTGCGATGAGCCCACCTCCGGACTGGACTCATTTACCGCCCACAGCGTCGTCCAGGTG

CTGAAGAAGCTGTCGCAGAAGGGCAAGACCGTCATCCTGACCATTCATCAGCCGTCTTCCGAGCTGTTTGAGCTCT

TTGACAAGATCCTTCTGATGGCCGAGGGCAGGGTAGCTTTCTTGGGCACTCCCAGCGAAGCCGTCGACTTCTTTTC

CTAGTGAGTTCGATGTGTTTATTAAGGGTATCTAGCATTACATTACATCTCAACTCCTATCCAGCGTGGGTGCCCA

GTGTCCTACCAACTACAATCCGGCGGACTTTTACGTACAGGTGTTGGCCGTTGTGCCCGGACGGGAGATCGAGTCC

CGTGATCGGATCGCCAAGATATGCGACAATTTTGCTATTAGCAAAGTAGCCCGGGATATGGAGCAGTTGTTGGCCA

CCAAAAATTTGGAGAAGCCACTGGAGCAGCCGGAGAATGGGTACACCTACAAGGCCACCTGGTTCATGCAGTTCCG

GGCGGTCCTGTGGCGATCCTGGCTGTCGGTGCTCAAGGAACCACTCCTCGTAAAAGTGCGACTTATTCAGACAACG

GTGAGTGGTTCCAGTGGAAACAAATGATATAACGCTTACAATTCTTGGAAACAAATTCGCTAGATTTTAGTTAGAA

TTGCCTGATTCCACACCCTTCTTAGTTTTTTTCAATGAGATGTATAGTTTATAGTTTTGCAGAAAATAAATAAATT

TCATTTAACTCGCGAACATGTTGAAGATATGAATATTAATGAGATGCGAGTAACATTTTAATTTGCAGATGGTTGC

CATCTTGATTGGCCTCATCTTTTTGGGCCAACAACTCACGCAAGTGGGCGTGATGAATATCAACGGAGCCATCTTC

TCAAGGCCACGGCCTTTCTGCTGGGACGACTTACGGGAACGGAAAGCTAGCGGCGTCCCGTAGGTTCATAGCGGTA

GGCCCTACGCTGACGAGTTACCGGTTGGACACCTGCGGTTCCTCTACGTCCGGTCCACGCGGATACAGGTCGTCCT

ACTGGAGAAATAGCCGAGGGATTGCCGGTCCCTTGTGGACTAAAAGGTCCGGTACCACGCCTACGGTGCTGTAGAC

TGGATAGCCGTCGCTCACCGGGCGCACCTAGTCCACTAGGTCCTCGAAAGCGAGTCGTTTACAGTCGTGTGCTAGT

AGCCACACGGGCCGTCCCACTTTCCAGACAGGCCGCCTCTTTCCTTCGCAGACCGTAAGCGGAGGCTCCGTGATTG

GCTAGGCGGCGAAGACTAGACGCTACTCGGGTGGAGGCCTGACCTGAGTAAATGGCGGGTGTCGCAGCAGGTCCAC

GACTTCTTCGACAGCGTCTTCCCGTTCTGGCAGTAGGACTGGTAAGTAGTCGGCAGAAGGCTCGACAAACTCGAGA

AACTGTTCTAGGAAGACTACCGGCTCCCGTCCCATCGAAAGAACCCGTGAGGGTCGCTTCGGCAGCTGAAGAAAAG

GATCACTCAAGCTACACAAATAATTCCCATAGATCGTAATGTAATGTAGAGTTGAGGATAGGTCGCACCCACGGGT

CACAGGATGGTTGATGTTAGGCCGCCTGAAAATGCATGTCCACAACCGGCAACACGGGCCTGCCCTCTAGCTCAGG

GCACTAGCCTAGCGGTTCTATACGCTGTTAAAACGATAATCGTTTCATCGGGCCCTATACCTCGTCAACAACCGGT

GGTTTTTAAACCTCTTCGGTGACCTCGTCGGCCTCTTACCCATGTGGATGTTCCGGTGGACCAAGTACGTCAAGGC

CCGCCAGGACACCGCTAGGACCGACAGCCACGAGTTCCTTGGTGAGGAGCATTTTCACGCTGAATAAGTCTGTTGC

CACTCACCAAGGTCACCTTTGTTTACTATATTGCGAATGTTAAGAACCTTTGTTTAAGCGATCTAAAATCAATCTT

AACGGACTAAGGTGTGGGAAGAATCAAAAAAAGTTACTCTACATATCAAATATCAAAACGTCTTTTATTTATTTAA

AGTAAATTGAGCGCTTGTACAACTTCTATACTTATAATTACTCTACGCTCATTGTAAAATTAAACGTCTACCAACG

GTAGAACTAACCGGAGTAGAAAAACCCGGTTGTTGAGTGCGTTCACCCGCACTACTTATAGTTGCCTCGGTAGAAG
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CTCTTCCTGACCAACATGACCTTTCAAAACGTCTTTGCCACGATAAATGTAAGTCTTGTTTAGAATACATTTGCAT

ATTAATAATTTACTAACTTTCTAATGAATCGATTCGATTTAGGTGTTCACCTCAGAGCTGCCAGTTTTTATGAGGG

AGGCCCGAAGTCGACTTTATCGCTGTGACACATACTTTCTGGGCAAAACGATTGCCGAATTACCGCTTTTTCTCAC

AGTGCCACTGGTCTTCACGGCGATTGCCTATCCGATGATCGGACTGCGGGCCGGAGTGCTGCACTTCTTCAACTGC

CTGGCGCTGGTCACTCTGGTGGCCAATGTGTCAACGTCCTTCGGATATCTAATATCCTGCGCCAGCTCCTCGACCT

CGATGGCGCTGTCTGTGGGTCCGCCGGTTATCATACCATTCCTGCTCTTTGGCGGCTTCTTCTTGAACTCGGGCTC

GGTGCCAGTATACCTCAAATGGTTGTCGTACCTCTCATGGTTCCGTTACGCCAACGAGGGTCTGCTGATTAACCAA

TGGGCGGACGTGGAGCCGGGCGAAATTAGCTGCACATCGTCGAACACCACGTGCCCCAGTTCGGGCAAGGTCATCC

TGGAGACGCTTAACTTCTCCGCCGCCGATCTGCCGCTGGACTACGTGGGTCTGGCCATTCTCATCGTGAGCTTCCG

GGTGCTCGCATATCTGGCTCTAAGACTTCGGGCCCGACGCAAGGAGTAGCCGACATATATCCGAAATAACTGCTTG

TTTTTTTTTTTACCATTATTACCATCGTGTTTACTGTTTATTGCCCCCTCAAAAAGCTAATGTAATTATATTTGTG

CCAATAAAAACAAGATATGACCTATAGAATACAAGTATTTCCCCTTCGAACATCCCCACAAGTAGACTTTGGATTT

GTCTTCTAACCAAAAGACTTACACACCTGCATACCTTACATCAAAAACTCGTTTATCGCTACATAAAACACCGGGA

TATATTTTTTATATACATACTTTTCAAATCGCGCGCCCTCTTCATAATTCACCTCCACCACACCACGTTTCGTAGT

TGCTCTTTCGCTGTCTCCCACCCGCTCTCCGCAACACATTCACCTTTTGTTCGACGACCTTGGAGCGACTGTCGTT

AGTTCCGCGCGATTCGGTTCGCTCAAATGGTTCCGAGTGGTTCATTTCGTCTCAATAGAAATTAGTAATAAATATT

TGTATGTACAATTTATTTGCTCCAATATATTTGTATATATTTCCCTCACAGCTATATTTATTCTAATTTAATATTA

GAGAAGGACTGGTTGTACTGGAAAGTTTTGCAGAAACGGTGCTATTTACATTCAGAACAAATCTTATGTAAACGTA

TAATTATTAAATGATTGAAAGATTACTTAGCTAAGCTAAATCCACAAGTGGAGTCTCGACGGTCAAAAATACTCCC

TCCGGGCTTCAGCTGAAATAGCGACACTGTGTATGAAAGACCCGTTTTGCTAACGGCTTAATGGCGAAAAAGAGTG

TCACGGTGACCAGAAGTGCCGCTAACGGATAGGCTACTAGCCTGACGCCCGGCCTCACGACGTGAAGAAGTTGACG

GACCGCGACCAGTGAGACCACCGGTTACACAGTTGCAGGAAGCCTATAGATTATAGGACGCGGTCGAGGAGCTGGA

GCTACCGCGACAGACACCCAGGCGGCCAATAGTATGGTAAGGACGAGAAACCGCCGAAGAAGAACTTGAGCCCGAG

CCACGGTCATATGGAGTTTACCAACAGCATGGAGAGTACCAAGGCAATGCGGTTGCTCCCAGACGACTAATTGGTT

ACCCGCCTGCACCTCGGCCCGCTTTAATCGACGTGTAGCAGCTTGTGGTGCACGGGGTCAAGCCCGTTCCAGTAGG

ACCTCTGCGAATTGAAGAGGCGGCGGCTAGACGGCGACCTGATGCACCCAGACCGGTAAGAGTAGCACTCGAAGGC

CCACGAGCGTATAGACCGAGATTCTGAAGCCCGGGCTGCGTTCCTCATCGGCTGTATATAGGCTTTATTGACGAAC

AAAAAAAAAAATGGTAATAATGGTAGCACAAATGACAAATAACGGGGGAGTTTTTCGATTACATTAATATAAACAC

GGTTATTTTTGTTCTATACTGGATATCTTATGTTCATAAAGGGGAAGCTTGTAGGGGTGTTCATCTGAAACCTAAA

CAGAAGATTGGTTTTCTGAATGTGTGGACGTATGGAATGTAGTTTTTGAGCAAATAGCGATGTATTTTGTGGCCCT

ATATAAAAAATATATGTATGAAAAGTTTAGCGCGCGGGAGAAGTATTAAGTGGAGGTGGTGTGGTGCAAAGCATCA

ACGAGAAAGCGACAGAGGGTGGGCGAGAGGCGTTGTGTAAGTGGAAAACAAGCTGCTGGAACCTCGCTGACAGCAA

TCAAGGCGCGCTAAGCCAAGCGAGTTTACCAAGGCTCACCAAGTAAAGCAGAGTTATCTTTAATCATTATTTATAA

ACATACATGTTAAATAAACGAGGTTATATAAACATATATAAAGGGAGTGTCGATATAAATAAGATTAAATTATAAT
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TGACTTTTTAAGGTAATTTTTTGTGACCTGTTCGGAGTGATTAGCGTTACAATTTGAACTGAAAGTGACATCCAGT

GTTTGTTCCTTGTGTAGATGCATCTCAAAAAAATGGTGGGCATAATAGTGTTGTTTATATATATCAAAAATAACAA

CTATAATAATAAGAATACATTTAATTTAGAAAATGCTTGGATTTCACTGGAACTAGAATTAATTCGGCTGCTGCTC

TAAACGACGCATTTCGTACTCCAAAGTACGAATTTTTTCCCTCAAGCTCTTATTTTCATTAAACAATGAACAGGAC

CTAACGCACAGTCACGTTATTGTTTACATAAATGATTTTTTTTACTATTCAAACTTACTCTGTTTGTGTACTCCCA

CTGGTATAGCCTTCTTTTATCTTTTCTGGTTCAGGCTCTATCACTTTACTAGGTACGGCATCTGCGTTGAGTCGCC

TCCTTTTAAATGTCTGACCTTTTGCAGGTGCAGCCTTCCACTGCGAATCATTAAAGTGGGTATCACAAATTTGGGA

GTTTTCACCAAGGCTGCACCCAAGGCTCTGCTCCCACAATTTTCTCTTAATAGCACACTTCGGCACGTGAATTAAT

TTTACTCCAGTCACAGCTTTGCAGCAAAATTTGCAATATTTCATTTTTTTTTATTCCACGTAAGGGTTAATGTTTT

CAAAAAAAAATTCGTCCGCACACAACCTTTCCTCTCAACAAGCAAACGTGCACTGAATTTAAGTGTATACTTCGGT

AAGCTTCGGCTATCGACGGGACCACCTTATGTTATTTCATCATG

ACTGAAAAATTCCATTAAAAAACACTGGACAAGCCTCACTAATCGCAATGTTAAACTTGACTTTCACTGTAGGTCA

CAAACAAGGAACACATCTACGTAGAGTTTTTTTACCACCCGTATTATCACAACAAATATATATAGTTTTTATTGTT

GATATTATTATTCTTATGTAAATTAAATCTTTTACGAACCTAAAGTGACCTTGATCTTAATTAAGCCGACGACGAG

ATTTGCTGCGTAAAGCATGAGGTTTCATGCTTAAAAAAGGGAGTTCGAGAATAAAAGTAATTTGTTACTTGTCCTG

GATTGCGTGTCAGTGCAATAACAAATGTATTTACTAAAAAAAATGATAAGTTTGAATGAGACAAACACATGAGGGT

GACCATATCGGAAGAAAATAGAAAAGACCAAGTCCGAGATAGTGAAATGATCCATGCCGTAGACGCAACTCAGCGG

AGGAAAATTTACAGACTGGAAAACGTCCACGTCGGAAGGTGACGCTTAGTAATTTCACCCATAGTGTTTAAACCCT

CAAAAGTGGTTCCGACGTGGGTTCCGAGACGAGGGTGTTAAAAGAGAATTATCGTGTGAAGCCGTGCACTTAATTA

AAATGAGGTCAGTGTCGAAACGTCGTTTTAAACGTTATAAAGTAAAAAAAAATAAGGTGCATTCCCAATTACAAAA

GTTTTTTTTTAAGCAGGCGTGTGTTGGAAAGGAGAGTTGTTCGTTTGCACGTGACTTAAATTCACATATGAAGCCA

TTCGAAGCCGATAGCTGCCCTGGTGGAATACAATAAAGTAGTAC
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GGCCAGACCCACGTAGTCCAGCGGCAGATCGGCGGCGGAGAAGTTAAGCGTCTCCAGGATGACCTTGCCCGAACTGGG

GCACGTGGTGTTCGACGATGTGCAGCTAATTTCGCCCGGCTCCACGTCCGCCCATTGGTTAATCAGCAGACCCTCGTT

GGCGTAACGGAACCATGAGAGGTACGACAACCATTTGAGGTATACTGGCACCGAGCCCGAGTTCAAGAAGAAGGCGTT

TTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACT

ATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCT

GTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGT

TCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGA

GTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGG

CGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCT

GAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTT

TGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGC

TCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAA

TTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGA

GGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACG

GGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAAT

AAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTG

CCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTC

ACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTG

CAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTAT

GGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTC

ATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAACACGGGATAATACCGCGCCACATAGCAG

AACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAG

TTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAAC

AGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATA

CCGGTCTGGGTGCATCAGGTCGCCGTCTAGCCGCCGCCTCTTCAATTCGCAGAGGTCCTACTGGAACGGGCTTGACCC

CGTGCACCACAAGCTGCTACACGTCGATTAAAGCGGGCCGAGGTGCAGGCGGGTAACCAATTAGTCGTCTGGGAGCAA

CCGCATTGCCTTGGTACTCTCCATGCTGTTGGTAAACTCCATATGACCGTGGCTCGGGCTCAAGTTCTTCTTCCGCAA

AAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGA

TATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGA

CAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAGCCACATCCAGCA

AGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACT

CAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCC

GCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAAACCATAGACGCGAGACGA

CTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGCCACCAAAAAA

ACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCG

AGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTT

AATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACT

CCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGC

CCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTA

TTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAAC

GGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCACCACAG

TGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACAC

GTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATA

CCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAG

TAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTGTGCCCTATTATGGCGCGGTGTATCGTC

TTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTC

AAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTG

TCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTAT
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TTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGG

GGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAA

TAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGA

GACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTG

TCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACCG

AATCGCGCGGAACTAACGACAGTCGCTCCAAGGTCGTCGAACAAAAGGTGAATGTGTTGCGGAGAGCGGGTGGGAGAC

AGCGAAAGAGCAACTACGAAACGTGGTGTGGTGGAGGTGAATTATGAAGAGGGCGCGCGATTTGAAAAGTATGTATAT

AAAAAATATATCCCGGTGTTTTATGTAGCGATAAACGAGTTTTTGATGTAAGGTATGCAGGTGTGTAAGTCTTTTGGT

TAGAAGACAAATCCAAAGTCTACTTGTGGGGATGTTCGAAGGGGAAATACTTGTATTCTATAGGTCATATCTTGTTTT

TATTGGCACAAATATAATTACATTAGCTTTTTGAGGGGGCAATAAACAGTAAACACGATGGTAATAATGGTAAAAAAA

AAAACAAGCAGTTATTTCGGATATATGTCGGCTACTCCTTGCGTCGGGCCCGAAGTCTTAGAGCCAGATATGCGAGCA

CCCGGAAGCTCACGATGAGAATGGCCAGACCATGATGAAATAACATAAGGTGGTCCCGTCGGCAAGAGACATCCACTT

AACGTATGCTTGCAATAAGTGCGAGTGAAAGGAATAGTATTCTGAGTGTCGTATTGAGTCTGAGTGAGACAGCGATAT

GATTGTTGATTAACCCTTAGCATGTCCGTGGGGTTTGAATTAACTCATAATATTAATTAGACGAAATTATTTTTAAAG

TTTTATTTTTAATAATTTGCGAGTACGCAAAGCTTCTGCATGAGCTCGGATCCAAGCTTGCATGCCTGCAGGTCGGAG

TACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTA

CTGTCCTCCGAGCGGAGACTCTAGCGAGCGCCGGAGTATAAATAGAGGCGCTTCGTCTACGGAGCGACAATTCAATTC

AAACAAGCAAAGTGAACACGTCGCTAAGCGAAAGCTAAGCAAATAAACAAGCGCAGCTGAACAAGCTAAACAATCTGC

AGTAAAGTGCAAGTTAAAGTGAATCAATTAAAAGTAACCAGCAACCAAGTAAATCAACTGCAACTACTGAAATCTGCC

GTACTACTTTATTGTATTCCACCAGGGCAGCCGTTCTCTGTAGGTGAA

TTGCATACGAACGTTATTCACGCTCACTTTCCTTATCATAAGACTCACAGCATAACTCAGACTCACTCTGTCGCTATA

CTAACAACTAATTGGGAATCGTACAGGCACCCCAAACTTAATTGAGTATTATAATTAATCTGCTTTAATAAAAATTTC

AAAATAAAAATTATTAAACGCTCATGCGTTTCGAAGACGTACTCGAGCCTAGGTTCGAACGTACGGACGTCCAGCCTC

ATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCAT

GACAGGAGGCTCGCCTCTGAGATCGCTCGCGGCCTCATATTTATCTCCGCGAAGCAGATGCCTCGCTGTTAAGTTAAG

TTTGTTCGTTTCACTTGTGCAGCGATTCGCTTTCGATTCGTTTATTTGTTCGCGTCGACTTGTTCGATTTGTTAGACG

TCATTTCACGTTCAATTTCACTTAGTTAATTTTCATTGGTCGTTGGTTCATTTAGTTGACGTTGATGACTTTAGACGG

AATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCC

CCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTT

ATCCGCATAGTGCTCCGGGAAAGCAGAGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCT

CTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGCAGTCCCGCGCAGTCGCCCACAACCGCCCAC

AGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTATGGCGTGGC

TTAGCGCGCCTTGATTGCTGTCAGCGAGGTTCCAGCAGCTTGTTTTCCACTTACACAACGCCTCTCGCCCACCCTCTG

TCGCTTTCTCGTTGATGCTTTGCACCACACCACCTCCACTTAATACTTCTCCCGCGCGCTAAACTTTTCATACATATA

TTTTTTATATAGGGCCACAAAATACATCGCTATTTGCTCAAAAACTACATTCCATACGTCCACACATTCAGAAAACCA

ATCTTCTGTTTAGGTTTCAGATGAACACCCCTACAAGCTTCCCCTTTATGAACATAAGATATCCAGTATAGAACAAAA

ATAACCGTGTTTATATTAATGTAATCGAAAAACTCCCCCGTTATTTGTCATTTGTGCTACCATTATTACCATTTTTTT

TTTTGTTCGTCAATAAAGCCTATATACAGCCGATGAGGAACGCAGCCCGGGCTTCAGAATCTCGGTCTATACGCTCGT

GGGCCTTCGAGTGCTACTCTTACCGGTCTG
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AAGAAGTAATTATTGAATACAAGAAGAGAACTCTGAATAGGGAATTGGGGAATTCGTTAACAGATCTGACAAGTTTGT

ACAAAAAAGTTGGAAA ATG CTG CTa CGA CGG CGC AAC GGC CCC TGC CCC TTC CCC CTG CTG

CTT CTG CTC CTG GCC CAC TGC ATT TGC ATT TGG CCC GCG TCG GCG GCC CGC GAT CGC

TAC GCC CGC CAG AAC AAT CGC CAG CGC CAT CAG GAT ATA GAT CGC GAT CGG GAT CGA

GAT CGA TTC CTA TAC CGC AGC AGT TCG GCC CAA AAT CGA CAG AGG GGC GGG GCC AAC

TTC GCC CTG GGA CTG GGA GCC AAC GGA GTC ACC ATT CCC ACC AGT CTG GAG GAT AAG

AAC AAG AAC GAG TTC GTC AAG GGG AAA ATC TGC ATC GGC ACT AAA TCT CGG CTC TCC

GTG CCC TCC AAC AAG GAA CAT CAT TAC CGA AAC CTC AGA GAT CGG TAC ACG AAC TGT

ACG TAT GTG GAT GGC AAC TTG AAA CTG ACC TGG CTA CCC AAC GAG AAT TTG GAC CTC

AGC TTC CTA GAC AAC ATA CGG GAG GTC ACC GGC TAT ATT CTG ATC AGT CAT GTG GAC

GTT AAG AAA GTG GTG TTT CCC AAA CTA CAA ATC ATT CGC GGA CGC ACG CTG TTC AGC

TTA TCC GTG GAG GAG GAG AAG TAT GCC TTG TTC GTC ACT TAT TCC AAA ATG TAC ACG

CTG GAG ATT CCC GAT CTA CGC GAT GTC TTA AAT GGC CAA GTG GGC TTC CAC AAC AAC

TAC AAT CTC TGC CAC ATG CGA ACG ATC CAG TGG TCG GAG ATT GTA TCC AAC GGC ACG

GAT GCA TAC TAC AAC TAC GAC TTT ACT GCT CCG GAG CGC GAG TGT CCC AAG TGC CAC

GAG AGC TGC ACG CAC GGA TGT TGG GGC GAG GGT CCC AAG AAT TGC CAG AAG TTC AGC

TTCTTCATTAATAACTTATGTTCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACA

TGTTTTTTCAACCTTT TAC GAC GAt GCT GCC GCG TTG CCG GGG ACG GGG AAG GGG GAC GAC

GAA GAC GAG GAC CGG GTG ACG TAA ACG TAA ACC GGG CGC AGC CGC CGG GCG CTA GCG

ATG CGG GCG GTC TTG TTA GCG GTC GCG GTA GTC CTA TAT CTA GCG CTA GCC CTA GCT

CTA GCT AAG GAT ATG GCG TCG TCA AGC CGG GTT TTA GCT GTC TCC CCG CCC CGG TTG

AAG CGG GAC CCT GAC CCT CGG TTG CCT CAG TGG TAA GGG TGG TCA GAC CTC CTA TTC

TTG TTC TTG CTC AAG CAG TTC CCC TTT TAG ACG TAG CCG TGA TTT AGA GCC GAG AGG

CAC GGG AGG TTG TTC CTT GTA GTA ATG GCT TTG GAG TCT CTA GCC ATG TGC TTG ACA

TGC ATA CAC CTA CCG TTG AAC TTT GAC TGG ACC GAT GGG TTG CTC TTA AAC CTG GAG

TCG AAG GAT CTG TTG TAT GCC CTC CAG TGG CCG ATA TAA GAC TAG TCA GTA CAC CTG

CAA TTC TTT CAC CAC AAA GGG TTT GAT GTT TAG TAA GCG CCT GCG TGC GAC AAG TCG

AAT AGG CAC CTC CTC CTC TTC ATA CGG AAC AAG CAG TGA ATA AGG TTT TAC ATG TGC

GAC CTC TAA GGG CTA GAT GCG CTA CAG AAT TTA CCG GTT CAC CCG AAG GTG TTG TTG

ATG TTA GAG ACG GTG TAC GCT TGC TAG GTC ACC AGC CTC TAA CAT AGG TTG CCG TGC

CTA CGT ATG ATG TTG ATG CTG AAA TGA CGA GGC CTC GCG CTC ACA GGG TTC ACG GTG

CTC TCG ACG TGC GTG CCT ACA ACC CCG CTC CCA GGG TTC TTA ACG GTC TTC AAG TCG
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 Y   A   R   Q  N  N  R   Q  R   H  Q  D  I   D  R   D  R   D  R  

 D  R   F   L   Y   R   S   S   S   A   Q  N  R   Q  R   G  G  A   N 

 F   A   L   G  L   G  A   N  G  V  T   I   P   T   S   L   E   D  K 

 N  K  N  E   F   V  K  G  K  I   C   I   G  T   K  S   R   L   S  

 V  P   S   N  K  E   H  H  Y   R   N  L   R   D  R   Y   T   N  C 

 T   Y   V  D  G  N  L   K  L   T   W  L   P   N  E   N  L   D  L  

 S   F   L   D  N  I   R   E   V  T   G  Y   I   L   I   S   H  V  D 

 V  K  K  V  V  F   P   K  L   Q  I   I   R   G  R   T   L   F   S  

 L   S   V  E   E   E   K  Y   A   L   F   V  T   Y   S   K  M  Y   T  

 L   E   I   P   D  L   R   D  V  L   N  G  Q  V  G  F   H  N  N 

 Y   N  L   C   H  M  R   T   I   Q  W  S   E   I   V  S   N  G  T  

 D  A   Y   Y   N  Y   D  F   T   A   P   E   R   E   C   P   K  C  H 

 E   S   C   T   H  G  C  W  G  E   G  P   K  N  C  Q  K  F   S  

 K  L   T   C  S   P   Q  C  A   G  G  R   C   Y   G  P   K  P   R  

 E   C   C  H  L   F   C   A   G  G  C  T   G  P   T   Q  K  D  C 

 I   A   C  K  N  F   F   D  E   A   V  S   K  E   E   C   P   P   M 

 R   K  Y   N  P   T   T   Y   V  L   E   T   N  P   E   G  K  Y   A  

 Y   G  A   T   C  V  K  E   C   P   G  H  L   L   R   D  N  G  A  

 C  V  R   S   C   P   Q  D  K  M  D  K  G  G  E   C   V  P   C  

 N  G  P   C   P   K  T   C  P   G  V  T   V  L   H  A   G  N  I  

 D  S   F   R   N  C  T   V  I   D  G  N  I   R   I   L   D  Q  T  

 F   S   G  F   Q  D  V  Y   A   N  Y   T   M  G  P   R   Y   I   P  

 L   D  P   E   R   R   E   V  F   S   T   V  K  E   I   T   G  Y   L  

 N  I   E   G  T   H  P   Q  F   R   N  L   S   Y   F   R   N  L   E  

 T   I   H  G  R   Q  L   M  E   S   M  F   A   A   L   A   I   V  K 

 S   S   L   Y   S   L   E   M  R   N  L   K  Q  I   S   S   G  S   V 

 V  I   Q  H  N  R   D  L   C   Y   V  S   N  I   R   W  P   A   I  

 Q  K  E   P   E   Q  K  V  W  V  N  E   N  L   R   A   D  L   C  

 E   K  N  G  T   I   C   S   D  Q  C  N  E   D  G  C  W  G  A  

 G  T   D  Q  C  L   T   C  K  N  F   N  F   N  G  T   C  I   A  

 D  C  G  Y   I   S   N  A   Y   K  F   D  N  R   T   C  K  I   C  

 H  P   E   C   R   T   C  N  G  A   G  A   D  H  C  Q  E   C   V 

 H  V  R   D  G  Q  H  C  V  S   E   C   P   K  N  K  Y   N  D 

 R   G  V  C  R   E   C   H  A   T   C  D  G  C  T   G  P   K  D 

 T   I   G  I   G  A   C  T   T   C  N  L   A   I   I   N  N  D  A  

 T   V  K  R   C   L   L   K  D  D  K  C  P   D  G  Y   F   W  E  

 Y   V  H  P   Q  E   Q  G  S   L   K  P   L   A   G  R   A   V  C 

 R   K  C  H  P   L   C   E   L   C   T   N  Y   G  Y   H  E   Q  V 

 C  S   K  C  T   H  Y   K  R   R   E   Q  C  E   T   E   C   P   A  

 D  H  Y   T   D  E   E   Q  R   E   C   F   Q  R   H  P   E   C   N 

 G  C  T   G  P   G  A   D  D  C  K  S   C   R   N  F   K  L   F  

 D  A   N  E   T   G  P   Y   V  N  S   T   M  F   N  C  T   S   K 

 C  P   L   E   M  R   H  V  N  Y   Q  Y   T   A   I   G  P   Y   C  

 A   A   S   P   P   R   S   S   K  P   T   F   L   Y   K  V  V  V  P  

 R   A   R   D  P   P   V  A   T   M  V  S   K  G  E   E   L   F   T  

 G  V  V  P   I   L   V  E   L   D  G  D  V  N  G  H  K  F   S  

 V  S   G  E   G  E   G  D  A   T   Y   G  K  L   T   L   K  F   I  

 C   T   T   G  K  L   P   V  P   W  P   T   L   V  T   T   L   T   Y  

 G  V  Q  C  F   S   R   Y   P   D  H  M  K  Q  H  D  F   F   K 

 S   A   M  P   E   G  Y   V  Q  E   R   T   I   F   F   K  D  D  G 

 N  Y   K  T   R   A   E   V  K  F   E   G  D  T   L   V  N  R   I  

 E   L   K  G  I   D  F   K  E   D  G  N  I   L   G  H  K  L   E  

 Y   N  Y   N  S   H  N  V  Y   I   M  A   D  K  Q  K  N  G  I  

 K  V  N  F   K  I   R   H  N  I   E   D  G  S   V  Q  L   A   D 

 H  Y   Q  Q  N  T   P   I   G  D  G  P   V  L   L   P   D  N  H 

 Y   L   S   T   Q  S   A   L   S   K  D  P   N  E   K  R   D  H  M 

 V  L   L   E   F   V  T   A   A   G  I   T   L   G  M  D  E   L   Y  

 K  • 

P o l y l i n k e r attB1 (hybrid)

was G

3355

3433

3494

3551

3608

3665

3722

3779

3836

3893

3950

4007

4064

4121

4178

4235

1

16

35

54

73

92

111

130

149

168

187

206

225

244

263

282

301

320

339

358

377

396

415

434

453

472

491

510

529

548

567

586

605

624

643

662

681

700

719

738

757

776

795

814

833

852

871

890

909

928

947

966

985

1004

1023

1042

1061

1080

1099

1118



AAG CTC ACC TGC TCG CCA CAG TGT GCC GGA GGT CGT TGC TAT GGA CCA AAG CCG CGG

GAG TGT TGT CAC CTC TTC TGC GCC GGA GGA TGC ACT GGT CCC ACG CAA AAG GAT TGC

ATC GCC TGC AAG AAC TTC TTC GAC GAG GCA GTA TCA AAG GAG GAA TGC CCG CCC ATG

CGC AAG TAC AAT CCC ACC ACC TAT GTT CTT GAA ACG AAT CCT GAG GGA AAG TAT GCC

TAT GGT GCC ACC TGC GTC AAG GAG TGT CCC GGT CAT CTG TTG CGG GAT AAT GGC GCC

TGC GTG CGC AGC TGT CCC CAG GAC AAG ATG GAC AAG GGG GGC GAG TGT GTG CCC TGC

AAT GGA CCG TGC CCC AAA ACC TGC CCG GGC GTT ACT GTC CTG CAT GCC GGC AAC ATT

GAC TCG TTC CGG AAT TGT ACG GTG ATC GAT GGC AAC ATT CGC ATT TTG GAT CAG ACC

TTC TCG GGC TTC CAG GAT GTC TAT GCC AAC TAC ACG ATG GGA CCA CGA TAC ATA CCG

CTG GAT CCC GAG CGA CGG GAG GTG TTC TCC ACG GTG AAG GAG ATC ACC GGG TAT CTG

AAT ATC GAG GGA ACC CAC CCG CAG TTC CGG AAT CTG TCG TAC TTT CGC AAT CTG GAA

ACA ATT CAT GGC CGC CAG CTG ATG GAG AGC ATG TTT GCC GCT TTG GCG ATC GTT AAG

TCA TCC CTG TAC AGC CTG GAG ATG CGC AAT CTG AAG CAG ATT AGT TCC GGC AGT GTG

GTC ATC CAG CAT AAT AGA GAC CTC TGC TAC GTA AGC AAT ATC CGT TGG CCG GCC ATT

CAG AAG GAG CCC GAA CAG AAG GTG TGG GTC AAC GAG AAT CTC AGG GCG GAT CTA TGC

GAG AAA AAT GGA ACC ATT TGC TCG GAT CAG TGC AAC GAG GAC GGC TGC TGG GGA GCT

GGC ACG GAT CAG TGC CTT ACC TGC AAG AAC TTC AAT TTC AAT GGC ACC TGC ATC GCC

TTC GAG TGG ACG AGC GGT GTC ACA CGG CCT CCA GCA ACG ATA CCT GGT TTC GGC GCC

CTC ACA ACA GTG GAG AAG ACG CGG CCT CCT ACG TGA CCA GGG TGC GTT TTC CTA ACG

TAG CGG ACG TTC TTG AAG AAG CTG CTC CGT CAT AGT TTC CTC CTT ACG GGC GGG TAC

GCG TTC ATG TTA GGG TGG TGG ATA CAA GAA CTT TGC TTA GGA CTC CCT TTC ATA CGG

ATA CCA CGG TGG ACG CAG TTC CTC ACA GGG CCA GTA GAC AAC GCC CTA TTA CCG CGG

ACG CAC GCG TCG ACA GGG GTC CTG TTC TAC CTG TTC CCC CCG CTC ACA CAC GGG ACG

TTA CCT GGC ACG GGG TTT TGG ACG GGC CCG CAA TGA CAG GAC GTA CGG CCG TTG TAA

CTG AGC AAG GCC TTA ACA TGC CAC TAG CTA CCG TTG TAA GCG TAA AAC CTA GTC TGG

AAG AGC CCG AAG GTC CTA CAG ATA CGG TTG ATG TGC TAC CCT GGT GCT ATG TAT GGC

GAC CTA GGG CTC GCT GCC CTC CAC AAG AGG TGC CAC TTC CTC TAG TGG CCC ATA GAC

TTA TAG CTC CCT TGG GTG GGC GTC AAG GCC TTA GAC AGC ATG AAA GCG TTA GAC CTT

TGT TAA GTA CCG GCG GTC GAC TAC CTC TCG TAC AAA CGG CGA AAC CGC TAG CAA TTC

AGT AGG GAC ATG TCG GAC CTC TAC GCG TTA GAC TTC GTC TAA TCA AGG CCG TCA CAC

CAG TAG GTC GTA TTA TCT CTG GAG ACG ATG CAT TCG TTA TAG GCA ACC GGC CGG TAA

GTC TTC CTC GGG CTT GTC TTC CAC ACC CAG TTG CTC TTA GAG TCC CGC CTA GAT ACG

CTC TTT TTA CCT TGG TAA ACG AGC CTA GTC ACG TTG CTC CTG CCG ACG ACC CCT CGA

CCG TGC CTA GTC ACG GAA TGG ACG TTC TTG AAG TTA AAG TTA CCG TGG ACG TAG CGG

 M  L   L   R   R   R   N  G  P   C   P   F   P   L   L  

 L   L   L   L   A   H  C  I   C   I   W  P   A   S   A   A   R   D  R  

 Y   A   R   Q  N  N  R   Q  R   H  Q  D  I   D  R   D  R   D  R  

 D  R   F   L   Y   R   S   S   S   A   Q  N  R   Q  R   G  G  A   N 

 F   A   L   G  L   G  A   N  G  V  T   I   P   T   S   L   E   D  K 

 N  K  N  E   F   V  K  G  K  I   C   I   G  T   K  S   R   L   S  

 V  P   S   N  K  E   H  H  Y   R   N  L   R   D  R   Y   T   N  C 

 T   Y   V  D  G  N  L   K  L   T   W  L   P   N  E   N  L   D  L  

 S   F   L   D  N  I   R   E   V  T   G  Y   I   L   I   S   H  V  D 

 V  K  K  V  V  F   P   K  L   Q  I   I   R   G  R   T   L   F   S  

 L   S   V  E   E   E   K  Y   A   L   F   V  T   Y   S   K  M  Y   T  

 L   E   I   P   D  L   R   D  V  L   N  G  Q  V  G  F   H  N  N 

 Y   N  L   C   H  M  R   T   I   Q  W  S   E   I   V  S   N  G  T  

 D  A   Y   Y   N  Y   D  F   T   A   P   E   R   E   C   P   K  C  H 

 E   S   C   T   H  G  C  W  G  E   G  P   K  N  C  Q  K  F   S  

 K  L   T   C  S   P   Q  C  A   G  G  R   C   Y   G  P   K  P   R  

 E   C   C  H  L   F   C   A   G  G  C  T   G  P   T   Q  K  D  C 

 I   A   C  K  N  F   F   D  E   A   V  S   K  E   E   C   P   P   M 

 R   K  Y   N  P   T   T   Y   V  L   E   T   N  P   E   G  K  Y   A  

 Y   G  A   T   C  V  K  E   C   P   G  H  L   L   R   D  N  G  A  

 C  V  R   S   C   P   Q  D  K  M  D  K  G  G  E   C   V  P   C  

 N  G  P   C   P   K  T   C  P   G  V  T   V  L   H  A   G  N  I  

 D  S   F   R   N  C  T   V  I   D  G  N  I   R   I   L   D  Q  T  

 F   S   G  F   Q  D  V  Y   A   N  Y   T   M  G  P   R   Y   I   P  

 L   D  P   E   R   R   E   V  F   S   T   V  K  E   I   T   G  Y   L  

 N  I   E   G  T   H  P   Q  F   R   N  L   S   Y   F   R   N  L   E  

 T   I   H  G  R   Q  L   M  E   S   M  F   A   A   L   A   I   V  K 

 S   S   L   Y   S   L   E   M  R   N  L   K  Q  I   S   S   G  S   V 

 V  I   Q  H  N  R   D  L   C   Y   V  S   N  I   R   W  P   A   I  

 Q  K  E   P   E   Q  K  V  W  V  N  E   N  L   R   A   D  L   C  

 E   K  N  G  T   I   C   S   D  Q  C  N  E   D  G  C  W  G  A  

 G  T   D  Q  C  L   T   C  K  N  F   N  F   N  G  T   C  I   A  

 D  C  G  Y   I   S   N  A   Y   K  F   D  N  R   T   C  K  I   C  

 H  P   E   C   R   T   C  N  G  A   G  A   D  H  C  Q  E   C   V 

 H  V  R   D  G  Q  H  C  V  S   E   C   P   K  N  K  Y   N  D 

 R   G  V  C  R   E   C   H  A   T   C  D  G  C  T   G  P   K  D 

 T   I   G  I   G  A   C  T   T   C  N  L   A   I   I   N  N  D  A  

 T   V  K  R   C   L   L   K  D  D  K  C  P   D  G  Y   F   W  E  

 Y   V  H  P   Q  E   Q  G  S   L   K  P   L   A   G  R   A   V  C 

 R   K  C  H  P   L   C   E   L   C   T   N  Y   G  Y   H  E   Q  V 

 C  S   K  C  T   H  Y   K  R   R   E   Q  C  E   T   E   C   P   A  

 D  H  Y   T   D  E   E   Q  R   E   C   F   Q  R   H  P   E   C   N 

 G  C  T   G  P   G  A   D  D  C  K  S   C   R   N  F   K  L   F  

 D  A   N  E   T   G  P   Y   V  N  S   T   M  F   N  C  T   S   K 

 C  P   L   E   M  R   H  V  N  Y   Q  Y   T   A   I   G  P   Y   C  

 A   A   S   P   P   R   S   S   K  P   T   F   L   Y   K  V  V  V  P  

 R   A   R   D  P   P   V  A   T   M  V  S   K  G  E   E   L   F   T  

 G  V  V  P   I   L   V  E   L   D  G  D  V  N  G  H  K  F   S  

 V  S   G  E   G  E   G  D  A   T   Y   G  K  L   T   L   K  F   I  

 C   T   T   G  K  L   P   V  P   W  P   T   L   V  T   T   L   T   Y  

 G  V  Q  C  F   S   R   Y   P   D  H  M  K  Q  H  D  F   F   K 

 S   A   M  P   E   G  Y   V  Q  E   R   T   I   F   F   K  D  D  G 

 N  Y   K  T   R   A   E   V  K  F   E   G  D  T   L   V  N  R   I  

 E   L   K  G  I   D  F   K  E   D  G  N  I   L   G  H  K  L   E  

 Y   N  Y   N  S   H  N  V  Y   I   M  A   D  K  Q  K  N  G  I  

 K  V  N  F   K  I   R   H  N  I   E   D  G  S   V  Q  L   A   D 

 H  Y   Q  Q  N  T   P   I   G  D  G  P   V  L   L   P   D  N  H 

 Y   L   S   T   Q  S   A   L   S   K  D  P   N  E   K  R   D  H  M 

 V  L   L   E   F   V  T   A   A   G  I   T   L   G  M  D  E   L   Y  

 K  • 

4292

4349

4406

4463

4520

4577

4634

4691

4748

4805

4862

4919

4976

5033

5090

5147

5204

1

16

35

54

73

92

111

130

149

168

187

206

225

244

263

282

301

320

339

358

377

396

415

434

453

472

491

510

529

548

567

586

605

624

643

662

681

700

719

738

757

776

795

814

833

852

871

890

909

928

947

966

985

1004

1023

1042

1061

1080

1099

1118



GAC TGT GGT TAT ATA TCC AAT GCC TAC AAG TTT GAC AAT AGA ACG TGC AAG ATA TGC

CAT CCA GAG TGC CGG ACT TGC AAT GGA GCT GGA GCA GAT CAC TGC CAG GAG TGC GTC

CAT GTG AGG GAC GGT CAG CAC TGT GTG TCC GAG TGC CCG AAG AAC AAG TAC AAC GAT

CGT GGT GTC TGC CGA GAG TGC CAC GCC ACC TGC GAT GGA TGC ACT GGG CCC AAG GAC

ACC ATC GGC ATT GGA GCG TGT ACG ACG TGC AAT TTG GCC ATT ATC AAC AAT GAC GCC

ACA GTA AAA CGC TGC CTG CTG AAG GAC GAC AAG TGC CCC GAT GGG TAT TTC TGG GAG

TAT GTG CAT CCG CAA GAG CAG GGA TCG CTG AAG CCA TTG GCC GGC AGA GCA GTT TGC

CGA AAG TGC CAT CCC CTT TGC GAG CTG TGC ACG AAC TAC GGA TAC CAT GAA CAG GTG

TGC TCC AAG TGC ACC CAC TAC AAG CGA CGG GAG CAG TGC GAG ACC GAG TGT CCG GCC

GAT CAC TAC ACG GAT GAG GAG CAG CGC GAG TGC TTC CAG CGC CAC CCG GAA TGC AAT

GGT TGC ACG GGT CCG GGT GCC GAC GAT TGC AAG TCT TGC CGC AAC TTT AAG TTG TTC

GAC GCG AAT GAG ACG GGT CCC TAT GTG AAC TCC ACG ATG TTC AAT TGC ACC TCG AAG

TGT CCC TTG GAG ATG CGA CAT GTG AAC TAT CAG TAC ACG GCC ATT GGA CCC TAC TGC

GCA GCT AGT CCG CCG AGG AGC AGC AAG CCA ACT TTC TTG TAC AAA GTG GTG GTA CCG

CGG GCC CGG GAT CCA CCG GTC GCC ACC ATG GTG AGC AAG GGC GAG GAG CTG TTC ACC

GGG GTG GTG CCC ATC CTG GTC GAG CTG GAC GGC GAC GTA AAC GGC CAC AAG TTC AGC

CTG ACA CCA ATA TAT AGG TTA CGG ATG TTC AAA CTG TTA TCT TGC ACG TTC TAT ACG

GTA GGT CTC ACG GCC TGA ACG TTA CCT CGA CCT CGT CTA GTG ACG GTC CTC ACG CAG

GTA CAC TCC CTG CCA GTC GTG ACA CAC AGG CTC ACG GGC TTC TTG TTC ATG TTG CTA

GCA CCA CAG ACG GCT CTC ACG GTG CGG TGG ACG CTA CCT ACG TGA CCC GGG TTC CTG

TGG TAG CCG TAA CCT CGC ACA TGC TGC ACG TTA AAC CGG TAA TAG TTG TTA CTG CGG

TGT CAT TTT GCG ACG GAC GAC TTC CTG CTG TTC ACG GGG CTA CCC ATA AAG ACC CTC

ATA CAC GTA GGC GTT CTC GTC CCT AGC GAC TTC GGT AAC CGG CCG TCT CGT CAA ACG

GCT TTC ACG GTA GGG GAA ACG CTC GAC ACG TGC TTG ATG CCT ATG GTA CTT GTC CAC

ACG AGG TTC ACG TGG GTG ATG TTC GCT GCC CTC GTC ACG CTC TGG CTC ACA GGC CGG

CTA GTG ATG TGC CTA CTC CTC GTC GCG CTC ACG AAG GTC GCG GTG GGC CTT ACG TTA

CCA ACG TGC CCA GGC CCA CGG CTG CTA ACG TTC AGA ACG GCG TTG AAA TTC AAC AAG

CTG CGC TTA CTC TGC CCA GGG ATA CAC TTG AGG TGC TAC AAG TTA ACG TGG AGC TTC

ACA GGG AAC CTC TAC GCT GTA CAC TTG ATA GTC ATG TGC CGG TAA CCT GGG ATG ACG

CGT CGA TCA GGC GGC TCC TCG TCG TTC GGT TGA AAG AAC ATG TTT CAC CAC CAT GGC

GCC CGG GCC CTA GGT GGC CAG CGG TGG TAC CAC TCG TTC CCG CTC CTC GAC AAG TGG

CCC CAC CAC GGG TAG GAC CAG CTC GAC CTG CCG CTG CAT TTG CCG GTG TTC AAG TCG

 M  L   L   R   R   R   N  G  P   C   P   F   P   L   L  

 L   L   L   L   A   H  C  I   C   I   W  P   A   S   A   A   R   D  R  

 Y   A   R   Q  N  N  R   Q  R   H  Q  D  I   D  R   D  R   D  R  

 D  R   F   L   Y   R   S   S   S   A   Q  N  R   Q  R   G  G  A   N 

 F   A   L   G  L   G  A   N  G  V  T   I   P   T   S   L   E   D  K 

 N  K  N  E   F   V  K  G  K  I   C   I   G  T   K  S   R   L   S  

 V  P   S   N  K  E   H  H  Y   R   N  L   R   D  R   Y   T   N  C 

 T   Y   V  D  G  N  L   K  L   T   W  L   P   N  E   N  L   D  L  

 S   F   L   D  N  I   R   E   V  T   G  Y   I   L   I   S   H  V  D 

 V  K  K  V  V  F   P   K  L   Q  I   I   R   G  R   T   L   F   S  

 L   S   V  E   E   E   K  Y   A   L   F   V  T   Y   S   K  M  Y   T  

 L   E   I   P   D  L   R   D  V  L   N  G  Q  V  G  F   H  N  N 

 Y   N  L   C   H  M  R   T   I   Q  W  S   E   I   V  S   N  G  T  

 D  A   Y   Y   N  Y   D  F   T   A   P   E   R   E   C   P   K  C  H 

 E   S   C   T   H  G  C  W  G  E   G  P   K  N  C  Q  K  F   S  

 K  L   T   C  S   P   Q  C  A   G  G  R   C   Y   G  P   K  P   R  

 E   C   C  H  L   F   C   A   G  G  C  T   G  P   T   Q  K  D  C 

 I   A   C  K  N  F   F   D  E   A   V  S   K  E   E   C   P   P   M 

 R   K  Y   N  P   T   T   Y   V  L   E   T   N  P   E   G  K  Y   A  

 Y   G  A   T   C  V  K  E   C   P   G  H  L   L   R   D  N  G  A  

 C  V  R   S   C   P   Q  D  K  M  D  K  G  G  E   C   V  P   C  

 N  G  P   C   P   K  T   C  P   G  V  T   V  L   H  A   G  N  I  

 D  S   F   R   N  C  T   V  I   D  G  N  I   R   I   L   D  Q  T  

 F   S   G  F   Q  D  V  Y   A   N  Y   T   M  G  P   R   Y   I   P  

 L   D  P   E   R   R   E   V  F   S   T   V  K  E   I   T   G  Y   L  

 N  I   E   G  T   H  P   Q  F   R   N  L   S   Y   F   R   N  L   E  

 T   I   H  G  R   Q  L   M  E   S   M  F   A   A   L   A   I   V  K 

 S   S   L   Y   S   L   E   M  R   N  L   K  Q  I   S   S   G  S   V 

 V  I   Q  H  N  R   D  L   C   Y   V  S   N  I   R   W  P   A   I  

 Q  K  E   P   E   Q  K  V  W  V  N  E   N  L   R   A   D  L   C  

 E   K  N  G  T   I   C   S   D  Q  C  N  E   D  G  C  W  G  A  

 G  T   D  Q  C  L   T   C  K  N  F   N  F   N  G  T   C  I   A  

 D  C  G  Y   I   S   N  A   Y   K  F   D  N  R   T   C  K  I   C  

 H  P   E   C   R   T   C  N  G  A   G  A   D  H  C  Q  E   C   V 

 H  V  R   D  G  Q  H  C  V  S   E   C   P   K  N  K  Y   N  D 

 R   G  V  C  R   E   C   H  A   T   C  D  G  C  T   G  P   K  D 

 T   I   G  I   G  A   C  T   T   C  N  L   A   I   I   N  N  D  A  

 T   V  K  R   C   L   L   K  D  D  K  C  P   D  G  Y   F   W  E  

 Y   V  H  P   Q  E   Q  G  S   L   K  P   L   A   G  R   A   V  C 

 R   K  C  H  P   L   C   E   L   C   T   N  Y   G  Y   H  E   Q  V 

 C  S   K  C  T   H  Y   K  R   R   E   Q  C  E   T   E   C   P   A  

 D  H  Y   T   D  E   E   Q  R   E   C   F   Q  R   H  P   E   C   N 

 G  C  T   G  P   G  A   D  D  C  K  S   C   R   N  F   K  L   F  

 D  A   N  E   T   G  P   Y   V  N  S   T   M  F   N  C  T   S   K 

 C  P   L   E   M  R   H  V  N  Y   Q  Y   T   A   I   G  P   Y   C  

 A   A   S   P   P   R   S   S   K  P   T   F   L   Y   K  V  V  V  P  

 R   A   R   D  P   P   V  A   T   M  V  S   K  G  E   E   L   F   T  

 G  V  V  P   I   L   V  E   L   D  G  D  V  N  G  H  K  F   S  

 V  S   G  E   G  E   G  D  A   T   Y   G  K  L   T   L   K  F   I  

 C   T   T   G  K  L   P   V  P   W  P   T   L   V  T   T   L   T   Y  

 G  V  Q  C  F   S   R   Y   P   D  H  M  K  Q  H  D  F   F   K 

 S   A   M  P   E   G  Y   V  Q  E   R   T   I   F   F   K  D  D  G 

 N  Y   K  T   R   A   E   V  K  F   E   G  D  T   L   V  N  R   I  

 E   L   K  G  I   D  F   K  E   D  G  N  I   L   G  H  K  L   E  

 Y   N  Y   N  S   H  N  V  Y   I   M  A   D  K  Q  K  N  G  I  

 K  V  N  F   K  I   R   H  N  I   E   D  G  S   V  Q  L   A   D 

 H  Y   Q  Q  N  T   P   I   G  D  G  P   V  L   L   P   D  N  H 

 Y   L   S   T   Q  S   A   L   S   K  D  P   N  E   K  R   D  H  M 

 V  L   L   E   F   V  T   A   A   G  I   T   L   G  M  D  E   L   Y  

 K  • 

attB2 (hybrid)

EGFP

5261

5318

5375

5432

5489

5546

5603

5660

5717

5774

5831

5888

5945

6002

6059

6116

1

16

35

54

73

92

111

130

149

168

187

206

225

244

263

282

301

320

339

358

377

396

415

434

453

472

491

510

529

548

567

586

605

624

643

662

681

700

719

738

757

776

795

814

833

852

871

890

909

928

947

966

985

1004

1023

1042

1061

1080

1099

1118



GTG TCC GGC GAG GGC GAG GGC GAT GCC ACC TAC GGC AAG CTG ACC CTG AAG TTC ATC

TGC ACC ACC GGC AAG CTG CCC GTG CCC TGG CCC ACC CTC GTG ACC ACC CTG ACC TAC

GGC GTG CAG TGC TTC AGC CGC TAC CCC GAC CAC ATG AAG CAG CAC GAC TTC TTC AAG

TCC GCC ATG CCC GAA GGC TAC GTC CAG GAG CGC ACC ATC TTC TTC AAG GAC GAC GGC

AAC TAC AAG ACC CGC GCC GAG GTG AAG TTC GAG GGC GAC ACC CTG GTG AAC CGC ATC

GAG CTG AAG GGC ATC GAC TTC AAG GAG GAC GGC AAC ATC CTG GGG CAC AAG CTG GAG

TAC AAC TAC AAC AGC CAC AAC GTC TAT ATC ATG GCC GAC AAG CAG AAG AAC GGC ATC

AAG GTG AAC TTC AAG ATC CGC CAC AAC ATC GAG GAC GGC AGC GTG CAG CTC GCC GAC

CAC TAC CAG CAG AAC ACC CCC ATC GGC GAC GGC CCC GTG CTG CTG CCC GAC AAC CAC

TAC CTG AGC ACC CAG TCC GCC CTG AGC AAA GAC CCC AAC GAG AAG CGC GAT CAC ATG

GTC CTG CTG GAG TTC GTG ACC GCC GCC GGG ATC ACT CTC GGC ATG GAC GAG CTG TAC

AAG TAA AGC GGC CGC GAC TCT AGA G GATCTTTGTGAAGGAACCTTACTTCTGTGGTGTGACATAATTGG

ACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAAATATAAAATTTTTAAGTGTATAATGTGTTAAACTACTGATTC

TAATTGTTTGTGTATTTTAGATTCCAACCTATGGAACTGATGAATGGGAGCAGTGGTGGAATGCCTTTAATGAGGAAA

ACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGATGAGGCTACTGCTGACTCTCAACATTCTACTCCTCCAAAAA

AGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCTTCAGAATTGCTAAGTTTTTTGAGTCATGCTGTGTTTAGTAATA

GAACTCTTGCTTGCTTTGCTATTTACACCACAAAGGAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAAAATATT

CAC AGG CCG CTC CCG CTC CCG CTA CGG TGG ATG CCG TTC GAC TGG GAC TTC AAG TAG

ACG TGG TGG CCG TTC GAC GGG CAC GGG ACC GGG TGG GAG CAC TGG TGG GAC TGG ATG

CCG CAC GTC ACG AAG TCG GCG ATG GGG CTG GTG TAC TTC GTC GTG CTG AAG AAG TTC

AGG CGG TAC GGG CTT CCG ATG CAG GTC CTC GCG TGG TAG AAG AAG TTC CTG CTG CCG

TTG ATG TTC TGG GCG CGG CTC CAC TTC AAG CTC CCG CTG TGG GAC CAC TTG GCG TAG

CTC GAC TTC CCG TAG CTG AAG TTC CTC CTG CCG TTG TAG GAC CCC GTG TTC GAC CTC

ATG TTG ATG TTG TCG GTG TTG CAG ATA TAG TAC CGG CTG TTC GTC TTC TTG CCG TAG

TTC CAC TTG AAG TTC TAG GCG GTG TTG TAG CTC CTG CCG TCG CAC GTC GAG CGG CTG

GTG ATG GTC GTC TTG TGG GGG TAG CCG CTG CCG GGG CAC GAC GAC GGG CTG TTG GTG

ATG GAC TCG TGG GTC AGG CGG GAC TCG TTT CTG GGG TTG CTC TTC GCG CTA GTG TAC

CAG GAC GAC CTC AAG CAC TGG CGG CGG CCC TAG TGA GAG CCG TAC CTG CTC GAC ATG

TTC ATT TCG CCG GCG CTG AGA TCT C CTAGAAACACTTCCTTGGAATGAAGACACCACACTGTATTAACC

TGTTTGATGGATGTCTCTAAATTTCGAGATTCCATTTATATTTTAAAAATTCACATATTACACAATTTGATGACTAAG

ATTAACAAACACATAAAATCTAAGGTTGGATACCTTGACTACTTACCCTCGTCACCACCTTACGGAAATTACTCCTTT

TGGACAAAACGAGTCTTCTTTACGGTAGATCACTACTACTCCGATGACGACTGAGAGTTGTAAGATGAGGAGGTTTTT

TCTTCTCTTTCCATCTTCTGGGGTTCCTGAAAGGAAGTCTTAACGATTCAAAAAACTCAGTACGACACAAATCATTAT

CTTGAGAACGAACGAAACGATAAATGTGGTGTTTCCTTTTTCGACGTGACGATATGTTCTTTTAATACCTTTTTATAA

 M  L   L   R   R   R   N  G  P   C   P   F   P   L   L  

 L   L   L   L   A   H  C  I   C   I   W  P   A   S   A   A   R   D  R  

 Y   A   R   Q  N  N  R   Q  R   H  Q  D  I   D  R   D  R   D  R  

 D  R   F   L   Y   R   S   S   S   A   Q  N  R   Q  R   G  G  A   N 

 F   A   L   G  L   G  A   N  G  V  T   I   P   T   S   L   E   D  K 

 N  K  N  E   F   V  K  G  K  I   C   I   G  T   K  S   R   L   S  

 V  P   S   N  K  E   H  H  Y   R   N  L   R   D  R   Y   T   N  C 

 T   Y   V  D  G  N  L   K  L   T   W  L   P   N  E   N  L   D  L  

 S   F   L   D  N  I   R   E   V  T   G  Y   I   L   I   S   H  V  D 

 V  K  K  V  V  F   P   K  L   Q  I   I   R   G  R   T   L   F   S  

 L   S   V  E   E   E   K  Y   A   L   F   V  T   Y   S   K  M  Y   T  

 L   E   I   P   D  L   R   D  V  L   N  G  Q  V  G  F   H  N  N 

 Y   N  L   C   H  M  R   T   I   Q  W  S   E   I   V  S   N  G  T  

 D  A   Y   Y   N  Y   D  F   T   A   P   E   R   E   C   P   K  C  H 

 E   S   C   T   H  G  C  W  G  E   G  P   K  N  C  Q  K  F   S  

 K  L   T   C  S   P   Q  C  A   G  G  R   C   Y   G  P   K  P   R  

 E   C   C  H  L   F   C   A   G  G  C  T   G  P   T   Q  K  D  C 

 I   A   C  K  N  F   F   D  E   A   V  S   K  E   E   C   P   P   M 

 R   K  Y   N  P   T   T   Y   V  L   E   T   N  P   E   G  K  Y   A  

 Y   G  A   T   C  V  K  E   C   P   G  H  L   L   R   D  N  G  A  

 C  V  R   S   C   P   Q  D  K  M  D  K  G  G  E   C   V  P   C  

 N  G  P   C   P   K  T   C  P   G  V  T   V  L   H  A   G  N  I  

 D  S   F   R   N  C  T   V  I   D  G  N  I   R   I   L   D  Q  T  

 F   S   G  F   Q  D  V  Y   A   N  Y   T   M  G  P   R   Y   I   P  

 L   D  P   E   R   R   E   V  F   S   T   V  K  E   I   T   G  Y   L  

 N  I   E   G  T   H  P   Q  F   R   N  L   S   Y   F   R   N  L   E  

 T   I   H  G  R   Q  L   M  E   S   M  F   A   A   L   A   I   V  K 

 S   S   L   Y   S   L   E   M  R   N  L   K  Q  I   S   S   G  S   V 

 V  I   Q  H  N  R   D  L   C   Y   V  S   N  I   R   W  P   A   I  

 Q  K  E   P   E   Q  K  V  W  V  N  E   N  L   R   A   D  L   C  

 E   K  N  G  T   I   C   S   D  Q  C  N  E   D  G  C  W  G  A  

 G  T   D  Q  C  L   T   C  K  N  F   N  F   N  G  T   C  I   A  

 D  C  G  Y   I   S   N  A   Y   K  F   D  N  R   T   C  K  I   C  

 H  P   E   C   R   T   C  N  G  A   G  A   D  H  C  Q  E   C   V 

 H  V  R   D  G  Q  H  C  V  S   E   C   P   K  N  K  Y   N  D 

 R   G  V  C  R   E   C   H  A   T   C  D  G  C  T   G  P   K  D 

 T   I   G  I   G  A   C  T   T   C  N  L   A   I   I   N  N  D  A  

 T   V  K  R   C   L   L   K  D  D  K  C  P   D  G  Y   F   W  E  

 Y   V  H  P   Q  E   Q  G  S   L   K  P   L   A   G  R   A   V  C 

 R   K  C  H  P   L   C   E   L   C   T   N  Y   G  Y   H  E   Q  V 

 C  S   K  C  T   H  Y   K  R   R   E   Q  C  E   T   E   C   P   A  

 D  H  Y   T   D  E   E   Q  R   E   C   F   Q  R   H  P   E   C   N 

 G  C  T   G  P   G  A   D  D  C  K  S   C   R   N  F   K  L   F  

 D  A   N  E   T   G  P   Y   V  N  S   T   M  F   N  C  T   S   K 

 C  P   L   E   M  R   H  V  N  Y   Q  Y   T   A   I   G  P   Y   C  

 A   A   S   P   P   R   S   S   K  P   T   F   L   Y   K  V  V  V  P  

 R   A   R   D  P   P   V  A   T   M  V  S   K  G  E   E   L   F   T  

 G  V  V  P   I   L   V  E   L   D  G  D  V  N  G  H  K  F   S  

 V  S   G  E   G  E   G  D  A   T   Y   G  K  L   T   L   K  F   I  

 C   T   T   G  K  L   P   V  P   W  P   T   L   V  T   T   L   T   Y  

 G  V  Q  C  F   S   R   Y   P   D  H  M  K  Q  H  D  F   F   K 

 S   A   M  P   E   G  Y   V  Q  E   R   T   I   F   F   K  D  D  G 

 N  Y   K  T   R   A   E   V  K  F   E   G  D  T   L   V  N  R   I  

 E   L   K  G  I   D  F   K  E   D  G  N  I   L   G  H  K  L   E  

 Y   N  Y   N  S   H  N  V  Y   I   M  A   D  K  Q  K  N  G  I  

 K  V  N  F   K  I   R   H  N  I   E   D  G  S   V  Q  L   A   D 

 H  Y   Q  Q  N  T   P   I   G  D  G  P   V  L   L   P   D  N  H 

 Y   L   S   T   Q  S   A   L   S   K  D  P   N  E   K  R   D  H  M 

 V  L   L   E   F   V  T   A   A   G  I   T   L   G  M  D  E   L   Y  

 K  • 

SV40 Poly A

6173

6230

6287

6344

6401

6458

6515

6572

6629

6686

6743

6800

6869

6947

7025

7103

7181

1

16

35

54

73

92

111

130

149

168

187

206

225

244

263

282

301

320

339

358

377

396

415

434

453

472

491

510

529

548

567

586

605

624

643

662

681

700

719

738

757

776

795

814

833

852

871

890

909

928

947

966

985

1004

1023

1042

1061

1080

1099

1118



CTGTAACCTTTATAAGTAGGCATAACAGTTATAATCATAACATACTGTTTTTTCTTACTCCACACAGGCATAGAGTGT

CTGCTATTAATAACTATGCTCAAAAATTGTGTACCTTTAGCTTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGA

TGTATAGTGCCTTGACTAGAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCA

CACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTAC

AAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTC

ATCAATGTATCTTATCATGTCTGGATCGGATCCACTAGAAGGCCTTAGTATGTATGTAAGTTAATAAAACCCTTTTTT

GGAGAATGTAGATTTAAAAAAACATATTTTTTTTTTATTTTTTACTGCACTGGACATCATTGAACTTATCTGATCAGT

TTTAAATTTACTTCGATCCAAGGGTATTTGAAGTACCAGGTTCTTTCGATTACCTCTCACTCAAAATGACATTCCACT

CAAAGTCAGCGCTGTTTGCCTCCTTCTCTGTCCACAGAAATATCGCCGTCTCTTTCGCCGCTGCGTCCGCTATCTCTT

TCGCCACCGTTTGTAGCGTTACCTAGCGTCAATGTCCGCCTTCAGTTGCACTTTGTCAGCGGTTTCGTGACGAAGCTC

CAAGCGGTTTACGCCATCAATTAAACACAAAGTGCTGTGCCAAAACTCCTCTCGCTTCTTATTTTTGTTTGTTTTTTG

AGTGATTGGGGTGGTGATTGGTTTTGGGTGGGTAAGCAGGGGAAAGTGTGAAAAATCCCGGCAATGGGCCAAGAGGAT

CAGGAGCTATTAATTCGCGGAGGCAGCAAACACCCATCTGCCGAGCATCTGAACAATGTGAGTAGTACATGTGCATAC

ATCTTAAGTTCACTTGATCTATAGGAACTGCGATTGCAACATCAAATTGTCTGCGGCGTGAGAACTGCGACCCACAAA

AATCCCAAACCGCAATCGCACAAACAAATAGTGACACGAAACAGATTATTCTGGTAGCTGTGCTCGCTATATAAGACA

ATTTTTAAGATCATATCATGATCAAGACATCTAAAGGCATTCATTTTCGACTACATTCTTTTTTACAAAAAATATAAC

AACCAGATATTTTAAGCTGATCCTAGATGCACAAAAAATAAATAAAAGTATAAACCTACTTCGTAGGATACTTCGTTT

GACATTGGAAATATTCATCCGTATTGTCAATATTAGTATTGTATGACAAAAAAGAATGAGGTGTGTCCGTATCTCACA

GACGATAATTATTGATACGAGTTTTTAACACATGGAAATCGAAAAATTAAACATTTCCCCAATTATTCCTTATAAACT

ACATATCACGGAACTGATCTCTAGTATTAGTCGGTATGGTGTAAACATCTCCAAAATGAACGAAATTTTTTGGAGGGT

GTGGAGGGGGACTTGGACTTTGTATTTTACTTACGTTAACAACAACAATTGAACAAATAACGTCGAATATTACCAATG

TTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAG

TAGTTACATAGAATAGTACAGACCTAGCCTAGGTGATCTTCCGGAATCATACATACATTCAATTATTTTGGGAAAAAA

CCTCTTACATCTAAATTTTTTTGTATAAAAAAAAAATAAAAAATGACGTGACCTGTAGTAACTTGAATAGACTAGTCA

AAATTTAAATGAAGCTAGGTTCCCATAAACTTCATGGTCCAAGAAAGCTAATGGAGAGTGAGTTTTACTGTAAGGTGA

GTTTCAGTCGCGACAAACGGAGGAAGAGACAGGTGTCTTTATAGCGGCAGAGAAAGCGGCGACGCAGGCGATAGAGAA

AGCGGTGGCAAACATCGCAATGGATCGCAGTTACAGGCGGAAGTCAACGTGAAACAGTCGCCAAAGCACTGCTTCGAG

GTTCGCCAAATGCGGTAGTTAATTTGTGTTTCACGACACGGTTTTGAGGAGAGCGAAGAATAAAAACAAACAAAAAAC

TCACTAACCCCACCACTAACCAAAACCCACCCATTCGTCCCCTTTCACACTTTTTAGGGCCGTTACCCGGTTCTCCTA

GTCCTCGATAATTAAGCGCCTCCGTCGTTTGTGGGTAGACGGCTCGTAGACTTGTTACACTCATCATGTACACGTATG

TAGAATTCAAGTGAACTAGATATCCTTGACGCTAACGTTGTAGTTTAACAGACGCCGCACTCTTGACGCTGGGTGTTT

TTAGGGTTTGGCGTTAGCGTGTTTGTTTATCACTGTGCTTTGTCTAATAAGACCATCGACACGAGCGATATATTCTGT

TAAAAATTCTAGTATAGTACTAGTTCTGTAGATTTCCGTAAGTAAAAGCTGATGTAAGAAAAAATGTTTTTTATATTG

TTGGTCTATAAAATTCGACTAGGATCTACGTGTTTTTTATTTATTTTCATATTTGGATGAAGCATCCTATGAAGCAAA

white gene

7259

7337

7415

7493

7571

7649

7727

7805

7883

7961

8039

8117

8195

8273

8351

8429

8507



TGTTCGGGGTTAGATGAGCATAACGCTTGTAGTTGATATTTGAGATCCCCTATCATTGCAGGGTGACAGCGGAGCGGC

TTCGCAGAGCTGCATTAACCAGGGCTTCGGGCAGGCCAAAAACTACGGCACGCTCCTGCCACCCAGTCCGCCGGAGGA

CTCCGGTTCAGGGAGCGGCCAACTAGCCGAGAACCTCACCTATGCCTGGCACAATATGGACATCTTTGGGGCGGTCAA

TCAGCCGGGCTCCGGATGGCGGCAGCTGGTCAACCGGACACGCGGACTATTCTGCAACGAGCGACACATACCGGCGCC

CAGGAAACATTTGCTCAAGAACGGTGAGTTTCTATTCGCAGTCGGCTGATCTGTGTGAAATCTTAATAAAGGGTCCAA

TTACCAATTTGAAACTCAGTTTGCGGCGTGGCCTATCCGGGCGAACTTTTGGCCGTGATGGGCAGTTCCGGTGCCGGA

AAGACGACCCTGCTGAATGCCCTTGCCTTTCGATCGCCGCAGGGCATCCAAGTATCGCCATCCGGGATGCGACTGCTC

AATGGCCAACCTGTGGACGCCAAGGAGATGCAGGCCAGGTGCGCCTATGTCCAGCAGGATGACCTCTTTATCGGCTCC

CTAACGGCCAGGGAACACCTGATTTTCCAGGCCATGGTGCGGATGCCACGACATCTGACCTATCGGCAGCGAGTGGCC

CGCGTGGATCAGGTGATCCAGGAGCTTTCGCTCAGCAAATGTCAGCACACGATCATCGGTGTGCCCGGCAGGGTGAAA

GGTCTGTCCGGCGGAGAAAGGAAGCGTCTGGCATTCGCCTCCGAGGCACTAACCGATCCGCCGCTTCTGATCTGCGAT

GAGCCCACCTCCGGACTGGACTCATTTACCGCCCACAGCGTCGTCCAGGTGCTGAAGAAGCTGTCGCAGAAGGGCAAG

ACCGTCATCCTGACCATTCATCAGCCGTCTTCCGAGCTGTTTGAGCTCTTTGACAAGATCCTTCTGATGGCCGAGGGC

AGGGTAGCTTTCTTGGGCACTCCCAGCGAAGCCGTCGACTTCTTTTCCTAGTGAGTTCGATGTGTTTATTAAGGGTAT

CTAGCATTACATTACATCTCAACTCCTATCCAGCGTGGGTGCCCAGTGTCCTACCAACTACAATCCGGCGGACTTTTA

CGTACAGGTGTTGGCCGTTGTGCCCGGACGGGAGATCGAGTCCCGTGATCGGATCGCCAAGATATGCGACAATTTTGC

TATTAGCAAAGTAGCCCGGGATATGGAGCAGTTGTTGGCCACCAAAAATTTGGAGAAGCCACTGGAGCAGCCGGAGAA

ACAAGCCCCAATCTACTCGTATTGCGAACATCAACTATAAACTCTAGGGGATAGTAACGTCCCACTGTCGCCTCGCCG

AAGCGTCTCGACGTAATTGGTCCCGAAGCCCGTCCGGTTTTTGATGCCGTGCGAGGACGGTGGGTCAGGCGGCCTCCT

GAGGCCAAGTCCCTCGCCGGTTGATCGGCTCTTGGAGTGGATACGGACCGTGTTATACCTGTAGAAACCCCGCCAGTT

AGTCGGCCCGAGGCCTACCGCCGTCGACCAGTTGGCCTGTGCGCCTGATAAGACGTTGCTCGCTGTGTATGGCCGCGG

GTCCTTTGTAAACGAGTTCTTGCCACTCAAAGATAAGCGTCAGCCGACTAGACACACTTTAGAATTATTTCCCAGGTT

AATGGTTAAACTTTGAGTCAAACGCCGCACCGGATAGGCCCGCTTGAAAACCGGCACTACCCGTCAAGGCCACGGCCT

TTCTGCTGGGACGACTTACGGGAACGGAAAGCTAGCGGCGTCCCGTAGGTTCATAGCGGTAGGCCCTACGCTGACGAG

TTACCGGTTGGACACCTGCGGTTCCTCTACGTCCGGTCCACGCGGATACAGGTCGTCCTACTGGAGAAATAGCCGAGG

GATTGCCGGTCCCTTGTGGACTAAAAGGTCCGGTACCACGCCTACGGTGCTGTAGACTGGATAGCCGTCGCTCACCGG

GCGCACCTAGTCCACTAGGTCCTCGAAAGCGAGTCGTTTACAGTCGTGTGCTAGTAGCCACACGGGCCGTCCCACTTT

CCAGACAGGCCGCCTCTTTCCTTCGCAGACCGTAAGCGGAGGCTCCGTGATTGGCTAGGCGGCGAAGACTAGACGCTA

CTCGGGTGGAGGCCTGACCTGAGTAAATGGCGGGTGTCGCAGCAGGTCCACGACTTCTTCGACAGCGTCTTCCCGTTC

TGGCAGTAGGACTGGTAAGTAGTCGGCAGAAGGCTCGACAAACTCGAGAAACTGTTCTAGGAAGACTACCGGCTCCCG

TCCCATCGAAAGAACCCGTGAGGGTCGCTTCGGCAGCTGAAGAAAAGGATCACTCAAGCTACACAAATAATTCCCATA

GATCGTAATGTAATGTAGAGTTGAGGATAGGTCGCACCCACGGGTCACAGGATGGTTGATGTTAGGCCGCCTGAAAAT

GCATGTCCACAACCGGCAACACGGGCCTGCCCTCTAGCTCAGGGCACTAGCCTAGCGGTTCTATACGCTGTTAAAACG

ATAATCGTTTCATCGGGCCCTATACCTCGTCAACAACCGGTGGTTTTTAAACCTCTTCGGTGACCTCGTCGGCCTCTT
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TGGGTACACCTACAAGGCCACCTGGTTCATGCAGTTCCGGGCGGTCCTGTGGCGATCCTGGCTGTCGGTGCTCAAGGA

ACCACTCCTCGTAAAAGTGCGACTTATTCAGACAACGGTGAGTGGTTCCAGTGGAAACAAATGATATAACGCTTACAA

TTCTTGGAAACAAATTCGCTAGATTTTAGTTAGAATTGCCTGATTCCACACCCTTCTTAGTTTTTTTCAATGAGATGT

ATAGTTTATAGTTTTGCAGAAAATAAATAAATTTCATTTAACTCGCGAACATGTTGAAGATATGAATATTAATGAGAT

GCGAGTAACATTTTAATTTGCAGATGGTTGCCATCTTGATTGGCCTCATCTTTTTGGGCCAACAACTCACGCAAGTGG

GCGTGATGAATATCAACGGAGCCATCTTCCTCTTCCTGACCAACATGACCTTTCAAAACGTCTTTGCCACGATAAATG

TAAGTCTTGTTTAGAATACATTTGCATATTAATAATTTACTAACTTTCTAATGAATCGATTCGATTTAGGTGTTCACC

TCAGAGCTGCCAGTTTTTATGAGGGAGGCCCGAAGTCGACTTTATCGCTGTGACACATACTTTCTGGGCAAAACGATT

GCCGAATTACCGCTTTTTCTCACAGTGCCACTGGTCTTCACGGCGATTGCCTATCCGATGATCGGACTGCGGGCCGGA

GTGCTGCACTTCTTCAACTGCCTGGCGCTGGTCACTCTGGTGGCCAATGTGTCAACGTCCTTCGGATATCTAATATCC

TGCGCCAGCTCCTCGACCTCGATGGCGCTGTCTGTGGGTCCGCCGGTTATCATACCATTCCTGCTCTTTGGCGGCTTC

TTCTTGAACTCGGGCTCGGTGCCAGTATACCTCAAATGGTTGTCGTACCTCTCATGGTTCCGTTACGCCAACGAGGGT

CTGCTGATTAACCAATGGGCGGACGTGGAGCCGGGCGAAATTAGCTGCACATCGTCGAACACCACGTGCCCCAGTTCG

GGCAAGGTCATCCTGGAGACGCTTAACTTCTCCGCCGCCGATCTGCCGCTGGACTACGTGGGTCTGGCCATTCTCATC

GTGAGCTTCCGGGTGCTCGCATATCTGGCTCTAAGACTTCGGGCCCGACGCAAGGAGTAGCCGACATATATCCGAAAT

AACTGCTTGTTTTTTTTTTTACCATTATTACCATCGTGTTTACTGTTTATTGCCCCCTCAAAAAGCTAATGTAATTAT

ATTTGTGCCAATAAAAACAAGATATGACCTATAGAATACAAGTATTTCCCCTTCGAACATCCCCACAAGTAGACTTTG

ACCCATGTGGATGTTCCGGTGGACCAAGTACGTCAAGGCCCGCCAGGACACCGCTAGGACCGACAGCCACGAGTTCCT

TGGTGAGGAGCATTTTCACGCTGAATAAGTCTGTTGCCACTCACCAAGGTCACCTTTGTTTACTATATTGCGAATGTT

AAGAACCTTTGTTTAAGCGATCTAAAATCAATCTTAACGGACTAAGGTGTGGGAAGAATCAAAAAAAGTTACTCTACA

TATCAAATATCAAAACGTCTTTTATTTATTTAAAGTAAATTGAGCGCTTGTACAACTTCTATACTTATAATTACTCTA

CGCTCATTGTAAAATTAAACGTCTACCAACGGTAGAACTAACCGGAGTAGAAAAACCCGGTTGTTGAGTGCGTTCACC

CGCACTACTTATAGTTGCCTCGGTAGAAGGAGAAGGACTGGTTGTACTGGAAAGTTTTGCAGAAACGGTGCTATTTAC

ATTCAGAACAAATCTTATGTAAACGTATAATTATTAAATGATTGAAAGATTACTTAGCTAAGCTAAATCCACAAGTGG

AGTCTCGACGGTCAAAAATACTCCCTCCGGGCTTCAGCTGAAATAGCGACACTGTGTATGAAAGACCCGTTTTGCTAA

CGGCTTAATGGCGAAAAAGAGTGTCACGGTGACCAGAAGTGCCGCTAACGGATAGGCTACTAGCCTGACGCCCGGCCT

CACGACGTGAAGAAGTTGACGGACCGCGACCAGTGAGACCACCGGTTACACAGTTGCAGGAAGCCTATAGATTATAGG

ACGCGGTCGAGGAGCTGGAGCTACCGCGACAGACACCCAGGCGGCCAATAGTATGGTAAGGACGAGAAACCGCCGAAG

AAGAACTTGAGCCCGAGCCACGGTCATATGGAGTTTACCAACAGCATGGAGAGTACCAAGGCAATGCGGTTGCTCCCA

GACGACTAATTGGTTACCCGCCTGCACCTCGGCCCGCTTTAATCGACGTGTAGCAGCTTGTGGTGCACGGGGTCAAGC

CCGTTCCAGTAGGACCTCTGCGAATTGAAGAGGCGGCGGCTAGACGGCGACCTGATGCACCCAGACCGGTAAGAGTAG

CACTCGAAGGCCCACGAGCGTATAGACCGAGATTCTGAAGCCCGGGCTGCGTTCCTCATCGGCTGTATATAGGCTTTA

TTGACGAACAAAAAAAAAAATGGTAATAATGGTAGCACAAATGACAAATAACGGGGGAGTTTTTCGATTACATTAATA

TAAACACGGTTATTTTTGTTCTATACTGGATATCTTATGTTCATAAAGGGGAAGCTTGTAGGGGTGTTCATCTGAAAC
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GATTTGTCTTCTAACCAAAAGACTTACACACCTGCATACCTTACATCAAAAACTCGTTTATCGCTACATAAAACACCG

GGATATATTTTTTATATACATACTTTTCAAATCGCGCGCCCTCTTCATAATTCACCTCCACCACACCACGTTTCGTAG

TTGCTCTTTCGCTGTCTCCCACCCGCTCTCCGCAACACATTCACCTTTTGTTCGACGACCTTGGAGCGACTGTCGTTA

GTTCCGCGCGATTCGGTTCGCTCAAATGGTTCCGAGTGGTTCATTTCGTCTCAATAGAAATTAGTAATAAATATTTGT

ATGTACAATTTATTTGCTCCAATATATTTGTATATATTTCCCTCACAGCTATATTTATTCTAATTTAATATTATGACT

TTTTAAGGTAATTTTTTGTGACCTGTTCGGAGTGATTAGCGTTACAATTTGAACTGAAAGTGACATCCAGTGTTTGTT

CCTTGTGTAGATGCATCTCAAAAAAATGGTGGGCATAATAGTGTTGTTTATATATATCAAAAATAACAACTATAATAA

TAAGAATACATTTAATTTAGAAAATGCTTGGATTTCACTGGAACTAGAATTAATTCGGCTGCTGCTCTAAACGACGCA

TTTCGTACTCCAAAGTACGAATTTTTTCCCTCAAGCTCTTATTTTCATTAAACAATGAACAGGACCTAACGCACAGTC

ACGTTATTGTTTACATAAATGATTTTTTTTACTATTCAAACTTACTCTGTTTGTGTACTCCCACTGGTATAGCCTTCT

TTTATCTTTTCTGGTTCAGGCTCTATCACTTTACTAGGTACGGCATCTGCGTTGAGTCGCCTCCTTTTAAATGTCTGA

CCTTTTGCAGGTGCAGCCTTCCACTGCGAATCATTAAAGTGGGTATCACAAATTTGGGAGTTTTCACCAAGGCTGCAC

CCAAGGCTCTGCTCCCACAATTTTCTCTTAATAGCACACTTCGGCACGTGAATTAATTTTACTCCAGTCACAGCTTTG

CAGCAAAATTTGCAATATTTCATTTTTTTTTATTCCACGTAAGGGTTAATGTTTTCAAAAAAAAATTCGTCCGCACAC

AACCTTTCCTCTCAACAAGCAAACGTGCACTGAATTTAAGTGTATACTTCGGTAAGCTTCGGCTATCGACGGGACCAC

CTTATGTTATTTCATCATG

CTAAACAGAAGATTGGTTTTCTGAATGTGTGGACGTATGGAATGTAGTTTTTGAGCAAATAGCGATGTATTTTGTGGC

CCTATATAAAAAATATATGTATGAAAAGTTTAGCGCGCGGGAGAAGTATTAAGTGGAGGTGGTGTGGTGCAAAGCATC

AACGAGAAAGCGACAGAGGGTGGGCGAGAGGCGTTGTGTAAGTGGAAAACAAGCTGCTGGAACCTCGCTGACAGCAAT

CAAGGCGCGCTAAGCCAAGCGAGTTTACCAAGGCTCACCAAGTAAAGCAGAGTTATCTTTAATCATTATTTATAAACA

TACATGTTAAATAAACGAGGTTATATAAACATATATAAAGGGAGTGTCGATATAAATAAGATTAAATTATAATACTGA

AAAATTCCATTAAAAAACACTGGACAAGCCTCACTAATCGCAATGTTAAACTTGACTTTCACTGTAGGTCACAAACAA

GGAACACATCTACGTAGAGTTTTTTTACCACCCGTATTATCACAACAAATATATATAGTTTTTATTGTTGATATTATT

ATTCTTATGTAAATTAAATCTTTTACGAACCTAAAGTGACCTTGATCTTAATTAAGCCGACGACGAGATTTGCTGCGT

AAAGCATGAGGTTTCATGCTTAAAAAAGGGAGTTCGAGAATAAAAGTAATTTGTTACTTGTCCTGGATTGCGTGTCAG

TGCAATAACAAATGTATTTACTAAAAAAAATGATAAGTTTGAATGAGACAAACACATGAGGGTGACCATATCGGAAGA

AAATAGAAAAGACCAAGTCCGAGATAGTGAAATGATCCATGCCGTAGACGCAACTCAGCGGAGGAAAATTTACAGACT

GGAAAACGTCCACGTCGGAAGGTGACGCTTAGTAATTTCACCCATAGTGTTTAAACCCTCAAAAGTGGTTCCGACGTG

GGTTCCGAGACGAGGGTGTTAAAAGAGAATTATCGTGTGAAGCCGTGCACTTAATTAAAATGAGGTCAGTGTCGAAAC

GTCGTTTTAAACGTTATAAAGTAAAAAAAAATAAGGTGCATTCCCAATTACAAAAGTTTTTTTTTAAGCAGGCGTGTG

TTGGAAAGGAGAGTTGTTCGTTTGCACGTGACTTAAATTCACATATGAAGCCATTCGAAGCCGATAGCTGCCCTGGTG

GAATACAATAAAGTAGTAC
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GGCCAGACCCACGTAGTCCAGCGGCAGATCGGCGGCGGAGAAGTTAAGCGTCTCCAGGATGACCTTGCCCGAACTGG

GGCACGTGGTGTTCGACGATGTGCAGCTAATTTCGCCCGGCTCCACGTCCGCCCATTGGTTAATCAGCAGACCCTCG

TTGGCGTAACGGAACCATGAGAGGTACGACAACCATTTGAGGTATACTGGCACCGAGCCCGAGTTCAAGAAGAAGGC

GTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAG

GACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGA

TACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTA

GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC

GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGG

TATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTG

CGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCG

GTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACG

GGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTA

GATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAAT

GCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAG

ATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCC

AGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCC

AGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCT

ACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC

ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG

TGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACT

GGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAACACGGGA

TAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGA

TCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACC

AGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAAT

CCGGTCTGGGTGCATCAGGTCGCCGTCTAGCCGCCGCCTCTTCAATTCGCAGAGGTCCTACTGGAACGGGCTTGACC

CCGTGCACCACAAGCTGCTACACGTCGATTAAAGCGGGCCGAGGTGCAGGCGGGTAACCAATTAGTCGTCTGGGAGC

AACCGCATTGCCTTGGTACTCTCCATGCTGTTGGTAAACTCCATATGACCGTGGCTCGGGCTCAAGTTCTTCTTCCG

CAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTC

CTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCT

ATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAGCCACAT

CCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAG

CAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCC

ATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAAACCATAGAC

GCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGC

CACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGC

CCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGAT

CTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTA

CGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATC

TATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGG

TCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGG

TCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGA

TGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATG

TACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTC

ACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGA

CCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTGTGCCCT

ATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCT

AGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGG

TCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTA
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ACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAAT

GTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATT

ATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGA

AAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTC

AGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTG

CACCATATGCGGTGTGAAATACCGCACCGAATCGCGCGGAACTAACGACAGTCGCTCCAAGGTCGTCGAACAAAAGG

TGAATGTGTTGCGGAGAGCGGGTGGGAGACAGCGAAAGAGCAACTACGAAACGTGGTGTGGTGGAGGTGAATTATGA

AGAGGGCGCGCGATTTGAAAAGTATGTATATAAAAAATATATCCCGGTGTTTTATGTAGCGATAAACGAGTTTTTGA

TGTAAGGTATGCAGGTGTGTAAGTCTTTTGGTTAGAAGACAAATCCAAAGTCTACTTGTGGGGATGTTCGAAGGGGA

AATACTTGTATTCTATAGGTCATATCTTGTTTTTATTGGCACAAATATAATTACATTAGCTTTTTGAGGGGGCAATA

AACAGTAAACACGATGGTAATAATGGTAAAAAAAAAAACAAGCAGTTATTTCGGATATATGTCGGCTACTCCTTGCG

TCGGGCCCGAAGTCTTAGAGCCAGATATGCGAGCACCCGGAAGCTCACGATGAGAATGGCCAGACCATGATGAAATA

ACATAAGGTGGTCCCGTCGGCAAGAGACATCCACTTAACGTATGCTTGCAATAAGTGCGAGTGAAAGGAATAGTATT

CTGAGTGTCGTATTGAGTCTGAGTGAGACAGCGATATGATTGTTGATTAACCCTTAGCATGTCCGTGGGGTTTGAAT

TAACTCATAATATTAATTAGACGAAATTATTTTTAAAGTTTTATTTTTAATAATTTGCGAGTACGCAAAGCTTCTGC

ATGAGCTCGGATCCAAGCTTGCATGCCTGCAGGTCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAG

TACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGACTCTAGCGAGCGCCGGAGT

ATAAATAGAGGCGCTTCGTCTACGGAGCGACAATTCAATTCAAACAAGCAAAGTGAACACGTCGCTAAGCGAAAGCT

AAGCAAATAAACAAGCGCAGCTGAACAAGCTAAACAATCTGCAGTAAAGTGCAAGTTAAAGTGAATCAATTAAAAGT

AACCAGCAACCAAGTAAATCAACTGCAACTACTGAAATCTGCCAAGAAGTAATTATTGAATACAAGAAGAGAACTCT

GTACTACTTTAT

TGTATTCCACCAGGGCAGCCGTTCTCTGTAGGTGAATTGCATACGAACGTTATTCACGCTCACTTTCCTTATCATAA

GACTCACAGCATAACTCAGACTCACTCTGTCGCTATACTAACAACTAATTGGGAATCGTACAGGCACCCCAAACTTA

ATTGAGTATTATAATTAATCTGCTTTAATAAAAATTTCAAAATAAAAATTATTAAACGCTCATGCGTTTCGAAGACG

TACTCGAGCCTAGGTTCGAACGTACGGACGTCCAGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTC

ATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCTGAGATCGCTCGCGGCCTCA

TATTTATCTCCGCGAAGCAGATGCCTCGCTGTTAAGTTAAGTTTGTTCGTTTCACTTGTGCAGCGATTCGCTTTCGA

TTCGTTTATTTGTTCGCGTCGACTTGTTCGATTTGTTAGACGTCATTTCACGTTCAATTTCACTTAGTTAATTTTCA

TTGGTCGTTGGTTCATTTAGTTGACGTTGATGACTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGA

TGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTA

CATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAA

TAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGCAGAGCGCGCAAAGCCACTACTGCCACT

TTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGCAG

TCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCAC

GTGGTATACGCCACACTTTATGGCGTGGCTTAGCGCGCCTTGATTGCTGTCAGCGAGGTTCCAGCAGCTTGTTTTCC

ACTTACACAACGCCTCTCGCCCACCCTCTGTCGCTTTCTCGTTGATGCTTTGCACCACACCACCTCCACTTAATACT

TCTCCCGCGCGCTAAACTTTTCATACATATATTTTTTATATAGGGCCACAAAATACATCGCTATTTGCTCAAAAACT

ACATTCCATACGTCCACACATTCAGAAAACCAATCTTCTGTTTAGGTTTCAGATGAACACCCCTACAAGCTTCCCCT

TTATGAACATAAGATATCCAGTATAGAACAAAAATAACCGTGTTTATATTAATGTAATCGAAAAACTCCCCCGTTAT

TTGTCATTTGTGCTACCATTATTACCATTTTTTTTTTTGTTCGTCAATAAAGCCTATATACAGCCGATGAGGAACGC

AGCCCGGGCTTCAGAATCTCGGTCTATACGCTCGTGGGCCTTCGAGTGCTACTCTTACCGGTCTG
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GAATAGGGAATTGGGGAATTCGTTAACAGATCTGACAAGTTTGTACAAAAAAGTTGGAAA ATG CTG CTa CGA

CGG CGC AAC GGC CCC TGC CCC TTC CCC CTG CTG CTT CTG CTC CTG GCC CAC TGC ATT

TGC ATT TGG CCC GCG TCG GCG GCC CGC GAT CGC TAC GCC CGC CAG AAC AAT CGC CAG

CGC CAT CAG GAT ATA GAT CGC GAT CGG GAT CGA GAT CGA TTC CTA TAC CGC AGC AGT

TCG GCC CAA AAT CGA CAG AGG GGC GGG GCC AAC TTC GCC CTG GGA CTG GGA GCC AAC

GGA GTC ACC ATT CCC ACC AGT CTG GAG GAT AAG AAC AAG AAC GAG TTC GTC AAG GGG

AAA ATC TGC ATC GGC ACT AAA TCT CGG CTC TCC GTG CCC TCC AAC AAG GAA CAT CAT

TAC CGA AAC CTC AGA GAT CGG TAC ACG AAC TGT ACG TAT GTG GAT GGC AAC TTG AAA

CTG ACC TGG CTA CCC AAC GAG AAT TTG GAC CTC AGC TTC CTA GAC AAC ATA CGG GAG

GTC ACC GGC TAT ATT CTG ATC AGT CAT GTG GAC GTT AAG AAA GTG GTG TTT CCC AAA

CTA CAA ATC ATT CGC GGA CGC ACG CTG TTC AGC TTA TCC GTG GAG GAG GAG AAG TAT

GCC TTG TTC GTC ACT TAT TCC AAA ATG TAC ACG CTG GAG ATT CCC GAT CTA CGC GAT

GTC TTA AAT GGC CAA GTG GGC TTC CAC AAC AAC TAC AAT CTC TGC CAC ATG CGA ACG

CTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACATGTTTTTTCAACCTTT TAC GAC GAt GCT

GCC GCG TTG CCG GGG ACG GGG AAG GGG GAC GAC GAA GAC GAG GAC CGG GTG ACG TAA

ACG TAA ACC GGG CGC AGC CGC CGG GCG CTA GCG ATG CGG GCG GTC TTG TTA GCG GTC

GCG GTA GTC CTA TAT CTA GCG CTA GCC CTA GCT CTA GCT AAG GAT ATG GCG TCG TCA

AGC CGG GTT TTA GCT GTC TCC CCG CCC CGG TTG AAG CGG GAC CCT GAC CCT CGG TTG

CCT CAG TGG TAA GGG TGG TCA GAC CTC CTA TTC TTG TTC TTG CTC AAG CAG TTC CCC

TTT TAG ACG TAG CCG TGA TTT AGA GCC GAG AGG CAC GGG AGG TTG TTC CTT GTA GTA

ATG GCT TTG GAG TCT CTA GCC ATG TGC TTG ACA TGC ATA CAC CTA CCG TTG AAC TTT

GAC TGG ACC GAT GGG TTG CTC TTA AAC CTG GAG TCG AAG GAT CTG TTG TAT GCC CTC

CAG TGG CCG ATA TAA GAC TAG TCA GTA CAC CTG CAA TTC TTT CAC CAC AAA GGG TTT

GAT GTT TAG TAA GCG CCT GCG TGC GAC AAG TCG AAT AGG CAC CTC CTC CTC TTC ATA

CGG AAC AAG CAG TGA ATA AGG TTT TAC ATG TGC GAC CTC TAA GGG CTA GAT GCG CTA

CAG AAT TTA CCG GTT CAC CCG AAG GTG TTG TTG ATG TTA GAG ACG GTG TAC GCT TGC
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 V  L   N  G  Q  V  G  F   H  N  N  Y   N  L   C   H  M  R   T  

 I   Q  W  S   E   I   V  S   N  G  T   D  A   Y   Y   N  Y   D  F  

 T   A   P   E   R   E   C   P   K  C  H  E   S   C   T   H  G  C  W 

 G  E   G  P   K  N  C  Q  K  F   S   K  L   T   C  S   P   Q  C 

 A   G  G  R   C   Y   G  P   K  P   R   E   C   C  H  L   F   C   A  

 G  G  C  T   G  P   T   Q  K  D  C  I   A   C  K  N  F   F   D 

 E   A   V  S   K  E   E   C   P   P   M  R   K  Y   N  P   T   T   Y  

 V  L   E   T   N  P   E   G  K  Y   A   Y   G  A   T   C  V  K  E  

 C   P   G  H  L   L   R   D  N  G  A   C  V  R   S   C   P   Q  D 

 K  M  D  K  G  G  E   C   V  P   C   N  G  P   C   P   K  T   C 

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

 I   D  G  N  I   R   I   L   D  Q  T   F   S   G  F   Q  D  V  Y  

 A   N  Y   T   M  G  P   R   Y   I   P   L   D  P   E   R   R   E   V 

 F   S   T   V  K  E   I   T   G  Y   L   N  I   E   G  T   H  P   Q 

 F   R   N  L   S   Y   F   R   N  L   E   T   I   H  G  R   Q  L   M 

 E   S   M  F   A   A   L   A   I   V  K  S   S   L   Y   S   L   E   M 

 R   N  L   K  Q  I   S   S   G  S   V  V  I   Q  H  N  R   D  L  

 C   Y   V  S   N  I   R   W  P   A   I   Q  K  E   P   E   Q  K  V 

 W  V  N  E   N  L   R   A   D  L   C   E   K  N  G  T   I   C   S  

 D  Q  C  N  E   D  G  C  W  G  A   G  T   D  Q  C  L   T   C 

 K  N  F   N  F   N  G  T   C  I   A   D  C  G  Y   I   S   N  A  

 Y   K  F   D  N  R   T   C  K  I   C   H  P   E   C   R   T   C  N 

 G  A   G  A   D  H  C  Q  E   C   V  H  V  R   D  G  Q  H  C 

 V  S   E   C   P   K  N  K  Y   N  D  R   G  V  C  R   E   C   H 

 A   T   C  D  G  C  T   G  P   K  D  T   I   G  I   G  A   C  T  

 T   C  N  L   A   I   I   N  N  D  A   T   V  K  R   C   L   L   K 

 D  D  K  C  P   D  G  Y   F   W  E   Y   V  H  P   Q  E   Q  G 

 S   L   K  P   L   A   G  R   A   V  C  R   K  C  H  P   L   C   E  

 L   C   T   N  Y   G  Y   H  E   Q  V  C  S   K  C  T   H  Y   K 

 R   R   E   Q  C  E   T   E   C   P   A   D  H  Y   T   D  E   E   Q 

 R   E   C   F   Q  R   H  P   E   C   N  G  C  T   G  P   G  A   D 

 D  C  K  S   C   R   N  F   K  L   F   D  A   N  E   T   G  P   Y  

 V  N  S   T   M  F   N  C  T   S   K  C  P   L   E   M  R   H  V 

 N  Y   Q  Y   T   A   I   G  P   Y   C   A   A   S   P   P   R   S   S  

 K  P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L  

 L   G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 

P o l y l i n k e r attB1 (hybrid) was G
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ATC CAG TGG TCG GAG ATT GTA TCC AAC GGC ACG GAT GCA TAC TAC AAC TAC GAC TTT

ACT GCT CCG GAG CGC GAG TGT CCC AAG TGC CAC GAG AGC TGC ACG CAC GGA TGT TGG

GGC GAG GGT CCC AAG AAT TGC CAG AAG TTC AGC AAG CTC ACC TGC TCG CCA CAG TGT

GCC GGA GGT CGT TGC TAT GGA CCA AAG CCG CGG GAG TGT TGT CAC CTC TTC TGC GCC

GGA GGA TGC ACT GGT CCC ACG CAA AAG GAT TGC ATC GCC TGC AAG AAC TTC TTC GAC

GAG GCA GTA TCA AAG GAG GAA TGC CCG CCC ATG CGC AAG TAC AAT CCC ACC ACC TAT

GTT CTT GAA ACG AAT CCT GAG GGA AAG TAT GCC TAT GGT GCC ACC TGC GTC AAG GAG

TGT CCC GGT CAT CTG TTG CGG GAT AAT GGC GCC TGC GTG CGC AGC TGT CCC CAG GAC

AAG ATG GAC AAG GGG GGC GAG TGT GTG CCC TGC AAT GGA CCG TGC CCC AAA ACC TGC

CCG GGC GTT ACT GTC CTG CAT GCC GGC AAC ATT GAC TCG TTC CGG AAT TGT ACG GTG

ATC GAT GGC AAC ATT CGC ATT TTG GAT CAG ACC TTC TCG GGC TTC CAG GAT GTC TAT

GCC AAC TAC ACG ATG GGA CCA CGA TAC ATA CCG CTG GAT CCC GAG CGA CGG GAG GTG

TTC TCC ACG GTG AAG GAG ATC ACC GGG TAT CTG AAT ATC GAG GGA ACC CAC CCG CAG

TAG GTC ACC AGC CTC TAA CAT AGG TTG CCG TGC CTA CGT ATG ATG TTG ATG CTG AAA

TGA CGA GGC CTC GCG CTC ACA GGG TTC ACG GTG CTC TCG ACG TGC GTG CCT ACA ACC

CCG CTC CCA GGG TTC TTA ACG GTC TTC AAG TCG TTC GAG TGG ACG AGC GGT GTC ACA

CGG CCT CCA GCA ACG ATA CCT GGT TTC GGC GCC CTC ACA ACA GTG GAG AAG ACG CGG

CCT CCT ACG TGA CCA GGG TGC GTT TTC CTA ACG TAG CGG ACG TTC TTG AAG AAG CTG

CTC CGT CAT AGT TTC CTC CTT ACG GGC GGG TAC GCG TTC ATG TTA GGG TGG TGG ATA

CAA GAA CTT TGC TTA GGA CTC CCT TTC ATA CGG ATA CCA CGG TGG ACG CAG TTC CTC

ACA GGG CCA GTA GAC AAC GCC CTA TTA CCG CGG ACG CAC GCG TCG ACA GGG GTC CTG

TTC TAC CTG TTC CCC CCG CTC ACA CAC GGG ACG TTA CCT GGC ACG GGG TTT TGG ACG

GGC CCG CAA TGA CAG GAC GTA CGG CCG TTG TAA CTG AGC AAG GCC TTA ACA TGC CAC

TAG CTA CCG TTG TAA GCG TAA AAC CTA GTC TGG AAG AGC CCG AAG GTC CTA CAG ATA

CGG TTG ATG TGC TAC CCT GGT GCT ATG TAT GGC GAC CTA GGG CTC GCT GCC CTC CAC

AAG AGG TGC CAC TTC CTC TAG TGG CCC ATA GAC TTA TAG CTC CCT TGG GTG GGC GTC

 M  L   L   R  

 R   R   N  G  P   C   P   F   P   L   L   L   L   L   L   A   H  C  I  

 C   I   W  P   A   S   A   A   R   D  R   Y   A   R   Q  N  N  R   Q 

 R   H  Q  D  I   D  R   D  R   D  R   D  R   F   L   Y   R   S   S  

 S   A   Q  N  R   Q  R   G  G  A   N  F   A   L   G  L   G  A   N 

 G  V  T   I   P   T   S   L   E   D  K  N  K  N  E   F   V  K  G 

 K  I   C   I   G  T   K  S   R   L   S   V  P   S   N  K  E   H  H 

 Y   R   N  L   R   D  R   Y   T   N  C  T   Y   V  D  G  N  L   K 

 L   T   W  L   P   N  E   N  L   D  L   S   F   L   D  N  I   R   E  

 V  T   G  Y   I   L   I   S   H  V  D  V  K  K  V  V  F   P   K 

 L   Q  I   I   R   G  R   T   L   F   S   L   S   V  E   E   E   K  Y  

 A   L   F   V  T   Y   S   K  M  Y   T   L   E   I   P   D  L   R   D 

 V  L   N  G  Q  V  G  F   H  N  N  Y   N  L   C   H  M  R   T  

 I   Q  W  S   E   I   V  S   N  G  T   D  A   Y   Y   N  Y   D  F  

 T   A   P   E   R   E   C   P   K  C  H  E   S   C   T   H  G  C  W 

 G  E   G  P   K  N  C  Q  K  F   S   K  L   T   C  S   P   Q  C 

 A   G  G  R   C   Y   G  P   K  P   R   E   C   C  H  L   F   C   A  

 G  G  C  T   G  P   T   Q  K  D  C  I   A   C  K  N  F   F   D 

 E   A   V  S   K  E   E   C   P   P   M  R   K  Y   N  P   T   T   Y  

 V  L   E   T   N  P   E   G  K  Y   A   Y   G  A   T   C  V  K  E  

 C   P   G  H  L   L   R   D  N  G  A   C  V  R   S   C   P   Q  D 

 K  M  D  K  G  G  E   C   V  P   C   N  G  P   C   P   K  T   C 

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

 I   D  G  N  I   R   I   L   D  Q  T   F   S   G  F   Q  D  V  Y  

 A   N  Y   T   M  G  P   R   Y   I   P   L   D  P   E   R   R   E   V 

 F   S   T   V  K  E   I   T   G  Y   L   N  I   E   G  T   H  P   Q 

 F   R   N  L   S   Y   F   R   N  L   E   T   I   H  G  R   Q  L   M 

 E   S   M  F   A   A   L   A   I   V  K  S   S   L   Y   S   L   E   M 

 R   N  L   K  Q  I   S   S   G  S   V  V  I   Q  H  N  R   D  L  

 C   Y   V  S   N  I   R   W  P   A   I   Q  K  E   P   E   Q  K  V 

 W  V  N  E   N  L   R   A   D  L   C   E   K  N  G  T   I   C   S  

 D  Q  C  N  E   D  G  C  W  G  A   G  T   D  Q  C  L   T   C 

 K  N  F   N  F   N  G  T   C  I   A   D  C  G  Y   I   S   N  A  

 Y   K  F   D  N  R   T   C  K  I   C   H  P   E   C   R   T   C  N 

 G  A   G  A   D  H  C  Q  E   C   V  H  V  R   D  G  Q  H  C 

 V  S   E   C   P   K  N  K  Y   N  D  R   G  V  C  R   E   C   H 

 A   T   C  D  G  C  T   G  P   K  D  T   I   G  I   G  A   C  T  

 T   C  N  L   A   I   I   N  N  D  A   T   V  K  R   C   L   L   K 

 D  D  K  C  P   D  G  Y   F   W  E   Y   V  H  P   Q  E   Q  G 

 S   L   K  P   L   A   G  R   A   V  C  R   K  C  H  P   L   C   E  

 L   C   T   N  Y   G  Y   H  E   Q  V  C  S   K  C  T   H  Y   K 

 R   R   E   Q  C  E   T   E   C   P   A   D  H  Y   T   D  E   E   Q 

 R   E   C   F   Q  R   H  P   E   C   N  G  C  T   G  P   G  A   D 

 D  C  K  S   C   R   N  F   K  L   F   D  A   N  E   T   G  P   Y  

 V  N  S   T   M  F   N  C  T   S   K  C  P   L   E   M  R   H  V 

 N  Y   Q  Y   T   A   I   G  P   Y   C   A   A   S   P   P   R   S   S  

 K  P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L  

 L   G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 
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TTC CGG AAT CTG TCG TAC TTT CGC AAT CTG GAA ACA ATT CAT GGC CGC CAG CTG ATG

GAG AGC ATG TTT GCC GCT TTG GCG ATC GTT AAG TCA TCC CTG TAC AGC CTG GAG ATG

CGC AAT CTG AAG CAG ATT AGT TCC GGC AGT GTG GTC ATC CAG CAT AAT AGA GAC CTC

TGC TAC GTA AGC AAT ATC CGT TGG CCG GCC ATT CAG AAG GAG CCC GAA CAG AAG GTG

TGG GTC AAC GAG AAT CTC AGG GCG GAT CTA TGC GAG AAA AAT GGA ACC ATT TGC TCG

GAT CAG TGC AAC GAG GAC GGC TGC TGG GGA GCT GGC ACG GAT CAG TGC CTT ACC TGC

AAG AAC TTC AAT TTC AAT GGC ACC TGC ATC GCC GAC TGT GGT TAT ATA TCC AAT GCC

TAC AAG TTT GAC AAT AGA ACG TGC AAG ATA TGC CAT CCA GAG TGC CGG ACT TGC AAT

GGA GCT GGA GCA GAT CAC TGC CAG GAG TGC GTC CAT GTG AGG GAC GGT CAG CAC TGT

GTG TCC GAG TGC CCG AAG AAC AAG TAC AAC GAT CGT GGT GTC TGC CGA GAG TGC CAC

GCC ACC TGC GAT GGA TGC ACT GGG CCC AAG GAC ACC ATC GGC ATT GGA GCG TGT ACG

ACG TGC AAT TTG GCC ATT ATC AAC AAT GAC GCC ACA GTA AAA CGC TGC CTG CTG AAG

GAC GAC AAG TGC CCC GAT GGG TAT TTC TGG GAG TAT GTG CAT CCG CAA GAG CAG GGA

AAG GCC TTA GAC AGC ATG AAA GCG TTA GAC CTT TGT TAA GTA CCG GCG GTC GAC TAC

CTC TCG TAC AAA CGG CGA AAC CGC TAG CAA TTC AGT AGG GAC ATG TCG GAC CTC TAC

GCG TTA GAC TTC GTC TAA TCA AGG CCG TCA CAC CAG TAG GTC GTA TTA TCT CTG GAG

ACG ATG CAT TCG TTA TAG GCA ACC GGC CGG TAA GTC TTC CTC GGG CTT GTC TTC CAC

ACC CAG TTG CTC TTA GAG TCC CGC CTA GAT ACG CTC TTT TTA CCT TGG TAA ACG AGC

CTA GTC ACG TTG CTC CTG CCG ACG ACC CCT CGA CCG TGC CTA GTC ACG GAA TGG ACG

TTC TTG AAG TTA AAG TTA CCG TGG ACG TAG CGG CTG ACA CCA ATA TAT AGG TTA CGG

ATG TTC AAA CTG TTA TCT TGC ACG TTC TAT ACG GTA GGT CTC ACG GCC TGA ACG TTA

CCT CGA CCT CGT CTA GTG ACG GTC CTC ACG CAG GTA CAC TCC CTG CCA GTC GTG ACA

CAC AGG CTC ACG GGC TTC TTG TTC ATG TTG CTA GCA CCA CAG ACG GCT CTC ACG GTG

CGG TGG ACG CTA CCT ACG TGA CCC GGG TTC CTG TGG TAG CCG TAA CCT CGC ACA TGC

TGC ACG TTA AAC CGG TAA TAG TTG TTA CTG CGG TGT CAT TTT GCG ACG GAC GAC TTC

CTG CTG TTC ACG GGG CTA CCC ATA AAG ACC CTC ATA CAC GTA GGC GTT CTC GTC CCT

 M  L   L   R  

 R   R   N  G  P   C   P   F   P   L   L   L   L   L   L   A   H  C  I  

 C   I   W  P   A   S   A   A   R   D  R   Y   A   R   Q  N  N  R   Q 

 R   H  Q  D  I   D  R   D  R   D  R   D  R   F   L   Y   R   S   S  

 S   A   Q  N  R   Q  R   G  G  A   N  F   A   L   G  L   G  A   N 

 G  V  T   I   P   T   S   L   E   D  K  N  K  N  E   F   V  K  G 

 K  I   C   I   G  T   K  S   R   L   S   V  P   S   N  K  E   H  H 

 Y   R   N  L   R   D  R   Y   T   N  C  T   Y   V  D  G  N  L   K 

 L   T   W  L   P   N  E   N  L   D  L   S   F   L   D  N  I   R   E  

 V  T   G  Y   I   L   I   S   H  V  D  V  K  K  V  V  F   P   K 

 L   Q  I   I   R   G  R   T   L   F   S   L   S   V  E   E   E   K  Y  

 A   L   F   V  T   Y   S   K  M  Y   T   L   E   I   P   D  L   R   D 

 V  L   N  G  Q  V  G  F   H  N  N  Y   N  L   C   H  M  R   T  

 I   Q  W  S   E   I   V  S   N  G  T   D  A   Y   Y   N  Y   D  F  

 T   A   P   E   R   E   C   P   K  C  H  E   S   C   T   H  G  C  W 

 G  E   G  P   K  N  C  Q  K  F   S   K  L   T   C  S   P   Q  C 

 A   G  G  R   C   Y   G  P   K  P   R   E   C   C  H  L   F   C   A  

 G  G  C  T   G  P   T   Q  K  D  C  I   A   C  K  N  F   F   D 

 E   A   V  S   K  E   E   C   P   P   M  R   K  Y   N  P   T   T   Y  

 V  L   E   T   N  P   E   G  K  Y   A   Y   G  A   T   C  V  K  E  

 C   P   G  H  L   L   R   D  N  G  A   C  V  R   S   C   P   Q  D 

 K  M  D  K  G  G  E   C   V  P   C   N  G  P   C   P   K  T   C 

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

 I   D  G  N  I   R   I   L   D  Q  T   F   S   G  F   Q  D  V  Y  

 A   N  Y   T   M  G  P   R   Y   I   P   L   D  P   E   R   R   E   V 

 F   S   T   V  K  E   I   T   G  Y   L   N  I   E   G  T   H  P   Q 

 F   R   N  L   S   Y   F   R   N  L   E   T   I   H  G  R   Q  L   M 

 E   S   M  F   A   A   L   A   I   V  K  S   S   L   Y   S   L   E   M 

 R   N  L   K  Q  I   S   S   G  S   V  V  I   Q  H  N  R   D  L  

 C   Y   V  S   N  I   R   W  P   A   I   Q  K  E   P   E   Q  K  V 

 W  V  N  E   N  L   R   A   D  L   C   E   K  N  G  T   I   C   S  

 D  Q  C  N  E   D  G  C  W  G  A   G  T   D  Q  C  L   T   C 

 K  N  F   N  F   N  G  T   C  I   A   D  C  G  Y   I   S   N  A  

 Y   K  F   D  N  R   T   C  K  I   C   H  P   E   C   R   T   C  N 

 G  A   G  A   D  H  C  Q  E   C   V  H  V  R   D  G  Q  H  C 

 V  S   E   C   P   K  N  K  Y   N  D  R   G  V  C  R   E   C   H 

 A   T   C  D  G  C  T   G  P   K  D  T   I   G  I   G  A   C  T  

 T   C  N  L   A   I   I   N  N  D  A   T   V  K  R   C   L   L   K 

 D  D  K  C  P   D  G  Y   F   W  E   Y   V  H  P   Q  E   Q  G 

 S   L   K  P   L   A   G  R   A   V  C  R   K  C  H  P   L   C   E  

 L   C   T   N  Y   G  Y   H  E   Q  V  C  S   K  C  T   H  Y   K 

 R   R   E   Q  C  E   T   E   C   P   A   D  H  Y   T   D  E   E   Q 

 R   E   C   F   Q  R   H  P   E   C   N  G  C  T   G  P   G  A   D 

 D  C  K  S   C   R   N  F   K  L   F   D  A   N  E   T   G  P   Y  

 V  N  S   T   M  F   N  C  T   S   K  C  P   L   E   M  R   H  V 

 N  Y   Q  Y   T   A   I   G  P   Y   C   A   A   S   P   P   R   S   S  

 K  P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L  

 L   G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 
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TCG CTG AAG CCA TTG GCC GGC AGA GCA GTT TGC CGA AAG TGC CAT CCC CTT TGC GAG

CTG TGC ACG AAC TAC GGA TAC CAT GAA CAG GTG TGC TCC AAG TGC ACC CAC TAC AAG

CGA CGG GAG CAG TGC GAG ACC GAG TGT CCG GCC GAT CAC TAC ACG GAT GAG GAG CAG

CGC GAG TGC TTC CAG CGC CAC CCG GAA TGC AAT GGT TGC ACG GGT CCG GGT GCC GAC

GAT TGC AAG TCT TGC CGC AAC TTT AAG TTG TTC GAC GCG AAT GAG ACG GGT CCC TAT

GTG AAC TCC ACG ATG TTC AAT TGC ACC TCG AAG TGT CCC TTG GAG ATG CGA CAT GTG

AAC TAT CAG TAC ACG GCC ATT GGA CCC TAC TGC GCA GCT AGT CCG CCG AGG AGC AGC

AAG CCA ACT TTC TTG TAC AAA GTG GTG GTA CCGG GGT AAG CCT ATC CCT AAC CCT CTC

CTC GGT CTC GAT TCT ACG CGT ACC GGT CAT CAT CAC CAT CAC CAT TGA TCTAGAGGATCTT

TGTGAAGGAACCTTACTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAAATA

TAAAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAATTGTTTGTGTATTTTAGATTCCAACCTATGGAACT

GATGAATGGGAGCAGTGGTGGAATGCCTTTAATGAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGA

TGAGGCTACTGCTGACTCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCTT

AGC GAC TTC GGT AAC CGG CCG TCT CGT CAA ACG GCT TTC ACG GTA GGG GAA ACG CTC

GAC ACG TGC TTG ATG CCT ATG GTA CTT GTC CAC ACG AGG TTC ACG TGG GTG ATG TTC

GCT GCC CTC GTC ACG CTC TGG CTC ACA GGC CGG CTA GTG ATG TGC CTA CTC CTC GTC

GCG CTC ACG AAG GTC GCG GTG GGC CTT ACG TTA CCA ACG TGC CCA GGC CCA CGG CTG

CTA ACG TTC AGA ACG GCG TTG AAA TTC AAC AAG CTG CGC TTA CTC TGC CCA GGG ATA

CAC TTG AGG TGC TAC AAG TTA ACG TGG AGC TTC ACA GGG AAC CTC TAC GCT GTA CAC

TTG ATA GTC ATG TGC CGG TAA CCT GGG ATG ACG CGT CGA TCA GGC GGC TCC TCG TCG

TTC GGT TGA AAG AAC ATG TTT CAC CAC CAT GGCC CCA TTC GGA TAG GGA TTG GGA GAG

GAG CCA GAG CTA AGA TGC GCA TGG CCA GTA GTA GTG GTA GTG GTA ACT AGATCTCCTAGAA

ACACTTCCTTGGAATGAAGACACCACACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCATTTAT

ATTTTAAAAATTCACATATTACACAATTTGATGACTAAGATTAACAAACACATAAAATCTAAGGTTGGATACCTTGA

CTACTTACCCTCGTCACCACCTTACGGAAATTACTCCTTTTGGACAAAACGAGTCTTCTTTACGGTAGATCACTACT

ACTCCGATGACGACTGAGAGTTGTAAGATGAGGAGGTTTTTTCTTCTCTTTCCATCTTCTGGGGTTCCTGAAAGGAA
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CAGAATTGCTAAGTTTTTTGAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATTTACACCACAAAG

GAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAAAATATTCTGTAACCTTTATAAGTAGGCATAACAGTTATAA

TCATAACATACTGTTTTTTCTTACTCCACACAGGCATAGAGTGTCTGCTATTAATAACTATGCTCAAAAATTGTGTA

CCTTTAGCTTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGATCATAATCAG

CCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGA

ATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACA

AATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCGG

ATCCACTAGAAGGCCTTAGTATGTATGTAAGTTAATAAAACCCTTTTTTGGAGAATGTAGATTTAAAAAAACATATT

TTTTTTTTATTTTTTACTGCACTGGACATCATTGAACTTATCTGATCAGTTTTAAATTTACTTCGATCCAAGGGTAT

TTGAAGTACCAGGTTCTTTCGATTACCTCTCACTCAAAATGACATTCCACTCAAAGTCAGCGCTGTTTGCCTCCTTC

TCTGTCCACAGAAATATCGCCGTCTCTTTCGCCGCTGCGTCCGCTATCTCTTTCGCCACCGTTTGTAGCGTTACCTA

GCGTCAATGTCCGCCTTCAGTTGCACTTTGTCAGCGGTTTCGTGACGAAGCTCCAAGCGGTTTACGCCATCAATTAA

ACACAAAGTGCTGTGCCAAAACTCCTCTCGCTTCTTATTTTTGTTTGTTTTTTGAGTGATTGGGGTGGTGATTGGTT

TTGGGTGGGTAAGCAGGGGAAAGTGTGAAAAATCCCGGCAATGGGCCAAGAGGATCAGGAGCTATTAATTCGCGGAG

GCAGCAAACACCCATCTGCCGAGCATCTGAACAATGTGAGTAGTACATGTGCATACATCTTAAGTTCACTTGATCTA

TAGGAACTGCGATTGCAACATCAAATTGTCTGCGGCGTGAGAACTGCGACCCACAAAAATCCCAAACCGCAATCGCA

CAAACAAATAGTGACACGAAACAGATTATTCTGGTAGCTGTGCTCGCTATATAAGACAATTTTTAAGATCATATCAT

GTCTTAACGATTCAAAAAACTCAGTACGACACAAATCATTATCTTGAGAACGAACGAAACGATAAATGTGGTGTTTC

CTTTTTCGACGTGACGATATGTTCTTTTAATACCTTTTTATAAGACATTGGAAATATTCATCCGTATTGTCAATATT

AGTATTGTATGACAAAAAAGAATGAGGTGTGTCCGTATCTCACAGACGATAATTATTGATACGAGTTTTTAACACAT

GGAAATCGAAAAATTAAACATTTCCCCAATTATTCCTTATAAACTACATATCACGGAACTGATCTCTAGTATTAGTC

GGTATGGTGTAAACATCTCCAAAATGAACGAAATTTTTTGGAGGGTGTGGAGGGGGACTTGGACTTTGTATTTTACT

TACGTTAACAACAACAATTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGT

TTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATAGTACAGACCTAGCC

TAGGTGATCTTCCGGAATCATACATACATTCAATTATTTTGGGAAAAAACCTCTTACATCTAAATTTTTTTGTATAA

AAAAAAAATAAAAAATGACGTGACCTGTAGTAACTTGAATAGACTAGTCAAAATTTAAATGAAGCTAGGTTCCCATA

AACTTCATGGTCCAAGAAAGCTAATGGAGAGTGAGTTTTACTGTAAGGTGAGTTTCAGTCGCGACAAACGGAGGAAG

AGACAGGTGTCTTTATAGCGGCAGAGAAAGCGGCGACGCAGGCGATAGAGAAAGCGGTGGCAAACATCGCAATGGAT

CGCAGTTACAGGCGGAAGTCAACGTGAAACAGTCGCCAAAGCACTGCTTCGAGGTTCGCCAAATGCGGTAGTTAATT

TGTGTTTCACGACACGGTTTTGAGGAGAGCGAAGAATAAAAACAAACAAAAAACTCACTAACCCCACCACTAACCAA

AACCCACCCATTCGTCCCCTTTCACACTTTTTAGGGCCGTTACCCGGTTCTCCTAGTCCTCGATAATTAAGCGCCTC

CGTCGTTTGTGGGTAGACGGCTCGTAGACTTGTTACACTCATCATGTACACGTATGTAGAATTCAAGTGAACTAGAT

ATCCTTGACGCTAACGTTGTAGTTTAACAGACGCCGCACTCTTGACGCTGGGTGTTTTTAGGGTTTGGCGTTAGCGT

GTTTGTTTATCACTGTGCTTTGTCTAATAAGACCATCGACACGAGCGATATATTCTGTTAAAAATTCTAGTATAGTA

white gene
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GATCAAGACATCTAAAGGCATTCATTTTCGACTACATTCTTTTTTACAAAAAATATAACAACCAGATATTTTAAGCT

GATCCTAGATGCACAAAAAATAAATAAAAGTATAAACCTACTTCGTAGGATACTTCGTTTTGTTCGGGGTTAGATGA

GCATAACGCTTGTAGTTGATATTTGAGATCCCCTATCATTGCAGGGTGACAGCGGAGCGGCTTCGCAGAGCTGCATT

AACCAGGGCTTCGGGCAGGCCAAAAACTACGGCACGCTCCTGCCACCCAGTCCGCCGGAGGACTCCGGTTCAGGGAG

CGGCCAACTAGCCGAGAACCTCACCTATGCCTGGCACAATATGGACATCTTTGGGGCGGTCAATCAGCCGGGCTCCG

GATGGCGGCAGCTGGTCAACCGGACACGCGGACTATTCTGCAACGAGCGACACATACCGGCGCCCAGGAAACATTTG

CTCAAGAACGGTGAGTTTCTATTCGCAGTCGGCTGATCTGTGTGAAATCTTAATAAAGGGTCCAATTACCAATTTGA

AACTCAGTTTGCGGCGTGGCCTATCCGGGCGAACTTTTGGCCGTGATGGGCAGTTCCGGTGCCGGAAAGACGACCCT

GCTGAATGCCCTTGCCTTTCGATCGCCGCAGGGCATCCAAGTATCGCCATCCGGGATGCGACTGCTCAATGGCCAAC

CTGTGGACGCCAAGGAGATGCAGGCCAGGTGCGCCTATGTCCAGCAGGATGACCTCTTTATCGGCTCCCTAACGGCC

AGGGAACACCTGATTTTCCAGGCCATGGTGCGGATGCCACGACATCTGACCTATCGGCAGCGAGTGGCCCGCGTGGA

TCAGGTGATCCAGGAGCTTTCGCTCAGCAAATGTCAGCACACGATCATCGGTGTGCCCGGCAGGGTGAAAGGTCTGT

CCGGCGGAGAAAGGAAGCGTCTGGCATTCGCCTCCGAGGCACTAACCGATCCGCCGCTTCTGATCTGCGATGAGCCC

ACCTCCGGACTGGACTCATTTACCGCCCACAGCGTCGTCCAGGTGCTGAAGAAGCTGTCGCAGAAGGGCAAGACCGT

CATCCTGACCATTCATCAGCCGTCTTCCGAGCTGTTTGAGCTCTTTGACAAGATCCTTCTGATGGCCGAGGGCAGGG

TAGCTTTCTTGGGCACTCCCAGCGAAGCCGTCGACTTCTTTTCCTAGTGAGTTCGATGTGTTTATTAAGGGTATCTA

GCATTACATTACATCTCAACTCCTATCCAGCGTGGGTGCCCAGTGTCCTACCAACTACAATCCGGCGGACTTTTACG

CTAGTTCTGTAGATTTCCGTAAGTAAAAGCTGATGTAAGAAAAAATGTTTTTTATATTGTTGGTCTATAAAATTCGA

CTAGGATCTACGTGTTTTTTATTTATTTTCATATTTGGATGAAGCATCCTATGAAGCAAAACAAGCCCCAATCTACT

CGTATTGCGAACATCAACTATAAACTCTAGGGGATAGTAACGTCCCACTGTCGCCTCGCCGAAGCGTCTCGACGTAA

TTGGTCCCGAAGCCCGTCCGGTTTTTGATGCCGTGCGAGGACGGTGGGTCAGGCGGCCTCCTGAGGCCAAGTCCCTC

GCCGGTTGATCGGCTCTTGGAGTGGATACGGACCGTGTTATACCTGTAGAAACCCCGCCAGTTAGTCGGCCCGAGGC

CTACCGCCGTCGACCAGTTGGCCTGTGCGCCTGATAAGACGTTGCTCGCTGTGTATGGCCGCGGGTCCTTTGTAAAC

GAGTTCTTGCCACTCAAAGATAAGCGTCAGCCGACTAGACACACTTTAGAATTATTTCCCAGGTTAATGGTTAAACT

TTGAGTCAAACGCCGCACCGGATAGGCCCGCTTGAAAACCGGCACTACCCGTCAAGGCCACGGCCTTTCTGCTGGGA

CGACTTACGGGAACGGAAAGCTAGCGGCGTCCCGTAGGTTCATAGCGGTAGGCCCTACGCTGACGAGTTACCGGTTG

GACACCTGCGGTTCCTCTACGTCCGGTCCACGCGGATACAGGTCGTCCTACTGGAGAAATAGCCGAGGGATTGCCGG

TCCCTTGTGGACTAAAAGGTCCGGTACCACGCCTACGGTGCTGTAGACTGGATAGCCGTCGCTCACCGGGCGCACCT

AGTCCACTAGGTCCTCGAAAGCGAGTCGTTTACAGTCGTGTGCTAGTAGCCACACGGGCCGTCCCACTTTCCAGACA

GGCCGCCTCTTTCCTTCGCAGACCGTAAGCGGAGGCTCCGTGATTGGCTAGGCGGCGAAGACTAGACGCTACTCGGG

TGGAGGCCTGACCTGAGTAAATGGCGGGTGTCGCAGCAGGTCCACGACTTCTTCGACAGCGTCTTCCCGTTCTGGCA

GTAGGACTGGTAAGTAGTCGGCAGAAGGCTCGACAAACTCGAGAAACTGTTCTAGGAAGACTACCGGCTCCCGTCCC

ATCGAAAGAACCCGTGAGGGTCGCTTCGGCAGCTGAAGAAAAGGATCACTCAAGCTACACAAATAATTCCCATAGAT

CGTAATGTAATGTAGAGTTGAGGATAGGTCGCACCCACGGGTCACAGGATGGTTGATGTTAGGCCGCCTGAAAATGC
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TACAGGTGTTGGCCGTTGTGCCCGGACGGGAGATCGAGTCCCGTGATCGGATCGCCAAGATATGCGACAATTTTGCT

ATTAGCAAAGTAGCCCGGGATATGGAGCAGTTGTTGGCCACCAAAAATTTGGAGAAGCCACTGGAGCAGCCGGAGAA

TGGGTACACCTACAAGGCCACCTGGTTCATGCAGTTCCGGGCGGTCCTGTGGCGATCCTGGCTGTCGGTGCTCAAGG

AACCACTCCTCGTAAAAGTGCGACTTATTCAGACAACGGTGAGTGGTTCCAGTGGAAACAAATGATATAACGCTTAC

AATTCTTGGAAACAAATTCGCTAGATTTTAGTTAGAATTGCCTGATTCCACACCCTTCTTAGTTTTTTTCAATGAGA

TGTATAGTTTATAGTTTTGCAGAAAATAAATAAATTTCATTTAACTCGCGAACATGTTGAAGATATGAATATTAATG

AGATGCGAGTAACATTTTAATTTGCAGATGGTTGCCATCTTGATTGGCCTCATCTTTTTGGGCCAACAACTCACGCA

AGTGGGCGTGATGAATATCAACGGAGCCATCTTCCTCTTCCTGACCAACATGACCTTTCAAAACGTCTTTGCCACGA

TAAATGTAAGTCTTGTTTAGAATACATTTGCATATTAATAATTTACTAACTTTCTAATGAATCGATTCGATTTAGGT

GTTCACCTCAGAGCTGCCAGTTTTTATGAGGGAGGCCCGAAGTCGACTTTATCGCTGTGACACATACTTTCTGGGCA

AAACGATTGCCGAATTACCGCTTTTTCTCACAGTGCCACTGGTCTTCACGGCGATTGCCTATCCGATGATCGGACTG

CGGGCCGGAGTGCTGCACTTCTTCAACTGCCTGGCGCTGGTCACTCTGGTGGCCAATGTGTCAACGTCCTTCGGATA

TCTAATATCCTGCGCCAGCTCCTCGACCTCGATGGCGCTGTCTGTGGGTCCGCCGGTTATCATACCATTCCTGCTCT

TTGGCGGCTTCTTCTTGAACTCGGGCTCGGTGCCAGTATACCTCAAATGGTTGTCGTACCTCTCATGGTTCCGTTAC

GCCAACGAGGGTCTGCTGATTAACCAATGGGCGGACGTGGAGCCGGGCGAAATTAGCTGCACATCGTCGAACACCAC

GTGCCCCAGTTCGGGCAAGGTCATCCTGGAGACGCTTAACTTCTCCGCCGCCGATCTGCCGCTGGACTACGTGGGTC

TGGCCATTCTCATCGTGAGCTTCCGGGTGCTCGCATATCTGGCTCTAAGACTTCGGGCCCGACGCAAGGAGTAGCCG

ATGTCCACAACCGGCAACACGGGCCTGCCCTCTAGCTCAGGGCACTAGCCTAGCGGTTCTATACGCTGTTAAAACGA

TAATCGTTTCATCGGGCCCTATACCTCGTCAACAACCGGTGGTTTTTAAACCTCTTCGGTGACCTCGTCGGCCTCTT

ACCCATGTGGATGTTCCGGTGGACCAAGTACGTCAAGGCCCGCCAGGACACCGCTAGGACCGACAGCCACGAGTTCC

TTGGTGAGGAGCATTTTCACGCTGAATAAGTCTGTTGCCACTCACCAAGGTCACCTTTGTTTACTATATTGCGAATG

TTAAGAACCTTTGTTTAAGCGATCTAAAATCAATCTTAACGGACTAAGGTGTGGGAAGAATCAAAAAAAGTTACTCT

ACATATCAAATATCAAAACGTCTTTTATTTATTTAAAGTAAATTGAGCGCTTGTACAACTTCTATACTTATAATTAC

TCTACGCTCATTGTAAAATTAAACGTCTACCAACGGTAGAACTAACCGGAGTAGAAAAACCCGGTTGTTGAGTGCGT

TCACCCGCACTACTTATAGTTGCCTCGGTAGAAGGAGAAGGACTGGTTGTACTGGAAAGTTTTGCAGAAACGGTGCT

ATTTACATTCAGAACAAATCTTATGTAAACGTATAATTATTAAATGATTGAAAGATTACTTAGCTAAGCTAAATCCA

CAAGTGGAGTCTCGACGGTCAAAAATACTCCCTCCGGGCTTCAGCTGAAATAGCGACACTGTGTATGAAAGACCCGT

TTTGCTAACGGCTTAATGGCGAAAAAGAGTGTCACGGTGACCAGAAGTGCCGCTAACGGATAGGCTACTAGCCTGAC

GCCCGGCCTCACGACGTGAAGAAGTTGACGGACCGCGACCAGTGAGACCACCGGTTACACAGTTGCAGGAAGCCTAT

AGATTATAGGACGCGGTCGAGGAGCTGGAGCTACCGCGACAGACACCCAGGCGGCCAATAGTATGGTAAGGACGAGA

AACCGCCGAAGAAGAACTTGAGCCCGAGCCACGGTCATATGGAGTTTACCAACAGCATGGAGAGTACCAAGGCAATG

CGGTTGCTCCCAGACGACTAATTGGTTACCCGCCTGCACCTCGGCCCGCTTTAATCGACGTGTAGCAGCTTGTGGTG

CACGGGGTCAAGCCCGTTCCAGTAGGACCTCTGCGAATTGAAGAGGCGGCGGCTAGACGGCGACCTGATGCACCCAG

ACCGGTAAGAGTAGCACTCGAAGGCCCACGAGCGTATAGACCGAGATTCTGAAGCCCGGGCTGCGTTCCTCATCGGC
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ACATATATCCGAAATAACTGCTTGTTTTTTTTTTTACCATTATTACCATCGTGTTTACTGTTTATTGCCCCCTCAAA

AAGCTAATGTAATTATATTTGTGCCAATAAAAACAAGATATGACCTATAGAATACAAGTATTTCCCCTTCGAACATC

CCCACAAGTAGACTTTGGATTTGTCTTCTAACCAAAAGACTTACACACCTGCATACCTTACATCAAAAACTCGTTTA

TCGCTACATAAAACACCGGGATATATTTTTTATATACATACTTTTCAAATCGCGCGCCCTCTTCATAATTCACCTCC

ACCACACCACGTTTCGTAGTTGCTCTTTCGCTGTCTCCCACCCGCTCTCCGCAACACATTCACCTTTTGTTCGACGA

CCTTGGAGCGACTGTCGTTAGTTCCGCGCGATTCGGTTCGCTCAAATGGTTCCGAGTGGTTCATTTCGTCTCAATAG

AAATTAGTAATAAATATTTGTATGTACAATTTATTTGCTCCAATATATTTGTATATATTTCCCTCACAGCTATATTT

ATTCTAATTTAATATTATGACTTTTTAAGGTAATTTTTTGTGACCTGTTCGGAGTGATTAGCGTTACAATTTGAACT

GAAAGTGACATCCAGTGTTTGTTCCTTGTGTAGATGCATCTCAAAAAAATGGTGGGCATAATAGTGTTGTTTATATA

TATCAAAAATAACAACTATAATAATAAGAATACATTTAATTTAGAAAATGCTTGGATTTCACTGGAACTAGAATTAA

TTCGGCTGCTGCTCTAAACGACGCATTTCGTACTCCAAAGTACGAATTTTTTCCCTCAAGCTCTTATTTTCATTAAA

CAATGAACAGGACCTAACGCACAGTCACGTTATTGTTTACATAAATGATTTTTTTTACTATTCAAACTTACTCTGTT

TGTGTACTCCCACTGGTATAGCCTTCTTTTATCTTTTCTGGTTCAGGCTCTATCACTTTACTAGGTACGGCATCTGC

GTTGAGTCGCCTCCTTTTAAATGTCTGACCTTTTGCAGGTGCAGCCTTCCACTGCGAATCATTAAAGTGGGTATCAC

AAATTTGGGAGTTTTCACCAAGGCTGCACCCAAGGCTCTGCTCCCACAATTTTCTCTTAATAGCACACTTCGGCACG

TGAATTAATTTTACTCCAGTCACAGCTTTGCAGCAAAATTTGCAATATTTCATTTTTTTTTATTCCACGTAAGGGTT

AATGTTTTCAAAAAAAAATTCGTCCGCACACAACCTTTCCTCTCAACAAGCAAACGTGCACTGAATTTAAGTGTATA

TGTATATAGGCTTTATTGACGAACAAAAAAAAAAATGGTAATAATGGTAGCACAAATGACAAATAACGGGGGAGTTT

TTCGATTACATTAATATAAACACGGTTATTTTTGTTCTATACTGGATATCTTATGTTCATAAAGGGGAAGCTTGTAG

GGGTGTTCATCTGAAACCTAAACAGAAGATTGGTTTTCTGAATGTGTGGACGTATGGAATGTAGTTTTTGAGCAAAT

AGCGATGTATTTTGTGGCCCTATATAAAAAATATATGTATGAAAAGTTTAGCGCGCGGGAGAAGTATTAAGTGGAGG

TGGTGTGGTGCAAAGCATCAACGAGAAAGCGACAGAGGGTGGGCGAGAGGCGTTGTGTAAGTGGAAAACAAGCTGCT

GGAACCTCGCTGACAGCAATCAAGGCGCGCTAAGCCAAGCGAGTTTACCAAGGCTCACCAAGTAAAGCAGAGTTATC

TTTAATCATTATTTATAAACATACATGTTAAATAAACGAGGTTATATAAACATATATAAAGGGAGTGTCGATATAAA

TAAGATTAAATTATAATACTGAAAAATTCCATTAAAAAACACTGGACAAGCCTCACTAATCGCAATGTTAAACTTGA

CTTTCACTGTAGGTCACAAACAAGGAACACATCTACGTAGAGTTTTTTTACCACCCGTATTATCACAACAAATATAT

ATAGTTTTTATTGTTGATATTATTATTCTTATGTAAATTAAATCTTTTACGAACCTAAAGTGACCTTGATCTTAATT

AAGCCGACGACGAGATTTGCTGCGTAAAGCATGAGGTTTCATGCTTAAAAAAGGGAGTTCGAGAATAAAAGTAATTT

GTTACTTGTCCTGGATTGCGTGTCAGTGCAATAACAAATGTATTTACTAAAAAAAATGATAAGTTTGAATGAGACAA

ACACATGAGGGTGACCATATCGGAAGAAAATAGAAAAGACCAAGTCCGAGATAGTGAAATGATCCATGCCGTAGACG

CAACTCAGCGGAGGAAAATTTACAGACTGGAAAACGTCCACGTCGGAAGGTGACGCTTAGTAATTTCACCCATAGTG

TTTAAACCCTCAAAAGTGGTTCCGACGTGGGTTCCGAGACGAGGGTGTTAAAAGAGAATTATCGTGTGAAGCCGTGC

ACTTAATTAAAATGAGGTCAGTGTCGAAACGTCGTTTTAAACGTTATAAAGTAAAAAAAAATAAGGTGCATTCCCAA

TTACAAAAGTTTTTTTTTAAGCAGGCGTGTGTTGGAAAGGAGAGTTGTTCGTTTGCACGTGACTTAAATTCACATAT
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CTTCGGTAAGCTTCGGCTATCGACGGGACCACCTTATGTTATTTCATCATG

GAAGCCATTCGAAGCCGATAGCTGCCCTGGTGGAATACAATAAAGTAGTAC

5' P
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GGCCAGACCCACGTAGTCCAGCGGCAGATCGGCGGCGGAGAAGTTAAGCGTCTCCAGGATGACCTTGCCCGAACTGG

GGCACGTGGTGTTCGACGATGTGCAGCTAATTTCGCCCGGCTCCACGTCCGCCCATTGGTTAATCAGCAGACCCTCG

TTGGCGTAACGGAACCATGAGAGGTACGACAACCATTTGAGGTATACTGGCACCGAGCCCGAGTTCAAGAAGAAGGC

GTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAG

GACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGA

TACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTA

GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC

GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGG

TATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTG

CGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCG

GTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACG

GGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTA

GATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAAT

GCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAG

ATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCC

AGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCC

AGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCT

ACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC

ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG

TGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACT

GGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAACACGGGA

TAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGA

TCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACC

AGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAAT

CCGGTCTGGGTGCATCAGGTCGCCGTCTAGCCGCCGCCTCTTCAATTCGCAGAGGTCCTACTGGAACGGGCTTGACC

CCGTGCACCACAAGCTGCTACACGTCGATTAAAGCGGGCCGAGGTGCAGGCGGGTAACCAATTAGTCGTCTGGGAGC

AACCGCATTGCCTTGGTACTCTCCATGCTGTTGGTAAACTCCATATGACCGTGGCTCGGGCTCAAGTTCTTCTTCCG

CAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTC

CTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCT

ATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAGCCACAT

CCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAG

CAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCC

ATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAAACCATAGAC

GCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGC

CACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGC

CCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGAT

CTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTA

CGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATC

TATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGG

TCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGG

TCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGA

TGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATG

TACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTC

ACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGA

CCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTGTGCCCT

ATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCT

AGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGG

TCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTA

1

78

155

232

309

386

463

540

617

694

771

848

925

1002

1079

1156

1233

1310

1387

1464

1541

1618

1695

1772



ACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAAT

GTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATT

ATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGA

AAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTC

AGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTG

CACCATATGCGGTGTGAAATACCGCACCGAATCGCGCGGAACTAACGACAGTCGCTCCAAGGTCGTCGAACAAAAGG

TGAATGTGTTGCGGAGAGCGGGTGGGAGACAGCGAAAGAGCAACTACGAAACGTGGTGTGGTGGAGGTGAATTATGA

AGAGGGCGCGCGATTTGAAAAGTATGTATATAAAAAATATATCCCGGTGTTTTATGTAGCGATAAACGAGTTTTTGA

TGTAAGGTATGCAGGTGTGTAAGTCTTTTGGTTAGAAGACAAATCCAAAGTCTACTTGTGGGGATGTTCGAAGGGGA

AATACTTGTATTCTATAGGTCATATCTTGTTTTTATTGGCACAAATATAATTACATTAGCTTTTTGAGGGGGCAATA

AACAGTAAACACGATGGTAATAATGGTAAAAAAAAAAACAAGCAGTTATTTCGGATATATGTCGGCTACTCCTTGCG

TCGGGCCCGAAGTCTTAGAGCCAGATATGCGAGCACCCGGAAGCTCACGATGAGAATGGCCAGACCATGATGAAATA

ACATAAGGTGGTCCCGTCGGCAAGAGACATCCACTTAACGTATGCTTGCAATAAGTGCGAGTGAAAGGAATAGTATT

CTGAGTGTCGTATTGAGTCTGAGTGAGACAGCGATATGATTGTTGATTAACCCTTAGCATGTCCGTGGGGTTTGAAT

TAACTCATAATATTAATTAGACGAAATTATTTTTAAAGTTTTATTTTTAATAATTTGCGAGTACGCAAAGCTTCTGC

ATGAGCTCGGATCCAAGCTTGCATGCCTGCAGGTCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAG

TACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGACTCTAGCGAGCGCCGGAGT

ATAAATAGAGGCGCTTCGTCTACGGAGCGACAATTCAATTCAAACAAGCAAAGTGAACACGTCGCTAAGCGAAAGCT

AAGCAAATAAACAAGCGCAGCTGAACAAGCTAAACAATCTGCAGTAAAGTGCAAGTTAAAGTGAATCAATTAAAAGT

AACCAGCAACCAAGTAAATCAACTGCAACTACTGAAATCTGCCAAGAAGTAATTATTGAATACAAGAAGAGAACTCT

GTACTACTTTAT

TGTATTCCACCAGGGCAGCCGTTCTCTGTAGGTGAATTGCATACGAACGTTATTCACGCTCACTTTCCTTATCATAA

GACTCACAGCATAACTCAGACTCACTCTGTCGCTATACTAACAACTAATTGGGAATCGTACAGGCACCCCAAACTTA

ATTGAGTATTATAATTAATCTGCTTTAATAAAAATTTCAAAATAAAAATTATTAAACGCTCATGCGTTTCGAAGACG

TACTCGAGCCTAGGTTCGAACGTACGGACGTCCAGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTC

ATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCTGAGATCGCTCGCGGCCTCA

TATTTATCTCCGCGAAGCAGATGCCTCGCTGTTAAGTTAAGTTTGTTCGTTTCACTTGTGCAGCGATTCGCTTTCGA

TTCGTTTATTTGTTCGCGTCGACTTGTTCGATTTGTTAGACGTCATTTCACGTTCAATTTCACTTAGTTAATTTTCA

TTGGTCGTTGGTTCATTTAGTTGACGTTGATGACTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGA

TGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTA

CATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAA

TAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGCAGAGCGCGCAAAGCCACTACTGCCACT

TTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGCAG

TCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCAC

GTGGTATACGCCACACTTTATGGCGTGGCTTAGCGCGCCTTGATTGCTGTCAGCGAGGTTCCAGCAGCTTGTTTTCC

ACTTACACAACGCCTCTCGCCCACCCTCTGTCGCTTTCTCGTTGATGCTTTGCACCACACCACCTCCACTTAATACT

TCTCCCGCGCGCTAAACTTTTCATACATATATTTTTTATATAGGGCCACAAAATACATCGCTATTTGCTCAAAAACT

ACATTCCATACGTCCACACATTCAGAAAACCAATCTTCTGTTTAGGTTTCAGATGAACACCCCTACAAGCTTCCCCT

TTATGAACATAAGATATCCAGTATAGAACAAAAATAACCGTGTTTATATTAATGTAATCGAAAAACTCCCCCGTTAT

TTGTCATTTGTGCTACCATTATTACCATTTTTTTTTTTGTTCGTCAATAAAGCCTATATACAGCCGATGAGGAACGC

AGCCCGGGCTTCAGAATCTCGGTCTATACGCTCGTGGGCCTTCGAGTGCTACTCTTACCGGTCTG

3 ' P

UAS sites

1849

1926

2003

2080

2157

2234

2311

2388

2465

2542

2619

2696

2773

2850

2927

3004

3081

3158

3235

3312



GAATAGGGAATTGGGGAATTCGTTAACAGATCTGACAAGTTTGTACAAAAAAGTTGGAAA ATG CAT ATC AGG

GAA GCA GTT TTC CTG GTC CTC ACC CTG CTG CCT GGA ATG ATC CTG GGC ACT CGC TAC

AAT CAG CTG CAT CTG TAT GCC AAT GGA GGA GCA TCG TCA TCG GGC CCT GGA GGC TAC

AGG CCC GCC CCC TCG TCC CAG AAC GAG GTG TAC TCC ATA GCG GAC AGC CAG CCG ATG

ACT GAG GAT GGC TAC ATG CCC CCC AGC CAG CAC TTT CCG CCC ACC CAC TCC GAC TTG

GAT CCC CCC GCC CAG CAG CAG AGC ACC TGC CAA ACG GTT TGC GCC TGC AAG TGG AAG

GGT GGC AAG CAG ACG GTG GAG TGC ATC GAT CGC CAC CTC ATC CAG ATA CCC GAG CAC

ATC GAT CCC AAT ACC CAG GTG CTG GAC ATG TCC GGT AAT AAG CTG CAG ACC CTC TCC

AAC GAG CAG TTC ATC CGT GCG AAT CTG CTA AAT CTG CAG AAG CTG TAT TTG AGG AAC

TGC AAG ATC GGC GAA ATC GAG CGG GAG ACC TTC AAG GGA CTG ACC AAT CTG GTG GAG

TTG GAT CTG TCA CAT AAT CTG CTG GTT ACC GTG CCC AGT TTG GCC CTG GGC CAC ATA

CCC TCA CTG CGC GAA CTC ACC CTG GCC TCC AAT CAC ATA CAC AAA ATC GAG AGC CAG

GCC TTC GGG AAC ACA CCA TCG CTG CAC AAA TTG GAT CTG TCG CAT TGC GAT ATT CAG

ACC ATT TCC GCC CAG GCA TTT GGT GGC CTC CAA GGA TTG ACT TTG CTC CGA TTG AAT

GGC AAT AAA CTG AGC GAG CTT TTG CCC AAG ACA ATT GAG ACC CTG AGT CGA CTT CAT

GGC ATC GAA CTG CAC GAC AAT CCC TGG CTC TGT GAT TGT CGA TTG AGG GAC ACG AAG

CTC TGG CTG ATG AAG AGG AAC ATA CCC TAT CCG GTG GCT CCG GTT TGC TCG GGT GGC

CTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACATGTTTTTTCAACCTTT TAC GTA TAG TCC

CTT CGT CAA AAG GAC CAG GAG TGG GAC GAC GGA CCT TAC TAG GAC CCG TGA GCG ATG

TTA GTC GAC GTA GAC ATA CGG TTA CCT CCT CGT AGC AGT AGC CCG GGA CCT CCG ATG

TCC GGG CGG GGG AGC AGG GTC TTG CTC CAC ATG AGG TAT CGC CTG TCG GTC GGC TAC

TGA CTC CTA CCG ATG TAC GGG GGG TCG GTC GTG AAA GGC GGG TGG GTG AGG CTG AAC

CTA GGG GGG CGG GTC GTC GTC TCG TGG ACG GTT TGC CAA ACG CGG ACG TTC ACC TTC

CCA CCG TTC GTC TGC CAC CTC ACG TAG CTA GCG GTG GAG TAG GTC TAT GGG CTC GTG

TAG CTA GGG TTA TGG GTC CAC GAC CTG TAC AGG CCA TTA TTC GAC GTC TGG GAG AGG

TTG CTC GTC AAG TAG GCA CGC TTA GAC GAT TTA GAC GTC TTC GAC ATA AAC TCC TTG

ACG TTC TAG CCG CTT TAG CTC GCC CTC TGG AAG TTC CCT GAC TGG TTA GAC CAC CTC

AAC CTA GAC AGT GTA TTA GAC GAC CAA TGG CAC GGG TCA AAC CGG GAC CCG GTG TAT

GGG AGT GAC GCG CTT GAG TGG GAC CGG AGG TTA GTG TAT GTG TTT TAG CTC TCG GTC

CGG AAG CCC TTG TGT GGT AGC GAC GTG TTT AAC CTA GAC AGC GTA ACG CTA TAA GTC

TGG TAA AGG CGG GTC CGT AAA CCA CCG GAG GTT CCT AAC TGA AAC GAG GCT AAC TTA

CCG TTA TTT GAC TCG CTC GAA AAC GGG TTC TGT TAA CTC TGG GAC TCA GCT GAA GTA

CCG TAG CTT GAC GTG CTG TTA GGG ACC GAG ACA CTA ACA GCT AAC TCC CTG TGC TTC

GAG ACC GAC TAC TTC TCC TTG TAT GGG ATA GGC CAC CGA GGC CAA ACG AGC CCA CCG

 M  H  I   R  

 E   A   V  F   L   V  L   T   L   L   P   G  M  I   L   G  T   R   Y  

 N  Q  L   H  L   Y   A   N  G  G  A   S   S   S   G  P   G  G  Y  

 R   P   A   P   S   S   Q  N  E   V  Y   S   I   A   D  S   Q  P   M 

 T   E   D  G  Y   M  P   P   S   Q  H  F   P   P   T   H  S   D  L  

 D  P   P   A   Q  Q  Q  S   T   C  Q  T   V  C  A   C  K  W  K 

 G  G  K  Q  T   V  E   C   I   D  R   H  L   I   Q  I   P   E   H 

 I   D  P   N  T   Q  V  L   D  M  S   G  N  K  L   Q  T   L   S  

 N  E   Q  F   I   R   A   N  L   L   N  L   Q  K  L   Y   L   R   N 

 C  K  I   G  E   I   E   R   E   T   F   K  G  L   T   N  L   V  E  

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

 P   S   L   R   E   L   T   L   A   S   N  H  I   H  K  I   E   S   Q 

 A   F   G  N  T   P   S   L   H  K  L   D  L   S   H  C  D  I   Q 

 T   I   S   A   Q  A   F   G  G  L   Q  G  L   T   L   L   R   L   N 

 G  N  K  L   S   E   L   L   P   K  T   I   E   T   L   S   R   L   H 

 G  I   E   L   H  D  N  P   W  L   C  D  C  R   L   R   D  T   K 

 L   W  L   M  K  R   N  I   P   Y   P   V  A   P   V  C  S   G  G 

 P   E   R   I   I   D  R   S   F   A   D  L   H  V  D  E   F   A   C 

 R   P   E   M  L   P   I   S   H  Y   V  E   A   A   M  G  E   N  A  

 S   I   T   C   R   A   R   A   V  P   A   A   N  I   N  W  Y   W  N 

 G  R   L   L   A   N  N  S   A   F   T   A   Y   Q  R   I   H  M  L  

 E   Q  V  E   G  G  F   E   K  R   S   K  L   V  L   T   N  A   Q 

 E   T   D  S   S   E   F   Y   C   V  A   E   N  R   A   G  M  A   E  

 A   N  F   T   L   H  V  S   M  R   A   A   G  M  A   S   L   G  S  

 G  Q  P   T   F   L   Y   K  V  V  V  P   R   A   R   D  P   P   V 

 A   T   M  V  S   K  G  E   E   L   F   T   G  V  V  P   I   L   V 

 E   L   D  G  D  V  N  G  H  K  F   S   V  S   G  E   G  E   G 

 D  A   T   Y   G  K  L   T   L   K  F   I   C   T   T   G  K  L   P  

 V  P   W  P   T   L   V  T   T   L   T   Y   G  V  Q  C  F   S   R  

 Y   P   D  H  M  K  Q  H  D  F   F   K  S   A   M  P   E   G  Y  

 V  Q  E   R   T   I   F   F   K  D  D  G  N  Y   K  T   R   A   E  

 V  K  F   E   G  D  T   L   V  N  R   I   E   L   K  G  I   D  F  

 K  E   D  G  N  I   L   G  H  K  L   E   Y   N  Y   N  S   H  N 

 V  Y   I   M  A   D  K  Q  K  N  G  I   K  V  N  F   K  I   R  

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

 I   G  D  G  P   V  L   L   P   D  N  H  Y   L   S   T   Q  S   A  

 L   S   K  D  P   N  E   K  R   D  H  M  V  L   L   E   F   V  T  

 A   A   G  I   T   L   G  M  D  E   L   Y   K  • 

P o l y l i n k e r attB1 (hybrid)
3389

3461

3518

3575

3632

3689

3746

3803

3860

3917

3974

4031

4088

4145

4202

4259

4316

1

5

24

43

62

81

100

119

138

157

176

195

214

233

252

271

290

309

328

347

366

385

404

423

442

461

480

499

518

537

556

575

594

613

632

651

670

689



CCC GAA AGG ATT ATC GAT CGC AGC TTT GCG GAT CTG CAT GTG GAT GAG TTT GCC TGC

CGA CCG GAG ATG TTG CCC ATA TCG CAT TAT GTG GAG GCG GCC ATG GGC GAG AAT GCC

TCG ATT ACA TGT CGA GCT CGA GCG GTT CCA GCT GCG AAT ATC AAC TGG TAC TGG AAC

GGA CGG CTG CTG GCC AAC AAT TCC GCC TTC ACC GCG TAC CAG AGG ATA CAC ATG TTG

GAG CAG GTG GAA GGT GGA TTC GAA AAG CGA TCC AAA CTG GTG CTG ACC AAC GCA CAG

GAA ACG GAT TCC AGT GAG TTC TAC TGC GTG GCC GAG AAT CGA GCT GGG ATG GCC GAG

GCC AAC TTC ACC CTG CAC GTG AGC ATG AGA GCT GCG GGC ATG GCC TCC CTG GGT AGT

GGC CAA CCA ACT TTC TTG TAC AAA GTG GTG GTA CCG CGG GCC CGG GAT CCA CCG GTC

GCC ACC ATG GTG AGC AAG GGC GAG GAG CTG TTC ACC GGG GTG GTG CCC ATC CTG GTC

GAG CTG GAC GGC GAC GTA AAC GGC CAC AAG TTC AGC GTG TCC GGC GAG GGC GAG GGC

GAT GCC ACC TAC GGC AAG CTG ACC CTG AAG TTC ATC TGC ACC ACC GGC AAG CTG CCC

GTG CCC TGG CCC ACC CTC GTG ACC ACC CTG ACC TAC GGC GTG CAG TGC TTC AGC CGC

TAC CCC GAC CAC ATG AAG CAG CAC GAC TTC TTC AAG TCC GCC ATG CCC GAA GGC TAC

GTC CAG GAG CGC ACC ATC TTC TTC AAG GAC GAC GGC AAC TAC AAG ACC CGC GCC GAG

GTG AAG TTC GAG GGC GAC ACC CTG GTG AAC CGC ATC GAG CTG AAG GGC ATC GAC TTC

AAG GAG GAC GGC AAC ATC CTG GGG CAC AAG CTG GAG TAC AAC TAC AAC AGC CAC AAC

GGG CTT TCC TAA TAG CTA GCG TCG AAA CGC CTA GAC GTA CAC CTA CTC AAA CGG ACG

GCT GGC CTC TAC AAC GGG TAT AGC GTA ATA CAC CTC CGC CGG TAC CCG CTC TTA CGG

AGC TAA TGT ACA GCT CGA GCT CGC CAA GGT CGA CGC TTA TAG TTG ACC ATG ACC TTG

CCT GCC GAC GAC CGG TTG TTA AGG CGG AAG TGG CGC ATG GTC TCC TAT GTG TAC AAC

CTC GTC CAC CTT CCA CCT AAG CTT TTC GCT AGG TTT GAC CAC GAC TGG TTG CGT GTC

CTT TGC CTA AGG TCA CTC AAG ATG ACG CAC CGG CTC TTA GCT CGA CCC TAC CGG CTC

CGG TTG AAG TGG GAC GTG CAC TCG TAC TCT CGA CGC CCG TAC CGG AGG GAC CCA TCA

CCG GTT GGT TGA AAG AAC ATG TTT CAC CAC CAT GGC GCC CGG GCC CTA GGT GGC CAG

CGG TGG TAC CAC TCG TTC CCG CTC CTC GAC AAG TGG CCC CAC CAC GGG TAG GAC CAG

CTC GAC CTG CCG CTG CAT TTG CCG GTG TTC AAG TCG CAC AGG CCG CTC CCG CTC CCG

CTA CGG TGG ATG CCG TTC GAC TGG GAC TTC AAG TAG ACG TGG TGG CCG TTC GAC GGG

CAC GGG ACC GGG TGG GAG CAC TGG TGG GAC TGG ATG CCG CAC GTC ACG AAG TCG GCG

ATG GGG CTG GTG TAC TTC GTC GTG CTG AAG AAG TTC AGG CGG TAC GGG CTT CCG ATG

CAG GTC CTC GCG TGG TAG AAG AAG TTC CTG CTG CCG TTG ATG TTC TGG GCG CGG CTC

CAC TTC AAG CTC CCG CTG TGG GAC CAC TTG GCG TAG CTC GAC TTC CCG TAG CTG AAG

TTC CTC CTG CCG TTG TAG GAC CCC GTG TTC GAC CTC ATG TTG ATG TTG TCG GTG TTG

 M  H  I   R  

 E   A   V  F   L   V  L   T   L   L   P   G  M  I   L   G  T   R   Y  

 N  Q  L   H  L   Y   A   N  G  G  A   S   S   S   G  P   G  G  Y  

 R   P   A   P   S   S   Q  N  E   V  Y   S   I   A   D  S   Q  P   M 

 T   E   D  G  Y   M  P   P   S   Q  H  F   P   P   T   H  S   D  L  

 D  P   P   A   Q  Q  Q  S   T   C  Q  T   V  C  A   C  K  W  K 

 G  G  K  Q  T   V  E   C   I   D  R   H  L   I   Q  I   P   E   H 

 I   D  P   N  T   Q  V  L   D  M  S   G  N  K  L   Q  T   L   S  

 N  E   Q  F   I   R   A   N  L   L   N  L   Q  K  L   Y   L   R   N 

 C  K  I   G  E   I   E   R   E   T   F   K  G  L   T   N  L   V  E  

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

 P   S   L   R   E   L   T   L   A   S   N  H  I   H  K  I   E   S   Q 

 A   F   G  N  T   P   S   L   H  K  L   D  L   S   H  C  D  I   Q 

 T   I   S   A   Q  A   F   G  G  L   Q  G  L   T   L   L   R   L   N 

 G  N  K  L   S   E   L   L   P   K  T   I   E   T   L   S   R   L   H 

 G  I   E   L   H  D  N  P   W  L   C  D  C  R   L   R   D  T   K 

 L   W  L   M  K  R   N  I   P   Y   P   V  A   P   V  C  S   G  G 

 P   E   R   I   I   D  R   S   F   A   D  L   H  V  D  E   F   A   C 

 R   P   E   M  L   P   I   S   H  Y   V  E   A   A   M  G  E   N  A  

 S   I   T   C   R   A   R   A   V  P   A   A   N  I   N  W  Y   W  N 

 G  R   L   L   A   N  N  S   A   F   T   A   Y   Q  R   I   H  M  L  

 E   Q  V  E   G  G  F   E   K  R   S   K  L   V  L   T   N  A   Q 

 E   T   D  S   S   E   F   Y   C   V  A   E   N  R   A   G  M  A   E  

 A   N  F   T   L   H  V  S   M  R   A   A   G  M  A   S   L   G  S  

 G  Q  P   T   F   L   Y   K  V  V  V  P   R   A   R   D  P   P   V 

 A   T   M  V  S   K  G  E   E   L   F   T   G  V  V  P   I   L   V 

 E   L   D  G  D  V  N  G  H  K  F   S   V  S   G  E   G  E   G 

 D  A   T   Y   G  K  L   T   L   K  F   I   C   T   T   G  K  L   P  

 V  P   W  P   T   L   V  T   T   L   T   Y   G  V  Q  C  F   S   R  

 Y   P   D  H  M  K  Q  H  D  F   F   K  S   A   M  P   E   G  Y  

 V  Q  E   R   T   I   F   F   K  D  D  G  N  Y   K  T   R   A   E  

 V  K  F   E   G  D  T   L   V  N  R   I   E   L   K  G  I   D  F  

 K  E   D  G  N  I   L   G  H  K  L   E   Y   N  Y   N  S   H  N 

 V  Y   I   M  A   D  K  Q  K  N  G  I   K  V  N  F   K  I   R  

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

 I   G  D  G  P   V  L   L   P   D  N  H  Y   L   S   T   Q  S   A  

 L   S   K  D  P   N  E   K  R   D  H  M  V  L   L   E   F   V  T  

 A   A   G  I   T   L   G  M  D  E   L   Y   K  • 

attB2 (hybrid)

EGFP

4373

4430

4487

4544

4601

4658

4715

4772

4829

4886

4943

5000

5057

5114

5171

5228

1

5

24

43

62

81

100

119

138

157

176

195

214

233

252

271

290

309

328

347

366

385

404

423

442

461

480

499

518

537

556

575

594

613

632

651

670

689



GTC TAT ATC ATG GCC GAC AAG CAG AAG AAC GGC ATC AAG GTG AAC TTC AAG ATC CGC

CAC AAC ATC GAG GAC GGC AGC GTG CAG CTC GCC GAC CAC TAC CAG CAG AAC ACC CCC

ATC GGC GAC GGC CCC GTG CTG CTG CCC GAC AAC CAC TAC CTG AGC ACC CAG TCC GCC

CTG AGC AAA GAC CCC AAC GAG AAG CGC GAT CAC ATG GTC CTG CTG GAG TTC GTG ACC

GCC GCC GGG ATC ACT CTC GGC ATG GAC GAG CTG TAC AAG TAA AGC GGC CGC GAC TCT

AGA G GATCTTTGTGAAGGAACCTTACTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCT

CTAAGGTAAATATAAAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAATTGTTTGTGTATTTTAGATTCCA

ACCTATGGAACTGATGAATGGGAGCAGTGGTGGAATGCCTTTAATGAGGAAAACCTGTTTTGCTCAGAAGAAATGCC

ATCTAGTGATGATGAGGCTACTGCTGACTCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCA

AGGACTTTCCTTCAGAATTGCTAAGTTTTTTGAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATT

TACACCACAAAGGAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAAAATATTCTGTAACCTTTATAAGTAGGCA

TAACAGTTATAATCATAACATACTGTTTTTTCTTACTCCACACAGGCATAGAGTGTCTGCTATTAATAACTATGCTC

AAAAATTGTGTACCTTTAGCTTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACTAGA

GATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGA

AACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATC

ACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCA

CAG ATA TAG TAC CGG CTG TTC GTC TTC TTG CCG TAG TTC CAC TTG AAG TTC TAG GCG

GTG TTG TAG CTC CTG CCG TCG CAC GTC GAG CGG CTG GTG ATG GTC GTC TTG TGG GGG

TAG CCG CTG CCG GGG CAC GAC GAC GGG CTG TTG GTG ATG GAC TCG TGG GTC AGG CGG

GAC TCG TTT CTG GGG TTG CTC TTC GCG CTA GTG TAC CAG GAC GAC CTC AAG CAC TGG

CGG CGG CCC TAG TGA GAG CCG TAC CTG CTC GAC ATG TTC ATT TCG CCG GCG CTG AGA

TCT C CTAGAAACACTTCCTTGGAATGAAGACACCACACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGA

GATTCCATTTATATTTTAAAAATTCACATATTACACAATTTGATGACTAAGATTAACAAACACATAAAATCTAAGGT

TGGATACCTTGACTACTTACCCTCGTCACCACCTTACGGAAATTACTCCTTTTGGACAAAACGAGTCTTCTTTACGG

TAGATCACTACTACTCCGATGACGACTGAGAGTTGTAAGATGAGGAGGTTTTTTCTTCTCTTTCCATCTTCTGGGGT

TCCTGAAAGGAAGTCTTAACGATTCAAAAAACTCAGTACGACACAAATCATTATCTTGAGAACGAACGAAACGATAA

ATGTGGTGTTTCCTTTTTCGACGTGACGATATGTTCTTTTAATACCTTTTTATAAGACATTGGAAATATTCATCCGT

ATTGTCAATATTAGTATTGTATGACAAAAAAGAATGAGGTGTGTCCGTATCTCACAGACGATAATTATTGATACGAG

TTTTTAACACATGGAAATCGAAAAATTAAACATTTCCCCAATTATTCCTTATAAACTACATATCACGGAACTGATCT

CTAGTATTAGTCGGTATGGTGTAAACATCTCCAAAATGAACGAAATTTTTTGGAGGGTGTGGAGGGGGACTTGGACT

TTGTATTTTACTTACGTTAACAACAACAATTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAG

TGTTTAAAGTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATAGT

 M  H  I   R  

 E   A   V  F   L   V  L   T   L   L   P   G  M  I   L   G  T   R   Y  

 N  Q  L   H  L   Y   A   N  G  G  A   S   S   S   G  P   G  G  Y  

 R   P   A   P   S   S   Q  N  E   V  Y   S   I   A   D  S   Q  P   M 

 T   E   D  G  Y   M  P   P   S   Q  H  F   P   P   T   H  S   D  L  

 D  P   P   A   Q  Q  Q  S   T   C  Q  T   V  C  A   C  K  W  K 

 G  G  K  Q  T   V  E   C   I   D  R   H  L   I   Q  I   P   E   H 

 I   D  P   N  T   Q  V  L   D  M  S   G  N  K  L   Q  T   L   S  

 N  E   Q  F   I   R   A   N  L   L   N  L   Q  K  L   Y   L   R   N 

 C  K  I   G  E   I   E   R   E   T   F   K  G  L   T   N  L   V  E  

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

 P   S   L   R   E   L   T   L   A   S   N  H  I   H  K  I   E   S   Q 

 A   F   G  N  T   P   S   L   H  K  L   D  L   S   H  C  D  I   Q 

 T   I   S   A   Q  A   F   G  G  L   Q  G  L   T   L   L   R   L   N 

 G  N  K  L   S   E   L   L   P   K  T   I   E   T   L   S   R   L   H 

 G  I   E   L   H  D  N  P   W  L   C  D  C  R   L   R   D  T   K 

 L   W  L   M  K  R   N  I   P   Y   P   V  A   P   V  C  S   G  G 

 P   E   R   I   I   D  R   S   F   A   D  L   H  V  D  E   F   A   C 

 R   P   E   M  L   P   I   S   H  Y   V  E   A   A   M  G  E   N  A  

 S   I   T   C   R   A   R   A   V  P   A   A   N  I   N  W  Y   W  N 

 G  R   L   L   A   N  N  S   A   F   T   A   Y   Q  R   I   H  M  L  

 E   Q  V  E   G  G  F   E   K  R   S   K  L   V  L   T   N  A   Q 

 E   T   D  S   S   E   F   Y   C   V  A   E   N  R   A   G  M  A   E  

 A   N  F   T   L   H  V  S   M  R   A   A   G  M  A   S   L   G  S  

 G  Q  P   T   F   L   Y   K  V  V  V  P   R   A   R   D  P   P   V 

 A   T   M  V  S   K  G  E   E   L   F   T   G  V  V  P   I   L   V 

 E   L   D  G  D  V  N  G  H  K  F   S   V  S   G  E   G  E   G 

 D  A   T   Y   G  K  L   T   L   K  F   I   C   T   T   G  K  L   P  

 V  P   W  P   T   L   V  T   T   L   T   Y   G  V  Q  C  F   S   R  

 Y   P   D  H  M  K  Q  H  D  F   F   K  S   A   M  P   E   G  Y  

 V  Q  E   R   T   I   F   F   K  D  D  G  N  Y   K  T   R   A   E  

 V  K  F   E   G  D  T   L   V  N  R   I   E   L   K  G  I   D  F  

 K  E   D  G  N  I   L   G  H  K  L   E   Y   N  Y   N  S   H  N 

 V  Y   I   M  A   D  K  Q  K  N  G  I   K  V  N  F   K  I   R  

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

 I   G  D  G  P   V  L   L   P   D  N  H  Y   L   S   T   Q  S   A  

 L   S   K  D  P   N  E   K  R   D  H  M  V  L   L   E   F   V  T  

 A   A   G  I   T   L   G  M  D  E   L   Y   K  • 

SV40 Poly A

5285

5342

5399

5456

5513

5570

5645

5722

5799

5876

5953

6030

6107

6184

6261

6338

1

5

24

43

62

81

100

119

138

157

176

195

214

233

252

271

290

309

328

347

366

385

404

423

442

461

480

499

518

537

556

575

594

613

632

651

670

689



TGTCTGGATCGGATCCACTAGAAGGCCTTAGTATGTATGTAAGTTAATAAAACCCTTTTTTGGAGAATGTAGATTTA

AAAAAACATATTTTTTTTTTATTTTTTACTGCACTGGACATCATTGAACTTATCTGATCAGTTTTAAATTTACTTCG

ATCCAAGGGTATTTGAAGTACCAGGTTCTTTCGATTACCTCTCACTCAAAATGACATTCCACTCAAAGTCAGCGCTG

TTTGCCTCCTTCTCTGTCCACAGAAATATCGCCGTCTCTTTCGCCGCTGCGTCCGCTATCTCTTTCGCCACCGTTTG

TAGCGTTACCTAGCGTCAATGTCCGCCTTCAGTTGCACTTTGTCAGCGGTTTCGTGACGAAGCTCCAAGCGGTTTAC

GCCATCAATTAAACACAAAGTGCTGTGCCAAAACTCCTCTCGCTTCTTATTTTTGTTTGTTTTTTGAGTGATTGGGG

TGGTGATTGGTTTTGGGTGGGTAAGCAGGGGAAAGTGTGAAAAATCCCGGCAATGGGCCAAGAGGATCAGGAGCTAT

TAATTCGCGGAGGCAGCAAACACCCATCTGCCGAGCATCTGAACAATGTGAGTAGTACATGTGCATACATCTTAAGT

TCACTTGATCTATAGGAACTGCGATTGCAACATCAAATTGTCTGCGGCGTGAGAACTGCGACCCACAAAAATCCCAA

ACCGCAATCGCACAAACAAATAGTGACACGAAACAGATTATTCTGGTAGCTGTGCTCGCTATATAAGACAATTTTTA

AGATCATATCATGATCAAGACATCTAAAGGCATTCATTTTCGACTACATTCTTTTTTACAAAAAATATAACAACCAG

ATATTTTAAGCTGATCCTAGATGCACAAAAAATAAATAAAAGTATAAACCTACTTCGTAGGATACTTCGTTTTGTTC

GGGGTTAGATGAGCATAACGCTTGTAGTTGATATTTGAGATCCCCTATCATTGCAGGGTGACAGCGGAGCGGCTTCG

CAGAGCTGCATTAACCAGGGCTTCGGGCAGGCCAAAAACTACGGCACGCTCCTGCCACCCAGTCCGCCGGAGGACTC

CGGTTCAGGGAGCGGCCAACTAGCCGAGAACCTCACCTATGCCTGGCACAATATGGACATCTTTGGGGCGGTCAATC

AGCCGGGCTCCGGATGGCGGCAGCTGGTCAACCGGACACGCGGACTATTCTGCAACGAGCGACACATACCGGCGCCC

AGGAAACATTTGCTCAAGAACGGTGAGTTTCTATTCGCAGTCGGCTGATCTGTGTGAAATCTTAATAAAGGGTCCAA

ACAGACCTAGCCTAGGTGATCTTCCGGAATCATACATACATTCAATTATTTTGGGAAAAAACCTCTTACATCTAAAT

TTTTTTGTATAAAAAAAAAATAAAAAATGACGTGACCTGTAGTAACTTGAATAGACTAGTCAAAATTTAAATGAAGC

TAGGTTCCCATAAACTTCATGGTCCAAGAAAGCTAATGGAGAGTGAGTTTTACTGTAAGGTGAGTTTCAGTCGCGAC

AAACGGAGGAAGAGACAGGTGTCTTTATAGCGGCAGAGAAAGCGGCGACGCAGGCGATAGAGAAAGCGGTGGCAAAC

ATCGCAATGGATCGCAGTTACAGGCGGAAGTCAACGTGAAACAGTCGCCAAAGCACTGCTTCGAGGTTCGCCAAATG

CGGTAGTTAATTTGTGTTTCACGACACGGTTTTGAGGAGAGCGAAGAATAAAAACAAACAAAAAACTCACTAACCCC

ACCACTAACCAAAACCCACCCATTCGTCCCCTTTCACACTTTTTAGGGCCGTTACCCGGTTCTCCTAGTCCTCGATA

ATTAAGCGCCTCCGTCGTTTGTGGGTAGACGGCTCGTAGACTTGTTACACTCATCATGTACACGTATGTAGAATTCA

AGTGAACTAGATATCCTTGACGCTAACGTTGTAGTTTAACAGACGCCGCACTCTTGACGCTGGGTGTTTTTAGGGTT

TGGCGTTAGCGTGTTTGTTTATCACTGTGCTTTGTCTAATAAGACCATCGACACGAGCGATATATTCTGTTAAAAAT

TCTAGTATAGTACTAGTTCTGTAGATTTCCGTAAGTAAAAGCTGATGTAAGAAAAAATGTTTTTTATATTGTTGGTC

TATAAAATTCGACTAGGATCTACGTGTTTTTTATTTATTTTCATATTTGGATGAAGCATCCTATGAAGCAAAACAAG

CCCCAATCTACTCGTATTGCGAACATCAACTATAAACTCTAGGGGATAGTAACGTCCCACTGTCGCCTCGCCGAAGC

GTCTCGACGTAATTGGTCCCGAAGCCCGTCCGGTTTTTGATGCCGTGCGAGGACGGTGGGTCAGGCGGCCTCCTGAG

GCCAAGTCCCTCGCCGGTTGATCGGCTCTTGGAGTGGATACGGACCGTGTTATACCTGTAGAAACCCCGCCAGTTAG

TCGGCCCGAGGCCTACCGCCGTCGACCAGTTGGCCTGTGCGCCTGATAAGACGTTGCTCGCTGTGTATGGCCGCGGG

TCCTTTGTAAACGAGTTCTTGCCACTCAAAGATAAGCGTCAGCCGACTAGACACACTTTAGAATTATTTCCCAGGTT

white gene
6415

6492

6569

6646

6723

6800

6877

6954

7031

7108

7185

7262

7339

7416

7493

7570

7647



TTACCAATTTGAAACTCAGTTTGCGGCGTGGCCTATCCGGGCGAACTTTTGGCCGTGATGGGCAGTTCCGGTGCCGG

AAAGACGACCCTGCTGAATGCCCTTGCCTTTCGATCGCCGCAGGGCATCCAAGTATCGCCATCCGGGATGCGACTGC

TCAATGGCCAACCTGTGGACGCCAAGGAGATGCAGGCCAGGTGCGCCTATGTCCAGCAGGATGACCTCTTTATCGGC

TCCCTAACGGCCAGGGAACACCTGATTTTCCAGGCCATGGTGCGGATGCCACGACATCTGACCTATCGGCAGCGAGT

GGCCCGCGTGGATCAGGTGATCCAGGAGCTTTCGCTCAGCAAATGTCAGCACACGATCATCGGTGTGCCCGGCAGGG

TGAAAGGTCTGTCCGGCGGAGAAAGGAAGCGTCTGGCATTCGCCTCCGAGGCACTAACCGATCCGCCGCTTCTGATC

TGCGATGAGCCCACCTCCGGACTGGACTCATTTACCGCCCACAGCGTCGTCCAGGTGCTGAAGAAGCTGTCGCAGAA

GGGCAAGACCGTCATCCTGACCATTCATCAGCCGTCTTCCGAGCTGTTTGAGCTCTTTGACAAGATCCTTCTGATGG

CCGAGGGCAGGGTAGCTTTCTTGGGCACTCCCAGCGAAGCCGTCGACTTCTTTTCCTAGTGAGTTCGATGTGTTTAT

TAAGGGTATCTAGCATTACATTACATCTCAACTCCTATCCAGCGTGGGTGCCCAGTGTCCTACCAACTACAATCCGG

CGGACTTTTACGTACAGGTGTTGGCCGTTGTGCCCGGACGGGAGATCGAGTCCCGTGATCGGATCGCCAAGATATGC

GACAATTTTGCTATTAGCAAAGTAGCCCGGGATATGGAGCAGTTGTTGGCCACCAAAAATTTGGAGAAGCCACTGGA

GCAGCCGGAGAATGGGTACACCTACAAGGCCACCTGGTTCATGCAGTTCCGGGCGGTCCTGTGGCGATCCTGGCTGT

CGGTGCTCAAGGAACCACTCCTCGTAAAAGTGCGACTTATTCAGACAACGGTGAGTGGTTCCAGTGGAAACAAATGA

TATAACGCTTACAATTCTTGGAAACAAATTCGCTAGATTTTAGTTAGAATTGCCTGATTCCACACCCTTCTTAGTTT

TTTTCAATGAGATGTATAGTTTATAGTTTTGCAGAAAATAAATAAATTTCATTTAACTCGCGAACATGTTGAAGATA

TGAATATTAATGAGATGCGAGTAACATTTTAATTTGCAGATGGTTGCCATCTTGATTGGCCTCATCTTTTTGGGCCA

AATGGTTAAACTTTGAGTCAAACGCCGCACCGGATAGGCCCGCTTGAAAACCGGCACTACCCGTCAAGGCCACGGCC

TTTCTGCTGGGACGACTTACGGGAACGGAAAGCTAGCGGCGTCCCGTAGGTTCATAGCGGTAGGCCCTACGCTGACG

AGTTACCGGTTGGACACCTGCGGTTCCTCTACGTCCGGTCCACGCGGATACAGGTCGTCCTACTGGAGAAATAGCCG

AGGGATTGCCGGTCCCTTGTGGACTAAAAGGTCCGGTACCACGCCTACGGTGCTGTAGACTGGATAGCCGTCGCTCA

CCGGGCGCACCTAGTCCACTAGGTCCTCGAAAGCGAGTCGTTTACAGTCGTGTGCTAGTAGCCACACGGGCCGTCCC

ACTTTCCAGACAGGCCGCCTCTTTCCTTCGCAGACCGTAAGCGGAGGCTCCGTGATTGGCTAGGCGGCGAAGACTAG

ACGCTACTCGGGTGGAGGCCTGACCTGAGTAAATGGCGGGTGTCGCAGCAGGTCCACGACTTCTTCGACAGCGTCTT

CCCGTTCTGGCAGTAGGACTGGTAAGTAGTCGGCAGAAGGCTCGACAAACTCGAGAAACTGTTCTAGGAAGACTACC

GGCTCCCGTCCCATCGAAAGAACCCGTGAGGGTCGCTTCGGCAGCTGAAGAAAAGGATCACTCAAGCTACACAAATA

ATTCCCATAGATCGTAATGTAATGTAGAGTTGAGGATAGGTCGCACCCACGGGTCACAGGATGGTTGATGTTAGGCC

GCCTGAAAATGCATGTCCACAACCGGCAACACGGGCCTGCCCTCTAGCTCAGGGCACTAGCCTAGCGGTTCTATACG

CTGTTAAAACGATAATCGTTTCATCGGGCCCTATACCTCGTCAACAACCGGTGGTTTTTAAACCTCTTCGGTGACCT

CGTCGGCCTCTTACCCATGTGGATGTTCCGGTGGACCAAGTACGTCAAGGCCCGCCAGGACACCGCTAGGACCGACA

GCCACGAGTTCCTTGGTGAGGAGCATTTTCACGCTGAATAAGTCTGTTGCCACTCACCAAGGTCACCTTTGTTTACT

ATATTGCGAATGTTAAGAACCTTTGTTTAAGCGATCTAAAATCAATCTTAACGGACTAAGGTGTGGGAAGAATCAAA

AAAAGTTACTCTACATATCAAATATCAAAACGTCTTTTATTTATTTAAAGTAAATTGAGCGCTTGTACAACTTCTAT

ACTTATAATTACTCTACGCTCATTGTAAAATTAAACGTCTACCAACGGTAGAACTAACCGGAGTAGAAAAACCCGGT

7724

7801

7878

7955

8032

8109

8186

8263

8340

8417

8494

8571

8648

8725

8802

8879

8956



ACAACTCACGCAAGTGGGCGTGATGAATATCAACGGAGCCATCTTCCTCTTCCTGACCAACATGACCTTTCAAAACG

TCTTTGCCACGATAAATGTAAGTCTTGTTTAGAATACATTTGCATATTAATAATTTACTAACTTTCTAATGAATCGA

TTCGATTTAGGTGTTCACCTCAGAGCTGCCAGTTTTTATGAGGGAGGCCCGAAGTCGACTTTATCGCTGTGACACAT

ACTTTCTGGGCAAAACGATTGCCGAATTACCGCTTTTTCTCACAGTGCCACTGGTCTTCACGGCGATTGCCTATCCG

ATGATCGGACTGCGGGCCGGAGTGCTGCACTTCTTCAACTGCCTGGCGCTGGTCACTCTGGTGGCCAATGTGTCAAC

GTCCTTCGGATATCTAATATCCTGCGCCAGCTCCTCGACCTCGATGGCGCTGTCTGTGGGTCCGCCGGTTATCATAC

CATTCCTGCTCTTTGGCGGCTTCTTCTTGAACTCGGGCTCGGTGCCAGTATACCTCAAATGGTTGTCGTACCTCTCA

TGGTTCCGTTACGCCAACGAGGGTCTGCTGATTAACCAATGGGCGGACGTGGAGCCGGGCGAAATTAGCTGCACATC

GTCGAACACCACGTGCCCCAGTTCGGGCAAGGTCATCCTGGAGACGCTTAACTTCTCCGCCGCCGATCTGCCGCTGG

ACTACGTGGGTCTGGCCATTCTCATCGTGAGCTTCCGGGTGCTCGCATATCTGGCTCTAAGACTTCGGGCCCGACGC

AAGGAGTAGCCGACATATATCCGAAATAACTGCTTGTTTTTTTTTTTACCATTATTACCATCGTGTTTACTGTTTAT

TGCCCCCTCAAAAAGCTAATGTAATTATATTTGTGCCAATAAAAACAAGATATGACCTATAGAATACAAGTATTTCC

CCTTCGAACATCCCCACAAGTAGACTTTGGATTTGTCTTCTAACCAAAAGACTTACACACCTGCATACCTTACATCA

AAAACTCGTTTATCGCTACATAAAACACCGGGATATATTTTTTATATACATACTTTTCAAATCGCGCGCCCTCTTCA

TAATTCACCTCCACCACACCACGTTTCGTAGTTGCTCTTTCGCTGTCTCCCACCCGCTCTCCGCAACACATTCACCT

TTTGTTCGACGACCTTGGAGCGACTGTCGTTAGTTCCGCGCGATTCGGTTCGCTCAAATGGTTCCGAGTGGTTCATT

TCGTCTCAATAGAAATTAGTAATAAATATTTGTATGTACAATTTATTTGCTCCAATATATTTGTATATATTTCCCTC

TGTTGAGTGCGTTCACCCGCACTACTTATAGTTGCCTCGGTAGAAGGAGAAGGACTGGTTGTACTGGAAAGTTTTGC

AGAAACGGTGCTATTTACATTCAGAACAAATCTTATGTAAACGTATAATTATTAAATGATTGAAAGATTACTTAGCT

AAGCTAAATCCACAAGTGGAGTCTCGACGGTCAAAAATACTCCCTCCGGGCTTCAGCTGAAATAGCGACACTGTGTA

TGAAAGACCCGTTTTGCTAACGGCTTAATGGCGAAAAAGAGTGTCACGGTGACCAGAAGTGCCGCTAACGGATAGGC

TACTAGCCTGACGCCCGGCCTCACGACGTGAAGAAGTTGACGGACCGCGACCAGTGAGACCACCGGTTACACAGTTG

CAGGAAGCCTATAGATTATAGGACGCGGTCGAGGAGCTGGAGCTACCGCGACAGACACCCAGGCGGCCAATAGTATG

GTAAGGACGAGAAACCGCCGAAGAAGAACTTGAGCCCGAGCCACGGTCATATGGAGTTTACCAACAGCATGGAGAGT

ACCAAGGCAATGCGGTTGCTCCCAGACGACTAATTGGTTACCCGCCTGCACCTCGGCCCGCTTTAATCGACGTGTAG

CAGCTTGTGGTGCACGGGGTCAAGCCCGTTCCAGTAGGACCTCTGCGAATTGAAGAGGCGGCGGCTAGACGGCGACC

TGATGCACCCAGACCGGTAAGAGTAGCACTCGAAGGCCCACGAGCGTATAGACCGAGATTCTGAAGCCCGGGCTGCG

TTCCTCATCGGCTGTATATAGGCTTTATTGACGAACAAAAAAAAAAATGGTAATAATGGTAGCACAAATGACAAATA

ACGGGGGAGTTTTTCGATTACATTAATATAAACACGGTTATTTTTGTTCTATACTGGATATCTTATGTTCATAAAGG

GGAAGCTTGTAGGGGTGTTCATCTGAAACCTAAACAGAAGATTGGTTTTCTGAATGTGTGGACGTATGGAATGTAGT

TTTTGAGCAAATAGCGATGTATTTTGTGGCCCTATATAAAAAATATATGTATGAAAAGTTTAGCGCGCGGGAGAAGT

ATTAAGTGGAGGTGGTGTGGTGCAAAGCATCAACGAGAAAGCGACAGAGGGTGGGCGAGAGGCGTTGTGTAAGTGGA

AAACAAGCTGCTGGAACCTCGCTGACAGCAATCAAGGCGCGCTAAGCCAAGCGAGTTTACCAAGGCTCACCAAGTAA

AGCAGAGTTATCTTTAATCATTATTTATAAACATACATGTTAAATAAACGAGGTTATATAAACATATATAAAGGGAG

9033

9110

9187

9264

9341

9418

9495

9572

9649

9726

9803

9880

9957

10034

10111

10188

10265



ACAGCTATATTTATTCTAATTTAATATTATGACTTTTTAAGGTAATTTTTTGTGACCTGTTCGGAGTGATTAGCGTT

ACAATTTGAACTGAAAGTGACATCCAGTGTTTGTTCCTTGTGTAGATGCATCTCAAAAAAATGGTGGGCATAATAGT

GTTGTTTATATATATCAAAAATAACAACTATAATAATAAGAATACATTTAATTTAGAAAATGCTTGGATTTCACTGG

AACTAGAATTAATTCGGCTGCTGCTCTAAACGACGCATTTCGTACTCCAAAGTACGAATTTTTTCCCTCAAGCTCTT

ATTTTCATTAAACAATGAACAGGACCTAACGCACAGTCACGTTATTGTTTACATAAATGATTTTTTTTACTATTCAA

ACTTACTCTGTTTGTGTACTCCCACTGGTATAGCCTTCTTTTATCTTTTCTGGTTCAGGCTCTATCACTTTACTAGG

TACGGCATCTGCGTTGAGTCGCCTCCTTTTAAATGTCTGACCTTTTGCAGGTGCAGCCTTCCACTGCGAATCATTAA

AGTGGGTATCACAAATTTGGGAGTTTTCACCAAGGCTGCACCCAAGGCTCTGCTCCCACAATTTTCTCTTAATAGCA

CACTTCGGCACGTGAATTAATTTTACTCCAGTCACAGCTTTGCAGCAAAATTTGCAATATTTCATTTTTTTTTATTC

CACGTAAGGGTTAATGTTTTCAAAAAAAAATTCGTCCGCACACAACCTTTCCTCTCAACAAGCAAACGTGCACTGAA

TTTAAGTGTATACTTCGGTAAGCTTCGGCTATCGACGGGACCACCTTATGTTATTTCATCATG

TGTCGATATAAATAAGATTAAATTATAATACTGAAAAATTCCATTAAAAAACACTGGACAAGCCTCACTAATCGCAA

TGTTAAACTTGACTTTCACTGTAGGTCACAAACAAGGAACACATCTACGTAGAGTTTTTTTACCACCCGTATTATCA

CAACAAATATATATAGTTTTTATTGTTGATATTATTATTCTTATGTAAATTAAATCTTTTACGAACCTAAAGTGACC

TTGATCTTAATTAAGCCGACGACGAGATTTGCTGCGTAAAGCATGAGGTTTCATGCTTAAAAAAGGGAGTTCGAGAA

TAAAAGTAATTTGTTACTTGTCCTGGATTGCGTGTCAGTGCAATAACAAATGTATTTACTAAAAAAAATGATAAGTT

TGAATGAGACAAACACATGAGGGTGACCATATCGGAAGAAAATAGAAAAGACCAAGTCCGAGATAGTGAAATGATCC

ATGCCGTAGACGCAACTCAGCGGAGGAAAATTTACAGACTGGAAAACGTCCACGTCGGAAGGTGACGCTTAGTAATT

TCACCCATAGTGTTTAAACCCTCAAAAGTGGTTCCGACGTGGGTTCCGAGACGAGGGTGTTAAAAGAGAATTATCGT

GTGAAGCCGTGCACTTAATTAAAATGAGGTCAGTGTCGAAACGTCGTTTTAAACGTTATAAAGTAAAAAAAAATAAG

GTGCATTCCCAATTACAAAAGTTTTTTTTTAAGCAGGCGTGTGTTGGAAAGGAGAGTTGTTCGTTTGCACGTGACTT

AAATTCACATATGAAGCCATTCGAAGCCGATAGCTGCCCTGGTGGAATACAATAAAGTAGTAC

5' P

10342

10419

10496

10573

10650

10727

10804

10881

10958

11035

11112
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GGCCAGACCCACGTAGTCCAGCGGCAGATCGGCGGCGGAGAAGTTAAGCGTCTCCAGGATGACCTTGCCCGAACTG

GGGCACGTGGTGTTCGACGATGTGCAGCTAATTTCGCCCGGCTCCACGTCCGCCCATTGGTTAATCAGCAGACCCT

CGTTGGCGTAACGGAACCATGAGAGGTACGACAACCATTTGAGGTATACTGGCACCGAGCCCGAGTTCAAGAAGAA

GGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCG

ACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTA

CCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTC

GGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGT

AACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCA

GAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATT

TGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACC

GCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGA

TCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAG

GATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCT

GACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGAC

TCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCC

ACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACT

TTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCA

ACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCA

ACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTC

AGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCG

TAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTC

TTGCCCGGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCT

TCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGAT

CTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAAT

CCGGTCTGGGTGCATCAGGTCGCCGTCTAGCCGCCGCCTCTTCAATTCGCAGAGGTCCTACTGGAACGGGCTTGAC

CCCGTGCACCACAAGCTGCTACACGTCGATTAAAGCGGGCCGAGGTGCAGGCGGGTAACCAATTAGTCGTCTGGGA

GCAACCGCATTGCCTTGGTACTCTCCATGCTGTTGGTAAACTCCATATGACCGTGGCTCGGGCTCAAGTTCTTCTT

CCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGC

TGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAAT

GGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAG

CCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCA

TTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGT

CTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAA

ACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGG

CGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACT

AGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTC

CTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGA

CTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTG

AGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGG

TGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGA

AATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGT

TGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGT

TGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAG

TCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGC

ATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAG

AACGGGCCGCAGTTGTGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGA

AGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTA

GAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTA

1

77

153

229

305

381

457

533

609

685

761

837

913

989

1065

1141

1217

1293

1369

1445

1521

1597

1673

1749



AAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGT

CTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAG

TGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCG

TCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAA

GCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATG

CGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACCGAATCGCGCGGAACTAACG

ACAGTCGCTCCAAGGTCGTCGAACAAAAGGTGAATGTGTTGCGGAGAGCGGGTGGGAGACAGCGAAAGAGCAACTA

CGAAACGTGGTGTGGTGGAGGTGAATTATGAAGAGGGCGCGCGATTTGAAAAGTATGTATATAAAAAATATATCCC

GGTGTTTTATGTAGCGATAAACGAGTTTTTGATGTAAGGTATGCAGGTGTGTAAGTCTTTTGGTTAGAAGACAAAT

CCAAAGTCTACTTGTGGGGATGTTCGAAGGGGAAATACTTGTATTCTATAGGTCATATCTTGTTTTTATTGGCACA

AATATAATTACATTAGCTTTTTGAGGGGGCAATAAACAGTAAACACGATGGTAATAATGGTAAAAAAAAAAACAAG

CAGTTATTTCGGATATATGTCGGCTACTCCTTGCGTCGGGCCCGAAGTCTTAGAGCCAGATATGCGAGCACCCGGA

AGCTCACGATGAGAATGGCCAGACCATGATGAAATAACATAAGGTGGTCCCGTCGGCAAGAGACATCCACTTAACG

TATGCTTGCAATAAGTGCGAGTGAAAGGAATAGTATTCTGAGTGTCGTATTGAGTCTGAGTGAGACAGCGATATGA

TTGTTGATTAACCCTTAGCATGTCCGTGGGGTTTGAATTAACTCATAATATTAATTAGACGAAATTATTTTTAAAG

TTTTATTTTTAATAATTTGCGAGTACGCAAAGCTTCTGCATGAGCTCGGATCCAAGCTTGCATGCCTGCAGGTCGG

AGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGG

AGTACTGTCCTCCGAGCGGAGACTCTAGCGAGCGCCGGAGTATAAATAGAGGCGCTTCGTCTACGGAGCGACAATT

CAATTCAAACAAGCAAAGTGAACACGTCGCTAAGCGAAAGCTAAGCAAATAAACAAGCGCAGCTGAACAAGCTAAA

CAATCTGCAGTAAAGTGCAAGTTAAAGTGAATCAATTAAAAGTAACCAGCAACCAAGTAAATCAACTGCAACTACT

GTACTACTTTATTGTATTCCACCAGGGCAGCCGTTCTCTGTAGGTGAATTGC

ATACGAACGTTATTCACGCTCACTTTCCTTATCATAAGACTCACAGCATAACTCAGACTCACTCTGTCGCTATACT

AACAACTAATTGGGAATCGTACAGGCACCCCAAACTTAATTGAGTATTATAATTAATCTGCTTTAATAAAAATTTC

AAAATAAAAATTATTAAACGCTCATGCGTTTCGAAGACGTACTCGAGCCTAGGTTCGAACGTACGGACGTCCAGCC

TCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCC

TCATGACAGGAGGCTCGCCTCTGAGATCGCTCGCGGCCTCATATTTATCTCCGCGAAGCAGATGCCTCGCTGTTAA

GTTAAGTTTGTTCGTTTCACTTGTGCAGCGATTCGCTTTCGATTCGTTTATTTGTTCGCGTCGACTTGTTCGATTT

GTTAGACGTCATTTCACGTTCAATTTCACTTAGTTAATTTTCATTGGTCGTTGGTTCATTTAGTTGACGTTGATGA

TTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACA

GAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTC

ACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGC

AGAGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATT

CGCCTACGGCCCTCGTCTGTTCGGGCAGTCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATAC

GCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTATGGCGTGGCTTAGCGCGCCTTGATTGC

TGTCAGCGAGGTTCCAGCAGCTTGTTTTCCACTTACACAACGCCTCTCGCCCACCCTCTGTCGCTTTCTCGTTGAT

GCTTTGCACCACACCACCTCCACTTAATACTTCTCCCGCGCGCTAAACTTTTCATACATATATTTTTTATATAGGG

CCACAAAATACATCGCTATTTGCTCAAAAACTACATTCCATACGTCCACACATTCAGAAAACCAATCTTCTGTTTA

GGTTTCAGATGAACACCCCTACAAGCTTCCCCTTTATGAACATAAGATATCCAGTATAGAACAAAAATAACCGTGT

TTATATTAATGTAATCGAAAAACTCCCCCGTTATTTGTCATTTGTGCTACCATTATTACCATTTTTTTTTTTGTTC

GTCAATAAAGCCTATATACAGCCGATGAGGAACGCAGCCCGGGCTTCAGAATCTCGGTCTATACGCTCGTGGGCCT

TCGAGTGCTACTCTTACCGGTCTG

3 ' P

UAS sites

1825

1901

1977

2053

2129

2205

2281

2357

2433

2509

2585

2661

2737

2813

2889

2965

3041

3117

3193

3269



GAAATCTGCCAAGAAGTAATTATTGAATACAAGAAGAGAACTCTGAATAGGGAATTGGGGAATTCGTTAACAGATC

TGACAAGTTTGTACAAAAAAGTTGGAAA ATG CAT ATC AGG GAA GCA GTT TTC CTG GTC CTC ACC

CTG CTG CCT GGA ATG ATC CTG GGC ACT CGC TAC AAT CAG CTG CAT CTG TAT GCC AAT

GGA GGA GCA TCG TCA TCG GGC CCT GGA GGC TAC AGG CCC GCC CCC TCG TCC CAG AAC

GAG GTG TAC TCC ATA GCG GAC AGC CAG CCG ATG ACT GAG GAT GGC TAC ATG CCC CCC

AGC CAG CAC TTT CCG CCC ACC CAC TCC GAC TTG GAT CCC CCC GCC CAG CAG CAG AGC

ACC TGC CAA ACG GTT TGC GCC TGC AAG TGG AAG GGT GGC AAG CAG ACG GTG GAG TGC

ATC GAT CGC CAC CTC ATC CAG ATA CCC GAG CAC ATC GAT CCC AAT ACC CAG GTG CTG

GAC ATG TCC GGT AAT AAG CTG CAG ACC CTC TCC AAC GAG CAG TTC ATC CGT GCG AAT

CTG CTA AAT CTG CAG AAG CTG TAT TTG AGG AAC TGC AAG ATC GGC GAA ATC GAG CGG

GAG ACC TTC AAG GGA CTG ACC AAT CTG GTG GAG TTG GAT CTG TCA CAT AAT CTG CTG

GTT ACC GTG CCC AGT TTG GCC CTG GGC CAC ATA CCC TCA CTG CGC GAA CTC ACC CTG

GCC TCC AAT CAC ATA CAC AAA ATC GAG AGC CAG GCC TTC GGG AAC ACA CCA TCG CTG

CTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGTCTAG

ACTGTTCAAACATGTTTTTTCAACCTTT TAC GTA TAG TCC CTT CGT CAA AAG GAC CAG GAG TGG

GAC GAC GGA CCT TAC TAG GAC CCG TGA GCG ATG TTA GTC GAC GTA GAC ATA CGG TTA

CCT CCT CGT AGC AGT AGC CCG GGA CCT CCG ATG TCC GGG CGG GGG AGC AGG GTC TTG

CTC CAC ATG AGG TAT CGC CTG TCG GTC GGC TAC TGA CTC CTA CCG ATG TAC GGG GGG

TCG GTC GTG AAA GGC GGG TGG GTG AGG CTG AAC CTA GGG GGG CGG GTC GTC GTC TCG

TGG ACG GTT TGC CAA ACG CGG ACG TTC ACC TTC CCA CCG TTC GTC TGC CAC CTC ACG

TAG CTA GCG GTG GAG TAG GTC TAT GGG CTC GTG TAG CTA GGG TTA TGG GTC CAC GAC

CTG TAC AGG CCA TTA TTC GAC GTC TGG GAG AGG TTG CTC GTC AAG TAG GCA CGC TTA

GAC GAT TTA GAC GTC TTC GAC ATA AAC TCC TTG ACG TTC TAG CCG CTT TAG CTC GCC

CTC TGG AAG TTC CCT GAC TGG TTA GAC CAC CTC AAC CTA GAC AGT GTA TTA GAC GAC

CAA TGG CAC GGG TCA AAC CGG GAC CCG GTG TAT GGG AGT GAC GCG CTT GAG TGG GAC

CGG AGG TTA GTG TAT GTG TTT TAG CTC TCG GTC CGG AAG CCC TTG TGT GGT AGC GAC

 M  H  I   R   E   A   V  F   L   V  L   T  

 L   L   P   G  M  I   L   G  T   R   Y   N  Q  L   H  L   Y   A   N 

 G  G  A   S   S   S   G  P   G  G  Y   R   P   A   P   S   S   Q  N 

 E   V  Y   S   I   A   D  S   Q  P   M  T   E   D  G  Y   M  P   P  

 S   Q  H  F   P   P   T   H  S   D  L   D  P   P   A   Q  Q  Q  S  

 T   C  Q  T   V  C  A   C  K  W  K  G  G  K  Q  T   V  E   C  

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

 D  M  S   G  N  K  L   Q  T   L   S   N  E   Q  F   I   R   A   N 

 L   L   N  L   Q  K  L   Y   L   R   N  C  K  I   G  E   I   E   R  

 E   T   F   K  G  L   T   N  L   V  E   L   D  L   S   H  N  L   L  

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

 A   S   N  H  I   H  K  I   E   S   Q  A   F   G  N  T   P   S   L  

 H  K  L   D  L   S   H  C  D  I   Q  T   I   S   A   Q  A   F   G 

 G  L   Q  G  L   T   L   L   R   L   N  G  N  K  L   S   E   L   L  

 P   K  T   I   E   T   L   S   R   L   H  G  I   E   L   H  D  N  P  

 W  L   C  D  C  R   L   R   D  T   K  L   W  L   M  K  R   N  I  

 P   Y   P   V  A   P   V  C  S   G  G  P   E   R   I   I   D  R   S  

 F   A   D  L   H  V  D  E   F   A   C  R   P   E   M  L   P   I   S  

 H  Y   V  E   A   A   M  G  E   N  A   S   I   T   C   R   A   R   A  

 V  P   A   A   N  I   N  W  Y   W  N  G  R   L   L   A   N  N  S  

 A   F   T   A   Y   Q  R   I   H  M  L   E   Q  V  E   G  G  F   E  

 K  R   S   K  L   V  L   T   N  A   Q  E   T   D  S   S   E   F   Y  

 C   V  A   E   N  R   A   G  M  A   E   A   N  F   T   L   H  V  S  

 M  R   A   A   G  M  A   S   L   G  S   G  Q  P   T   F   L   Y   K 

 V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D  S   T  

 R   T   G  H  H  H  H  H  H  • 

P o l y l i n k e r

attB1 (hybrid)

3345

3421

3485

3542

3599

3656

3713

3770

3827

3884

3941

3998

4055

1

13

32

51

70

89

108

127

146

165

184

203

222

241

260

279

298

317

336

355

374

393

412

431

450

468



CAC AAA TTG GAT CTG TCG CAT TGC GAT ATT CAG ACC ATT TCC GCC CAG GCA TTT GGT

GGC CTC CAA GGA TTG ACT TTG CTC CGA TTG AAT GGC AAT AAA CTG AGC GAG CTT TTG

CCC AAG ACA ATT GAG ACC CTG AGT CGA CTT CAT GGC ATC GAA CTG CAC GAC AAT CCC

TGG CTC TGT GAT TGT CGA TTG AGG GAC ACG AAG CTC TGG CTG ATG AAG AGG AAC ATA

CCC TAT CCG GTG GCT CCG GTT TGC TCG GGT GGC CCC GAA AGG ATT ATC GAT CGC AGC

TTT GCG GAT CTG CAT GTG GAT GAG TTT GCC TGC CGA CCG GAG ATG TTG CCC ATA TCG

CAT TAT GTG GAG GCG GCC ATG GGC GAG AAT GCC TCG ATT ACA TGT CGA GCT CGA GCG

GTT CCA GCT GCG AAT ATC AAC TGG TAC TGG AAC GGA CGG CTG CTG GCC AAC AAT TCC

GCC TTC ACC GCG TAC CAG AGG ATA CAC ATG TTG GAG CAG GTG GAA GGT GGA TTC GAA

AAG CGA TCC AAA CTG GTG CTG ACC AAC GCA CAG GAA ACG GAT TCC AGT GAG TTC TAC

TGC GTG GCC GAG AAT CGA GCT GGG ATG GCC GAG GCC AAC TTC ACC CTG CAC GTG AGC

ATG AGA GCT GCG GGC ATG GCC TCC CTG GGT AGT GGC CAA CCA ACT TTC TTG TAC AAA

GTG TTT AAC CTA GAC AGC GTA ACG CTA TAA GTC TGG TAA AGG CGG GTC CGT AAA CCA

CCG GAG GTT CCT AAC TGA AAC GAG GCT AAC TTA CCG TTA TTT GAC TCG CTC GAA AAC

GGG TTC TGT TAA CTC TGG GAC TCA GCT GAA GTA CCG TAG CTT GAC GTG CTG TTA GGG

ACC GAG ACA CTA ACA GCT AAC TCC CTG TGC TTC GAG ACC GAC TAC TTC TCC TTG TAT

GGG ATA GGC CAC CGA GGC CAA ACG AGC CCA CCG GGG CTT TCC TAA TAG CTA GCG TCG

AAA CGC CTA GAC GTA CAC CTA CTC AAA CGG ACG GCT GGC CTC TAC AAC GGG TAT AGC

GTA ATA CAC CTC CGC CGG TAC CCG CTC TTA CGG AGC TAA TGT ACA GCT CGA GCT CGC

CAA GGT CGA CGC TTA TAG TTG ACC ATG ACC TTG CCT GCC GAC GAC CGG TTG TTA AGG

CGG AAG TGG CGC ATG GTC TCC TAT GTG TAC AAC CTC GTC CAC CTT CCA CCT AAG CTT

TTC GCT AGG TTT GAC CAC GAC TGG TTG CGT GTC CTT TGC CTA AGG TCA CTC AAG ATG

ACG CAC CGG CTC TTA GCT CGA CCC TAC CGG CTC CGG TTG AAG TGG GAC GTG CAC TCG

TAC TCT CGA CGC CCG TAC CGG AGG GAC CCA TCA CCG GTT GGT TGA AAG AAC ATG TTT

 M  H  I   R   E   A   V  F   L   V  L   T  

 L   L   P   G  M  I   L   G  T   R   Y   N  Q  L   H  L   Y   A   N 

 G  G  A   S   S   S   G  P   G  G  Y   R   P   A   P   S   S   Q  N 

 E   V  Y   S   I   A   D  S   Q  P   M  T   E   D  G  Y   M  P   P  

 S   Q  H  F   P   P   T   H  S   D  L   D  P   P   A   Q  Q  Q  S  

 T   C  Q  T   V  C  A   C  K  W  K  G  G  K  Q  T   V  E   C  

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

 D  M  S   G  N  K  L   Q  T   L   S   N  E   Q  F   I   R   A   N 

 L   L   N  L   Q  K  L   Y   L   R   N  C  K  I   G  E   I   E   R  

 E   T   F   K  G  L   T   N  L   V  E   L   D  L   S   H  N  L   L  

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

 A   S   N  H  I   H  K  I   E   S   Q  A   F   G  N  T   P   S   L  

 H  K  L   D  L   S   H  C  D  I   Q  T   I   S   A   Q  A   F   G 

 G  L   Q  G  L   T   L   L   R   L   N  G  N  K  L   S   E   L   L  

 P   K  T   I   E   T   L   S   R   L   H  G  I   E   L   H  D  N  P  

 W  L   C  D  C  R   L   R   D  T   K  L   W  L   M  K  R   N  I  

 P   Y   P   V  A   P   V  C  S   G  G  P   E   R   I   I   D  R   S  

 F   A   D  L   H  V  D  E   F   A   C  R   P   E   M  L   P   I   S  

 H  Y   V  E   A   A   M  G  E   N  A   S   I   T   C   R   A   R   A  

 V  P   A   A   N  I   N  W  Y   W  N  G  R   L   L   A   N  N  S  

 A   F   T   A   Y   Q  R   I   H  M  L   E   Q  V  E   G  G  F   E  

 K  R   S   K  L   V  L   T   N  A   Q  E   T   D  S   S   E   F   Y  

 C   V  A   E   N  R   A   G  M  A   E   A   N  F   T   L   H  V  S  

 M  R   A   A   G  M  A   S   L   G  S   G  Q  P   T   F   L   Y   K 

 V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D  S   T  

 R   T   G  H  H  H  H  H  H  • 

4112

4169

4226

4283

4340

4397

4454

4511

4568

4625

4682

4739

1

13

32

51

70

89

108

127

146

165

184

203

222

241

260

279

298

317

336

355

374

393

412

431

450

468



GTG GTG GTA CCGG GGT AAG CCT ATC CCT AAC CCT CTC CTC GGT CTC GAT TCT ACG

CGT ACC GGT CAT CAT CAC CAT CAC CAT TGA TCTAGAGGATCTTTGTGAAGGAACCTTACTTCTGTG

GTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAAATATAAAATTTTTAAGTGTATAATG

TGTTAAACTACTGATTCTAATTGTTTGTGTATTTTAGATTCCAACCTATGGAACTGATGAATGGGAGCAGTGGTGG

AATGCCTTTAATGAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGATGAGGCTACTGCTGACTCTC

AACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCTTCAGAATTGCTAAGTTTTTT

GAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATTTACACCACAAAGGAAAAAGCTGCACTGCTA

TACAAGAAAATTATGGAAAAATATTCTGTAACCTTTATAAGTAGGCATAACAGTTATAATCATAACATACTGTTTT

TTCTTACTCCACACAGGCATAGAGTGTCTGCTATTAATAACTATGCTCAAAAATTGTGTACCTTTAGCTTTTTAAT

TTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGATCATAATCAGCCATACCACATTTGT

AGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTT

GTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTT

TTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCGGATCCACTAGAAG

GCCTTAGTATGTATGTAAGTTAATAAAACCCTTTTTTGGAGAATGTAGATTTAAAAAAACATATTTTTTTTTTATT

TTTTACTGCACTGGACATCATTGAACTTATCTGATCAGTTTTAAATTTACTTCGATCCAAGGGTATTTGAAGTACC

CAC CAC CAT GGCC CCA TTC GGA TAG GGA TTG GGA GAG GAG CCA GAG CTA AGA TGC

GCA TGG CCA GTA GTA GTG GTA GTG GTA ACT AGATCTCCTAGAAACACTTCCTTGGAATGAAGACAC

CACACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCATTTATATTTTAAAAATTCACATATTAC

ACAATTTGATGACTAAGATTAACAAACACATAAAATCTAAGGTTGGATACCTTGACTACTTACCCTCGTCACCACC

TTACGGAAATTACTCCTTTTGGACAAAACGAGTCTTCTTTACGGTAGATCACTACTACTCCGATGACGACTGAGAG

TTGTAAGATGAGGAGGTTTTTTCTTCTCTTTCCATCTTCTGGGGTTCCTGAAAGGAAGTCTTAACGATTCAAAAAA

CTCAGTACGACACAAATCATTATCTTGAGAACGAACGAAACGATAAATGTGGTGTTTCCTTTTTCGACGTGACGAT

ATGTTCTTTTAATACCTTTTTATAAGACATTGGAAATATTCATCCGTATTGTCAATATTAGTATTGTATGACAAAA

AAGAATGAGGTGTGTCCGTATCTCACAGACGATAATTATTGATACGAGTTTTTAACACATGGAAATCGAAAAATTA

AACATTTCCCCAATTATTCCTTATAAACTACATATCACGGAACTGATCTCTAGTATTAGTCGGTATGGTGTAAACA

TCTCCAAAATGAACGAAATTTTTTGGAGGGTGTGGAGGGGGACTTGGACTTTGTATTTTACTTACGTTAACAACAA

CAATTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAA

AAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATAGTACAGACCTAGCCTAGGTGATCTTC

CGGAATCATACATACATTCAATTATTTTGGGAAAAAACCTCTTACATCTAAATTTTTTTGTATAAAAAAAAAATAA

AAAATGACGTGACCTGTAGTAACTTGAATAGACTAGTCAAAATTTAAATGAAGCTAGGTTCCCATAAACTTCATGG

 M  H  I   R   E   A   V  F   L   V  L   T  

 L   L   P   G  M  I   L   G  T   R   Y   N  Q  L   H  L   Y   A   N 

 G  G  A   S   S   S   G  P   G  G  Y   R   P   A   P   S   S   Q  N 

 E   V  Y   S   I   A   D  S   Q  P   M  T   E   D  G  Y   M  P   P  

 S   Q  H  F   P   P   T   H  S   D  L   D  P   P   A   Q  Q  Q  S  

 T   C  Q  T   V  C  A   C  K  W  K  G  G  K  Q  T   V  E   C  

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

 D  M  S   G  N  K  L   Q  T   L   S   N  E   Q  F   I   R   A   N 

 L   L   N  L   Q  K  L   Y   L   R   N  C  K  I   G  E   I   E   R  

 E   T   F   K  G  L   T   N  L   V  E   L   D  L   S   H  N  L   L  

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

 A   S   N  H  I   H  K  I   E   S   Q  A   F   G  N  T   P   S   L  

 H  K  L   D  L   S   H  C  D  I   Q  T   I   S   A   Q  A   F   G 

 G  L   Q  G  L   T   L   L   R   L   N  G  N  K  L   S   E   L   L  

 P   K  T   I   E   T   L   S   R   L   H  G  I   E   L   H  D  N  P  

 W  L   C  D  C  R   L   R   D  T   K  L   W  L   M  K  R   N  I  

 P   Y   P   V  A   P   V  C  S   G  G  P   E   R   I   I   D  R   S  

 F   A   D  L   H  V  D  E   F   A   C  R   P   E   M  L   P   I   S  

 H  Y   V  E   A   A   M  G  E   N  A   S   I   T   C   R   A   R   A  

 V  P   A   A   N  I   N  W  Y   W  N  G  R   L   L   A   N  N  S  

 A   F   T   A   Y   Q  R   I   H  M  L   E   Q  V  E   G  G  F   E  

 K  R   S   K  L   V  L   T   N  A   Q  E   T   D  S   S   E   F   Y  

 C   V  A   E   N  R   A   G  M  A   E   A   N  F   T   L   H  V  S  

 M  R   A   A   G  M  A   S   L   G  S   G  Q  P   T   F   L   Y   K 

 V  V  V  P   G  K  P   I   P   N  P   L   L   G  L   D  S   T  

 R   T   G  H  H  H  H  H  H  • 

attB2 (hybrid)

V5 epitope

6xH is SV40 Poly A

white gene

4796

4850

4916

4992
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5144

5220

5296

5372

5448
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5600

5676

5752

5828

1
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241
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317

336

355
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412
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468



AGGTTCTTTCGATTACCTCTCACTCAAAATGACATTCCACTCAAAGTCAGCGCTGTTTGCCTCCTTCTCTGTCCAC

AGAAATATCGCCGTCTCTTTCGCCGCTGCGTCCGCTATCTCTTTCGCCACCGTTTGTAGCGTTACCTAGCGTCAAT

GTCCGCCTTCAGTTGCACTTTGTCAGCGGTTTCGTGACGAAGCTCCAAGCGGTTTACGCCATCAATTAAACACAAA

GTGCTGTGCCAAAACTCCTCTCGCTTCTTATTTTTGTTTGTTTTTTGAGTGATTGGGGTGGTGATTGGTTTTGGGT

GGGTAAGCAGGGGAAAGTGTGAAAAATCCCGGCAATGGGCCAAGAGGATCAGGAGCTATTAATTCGCGGAGGCAGC

AAACACCCATCTGCCGAGCATCTGAACAATGTGAGTAGTACATGTGCATACATCTTAAGTTCACTTGATCTATAGG

AACTGCGATTGCAACATCAAATTGTCTGCGGCGTGAGAACTGCGACCCACAAAAATCCCAAACCGCAATCGCACAA

ACAAATAGTGACACGAAACAGATTATTCTGGTAGCTGTGCTCGCTATATAAGACAATTTTTAAGATCATATCATGA

TCAAGACATCTAAAGGCATTCATTTTCGACTACATTCTTTTTTACAAAAAATATAACAACCAGATATTTTAAGCTG

ATCCTAGATGCACAAAAAATAAATAAAAGTATAAACCTACTTCGTAGGATACTTCGTTTTGTTCGGGGTTAGATGA

GCATAACGCTTGTAGTTGATATTTGAGATCCCCTATCATTGCAGGGTGACAGCGGAGCGGCTTCGCAGAGCTGCAT

TAACCAGGGCTTCGGGCAGGCCAAAAACTACGGCACGCTCCTGCCACCCAGTCCGCCGGAGGACTCCGGTTCAGGG

AGCGGCCAACTAGCCGAGAACCTCACCTATGCCTGGCACAATATGGACATCTTTGGGGCGGTCAATCAGCCGGGCT

CCGGATGGCGGCAGCTGGTCAACCGGACACGCGGACTATTCTGCAACGAGCGACACATACCGGCGCCCAGGAAACA

TTTGCTCAAGAACGGTGAGTTTCTATTCGCAGTCGGCTGATCTGTGTGAAATCTTAATAAAGGGTCCAATTACCAA

TTTGAAACTCAGTTTGCGGCGTGGCCTATCCGGGCGAACTTTTGGCCGTGATGGGCAGTTCCGGTGCCGGAAAGAC

GACCCTGCTGAATGCCCTTGCCTTTCGATCGCCGCAGGGCATCCAAGTATCGCCATCCGGGATGCGACTGCTCAAT

TCCAAGAAAGCTAATGGAGAGTGAGTTTTACTGTAAGGTGAGTTTCAGTCGCGACAAACGGAGGAAGAGACAGGTG

TCTTTATAGCGGCAGAGAAAGCGGCGACGCAGGCGATAGAGAAAGCGGTGGCAAACATCGCAATGGATCGCAGTTA

CAGGCGGAAGTCAACGTGAAACAGTCGCCAAAGCACTGCTTCGAGGTTCGCCAAATGCGGTAGTTAATTTGTGTTT

CACGACACGGTTTTGAGGAGAGCGAAGAATAAAAACAAACAAAAAACTCACTAACCCCACCACTAACCAAAACCCA

CCCATTCGTCCCCTTTCACACTTTTTAGGGCCGTTACCCGGTTCTCCTAGTCCTCGATAATTAAGCGCCTCCGTCG

TTTGTGGGTAGACGGCTCGTAGACTTGTTACACTCATCATGTACACGTATGTAGAATTCAAGTGAACTAGATATCC

TTGACGCTAACGTTGTAGTTTAACAGACGCCGCACTCTTGACGCTGGGTGTTTTTAGGGTTTGGCGTTAGCGTGTT

TGTTTATCACTGTGCTTTGTCTAATAAGACCATCGACACGAGCGATATATTCTGTTAAAAATTCTAGTATAGTACT

AGTTCTGTAGATTTCCGTAAGTAAAAGCTGATGTAAGAAAAAATGTTTTTTATATTGTTGGTCTATAAAATTCGAC

TAGGATCTACGTGTTTTTTATTTATTTTCATATTTGGATGAAGCATCCTATGAAGCAAAACAAGCCCCAATCTACT

CGTATTGCGAACATCAACTATAAACTCTAGGGGATAGTAACGTCCCACTGTCGCCTCGCCGAAGCGTCTCGACGTA

ATTGGTCCCGAAGCCCGTCCGGTTTTTGATGCCGTGCGAGGACGGTGGGTCAGGCGGCCTCCTGAGGCCAAGTCCC

TCGCCGGTTGATCGGCTCTTGGAGTGGATACGGACCGTGTTATACCTGTAGAAACCCCGCCAGTTAGTCGGCCCGA

GGCCTACCGCCGTCGACCAGTTGGCCTGTGCGCCTGATAAGACGTTGCTCGCTGTGTATGGCCGCGGGTCCTTTGT

AAACGAGTTCTTGCCACTCAAAGATAAGCGTCAGCCGACTAGACACACTTTAGAATTATTTCCCAGGTTAATGGTT

AAACTTTGAGTCAAACGCCGCACCGGATAGGCCCGCTTGAAAACCGGCACTACCCGTCAAGGCCACGGCCTTTCTG

CTGGGACGACTTACGGGAACGGAAAGCTAGCGGCGTCCCGTAGGTTCATAGCGGTAGGCCCTACGCTGACGAGTTA

5904

5980

6056

6132

6208

6284

6360

6436

6512

6588

6664

6740

6816

6892

6968

7044

7120



GGCCAACCTGTGGACGCCAAGGAGATGCAGGCCAGGTGCGCCTATGTCCAGCAGGATGACCTCTTTATCGGCTCCC

TAACGGCCAGGGAACACCTGATTTTCCAGGCCATGGTGCGGATGCCACGACATCTGACCTATCGGCAGCGAGTGGC

CCGCGTGGATCAGGTGATCCAGGAGCTTTCGCTCAGCAAATGTCAGCACACGATCATCGGTGTGCCCGGCAGGGTG

AAAGGTCTGTCCGGCGGAGAAAGGAAGCGTCTGGCATTCGCCTCCGAGGCACTAACCGATCCGCCGCTTCTGATCT

GCGATGAGCCCACCTCCGGACTGGACTCATTTACCGCCCACAGCGTCGTCCAGGTGCTGAAGAAGCTGTCGCAGAA

GGGCAAGACCGTCATCCTGACCATTCATCAGCCGTCTTCCGAGCTGTTTGAGCTCTTTGACAAGATCCTTCTGATG

GCCGAGGGCAGGGTAGCTTTCTTGGGCACTCCCAGCGAAGCCGTCGACTTCTTTTCCTAGTGAGTTCGATGTGTTT

ATTAAGGGTATCTAGCATTACATTACATCTCAACTCCTATCCAGCGTGGGTGCCCAGTGTCCTACCAACTACAATC

CGGCGGACTTTTACGTACAGGTGTTGGCCGTTGTGCCCGGACGGGAGATCGAGTCCCGTGATCGGATCGCCAAGAT

ATGCGACAATTTTGCTATTAGCAAAGTAGCCCGGGATATGGAGCAGTTGTTGGCCACCAAAAATTTGGAGAAGCCA

CTGGAGCAGCCGGAGAATGGGTACACCTACAAGGCCACCTGGTTCATGCAGTTCCGGGCGGTCCTGTGGCGATCCT

GGCTGTCGGTGCTCAAGGAACCACTCCTCGTAAAAGTGCGACTTATTCAGACAACGGTGAGTGGTTCCAGTGGAAA

CAAATGATATAACGCTTACAATTCTTGGAAACAAATTCGCTAGATTTTAGTTAGAATTGCCTGATTCCACACCCTT

CTTAGTTTTTTTCAATGAGATGTATAGTTTATAGTTTTGCAGAAAATAAATAAATTTCATTTAACTCGCGAACATG

TTGAAGATATGAATATTAATGAGATGCGAGTAACATTTTAATTTGCAGATGGTTGCCATCTTGATTGGCCTCATCT

TTTTGGGCCAACAACTCACGCAAGTGGGCGTGATGAATATCAACGGAGCCATCTTCCTCTTCCTGACCAACATGAC

CTTTCAAAACGTCTTTGCCACGATAAATGTAAGTCTTGTTTAGAATACATTTGCATATTAATAATTTACTAACTTT

CCGGTTGGACACCTGCGGTTCCTCTACGTCCGGTCCACGCGGATACAGGTCGTCCTACTGGAGAAATAGCCGAGGG

ATTGCCGGTCCCTTGTGGACTAAAAGGTCCGGTACCACGCCTACGGTGCTGTAGACTGGATAGCCGTCGCTCACCG

GGCGCACCTAGTCCACTAGGTCCTCGAAAGCGAGTCGTTTACAGTCGTGTGCTAGTAGCCACACGGGCCGTCCCAC

TTTCCAGACAGGCCGCCTCTTTCCTTCGCAGACCGTAAGCGGAGGCTCCGTGATTGGCTAGGCGGCGAAGACTAGA

CGCTACTCGGGTGGAGGCCTGACCTGAGTAAATGGCGGGTGTCGCAGCAGGTCCACGACTTCTTCGACAGCGTCTT

CCCGTTCTGGCAGTAGGACTGGTAAGTAGTCGGCAGAAGGCTCGACAAACTCGAGAAACTGTTCTAGGAAGACTAC

CGGCTCCCGTCCCATCGAAAGAACCCGTGAGGGTCGCTTCGGCAGCTGAAGAAAAGGATCACTCAAGCTACACAAA

TAATTCCCATAGATCGTAATGTAATGTAGAGTTGAGGATAGGTCGCACCCACGGGTCACAGGATGGTTGATGTTAG

GCCGCCTGAAAATGCATGTCCACAACCGGCAACACGGGCCTGCCCTCTAGCTCAGGGCACTAGCCTAGCGGTTCTA

TACGCTGTTAAAACGATAATCGTTTCATCGGGCCCTATACCTCGTCAACAACCGGTGGTTTTTAAACCTCTTCGGT

GACCTCGTCGGCCTCTTACCCATGTGGATGTTCCGGTGGACCAAGTACGTCAAGGCCCGCCAGGACACCGCTAGGA

CCGACAGCCACGAGTTCCTTGGTGAGGAGCATTTTCACGCTGAATAAGTCTGTTGCCACTCACCAAGGTCACCTTT

GTTTACTATATTGCGAATGTTAAGAACCTTTGTTTAAGCGATCTAAAATCAATCTTAACGGACTAAGGTGTGGGAA

GAATCAAAAAAAGTTACTCTACATATCAAATATCAAAACGTCTTTTATTTATTTAAAGTAAATTGAGCGCTTGTAC

AACTTCTATACTTATAATTACTCTACGCTCATTGTAAAATTAAACGTCTACCAACGGTAGAACTAACCGGAGTAGA

AAAACCCGGTTGTTGAGTGCGTTCACCCGCACTACTTATAGTTGCCTCGGTAGAAGGAGAAGGACTGGTTGTACTG

GAAAGTTTTGCAGAAACGGTGCTATTTACATTCAGAACAAATCTTATGTAAACGTATAATTATTAAATGATTGAAA

7196

7272

7348

7424

7500

7576

7652

7728

7804

7880

7956

8032

8108

8184

8260

8336

8412



CTAATGAATCGATTCGATTTAGGTGTTCACCTCAGAGCTGCCAGTTTTTATGAGGGAGGCCCGAAGTCGACTTTAT

CGCTGTGACACATACTTTCTGGGCAAAACGATTGCCGAATTACCGCTTTTTCTCACAGTGCCACTGGTCTTCACGG

CGATTGCCTATCCGATGATCGGACTGCGGGCCGGAGTGCTGCACTTCTTCAACTGCCTGGCGCTGGTCACTCTGGT

GGCCAATGTGTCAACGTCCTTCGGATATCTAATATCCTGCGCCAGCTCCTCGACCTCGATGGCGCTGTCTGTGGGT

CCGCCGGTTATCATACCATTCCTGCTCTTTGGCGGCTTCTTCTTGAACTCGGGCTCGGTGCCAGTATACCTCAAAT

GGTTGTCGTACCTCTCATGGTTCCGTTACGCCAACGAGGGTCTGCTGATTAACCAATGGGCGGACGTGGAGCCGGG

CGAAATTAGCTGCACATCGTCGAACACCACGTGCCCCAGTTCGGGCAAGGTCATCCTGGAGACGCTTAACTTCTCC

GCCGCCGATCTGCCGCTGGACTACGTGGGTCTGGCCATTCTCATCGTGAGCTTCCGGGTGCTCGCATATCTGGCTC

TAAGACTTCGGGCCCGACGCAAGGAGTAGCCGACATATATCCGAAATAACTGCTTGTTTTTTTTTTTACCATTATT

ACCATCGTGTTTACTGTTTATTGCCCCCTCAAAAAGCTAATGTAATTATATTTGTGCCAATAAAAACAAGATATGA

CCTATAGAATACAAGTATTTCCCCTTCGAACATCCCCACAAGTAGACTTTGGATTTGTCTTCTAACCAAAAGACTT

ACACACCTGCATACCTTACATCAAAAACTCGTTTATCGCTACATAAAACACCGGGATATATTTTTTATATACATAC

TTTTCAAATCGCGCGCCCTCTTCATAATTCACCTCCACCACACCACGTTTCGTAGTTGCTCTTTCGCTGTCTCCCA

CCCGCTCTCCGCAACACATTCACCTTTTGTTCGACGACCTTGGAGCGACTGTCGTTAGTTCCGCGCGATTCGGTTC

GCTCAAATGGTTCCGAGTGGTTCATTTCGTCTCAATAGAAATTAGTAATAAATATTTGTATGTACAATTTATTTGC

TCCAATATATTTGTATATATTTCCCTCACAGCTATATTTATTCTAATTTAATATTATGACTTTTTAAGGTAATTTT

TTGTGACCTGTTCGGAGTGATTAGCGTTACAATTTGAACTGAAAGTGACATCCAGTGTTTGTTCCTTGTGTAGATG

GATTACTTAGCTAAGCTAAATCCACAAGTGGAGTCTCGACGGTCAAAAATACTCCCTCCGGGCTTCAGCTGAAATA

GCGACACTGTGTATGAAAGACCCGTTTTGCTAACGGCTTAATGGCGAAAAAGAGTGTCACGGTGACCAGAAGTGCC

GCTAACGGATAGGCTACTAGCCTGACGCCCGGCCTCACGACGTGAAGAAGTTGACGGACCGCGACCAGTGAGACCA

CCGGTTACACAGTTGCAGGAAGCCTATAGATTATAGGACGCGGTCGAGGAGCTGGAGCTACCGCGACAGACACCCA

GGCGGCCAATAGTATGGTAAGGACGAGAAACCGCCGAAGAAGAACTTGAGCCCGAGCCACGGTCATATGGAGTTTA

CCAACAGCATGGAGAGTACCAAGGCAATGCGGTTGCTCCCAGACGACTAATTGGTTACCCGCCTGCACCTCGGCCC

GCTTTAATCGACGTGTAGCAGCTTGTGGTGCACGGGGTCAAGCCCGTTCCAGTAGGACCTCTGCGAATTGAAGAGG

CGGCGGCTAGACGGCGACCTGATGCACCCAGACCGGTAAGAGTAGCACTCGAAGGCCCACGAGCGTATAGACCGAG

ATTCTGAAGCCCGGGCTGCGTTCCTCATCGGCTGTATATAGGCTTTATTGACGAACAAAAAAAAAAATGGTAATAA

TGGTAGCACAAATGACAAATAACGGGGGAGTTTTTCGATTACATTAATATAAACACGGTTATTTTTGTTCTATACT

GGATATCTTATGTTCATAAAGGGGAAGCTTGTAGGGGTGTTCATCTGAAACCTAAACAGAAGATTGGTTTTCTGAA

TGTGTGGACGTATGGAATGTAGTTTTTGAGCAAATAGCGATGTATTTTGTGGCCCTATATAAAAAATATATGTATG

AAAAGTTTAGCGCGCGGGAGAAGTATTAAGTGGAGGTGGTGTGGTGCAAAGCATCAACGAGAAAGCGACAGAGGGT

GGGCGAGAGGCGTTGTGTAAGTGGAAAACAAGCTGCTGGAACCTCGCTGACAGCAATCAAGGCGCGCTAAGCCAAG

CGAGTTTACCAAGGCTCACCAAGTAAAGCAGAGTTATCTTTAATCATTATTTATAAACATACATGTTAAATAAACG

AGGTTATATAAACATATATAAAGGGAGTGTCGATATAAATAAGATTAAATTATAATACTGAAAAATTCCATTAAAA

AACACTGGACAAGCCTCACTAATCGCAATGTTAAACTTGACTTTCACTGTAGGTCACAAACAAGGAACACATCTAC

8488

8564

8640

8716
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8868

8944
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9172

9248

9324

9400

9476

9552

9628

9704



CATCTCAAAAAAATGGTGGGCATAATAGTGTTGTTTATATATATCAAAAATAACAACTATAATAATAAGAATACAT

TTAATTTAGAAAATGCTTGGATTTCACTGGAACTAGAATTAATTCGGCTGCTGCTCTAAACGACGCATTTCGTACT

CCAAAGTACGAATTTTTTCCCTCAAGCTCTTATTTTCATTAAACAATGAACAGGACCTAACGCACAGTCACGTTAT

TGTTTACATAAATGATTTTTTTTACTATTCAAACTTACTCTGTTTGTGTACTCCCACTGGTATAGCCTTCTTTTAT

CTTTTCTGGTTCAGGCTCTATCACTTTACTAGGTACGGCATCTGCGTTGAGTCGCCTCCTTTTAAATGTCTGACCT

TTTGCAGGTGCAGCCTTCCACTGCGAATCATTAAAGTGGGTATCACAAATTTGGGAGTTTTCACCAAGGCTGCACC

CAAGGCTCTGCTCCCACAATTTTCTCTTAATAGCACACTTCGGCACGTGAATTAATTTTACTCCAGTCACAGCTTT

GCAGCAAAATTTGCAATATTTCATTTTTTTTTATTCCACGTAAGGGTTAATGTTTTCAAAAAAAAATTCGTCCGCA

CACAACCTTTCCTCTCAACAAGCAAACGTGCACTGAATTTAAGTGTATACTTCGGTAAGCTTCGGCTATCGACGGG

ACCACCTTATGTTATTTCATCATG

GTAGAGTTTTTTTACCACCCGTATTATCACAACAAATATATATAGTTTTTATTGTTGATATTATTATTCTTATGTA

AATTAAATCTTTTACGAACCTAAAGTGACCTTGATCTTAATTAAGCCGACGACGAGATTTGCTGCGTAAAGCATGA

GGTTTCATGCTTAAAAAAGGGAGTTCGAGAATAAAAGTAATTTGTTACTTGTCCTGGATTGCGTGTCAGTGCAATA

ACAAATGTATTTACTAAAAAAAATGATAAGTTTGAATGAGACAAACACATGAGGGTGACCATATCGGAAGAAAATA

GAAAAGACCAAGTCCGAGATAGTGAAATGATCCATGCCGTAGACGCAACTCAGCGGAGGAAAATTTACAGACTGGA

AAACGTCCACGTCGGAAGGTGACGCTTAGTAATTTCACCCATAGTGTTTAAACCCTCAAAAGTGGTTCCGACGTGG

GTTCCGAGACGAGGGTGTTAAAAGAGAATTATCGTGTGAAGCCGTGCACTTAATTAAAATGAGGTCAGTGTCGAAA

CGTCGTTTTAAACGTTATAAAGTAAAAAAAAATAAGGTGCATTCCCAATTACAAAAGTTTTTTTTTAAGCAGGCGT

GTGTTGGAAAGGAGAGTTGTTCGTTTGCACGTGACTTAAATTCACATATGAAGCCATTCGAAGCCGATAGCTGCCC

TGGTGGAATACAATAAAGTAGTAC

5' P

9780

9856

9932

10008

10084

10160

10236

10312

10388

10464
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GGCCAGACCCACGTAGTCCAGCGGCAGATCGGCGGCGGAGAAGTTAAGCGTCTCCAGGATGACCTTGCCCGAACTGG

GGCACGTGGTGTTCGACGATGTGCAGCTAATTTCGCCCGGCTCCACGTCCGCCCATTGGTTAATCAGCAGACCCTCG

TTGGCGTAACGGAACCATGAGAGGTACGACAACCATTTGAGGTATACTGGCACCGAGCCCGAGTTCAAGAAGAAGGC

GTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAG

GACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGA

TACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTA

GGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATC

GTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGG

TATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTG

CGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCG

GTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACG

GGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTA

GATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAAT

GCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAG

ATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCC

AGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCC

AGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCT

ACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTAC

ATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAG

TGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACT

GGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAACACGGGA

TAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGA

TCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACC

AGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAAT

CCGGTCTGGGTGCATCAGGTCGCCGTCTAGCCGCCGCCTCTTCAATTCGCAGAGGTCCTACTGGAACGGGCTTGACC

CCGTGCACCACAAGCTGCTACACGTCGATTAAAGCGGGCCGAGGTGCAGGCGGGTAACCAATTAGTCGTCTGGGAGC

AACCGCATTGCCTTGGTACTCTCCATGCTGTTGGTAAACTCCATATGACCGTGGCTCGGGCTCAAGTTCTTCTTCCG

CAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTC

CTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCT

ATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTCAAGCCACAT

CCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAG

CAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCC

ATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTGTCATAAACCATAGAC

GCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGC

CACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGC

CCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGAT

CTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGGTTA

CGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATC

TATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGG

TCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGG

TCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGA

TGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATG

TACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTC

ACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGA

CCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTGTGCCCT

ATTATGGCGCGGTGTATCGTCTTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCT

AGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGG

TCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTA

1

78

155

232

309

386

463

540

617

694

771

848

925

1002

1079

1156

1233

1310

1387

1464

1541

1618

1695

1772



ACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAAT

GTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATT

ATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGA

AAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTC

AGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTG

CACCATATGCGGTGTGAAATACCGCACCGAATCGCGCGGAACTAACGACAGTCGCTCCAAGGTCGTCGAACAAAAGG

TGAATGTGTTGCGGAGAGCGGGTGGGAGACAGCGAAAGAGCAACTACGAAACGTGGTGTGGTGGAGGTGAATTATGA

AGAGGGCGCGCGATTTGAAAAGTATGTATATAAAAAATATATCCCGGTGTTTTATGTAGCGATAAACGAGTTTTTGA

TGTAAGGTATGCAGGTGTGTAAGTCTTTTGGTTAGAAGACAAATCCAAAGTCTACTTGTGGGGATGTTCGAAGGGGA

AATACTTGTATTCTATAGGTCATATCTTGTTTTTATTGGCACAAATATAATTACATTAGCTTTTTGAGGGGGCAATA

AACAGTAAACACGATGGTAATAATGGTAAAAAAAAAAACAAGCAGTTATTTCGGATATATGTCGGCTACTCCTTGCG

TCGGGCCCGAAGTCTTAGAGCCAGATATGCGAGCACCCGGAAGCTCACGATGAGAATGGCCAGACCATGATGAAATA

ACATAAGGTGGTCCCGTCGGCAAGAGACATCCACTTAACGTATGCTTGCAATAAGTGCGAGTGAAAGGAATAGTATT

CTGAGTGTCGTATTGAGTCTGAGTGAGACAGCGATATGATTGTTGATTAACCCTTAGCATGTCCGTGGGGTTTGAAT

TAACTCATAATATTAATTAGACGAAATTATTTTTAAAGTTTTATTTTTAATAATTTGCGAGTACGCAAAGCTTCTGC

ATGAGCTCGGATCCAAGCTTGCATGCCTGCAGGTCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAG

TACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGACTCTAGCGAGCGCCGGAGT

ATAAATAGAGGCGCTTCGTCTACGGAGCGACAATTCAATTCAAACAAGCAAAGTGAACACGTCGCTAAGCGAAAGCT

AAGCAAATAAACAAGCGCAGCTGAACAAGCTAAACAATCTGCAGTAAAGTGCAAGTTAAAGTGAATCAATTAAAAGT

AACCAGCAACCAAGTAAATCAACTGCAACTACTGAAATCTGCCAAGAAGTAATTATTGAATACAAGAAGAGAACTCT

GTACTACTTTAT

TGTATTCCACCAGGGCAGCCGTTCTCTGTAGGTGAATTGCATACGAACGTTATTCACGCTCACTTTCCTTATCATAA

GACTCACAGCATAACTCAGACTCACTCTGTCGCTATACTAACAACTAATTGGGAATCGTACAGGCACCCCAAACTTA

ATTGAGTATTATAATTAATCTGCTTTAATAAAAATTTCAAAATAAAAATTATTAAACGCTCATGCGTTTCGAAGACG

TACTCGAGCCTAGGTTCGAACGTACGGACGTCCAGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTC

ATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCTGAGATCGCTCGCGGCCTCA

TATTTATCTCCGCGAAGCAGATGCCTCGCTGTTAAGTTAAGTTTGTTCGTTTCACTTGTGCAGCGATTCGCTTTCGA

TTCGTTTATTTGTTCGCGTCGACTTGTTCGATTTGTTAGACGTCATTTCACGTTCAATTTCACTTAGTTAATTTTCA

TTGGTCGTTGGTTCATTTAGTTGACGTTGATGACTTTAGACGGTTCTTCATTAATAACTTATGTTCTTCTCTTGAGA

TGAGTATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTA

CATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAA

TAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGCAGAGCGCGCAAAGCCACTACTGCCACT

TTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGCAG

TCCCGCGCAGTCGCCCACAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCAC

GTGGTATACGCCACACTTTATGGCGTGGCTTAGCGCGCCTTGATTGCTGTCAGCGAGGTTCCAGCAGCTTGTTTTCC

ACTTACACAACGCCTCTCGCCCACCCTCTGTCGCTTTCTCGTTGATGCTTTGCACCACACCACCTCCACTTAATACT

TCTCCCGCGCGCTAAACTTTTCATACATATATTTTTTATATAGGGCCACAAAATACATCGCTATTTGCTCAAAAACT

ACATTCCATACGTCCACACATTCAGAAAACCAATCTTCTGTTTAGGTTTCAGATGAACACCCCTACAAGCTTCCCCT

TTATGAACATAAGATATCCAGTATAGAACAAAAATAACCGTGTTTATATTAATGTAATCGAAAAACTCCCCCGTTAT

TTGTCATTTGTGCTACCATTATTACCATTTTTTTTTTTGTTCGTCAATAAAGCCTATATACAGCCGATGAGGAACGC

AGCCCGGGCTTCAGAATCTCGGTCTATACGCTCGTGGGCCTTCGAGTGCTACTCTTACCGGTCTG

3 ' P

UAS sites

1849

1926

2003

2080

2157

2234

2311

2388

2465

2542

2619

2696

2773

2850

2927

3004

3081

3158

3235

3312



GAATAGGGAATTGGGGAATTCGTTAACAGATCTGACAAGTTTGTACAAAAAAGTTGGAAA ATG AGT GGT CTG

CCA ATC TGG ATA CCG CTC CTT GCA CTT CTG GCC ATA ACT GCC GCC TGT CCG CCG GAG

GTG TGT GTA TGC AAA TGG AAG GGG GGC AAG CAG ACG GTG GAG TGC GGC GGC CAG CAG

CTC TCC AAT CTA CCG GAG GGC ATG GAT CCG GGC ACC CAG GTC CTC AAC TTT AGC GGC

AAT GCG CTG CAG GTA CTG CAA TCG GAG CGG TTT CTA CGT ATG GAT CTG CTA AAC CTG

CAG AAG ATT TAT CTG TCA CGG AAT CAG TTG ATC CGG ATA CAC GAG AAG GCC TTC AGG

GGG CTG ACG AAT CTG GTC GAG CTG GAT CTC AGC GAG AAT GCG CTG CAG AAT GTG CCA

AGC GAA ACG TTT CAG GAC TAC AGC TCT CTA ATG CGC CTT TCG TTA AGT GGA AAT CCT

ATC AGG GAG TTA AAG ACA TCC GCC TTT CGG CAC TTG TCT TTT CTC ACG ACA CTA GAG

CTG TCC AAC TGC CAG GTG GAG CGG ATC GAG AAT GAG GCC TTC GTG GGC ATG GAC AAC

CTG GAG TGG CTG CGA CTG GAC GGC AAT CGG ATT GGG TTC ATC CAG GGC ACC CAC ATC

CTG CCC AAG TCG CTG CAC GGC ATC AGC CTG CAC AGC AAT CGG TGG AAC TGC GAC TGC

CGC CTT CTA GAC ATC CAC TTC TGG CTG GTC AAC TAT AAC ACG CCT CTG GCG GAG GAA

CCC AAA TGT ATG GAA CCG GCG AGG CTG AAA GGT CAG GTG ATC AAG AGC CTG CAG CGG

GAG CAG CTG GCC TGT CTG CCG GAG GTT AGT CCC CAG TCG AGT TAT ACG GAG GTG AGT

GAG GGC AGG AAC ATG TCC ATC ACC TGC CTG GTC AGG GCC ATC CCG GAG CCG AAG GTC

CTT TGG CTG TTC AAT GGC CAG GTG ATG AGC AAC GAC AGC CTG ATG GAC AAC CTG CAC

CTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACATGTTTTTTCAACCTTT TAC TCA CCA GAC

GGT TAG ACC TAT GGC GAG GAA CGT GAA GAC CGG TAT TGA CGG CGG ACA GGC GGC CTC

CAC ACA CAT ACG TTT ACC TTC CCC CCG TTC GTC TGC CAC CTC ACG CCG CCG GTC GTC

GAG AGG TTA GAT GGC CTC CCG TAC CTA GGC CCG TGG GTC CAG GAG TTG AAA TCG CCG

TTA CGC GAC GTC CAT GAC GTT AGC CTC GCC AAA GAT GCA TAC CTA GAC GAT TTG GAC

GTC TTC TAA ATA GAC AGT GCC TTA GTC AAC TAG GCC TAT GTG CTC TTC CGG AAG TCC

CCC GAC TGC TTA GAC CAG CTC GAC CTA GAG TCG CTC TTA CGC GAC GTC TTA CAC GGT

TCG CTT TGC AAA GTC CTG ATG TCG AGA GAT TAC GCG GAA AGC AAT TCA CCT TTA GGA

TAG TCC CTC AAT TTC TGT AGG CGG AAA GCC GTG AAC AGA AAA GAG TGC TGT GAT CTC

GAC AGG TTG ACG GTC CAC CTC GCC TAG CTC TTA CTC CGG AAG CAC CCG TAC CTG TTG

GAC CTC ACC GAC GCT GAC CTG CCG TTA GCC TAA CCC AAG TAG GTC CCG TGG GTG TAG

GAC GGG TTC AGC GAC GTG CCG TAG TCG GAC GTG TCG TTA GCC ACC TTG ACG CTG ACG

GCG GAA GAT CTG TAG GTG AAG ACC GAC CAG TTG ATA TTG TGC GGA GAC CGC CTC CTT

GGG TTT ACA TAC CTT GGC CGC TCC GAC TTT CCA GTC CAC TAG TTC TCG GAC GTC GCC

CTC GTC GAC CGG ACA GAC GGC CTC CAA TCA GGG GTC AGC TCA ATA TGC CTC CAC TCA

CTC CCG TCC TTG TAC AGG TAG TGG ACG GAC CAG TCC CGG TAG GGC CTC GGC TTC CAG

GAA ACC GAC AAG TTA CCG GTC CAC TAC TCG TTG CTG TCG GAC TAC CTG TTG GAC GTG

 M  S   G  L  

 P   I   W  I   P   L   L   A   L   L   A   I   T   A   A   C  P   P   E  

 V  C  V  C  K  W  K  G  G  K  Q  T   V  E   C   G  G  Q  Q 

 L   S   N  L   P   E   G  M  D  P   G  T   Q  V  L   N  F   S   G 

 N  A   L   Q  V  L   Q  S   E   R   F   L   R   M  D  L   L   N  L  

 Q  K  I   Y   L   S   R   N  Q  L   I   R   I   H  E   K  A   F   R  

 G  L   T   N  L   V  E   L   D  L   S   E   N  A   L   Q  N  V  P  

 S   E   T   F   Q  D  Y   S   S   L   M  R   L   S   L   S   G  N  P  

 I   R   E   L   K  T   S   A   F   R   H  L   S   F   L   T   T   L   E  

 L   S   N  C  Q  V  E   R   I   E   N  E   A   F   V  G  M  D  N 

 L   E   W  L   R   L   D  G  N  R   I   G  F   I   Q  G  T   H  I  

 L   P   K  S   L   H  G  I   S   L   H  S   N  R   W  N  C  D  C 

 R   L   L   D  I   H  F   W  L   V  N  Y   N  T   P   L   A   E   E  

 P   K  C  M  E   P   A   R   L   K  G  Q  V  I   K  S   L   Q  R  

 E   Q  L   A   C  L   P   E   V  S   P   Q  S   S   Y   T   E   V  S  

 E   G  R   N  M  S   I   T   C   L   V  R   A   I   P   E   P   K  V 

 L   W  L   F   N  G  Q  V  M  S   N  D  S   L   M  D  N  L   H 

 M  Y   Y   Y   I   D  E   T   I   G  V  S   G  A   E   E   K  R   S  

 E   I   F   I   Y   N  V  G  A   E   D  N  G  T   F   S   C   V  G 

 Q  N  I   A   G  T   T   F   S   N  Y   T   L   R   V  I   I   K  E  

 P   P   V  V  N  E   V  S   F   P   R   D  Y   M  N  P   T   F   L  

 Y   K  V  V  V  P   R   A   R   D  P   P   V  A   T   M  V  S   K 

 G  E   E   L   F   T   G  V  V  P   I   L   V  E   L   D  G  D  V 

 N  G  H  K  F   S   V  S   G  E   G  E   G  D  A   T   Y   G  K 

 L   T   L   K  F   I   C   T   T   G  K  L   P   V  P   W  P   T   L  

 V  T   T   L   T   Y   G  V  Q  C  F   S   R   Y   P   D  H  M  K 

 Q  H  D  F   F   K  S   A   M  P   E   G  Y   V  Q  E   R   T   I  

 F   F   K  D  D  G  N  Y   K  T   R   A   E   V  K  F   E   G  D 

 T   L   V  N  R   I   E   L   K  G  I   D  F   K  E   D  G  N  I  

 L   G  H  K  L   E   Y   N  Y   N  S   H  N  V  Y   I   M  A   D 

 K  Q  K  N  G  I   K  V  N  F   K  I   R   H  N  I   E   D  G 

 S   V  Q  L   A   D  H  Y   Q  Q  N  T   P   I   G  D  G  P   V 

 L   L   P   D  N  H  Y   L   S   T   Q  S   A   L   S   K  D  P   N 

 E   K  R   D  H  M  V  L   L   E   F   V  T   A   A   G  I   T   L  

 G  M  D  E   L   Y   K  • 

P o l y l i n k e r attB1 (hybrid)
3389

3461

3518

3575

3632

3689

3746

3803

3860

3917

3974

4031

4088

4145

4202

4259

4316

1

5

24

43

62

81

100

119

138

157

176

195

214

233

252

271

290

309

328

347

366

385

404

423

442

461

480

499

518

537

556

575

594

613

632



ATG TAC TAC TAT ATC GAC GAG ACG ATC GGA GTA AGC GGC GCC GAG GAG AAG CGC AGC

GAG ATC TTC ATC TAC AAC GTT GGT GCC GAG GAT AAT GGC ACC TTC TCC TGT GTG GGC

CAG AAC ATA GCT GGC ACC ACC TTC AGT AAC TAC ACC CTG AGA GTC ATA ATC AAG GAG

CCG CCG GTG GTG AAT GAG GTC TCC TTC CCC AGG GAT TAC ATG AAC CCA ACT TTC TTG

TAC AAA GTG GTG GTA CCG CGG GCC CGG GAT CCA CCG GTC GCC ACC ATG GTG AGC AAG

GGC GAG GAG CTG TTC ACC GGG GTG GTG CCC ATC CTG GTC GAG CTG GAC GGC GAC GTA

AAC GGC CAC AAG TTC AGC GTG TCC GGC GAG GGC GAG GGC GAT GCC ACC TAC GGC AAG

CTG ACC CTG AAG TTC ATC TGC ACC ACC GGC AAG CTG CCC GTG CCC TGG CCC ACC CTC

GTG ACC ACC CTG ACC TAC GGC GTG CAG TGC TTC AGC CGC TAC CCC GAC CAC ATG AAG

CAG CAC GAC TTC TTC AAG TCC GCC ATG CCC GAA GGC TAC GTC CAG GAG CGC ACC ATC

TTC TTC AAG GAC GAC GGC AAC TAC AAG ACC CGC GCC GAG GTG AAG TTC GAG GGC GAC

ACC CTG GTG AAC CGC ATC GAG CTG AAG GGC ATC GAC TTC AAG GAG GAC GGC AAC ATC

CTG GGG CAC AAG CTG GAG TAC AAC TAC AAC AGC CAC AAC GTC TAT ATC ATG GCC GAC

AAG CAG AAG AAC GGC ATC AAG GTG AAC TTC AAG ATC CGC CAC AAC ATC GAG GAC GGC

AGC GTG CAG CTC GCC GAC CAC TAC CAG CAG AAC ACC CCC ATC GGC GAC GGC CCC GTG

CTG CTG CCC GAC AAC CAC TAC CTG AGC ACC CAG TCC GCC CTG AGC AAA GAC CCC AAC

GAG AAG CGC GAT CAC ATG GTC CTG CTG GAG TTC GTG ACC GCC GCC GGG ATC ACT CTC

TAC ATG ATG ATA TAG CTG CTC TGC TAG CCT CAT TCG CCG CGG CTC CTC TTC GCG TCG

CTC TAG AAG TAG ATG TTG CAA CCA CGG CTC CTA TTA CCG TGG AAG AGG ACA CAC CCG

GTC TTG TAT CGA CCG TGG TGG AAG TCA TTG ATG TGG GAC TCT CAG TAT TAG TTC CTC

GGC GGC CAC CAC TTA CTC CAG AGG AAG GGG TCC CTA ATG TAC TTG GGT TGA AAG AAC

ATG TTT CAC CAC CAT GGC GCC CGG GCC CTA GGT GGC CAG CGG TGG TAC CAC TCG TTC

CCG CTC CTC GAC AAG TGG CCC CAC CAC GGG TAG GAC CAG CTC GAC CTG CCG CTG CAT

TTG CCG GTG TTC AAG TCG CAC AGG CCG CTC CCG CTC CCG CTA CGG TGG ATG CCG TTC

GAC TGG GAC TTC AAG TAG ACG TGG TGG CCG TTC GAC GGG CAC GGG ACC GGG TGG GAG

CAC TGG TGG GAC TGG ATG CCG CAC GTC ACG AAG TCG GCG ATG GGG CTG GTG TAC TTC

GTC GTG CTG AAG AAG TTC AGG CGG TAC GGG CTT CCG ATG CAG GTC CTC GCG TGG TAG

AAG AAG TTC CTG CTG CCG TTG ATG TTC TGG GCG CGG CTC CAC TTC AAG CTC CCG CTG

TGG GAC CAC TTG GCG TAG CTC GAC TTC CCG TAG CTG AAG TTC CTC CTG CCG TTG TAG

GAC CCC GTG TTC GAC CTC ATG TTG ATG TTG TCG GTG TTG CAG ATA TAG TAC CGG CTG

TTC GTC TTC TTG CCG TAG TTC CAC TTG AAG TTC TAG GCG GTG TTG TAG CTC CTG CCG

TCG CAC GTC GAG CGG CTG GTG ATG GTC GTC TTG TGG GGG TAG CCG CTG CCG GGG CAC

GAC GAC GGG CTG TTG GTG ATG GAC TCG TGG GTC AGG CGG GAC TCG TTT CTG GGG TTG

CTC TTC GCG CTA GTG TAC CAG GAC GAC CTC AAG CAC TGG CGG CGG CCC TAG TGA GAG

 M  S   G  L  

 P   I   W  I   P   L   L   A   L   L   A   I   T   A   A   C  P   P   E  

 V  C  V  C  K  W  K  G  G  K  Q  T   V  E   C   G  G  Q  Q 

 L   S   N  L   P   E   G  M  D  P   G  T   Q  V  L   N  F   S   G 

 N  A   L   Q  V  L   Q  S   E   R   F   L   R   M  D  L   L   N  L  

 Q  K  I   Y   L   S   R   N  Q  L   I   R   I   H  E   K  A   F   R  

 G  L   T   N  L   V  E   L   D  L   S   E   N  A   L   Q  N  V  P  

 S   E   T   F   Q  D  Y   S   S   L   M  R   L   S   L   S   G  N  P  

 I   R   E   L   K  T   S   A   F   R   H  L   S   F   L   T   T   L   E  

 L   S   N  C  Q  V  E   R   I   E   N  E   A   F   V  G  M  D  N 

 L   E   W  L   R   L   D  G  N  R   I   G  F   I   Q  G  T   H  I  

 L   P   K  S   L   H  G  I   S   L   H  S   N  R   W  N  C  D  C 

 R   L   L   D  I   H  F   W  L   V  N  Y   N  T   P   L   A   E   E  

 P   K  C  M  E   P   A   R   L   K  G  Q  V  I   K  S   L   Q  R  

 E   Q  L   A   C  L   P   E   V  S   P   Q  S   S   Y   T   E   V  S  

 E   G  R   N  M  S   I   T   C   L   V  R   A   I   P   E   P   K  V 

 L   W  L   F   N  G  Q  V  M  S   N  D  S   L   M  D  N  L   H 

 M  Y   Y   Y   I   D  E   T   I   G  V  S   G  A   E   E   K  R   S  

 E   I   F   I   Y   N  V  G  A   E   D  N  G  T   F   S   C   V  G 

 Q  N  I   A   G  T   T   F   S   N  Y   T   L   R   V  I   I   K  E  

 P   P   V  V  N  E   V  S   F   P   R   D  Y   M  N  P   T   F   L  

 Y   K  V  V  V  P   R   A   R   D  P   P   V  A   T   M  V  S   K 

 G  E   E   L   F   T   G  V  V  P   I   L   V  E   L   D  G  D  V 

 N  G  H  K  F   S   V  S   G  E   G  E   G  D  A   T   Y   G  K 

 L   T   L   K  F   I   C   T   T   G  K  L   P   V  P   W  P   T   L  

 V  T   T   L   T   Y   G  V  Q  C  F   S   R   Y   P   D  H  M  K 

 Q  H  D  F   F   K  S   A   M  P   E   G  Y   V  Q  E   R   T   I  

 F   F   K  D  D  G  N  Y   K  T   R   A   E   V  K  F   E   G  D 

 T   L   V  N  R   I   E   L   K  G  I   D  F   K  E   D  G  N  I  

 L   G  H  K  L   E   Y   N  Y   N  S   H  N  V  Y   I   M  A   D 

 K  Q  K  N  G  I   K  V  N  F   K  I   R   H  N  I   E   D  G 

 S   V  Q  L   A   D  H  Y   Q  Q  N  T   P   I   G  D  G  P   V 

 L   L   P   D  N  H  Y   L   S   T   Q  S   A   L   S   K  D  P   N 

 E   K  R   D  H  M  V  L   L   E   F   V  T   A   A   G  I   T   L  

 G  M  D  E   L   Y   K  • 

attB2 (hybrid) EGFP

4373

4430

4487

4544

4601

4658

4715

4772

4829

4886

4943

5000

5057

5114

5171

5228

5285

1

5

24

43

62

81

100

119

138

157

176

195

214

233

252

271

290
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328

347
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385

404

423

442

461

480

499

518

537

556

575

594

613

632



GGC ATG GAC GAG CTG TAC AAG TAA AGC GGC CGC GAC TCT AGA G GATCTTTGTGAAGGAACCT

TACTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTAAATATAAAATTTTTAAG

TGTATAATGTGTTAAACTACTGATTCTAATTGTTTGTGTATTTTAGATTCCAACCTATGGAACTGATGAATGGGAGC

AGTGGTGGAATGCCTTTAATGAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCTAGTGATGATGAGGCTACTGCT

GACTCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAGGACTTTCCTTCAGAATTGCTAAG

TTTTTTGAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATTTACACCACAAAGGAAAAAGCTGCAC

TGCTATACAAGAAAATTATGGAAAAATATTCTGTAACCTTTATAAGTAGGCATAACAGTTATAATCATAACATACTG

TTTTTTCTTACTCCACACAGGCATAGAGTGTCTGCTATTAATAACTATGCTCAAAAATTGTGTACCTTTAGCTTTTT

AATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTGACTAGAGATCATAATCAGCCATACCACATTT

GTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGT

TGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTT

TTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGATCGGATCCACTAGAAGG

CCTTAGTATGTATGTAAGTTAATAAAACCCTTTTTTGGAGAATGTAGATTTAAAAAAACATATTTTTTTTTTATTTT

TTACTGCACTGGACATCATTGAACTTATCTGATCAGTTTTAAATTTACTTCGATCCAAGGGTATTTGAAGTACCAGG

TTCTTTCGATTACCTCTCACTCAAAATGACATTCCACTCAAAGTCAGCGCTGTTTGCCTCCTTCTCTGTCCACAGAA

ATATCGCCGTCTCTTTCGCCGCTGCGTCCGCTATCTCTTTCGCCACCGTTTGTAGCGTTACCTAGCGTCAATGTCCG

CCG TAC CTG CTC GAC ATG TTC ATT TCG CCG GCG CTG AGA TCT C CTAGAAACACTTCCTTGGA

ATGAAGACACCACACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCATTTATATTTTAAAAATTC

ACATATTACACAATTTGATGACTAAGATTAACAAACACATAAAATCTAAGGTTGGATACCTTGACTACTTACCCTCG

TCACCACCTTACGGAAATTACTCCTTTTGGACAAAACGAGTCTTCTTTACGGTAGATCACTACTACTCCGATGACGA

CTGAGAGTTGTAAGATGAGGAGGTTTTTTCTTCTCTTTCCATCTTCTGGGGTTCCTGAAAGGAAGTCTTAACGATTC

AAAAAACTCAGTACGACACAAATCATTATCTTGAGAACGAACGAAACGATAAATGTGGTGTTTCCTTTTTCGACGTG

ACGATATGTTCTTTTAATACCTTTTTATAAGACATTGGAAATATTCATCCGTATTGTCAATATTAGTATTGTATGAC

AAAAAAGAATGAGGTGTGTCCGTATCTCACAGACGATAATTATTGATACGAGTTTTTAACACATGGAAATCGAAAAA

TTAAACATTTCCCCAATTATTCCTTATAAACTACATATCACGGAACTGATCTCTAGTATTAGTCGGTATGGTGTAAA

CATCTCCAAAATGAACGAAATTTTTTGGAGGGTGTGGAGGGGGACTTGGACTTTGTATTTTACTTACGTTAACAACA

ACAATTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAA

AAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATAGTACAGACCTAGCCTAGGTGATCTTCC

GGAATCATACATACATTCAATTATTTTGGGAAAAAACCTCTTACATCTAAATTTTTTTGTATAAAAAAAAAATAAAA

AATGACGTGACCTGTAGTAACTTGAATAGACTAGTCAAAATTTAAATGAAGCTAGGTTCCCATAAACTTCATGGTCC

AAGAAAGCTAATGGAGAGTGAGTTTTACTGTAAGGTGAGTTTCAGTCGCGACAAACGGAGGAAGAGACAGGTGTCTT

TATAGCGGCAGAGAAAGCGGCGACGCAGGCGATAGAGAAAGCGGTGGCAAACATCGCAATGGATCGCAGTTACAGGC

 M  S   G  L  

 P   I   W  I   P   L   L   A   L   L   A   I   T   A   A   C  P   P   E  

 V  C  V  C  K  W  K  G  G  K  Q  T   V  E   C   G  G  Q  Q 

 L   S   N  L   P   E   G  M  D  P   G  T   Q  V  L   N  F   S   G 

 N  A   L   Q  V  L   Q  S   E   R   F   L   R   M  D  L   L   N  L  

 Q  K  I   Y   L   S   R   N  Q  L   I   R   I   H  E   K  A   F   R  

 G  L   T   N  L   V  E   L   D  L   S   E   N  A   L   Q  N  V  P  

 S   E   T   F   Q  D  Y   S   S   L   M  R   L   S   L   S   G  N  P  

 I   R   E   L   K  T   S   A   F   R   H  L   S   F   L   T   T   L   E  

 L   S   N  C  Q  V  E   R   I   E   N  E   A   F   V  G  M  D  N 

 L   E   W  L   R   L   D  G  N  R   I   G  F   I   Q  G  T   H  I  

 L   P   K  S   L   H  G  I   S   L   H  S   N  R   W  N  C  D  C 

 R   L   L   D  I   H  F   W  L   V  N  Y   N  T   P   L   A   E   E  

 P   K  C  M  E   P   A   R   L   K  G  Q  V  I   K  S   L   Q  R  

 E   Q  L   A   C  L   P   E   V  S   P   Q  S   S   Y   T   E   V  S  

 E   G  R   N  M  S   I   T   C   L   V  R   A   I   P   E   P   K  V 

 L   W  L   F   N  G  Q  V  M  S   N  D  S   L   M  D  N  L   H 

 M  Y   Y   Y   I   D  E   T   I   G  V  S   G  A   E   E   K  R   S  

 E   I   F   I   Y   N  V  G  A   E   D  N  G  T   F   S   C   V  G 

 Q  N  I   A   G  T   T   F   S   N  Y   T   L   R   V  I   I   K  E  

 P   P   V  V  N  E   V  S   F   P   R   D  Y   M  N  P   T   F   L  

 Y   K  V  V  V  P   R   A   R   D  P   P   V  A   T   M  V  S   K 

 G  E   E   L   F   T   G  V  V  P   I   L   V  E   L   D  G  D  V 

 N  G  H  K  F   S   V  S   G  E   G  E   G  D  A   T   Y   G  K 

 L   T   L   K  F   I   C   T   T   G  K  L   P   V  P   W  P   T   L  

 V  T   T   L   T   Y   G  V  Q  C  F   S   R   Y   P   D  H  M  K 

 Q  H  D  F   F   K  S   A   M  P   E   G  Y   V  Q  E   R   T   I  

 F   F   K  D  D  G  N  Y   K  T   R   A   E   V  K  F   E   G  D 

 T   L   V  N  R   I   E   L   K  G  I   D  F   K  E   D  G  N  I  

 L   G  H  K  L   E   Y   N  Y   N  S   H  N  V  Y   I   M  A   D 

 K  Q  K  N  G  I   K  V  N  F   K  I   R   H  N  I   E   D  G 

 S   V  Q  L   A   D  H  Y   Q  Q  N  T   P   I   G  D  G  P   V 

 L   L   P   D  N  H  Y   L   S   T   Q  S   A   L   S   K  D  P   N 

 E   K  R   D  H  M  V  L   L   E   F   V  T   A   A   G  I   T   L  

 G  M  D  E   L   Y   K  • 

SV40 Poly A

white gene

5342

5404

5481

5558

5635

5712

5789

5866

5943

6020

6097

6174

6251

6328

6405

6482

1

5

24

43

62

81

100

119

138

157

176

195

214
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252
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423
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499
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556
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CCTTCAGTTGCACTTTGTCAGCGGTTTCGTGACGAAGCTCCAAGCGGTTTACGCCATCAATTAAACACAAAGTGCTG

TGCCAAAACTCCTCTCGCTTCTTATTTTTGTTTGTTTTTTGAGTGATTGGGGTGGTGATTGGTTTTGGGTGGGTAAG

CAGGGGAAAGTGTGAAAAATCCCGGCAATGGGCCAAGAGGATCAGGAGCTATTAATTCGCGGAGGCAGCAAACACCC

ATCTGCCGAGCATCTGAACAATGTGAGTAGTACATGTGCATACATCTTAAGTTCACTTGATCTATAGGAACTGCGAT

TGCAACATCAAATTGTCTGCGGCGTGAGAACTGCGACCCACAAAAATCCCAAACCGCAATCGCACAAACAAATAGTG

ACACGAAACAGATTATTCTGGTAGCTGTGCTCGCTATATAAGACAATTTTTAAGATCATATCATGATCAAGACATCT

AAAGGCATTCATTTTCGACTACATTCTTTTTTACAAAAAATATAACAACCAGATATTTTAAGCTGATCCTAGATGCA

CAAAAAATAAATAAAAGTATAAACCTACTTCGTAGGATACTTCGTTTTGTTCGGGGTTAGATGAGCATAACGCTTGT

AGTTGATATTTGAGATCCCCTATCATTGCAGGGTGACAGCGGAGCGGCTTCGCAGAGCTGCATTAACCAGGGCTTCG

GGCAGGCCAAAAACTACGGCACGCTCCTGCCACCCAGTCCGCCGGAGGACTCCGGTTCAGGGAGCGGCCAACTAGCC

GAGAACCTCACCTATGCCTGGCACAATATGGACATCTTTGGGGCGGTCAATCAGCCGGGCTCCGGATGGCGGCAGCT

GGTCAACCGGACACGCGGACTATTCTGCAACGAGCGACACATACCGGCGCCCAGGAAACATTTGCTCAAGAACGGTG

AGTTTCTATTCGCAGTCGGCTGATCTGTGTGAAATCTTAATAAAGGGTCCAATTACCAATTTGAAACTCAGTTTGCG

GCGTGGCCTATCCGGGCGAACTTTTGGCCGTGATGGGCAGTTCCGGTGCCGGAAAGACGACCCTGCTGAATGCCCTT

GCCTTTCGATCGCCGCAGGGCATCCAAGTATCGCCATCCGGGATGCGACTGCTCAATGGCCAACCTGTGGACGCCAA

GGAGATGCAGGCCAGGTGCGCCTATGTCCAGCAGGATGACCTCTTTATCGGCTCCCTAACGGCCAGGGAACACCTGA

TTTTCCAGGCCATGGTGCGGATGCCACGACATCTGACCTATCGGCAGCGAGTGGCCCGCGTGGATCAGGTGATCCAG

GGAAGTCAACGTGAAACAGTCGCCAAAGCACTGCTTCGAGGTTCGCCAAATGCGGTAGTTAATTTGTGTTTCACGAC

ACGGTTTTGAGGAGAGCGAAGAATAAAAACAAACAAAAAACTCACTAACCCCACCACTAACCAAAACCCACCCATTC

GTCCCCTTTCACACTTTTTAGGGCCGTTACCCGGTTCTCCTAGTCCTCGATAATTAAGCGCCTCCGTCGTTTGTGGG

TAGACGGCTCGTAGACTTGTTACACTCATCATGTACACGTATGTAGAATTCAAGTGAACTAGATATCCTTGACGCTA

ACGTTGTAGTTTAACAGACGCCGCACTCTTGACGCTGGGTGTTTTTAGGGTTTGGCGTTAGCGTGTTTGTTTATCAC

TGTGCTTTGTCTAATAAGACCATCGACACGAGCGATATATTCTGTTAAAAATTCTAGTATAGTACTAGTTCTGTAGA

TTTCCGTAAGTAAAAGCTGATGTAAGAAAAAATGTTTTTTATATTGTTGGTCTATAAAATTCGACTAGGATCTACGT

GTTTTTTATTTATTTTCATATTTGGATGAAGCATCCTATGAAGCAAAACAAGCCCCAATCTACTCGTATTGCGAACA

TCAACTATAAACTCTAGGGGATAGTAACGTCCCACTGTCGCCTCGCCGAAGCGTCTCGACGTAATTGGTCCCGAAGC

CCGTCCGGTTTTTGATGCCGTGCGAGGACGGTGGGTCAGGCGGCCTCCTGAGGCCAAGTCCCTCGCCGGTTGATCGG

CTCTTGGAGTGGATACGGACCGTGTTATACCTGTAGAAACCCCGCCAGTTAGTCGGCCCGAGGCCTACCGCCGTCGA

CCAGTTGGCCTGTGCGCCTGATAAGACGTTGCTCGCTGTGTATGGCCGCGGGTCCTTTGTAAACGAGTTCTTGCCAC

TCAAAGATAAGCGTCAGCCGACTAGACACACTTTAGAATTATTTCCCAGGTTAATGGTTAAACTTTGAGTCAAACGC

CGCACCGGATAGGCCCGCTTGAAAACCGGCACTACCCGTCAAGGCCACGGCCTTTCTGCTGGGACGACTTACGGGAA

CGGAAAGCTAGCGGCGTCCCGTAGGTTCATAGCGGTAGGCCCTACGCTGACGAGTTACCGGTTGGACACCTGCGGTT

CCTCTACGTCCGGTCCACGCGGATACAGGTCGTCCTACTGGAGAAATAGCCGAGGGATTGCCGGTCCCTTGTGGACT

AAAAGGTCCGGTACCACGCCTACGGTGCTGTAGACTGGATAGCCGTCGCTCACCGGGCGCACCTAGTCCACTAGGTC

6559

6636

6713

6790

6867

6944

7021

7098

7175

7252

7329

7406

7483

7560

7637

7714

7791



GAGCTTTCGCTCAGCAAATGTCAGCACACGATCATCGGTGTGCCCGGCAGGGTGAAAGGTCTGTCCGGCGGAGAAAG

GAAGCGTCTGGCATTCGCCTCCGAGGCACTAACCGATCCGCCGCTTCTGATCTGCGATGAGCCCACCTCCGGACTGG

ACTCATTTACCGCCCACAGCGTCGTCCAGGTGCTGAAGAAGCTGTCGCAGAAGGGCAAGACCGTCATCCTGACCATT

CATCAGCCGTCTTCCGAGCTGTTTGAGCTCTTTGACAAGATCCTTCTGATGGCCGAGGGCAGGGTAGCTTTCTTGGG

CACTCCCAGCGAAGCCGTCGACTTCTTTTCCTAGTGAGTTCGATGTGTTTATTAAGGGTATCTAGCATTACATTACA

TCTCAACTCCTATCCAGCGTGGGTGCCCAGTGTCCTACCAACTACAATCCGGCGGACTTTTACGTACAGGTGTTGGC

CGTTGTGCCCGGACGGGAGATCGAGTCCCGTGATCGGATCGCCAAGATATGCGACAATTTTGCTATTAGCAAAGTAG

CCCGGGATATGGAGCAGTTGTTGGCCACCAAAAATTTGGAGAAGCCACTGGAGCAGCCGGAGAATGGGTACACCTAC

AAGGCCACCTGGTTCATGCAGTTCCGGGCGGTCCTGTGGCGATCCTGGCTGTCGGTGCTCAAGGAACCACTCCTCGT

AAAAGTGCGACTTATTCAGACAACGGTGAGTGGTTCCAGTGGAAACAAATGATATAACGCTTACAATTCTTGGAAAC

AAATTCGCTAGATTTTAGTTAGAATTGCCTGATTCCACACCCTTCTTAGTTTTTTTCAATGAGATGTATAGTTTATA

GTTTTGCAGAAAATAAATAAATTTCATTTAACTCGCGAACATGTTGAAGATATGAATATTAATGAGATGCGAGTAAC

ATTTTAATTTGCAGATGGTTGCCATCTTGATTGGCCTCATCTTTTTGGGCCAACAACTCACGCAAGTGGGCGTGATG

AATATCAACGGAGCCATCTTCCTCTTCCTGACCAACATGACCTTTCAAAACGTCTTTGCCACGATAAATGTAAGTCT

TGTTTAGAATACATTTGCATATTAATAATTTACTAACTTTCTAATGAATCGATTCGATTTAGGTGTTCACCTCAGAG

CTGCCAGTTTTTATGAGGGAGGCCCGAAGTCGACTTTATCGCTGTGACACATACTTTCTGGGCAAAACGATTGCCGA

ATTACCGCTTTTTCTCACAGTGCCACTGGTCTTCACGGCGATTGCCTATCCGATGATCGGACTGCGGGCCGGAGTGC

CTCGAAAGCGAGTCGTTTACAGTCGTGTGCTAGTAGCCACACGGGCCGTCCCACTTTCCAGACAGGCCGCCTCTTTC

CTTCGCAGACCGTAAGCGGAGGCTCCGTGATTGGCTAGGCGGCGAAGACTAGACGCTACTCGGGTGGAGGCCTGACC

TGAGTAAATGGCGGGTGTCGCAGCAGGTCCACGACTTCTTCGACAGCGTCTTCCCGTTCTGGCAGTAGGACTGGTAA

GTAGTCGGCAGAAGGCTCGACAAACTCGAGAAACTGTTCTAGGAAGACTACCGGCTCCCGTCCCATCGAAAGAACCC

GTGAGGGTCGCTTCGGCAGCTGAAGAAAAGGATCACTCAAGCTACACAAATAATTCCCATAGATCGTAATGTAATGT

AGAGTTGAGGATAGGTCGCACCCACGGGTCACAGGATGGTTGATGTTAGGCCGCCTGAAAATGCATGTCCACAACCG

GCAACACGGGCCTGCCCTCTAGCTCAGGGCACTAGCCTAGCGGTTCTATACGCTGTTAAAACGATAATCGTTTCATC

GGGCCCTATACCTCGTCAACAACCGGTGGTTTTTAAACCTCTTCGGTGACCTCGTCGGCCTCTTACCCATGTGGATG

TTCCGGTGGACCAAGTACGTCAAGGCCCGCCAGGACACCGCTAGGACCGACAGCCACGAGTTCCTTGGTGAGGAGCA

TTTTCACGCTGAATAAGTCTGTTGCCACTCACCAAGGTCACCTTTGTTTACTATATTGCGAATGTTAAGAACCTTTG

TTTAAGCGATCTAAAATCAATCTTAACGGACTAAGGTGTGGGAAGAATCAAAAAAAGTTACTCTACATATCAAATAT

CAAAACGTCTTTTATTTATTTAAAGTAAATTGAGCGCTTGTACAACTTCTATACTTATAATTACTCTACGCTCATTG

TAAAATTAAACGTCTACCAACGGTAGAACTAACCGGAGTAGAAAAACCCGGTTGTTGAGTGCGTTCACCCGCACTAC

TTATAGTTGCCTCGGTAGAAGGAGAAGGACTGGTTGTACTGGAAAGTTTTGCAGAAACGGTGCTATTTACATTCAGA

ACAAATCTTATGTAAACGTATAATTATTAAATGATTGAAAGATTACTTAGCTAAGCTAAATCCACAAGTGGAGTCTC

GACGGTCAAAAATACTCCCTCCGGGCTTCAGCTGAAATAGCGACACTGTGTATGAAAGACCCGTTTTGCTAACGGCT

TAATGGCGAAAAAGAGTGTCACGGTGACCAGAAGTGCCGCTAACGGATAGGCTACTAGCCTGACGCCCGGCCTCACG
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TGCACTTCTTCAACTGCCTGGCGCTGGTCACTCTGGTGGCCAATGTGTCAACGTCCTTCGGATATCTAATATCCTGC

GCCAGCTCCTCGACCTCGATGGCGCTGTCTGTGGGTCCGCCGGTTATCATACCATTCCTGCTCTTTGGCGGCTTCTT

CTTGAACTCGGGCTCGGTGCCAGTATACCTCAAATGGTTGTCGTACCTCTCATGGTTCCGTTACGCCAACGAGGGTC

TGCTGATTAACCAATGGGCGGACGTGGAGCCGGGCGAAATTAGCTGCACATCGTCGAACACCACGTGCCCCAGTTCG

GGCAAGGTCATCCTGGAGACGCTTAACTTCTCCGCCGCCGATCTGCCGCTGGACTACGTGGGTCTGGCCATTCTCAT

CGTGAGCTTCCGGGTGCTCGCATATCTGGCTCTAAGACTTCGGGCCCGACGCAAGGAGTAGCCGACATATATCCGAA

ATAACTGCTTGTTTTTTTTTTTACCATTATTACCATCGTGTTTACTGTTTATTGCCCCCTCAAAAAGCTAATGTAAT

TATATTTGTGCCAATAAAAACAAGATATGACCTATAGAATACAAGTATTTCCCCTTCGAACATCCCCACAAGTAGAC

TTTGGATTTGTCTTCTAACCAAAAGACTTACACACCTGCATACCTTACATCAAAAACTCGTTTATCGCTACATAAAA

CACCGGGATATATTTTTTATATACATACTTTTCAAATCGCGCGCCCTCTTCATAATTCACCTCCACCACACCACGTT

TCGTAGTTGCTCTTTCGCTGTCTCCCACCCGCTCTCCGCAACACATTCACCTTTTGTTCGACGACCTTGGAGCGACT

GTCGTTAGTTCCGCGCGATTCGGTTCGCTCAAATGGTTCCGAGTGGTTCATTTCGTCTCAATAGAAATTAGTAATAA

ATATTTGTATGTACAATTTATTTGCTCCAATATATTTGTATATATTTCCCTCACAGCTATATTTATTCTAATTTAAT

ATTATGACTTTTTAAGGTAATTTTTTGTGACCTGTTCGGAGTGATTAGCGTTACAATTTGAACTGAAAGTGACATCC

AGTGTTTGTTCCTTGTGTAGATGCATCTCAAAAAAATGGTGGGCATAATAGTGTTGTTTATATATATCAAAAATAAC

AACTATAATAATAAGAATACATTTAATTTAGAAAATGCTTGGATTTCACTGGAACTAGAATTAATTCGGCTGCTGCT

CTAAACGACGCATTTCGTACTCCAAAGTACGAATTTTTTCCCTCAAGCTCTTATTTTCATTAAACAATGAACAGGAC

ACGTGAAGAAGTTGACGGACCGCGACCAGTGAGACCACCGGTTACACAGTTGCAGGAAGCCTATAGATTATAGGACG

CGGTCGAGGAGCTGGAGCTACCGCGACAGACACCCAGGCGGCCAATAGTATGGTAAGGACGAGAAACCGCCGAAGAA

GAACTTGAGCCCGAGCCACGGTCATATGGAGTTTACCAACAGCATGGAGAGTACCAAGGCAATGCGGTTGCTCCCAG

ACGACTAATTGGTTACCCGCCTGCACCTCGGCCCGCTTTAATCGACGTGTAGCAGCTTGTGGTGCACGGGGTCAAGC

CCGTTCCAGTAGGACCTCTGCGAATTGAAGAGGCGGCGGCTAGACGGCGACCTGATGCACCCAGACCGGTAAGAGTA

GCACTCGAAGGCCCACGAGCGTATAGACCGAGATTCTGAAGCCCGGGCTGCGTTCCTCATCGGCTGTATATAGGCTT

TATTGACGAACAAAAAAAAAAATGGTAATAATGGTAGCACAAATGACAAATAACGGGGGAGTTTTTCGATTACATTA

ATATAAACACGGTTATTTTTGTTCTATACTGGATATCTTATGTTCATAAAGGGGAAGCTTGTAGGGGTGTTCATCTG

AAACCTAAACAGAAGATTGGTTTTCTGAATGTGTGGACGTATGGAATGTAGTTTTTGAGCAAATAGCGATGTATTTT

GTGGCCCTATATAAAAAATATATGTATGAAAAGTTTAGCGCGCGGGAGAAGTATTAAGTGGAGGTGGTGTGGTGCAA

AGCATCAACGAGAAAGCGACAGAGGGTGGGCGAGAGGCGTTGTGTAAGTGGAAAACAAGCTGCTGGAACCTCGCTGA

CAGCAATCAAGGCGCGCTAAGCCAAGCGAGTTTACCAAGGCTCACCAAGTAAAGCAGAGTTATCTTTAATCATTATT

TATAAACATACATGTTAAATAAACGAGGTTATATAAACATATATAAAGGGAGTGTCGATATAAATAAGATTAAATTA

TAATACTGAAAAATTCCATTAAAAAACACTGGACAAGCCTCACTAATCGCAATGTTAAACTTGACTTTCACTGTAGG

TCACAAACAAGGAACACATCTACGTAGAGTTTTTTTACCACCCGTATTATCACAACAAATATATATAGTTTTTATTG

TTGATATTATTATTCTTATGTAAATTAAATCTTTTACGAACCTAAAGTGACCTTGATCTTAATTAAGCCGACGACGA

GATTTGCTGCGTAAAGCATGAGGTTTCATGCTTAAAAAAGGGAGTTCGAGAATAAAAGTAATTTGTTACTTGTCCTG
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CTAACGCACAGTCACGTTATTGTTTACATAAATGATTTTTTTTACTATTCAAACTTACTCTGTTTGTGTACTCCCAC

TGGTATAGCCTTCTTTTATCTTTTCTGGTTCAGGCTCTATCACTTTACTAGGTACGGCATCTGCGTTGAGTCGCCTC

CTTTTAAATGTCTGACCTTTTGCAGGTGCAGCCTTCCACTGCGAATCATTAAAGTGGGTATCACAAATTTGGGAGTT

TTCACCAAGGCTGCACCCAAGGCTCTGCTCCCACAATTTTCTCTTAATAGCACACTTCGGCACGTGAATTAATTTTA

CTCCAGTCACAGCTTTGCAGCAAAATTTGCAATATTTCATTTTTTTTTATTCCACGTAAGGGTTAATGTTTTCAAAA

AAAAATTCGTCCGCACACAACCTTTCCTCTCAACAAGCAAACGTGCACTGAATTTAAGTGTATACTTCGGTAAGCTT

CGGCTATCGACGGGACCACCTTATGTTATTTCATCATG

GATTGCGTGTCAGTGCAATAACAAATGTATTTACTAAAAAAAATGATAAGTTTGAATGAGACAAACACATGAGGGTG

ACCATATCGGAAGAAAATAGAAAAGACCAAGTCCGAGATAGTGAAATGATCCATGCCGTAGACGCAACTCAGCGGAG

GAAAATTTACAGACTGGAAAACGTCCACGTCGGAAGGTGACGCTTAGTAATTTCACCCATAGTGTTTAAACCCTCAA

AAGTGGTTCCGACGTGGGTTCCGAGACGAGGGTGTTAAAAGAGAATTATCGTGTGAAGCCGTGCACTTAATTAAAAT

GAGGTCAGTGTCGAAACGTCGTTTTAAACGTTATAAAGTAAAAAAAAATAAGGTGCATTCCCAATTACAAAAGTTTT

TTTTTAAGCAGGCGTGTGTTGGAAAGGAGAGTTGTTCGTTTGCACGTGACTTAAATTCACATATGAAGCCATTCGAA

GCCGATAGCTGCCCTGGTGGAATACAATAAAGTAGTAC

5' P

10486

10563

10640

10717
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GGCCAGACCCACGTAGTCCAGCGGCAGATCGGCGGCGGAGAAGTTAAGCGTCTCCAGGATGACCTTGCCCGAACT

GGGGCACGTGGTGTTCGACGATGTGCAGCTAATTTCGCCCGGCTCCACGTCCGCCCATTGGTTAATCAGCAGACC

CTCGTTGGCGTAACGGAACCATGAGAGGTACGACAACCATTTGAGGTATACTGGCACCGAGCCCGAGTTCAAGAA

GAAGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAA

CCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCC

GCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCTGTAGGTATCT

CAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTT

ATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAG

GATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAG

GACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAA

ACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGA

AGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAG

ATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGA

GTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATC

CATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAAT

GATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAG

AAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCC

AGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTC

ATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTT

CGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTC

TCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTG

TATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAACACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGT

GCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTA

ACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAG

CCGGTCTGGGTGCATCAGGTCGCCGTCTAGCCGCCGCCTCTTCAATTCGCAGAGGTCCTACTGGAACGGGCTTGA

CCCCGTGCACCACAAGCTGCTACACGTCGATTAAAGCGGGCCGAGGTGCAGGCGGGTAACCAATTAGTCGTCTGG

GAGCAACCGCATTGCCTTGGTACTCTCCATGCTGTTGGTAAACTCCATATGACCGTGGCTCGGGCTCAAGTTCTT

CTTCCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTT

GGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGG

CGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGA

GTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAA

TAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTC

CTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTC

CTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTT

TGTTTGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCT

TCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTC

TAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACT

CATTTGAACCAGACTGTCAATGGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAG

GTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTA

CTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTC

TTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGG

TCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGCACCACAGTGCGAGCAGCAAACCATACCGAAG

TAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAA

GCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAG

AGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCAC

ATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTGTGCCCTATTATGGCGCGGTGTATCGTCTTGAAATTTTCA

CGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACAT

TGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTC

1

76

151

226

301

376

451

526

601

676

751

826

901

976

1051

1126

1201

1276

1351

1426

1501

1576

1651

1726



GCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTA

TTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGG

GGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAA

AAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCT

CCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGT

TGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGA

AATACCGCACCGAATCGCGCGGAACTAACGACAGTCGCTCCAAGGTCGTCGAACAAAAGGTGAATGTGTTGCGGA

GAGCGGGTGGGAGACAGCGAAAGAGCAACTACGAAACGTGGTGTGGTGGAGGTGAATTATGAAGAGGGCGCGCGA

TTTGAAAAGTATGTATATAAAAAATATATCCCGGTGTTTTATGTAGCGATAAACGAGTTTTTGATGTAAGGTATG

CAGGTGTGTAAGTCTTTTGGTTAGAAGACAAATCCAAAGTCTACTTGTGGGGATGTTCGAAGGGGAAATACTTGT

ATTCTATAGGTCATATCTTGTTTTTATTGGCACAAATATAATTACATTAGCTTTTTGAGGGGGCAATAAACAGTA

AACACGATGGTAATAATGGTAAAAAAAAAAACAAGCAGTTATTTCGGATATATGTCGGCTACTCCTTGCGTCGGG

CCCGAAGTCTTAGAGCCAGATATGCGAGCACCCGGAAGCTCACGATGAGAATGGCCAGACCATGATGAAATAACA

TAAGGTGGTCCCGTCGGCAAGAGACATCCACTTAACGTATGCTTGCAATAAGTGCGAGTGAAAGGAATAGTATTC

TGAGTGTCGTATTGAGTCTGAGTGAGACAGCGATATGATTGTTGATTAACCCTTAGCATGTCCGTGGGGTTTGAA

TTAACTCATAATATTAATTAGACGAAATTATTTTTAAAGTTTTATTTTTAATAATTTGCGAGTACGCAAAGCTTC

TGCATGAGCTCGGATCCAAGCTTGCATGCCTGCAGGTCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAG

CGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGTACTGTCCTCCGAGCGGAGACTCTAGCGAGCG

CCGGAGTATAAATAGAGGCGCTTCGTCTACGGAGCGACAATTCAATTCAAACAAGCAAAGTGAACACGTCGCTAA

GCGAAAGCTAAGCAAATAAACAAGCGCAGCTGAACAAGCTAAACAATCTGCAGTAAAGTGCAAGTTAAAGTGAAT

GTACTACTTTATTGT

ATTCCACCAGGGCAGCCGTTCTCTGTAGGTGAATTGCATACGAACGTTATTCACGCTCACTTTCCTTATCATAAG

ACTCACAGCATAACTCAGACTCACTCTGTCGCTATACTAACAACTAATTGGGAATCGTACAGGCACCCCAAACTT

AATTGAGTATTATAATTAATCTGCTTTAATAAAAATTTCAAAATAAAAATTATTAAACGCTCATGCGTTTCGAAG

ACGTACTCGAGCCTAGGTTCGAACGTACGGACGTCCAGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTC

GCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCATGACAGGAGGCTCGCCTCTGAGATCGCTCGC

GGCCTCATATTTATCTCCGCGAAGCAGATGCCTCGCTGTTAAGTTAAGTTTGTTCGTTTCACTTGTGCAGCGATT

CGCTTTCGATTCGTTTATTTGTTCGCGTCGACTTGTTCGATTTGTTAGACGTCATTTCACGTTCAATTTCACTTA

CGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAAT

AACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCC

CCAAGGCGCGTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATT

TTTATCCGCATAGTGCTCCGGGAAAGCAGAGCGCGCAAAGCCACTACTGCCACTTTTGGAGACTGTGTACGTCGA

GGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGCAGTCCCGCGCAGTCGCCCACA

ACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACT

TTATGGCGTGGCTTAGCGCGCCTTGATTGCTGTCAGCGAGGTTCCAGCAGCTTGTTTTCCACTTACACAACGCCT

CTCGCCCACCCTCTGTCGCTTTCTCGTTGATGCTTTGCACCACACCACCTCCACTTAATACTTCTCCCGCGCGCT

AAACTTTTCATACATATATTTTTTATATAGGGCCACAAAATACATCGCTATTTGCTCAAAAACTACATTCCATAC

GTCCACACATTCAGAAAACCAATCTTCTGTTTAGGTTTCAGATGAACACCCCTACAAGCTTCCCCTTTATGAACA

TAAGATATCCAGTATAGAACAAAAATAACCGTGTTTATATTAATGTAATCGAAAAACTCCCCCGTTATTTGTCAT

TTGTGCTACCATTATTACCATTTTTTTTTTTGTTCGTCAATAAAGCCTATATACAGCCGATGAGGAACGCAGCCC

GGGCTTCAGAATCTCGGTCTATACGCTCGTGGGCCTTCGAGTGCTACTCTTACCGGTCTG

3 ' P

UAS sites

1801

1876

1951

2026

2101

2176

2251

2326

2401

2476

2551

2626

2701

2776

2851

2926

3001

3076

3151

3226



CAATTAAAAGTAACCAGCAACCAAGTAAATCAACTGCAACTACTGAAATCTGCCAAGAAGTAATTATTGAATACA

AGAAGAGAACTCTGAATAGGGAATTGGGGAATTCGTTAACAGATCTGACAAGTTTGTACAAAAAAGTTGGAAA

ATG AGT GGT CTG CCA ATC TGG ATA CCG CTC CTT GCA CTT CTG GCC ATA ACT GCC GCC

TGT CCG CCG GAG GTG TGT GTA TGC AAA TGG AAG GGG GGC AAG CAG ACG GTG GAG TGC

GGC GGC CAG CAG CTC TCC AAT CTA CCG GAG GGC ATG GAT CCG GGC ACC CAG GTC CTC

AAC TTT AGC GGC AAT GCG CTG CAG GTA CTG CAA TCG GAG CGG TTT CTA CGT ATG GAT

CTG CTA AAC CTG CAG AAG ATT TAT CTG TCA CGG AAT CAG TTG ATC CGG ATA CAC GAG

AAG GCC TTC AGG GGG CTG ACG AAT CTG GTC GAG CTG GAT CTC AGC GAG AAT GCG CTG

CAG AAT GTG CCA AGC GAA ACG TTT CAG GAC TAC AGC TCT CTA ATG CGC CTT TCG TTA

AGT GGA AAT CCT ATC AGG GAG TTA AAG ACA TCC GCC TTT CGG CAC TTG TCT TTT CTC

ACG ACA CTA GAG CTG TCC AAC TGC CAG GTG GAG CGG ATC GAG AAT GAG GCC TTC GTG

GGC ATG GAC AAC CTG GAG TGG CTG CGA CTG GAC GGC AAT CGG ATT GGG TTC ATC CAG

GGC ACC CAC ATC CTG CCC AAG TCG CTG CAC GGC ATC AGC CTG CAC AGC AAT CGG TGG

GTTAATTTTCATTGGTCGTTGGTTCATTTAGTTGACGTTGATGACTTTAGACGGTTCTTCATTAATAACTTATGT

TCTTCTCTTGAGACTTATCCCTTAACCCCTTAAGCAATTGTCTAGACTGTTCAAACATGTTTTTTCAACCTTT

TAC TCA CCA GAC GGT TAG ACC TAT GGC GAG GAA CGT GAA GAC CGG TAT TGA CGG CGG

ACA GGC GGC CTC CAC ACA CAT ACG TTT ACC TTC CCC CCG TTC GTC TGC CAC CTC ACG

CCG CCG GTC GTC GAG AGG TTA GAT GGC CTC CCG TAC CTA GGC CCG TGG GTC CAG GAG

TTG AAA TCG CCG TTA CGC GAC GTC CAT GAC GTT AGC CTC GCC AAA GAT GCA TAC CTA

GAC GAT TTG GAC GTC TTC TAA ATA GAC AGT GCC TTA GTC AAC TAG GCC TAT GTG CTC

TTC CGG AAG TCC CCC GAC TGC TTA GAC CAG CTC GAC CTA GAG TCG CTC TTA CGC GAC

GTC TTA CAC GGT TCG CTT TGC AAA GTC CTG ATG TCG AGA GAT TAC GCG GAA AGC AAT

TCA CCT TTA GGA TAG TCC CTC AAT TTC TGT AGG CGG AAA GCC GTG AAC AGA AAA GAG

TGC TGT GAT CTC GAC AGG TTG ACG GTC CAC CTC GCC TAG CTC TTA CTC CGG AAG CAC

CCG TAC CTG TTG GAC CTC ACC GAC GCT GAC CTG CCG TTA GCC TAA CCC AAG TAG GTC

CCG TGG GTG TAG GAC GGG TTC AGC GAC GTG CCG TAG TCG GAC GTG TCG TTA GCC ACC

 M  S   G  L   P   I   W  I   P   L   L   A   L   L   A   I   T   A   A  

 C  P   P   E   V  C  V  C  K  W  K  G  G  K  Q  T   V  E   C  

 G  G  Q  Q  L   S   N  L   P   E   G  M  D  P   G  T   Q  V  L  

 N  F   S   G  N  A   L   Q  V  L   Q  S   E   R   F   L   R   M  D 

 L   L   N  L   Q  K  I   Y   L   S   R   N  Q  L   I   R   I   H  E  

 K  A   F   R   G  L   T   N  L   V  E   L   D  L   S   E   N  A   L  

 Q  N  V  P   S   E   T   F   Q  D  Y   S   S   L   M  R   L   S   L  

 S   G  N  P   I   R   E   L   K  T   S   A   F   R   H  L   S   F   L  

 T   T   L   E   L   S   N  C  Q  V  E   R   I   E   N  E   A   F   V 

 G  M  D  N  L   E   W  L   R   L   D  G  N  R   I   G  F   I   Q 

 G  T   H  I   L   P   K  S   L   H  G  I   S   L   H  S   N  R   W 

 N  C  D  C  R   L   L   D  I   H  F   W  L   V  N  Y   N  T   P  

 L   A   E   E   P   K  C  M  E   P   A   R   L   K  G  Q  V  I   K 

 S   L   Q  R   E   Q  L   A   C  L   P   E   V  S   P   Q  S   S   Y  

 T   E   V  S   E   G  R   N  M  S   I   T   C   L   V  R   A   I   P  

 E   P   K  V  L   W  L   F   N  G  Q  V  M  S   N  D  S   L   M 

 D  N  L   H  M  Y   Y   Y   I   D  E   T   I   G  V  S   G  A   E  

 E   K  R   S   E   I   F   I   Y   N  V  G  A   E   D  N  G  T   F  

 S   C   V  G  Q  N  I   A   G  T   T   F   S   N  Y   T   L   R   V 

 I   I   K  E   P   P   V  V  N  E   V  S   F   P   R   D  Y   M  N 

 P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L  

 L   G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 

P o l y l i n k e r attB1 (hybrid)

3301

3376

3449

3506

3563

3620

3677

3734

3791

3848

3905

3962

4019

1

20

39

58

77

96

115

134

153

172

191

210

229

248

267

286

305

324

343

362

381

399



AAC TGC GAC TGC CGC CTT CTA GAC ATC CAC TTC TGG CTG GTC AAC TAT AAC ACG CCT

CTG GCG GAG GAA CCC AAA TGT ATG GAA CCG GCG AGG CTG AAA GGT CAG GTG ATC AAG

AGC CTG CAG CGG GAG CAG CTG GCC TGT CTG CCG GAG GTT AGT CCC CAG TCG AGT TAT

ACG GAG GTG AGT GAG GGC AGG AAC ATG TCC ATC ACC TGC CTG GTC AGG GCC ATC CCG

GAG CCG AAG GTC CTT TGG CTG TTC AAT GGC CAG GTG ATG AGC AAC GAC AGC CTG ATG

GAC AAC CTG CAC ATG TAC TAC TAT ATC GAC GAG ACG ATC GGA GTA AGC GGC GCC GAG

GAG AAG CGC AGC GAG ATC TTC ATC TAC AAC GTT GGT GCC GAG GAT AAT GGC ACC TTC

TCC TGT GTG GGC CAG AAC ATA GCT GGC ACC ACC TTC AGT AAC TAC ACC CTG AGA GTC

ATA ATC AAG GAG CCG CCG GTG GTG AAT GAG GTC TCC TTC CCC AGG GAT TAC ATG AAC

CCA ACT TTC TTG TAC AAA GTG GTG GTA CCGG GGT AAG CCT ATC CCT AAC CCT CTC

CTC GGT CTC GAT TCT ACG CGT ACC GGT CAT CAT CAC CAT CAC CAT TGA TCTAGAGGATC

TTTGTGAAGGAACCTTACTTCTGTGGTGTGACATAATTGGACAAACTACCTACAGAGATTTAAAGCTCTAAGGTA

TTG ACG CTG ACG GCG GAA GAT CTG TAG GTG AAG ACC GAC CAG TTG ATA TTG TGC GGA

GAC CGC CTC CTT GGG TTT ACA TAC CTT GGC CGC TCC GAC TTT CCA GTC CAC TAG TTC

TCG GAC GTC GCC CTC GTC GAC CGG ACA GAC GGC CTC CAA TCA GGG GTC AGC TCA ATA

TGC CTC CAC TCA CTC CCG TCC TTG TAC AGG TAG TGG ACG GAC CAG TCC CGG TAG GGC

CTC GGC TTC CAG GAA ACC GAC AAG TTA CCG GTC CAC TAC TCG TTG CTG TCG GAC TAC

CTG TTG GAC GTG TAC ATG ATG ATA TAG CTG CTC TGC TAG CCT CAT TCG CCG CGG CTC

CTC TTC GCG TCG CTC TAG AAG TAG ATG TTG CAA CCA CGG CTC CTA TTA CCG TGG AAG

AGG ACA CAC CCG GTC TTG TAT CGA CCG TGG TGG AAG TCA TTG ATG TGG GAC TCT CAG

TAT TAG TTC CTC GGC GGC CAC CAC TTA CTC CAG AGG AAG GGG TCC CTA ATG TAC TTG

GGT TGA AAG AAC ATG TTT CAC CAC CAT GGCC CCA TTC GGA TAG GGA TTG GGA GAG

GAG CCA GAG CTA AGA TGC GCA TGG CCA GTA GTA GTG GTA GTG GTA ACT AGATCTCCTAG

AAACACTTCCTTGGAATGAAGACACCACACTGTATTAACCTGTTTGATGGATGTCTCTAAATTTCGAGATTCCAT

 M  S   G  L   P   I   W  I   P   L   L   A   L   L   A   I   T   A   A  

 C  P   P   E   V  C  V  C  K  W  K  G  G  K  Q  T   V  E   C  

 G  G  Q  Q  L   S   N  L   P   E   G  M  D  P   G  T   Q  V  L  

 N  F   S   G  N  A   L   Q  V  L   Q  S   E   R   F   L   R   M  D 

 L   L   N  L   Q  K  I   Y   L   S   R   N  Q  L   I   R   I   H  E  

 K  A   F   R   G  L   T   N  L   V  E   L   D  L   S   E   N  A   L  

 Q  N  V  P   S   E   T   F   Q  D  Y   S   S   L   M  R   L   S   L  

 S   G  N  P   I   R   E   L   K  T   S   A   F   R   H  L   S   F   L  

 T   T   L   E   L   S   N  C  Q  V  E   R   I   E   N  E   A   F   V 

 G  M  D  N  L   E   W  L   R   L   D  G  N  R   I   G  F   I   Q 

 G  T   H  I   L   P   K  S   L   H  G  I   S   L   H  S   N  R   W 

 N  C  D  C  R   L   L   D  I   H  F   W  L   V  N  Y   N  T   P  

 L   A   E   E   P   K  C  M  E   P   A   R   L   K  G  Q  V  I   K 

 S   L   Q  R   E   Q  L   A   C  L   P   E   V  S   P   Q  S   S   Y  

 T   E   V  S   E   G  R   N  M  S   I   T   C   L   V  R   A   I   P  

 E   P   K  V  L   W  L   F   N  G  Q  V  M  S   N  D  S   L   M 

 D  N  L   H  M  Y   Y   Y   I   D  E   T   I   G  V  S   G  A   E  

 E   K  R   S   E   I   F   I   Y   N  V  G  A   E   D  N  G  T   F  

 S   C   V  G  Q  N  I   A   G  T   T   F   S   N  Y   T   L   R   V 

 I   I   K  E   P   P   V  V  N  E   V  S   F   P   R   D  Y   M  N 

 P   T   F   L   Y   K  V  V  V  P   G  K  P   I   P   N  P   L  

 L   G  L   D  S   T   R   T   G  H  H  H  H  H  H  • 

attB2 (hybrid)

V5 epitope

6xH is SV40 Poly A

4076

4133

4190

4247

4304

4361

4418

4475

4532

4589

4643

4702

1

20

39

58

77

96

115

134

153

172

191

210

229

248

267

286

305

324

343

362

381

399



AATATAAAATTTTTAAGTGTATAATGTGTTAAACTACTGATTCTAATTGTTTGTGTATTTTAGATTCCAACCTAT

GGAACTGATGAATGGGAGCAGTGGTGGAATGCCTTTAATGAGGAAAACCTGTTTTGCTCAGAAGAAATGCCATCT

AGTGATGATGAGGCTACTGCTGACTCTCAACATTCTACTCCTCCAAAAAAGAAGAGAAAGGTAGAAGACCCCAAG

GACTTTCCTTCAGAATTGCTAAGTTTTTTGAGTCATGCTGTGTTTAGTAATAGAACTCTTGCTTGCTTTGCTATT

TACACCACAAAGGAAAAAGCTGCACTGCTATACAAGAAAATTATGGAAAAATATTCTGTAACCTTTATAAGTAGG

CATAACAGTTATAATCATAACATACTGTTTTTTCTTACTCCACACAGGCATAGAGTGTCTGCTATTAATAACTAT

GCTCAAAAATTGTGTACCTTTAGCTTTTTAATTTGTAAAGGGGTTAATAAGGAATATTTGATGTATAGTGCCTTG

ACTAGAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCT

GAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAG

CAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAA

TGTATCTTATCATGTCTGGATCGGATCCACTAGAAGGCCTTAGTATGTATGTAAGTTAATAAAACCCTTTTTTGG

AGAATGTAGATTTAAAAAAACATATTTTTTTTTTATTTTTTACTGCACTGGACATCATTGAACTTATCTGATCAG

TTTTAAATTTACTTCGATCCAAGGGTATTTGAAGTACCAGGTTCTTTCGATTACCTCTCACTCAAAATGACATTC

CACTCAAAGTCAGCGCTGTTTGCCTCCTTCTCTGTCCACAGAAATATCGCCGTCTCTTTCGCCGCTGCGTCCGCT

ATCTCTTTCGCCACCGTTTGTAGCGTTACCTAGCGTCAATGTCCGCCTTCAGTTGCACTTTGTCAGCGGTTTCGT

GACGAAGCTCCAAGCGGTTTACGCCATCAATTAAACACAAAGTGCTGTGCCAAAACTCCTCTCGCTTCTTATTTT

TGTTTGTTTTTTGAGTGATTGGGGTGGTGATTGGTTTTGGGTGGGTAAGCAGGGGAAAGTGTGAAAAATCCCGGC

TTATATTTTAAAAATTCACATATTACACAATTTGATGACTAAGATTAACAAACACATAAAATCTAAGGTTGGATA

CCTTGACTACTTACCCTCGTCACCACCTTACGGAAATTACTCCTTTTGGACAAAACGAGTCTTCTTTACGGTAGA

TCACTACTACTCCGATGACGACTGAGAGTTGTAAGATGAGGAGGTTTTTTCTTCTCTTTCCATCTTCTGGGGTTC

CTGAAAGGAAGTCTTAACGATTCAAAAAACTCAGTACGACACAAATCATTATCTTGAGAACGAACGAAACGATAA

ATGTGGTGTTTCCTTTTTCGACGTGACGATATGTTCTTTTAATACCTTTTTATAAGACATTGGAAATATTCATCC

GTATTGTCAATATTAGTATTGTATGACAAAAAAGAATGAGGTGTGTCCGTATCTCACAGACGATAATTATTGATA

CGAGTTTTTAACACATGGAAATCGAAAAATTAAACATTTCCCCAATTATTCCTTATAAACTACATATCACGGAAC

TGATCTCTAGTATTAGTCGGTATGGTGTAAACATCTCCAAAATGAACGAAATTTTTTGGAGGGTGTGGAGGGGGA

CTTGGACTTTGTATTTTACTTACGTTAACAACAACAATTGAACAAATAACGTCGAATATTACCAATGTTTATTTC

GTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTT

ACATAGAATAGTACAGACCTAGCCTAGGTGATCTTCCGGAATCATACATACATTCAATTATTTTGGGAAAAAACC

TCTTACATCTAAATTTTTTTGTATAAAAAAAAAATAAAAAATGACGTGACCTGTAGTAACTTGAATAGACTAGTC

AAAATTTAAATGAAGCTAGGTTCCCATAAACTTCATGGTCCAAGAAAGCTAATGGAGAGTGAGTTTTACTGTAAG

GTGAGTTTCAGTCGCGACAAACGGAGGAAGAGACAGGTGTCTTTATAGCGGCAGAGAAAGCGGCGACGCAGGCGA

TAGAGAAAGCGGTGGCAAACATCGCAATGGATCGCAGTTACAGGCGGAAGTCAACGTGAAACAGTCGCCAAAGCA

CTGCTTCGAGGTTCGCCAAATGCGGTAGTTAATTTGTGTTTCACGACACGGTTTTGAGGAGAGCGAAGAATAAAA

ACAAACAAAAAACTCACTAACCCCACCACTAACCAAAACCCACCCATTCGTCCCCTTTCACACTTTTTAGGGCCG

white gene

4777

4852

4927

5002
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AATGGGCCAAGAGGATCAGGAGCTATTAATTCGCGGAGGCAGCAAACACCCATCTGCCGAGCATCTGAACAATGT

GAGTAGTACATGTGCATACATCTTAAGTTCACTTGATCTATAGGAACTGCGATTGCAACATCAAATTGTCTGCGG

CGTGAGAACTGCGACCCACAAAAATCCCAAACCGCAATCGCACAAACAAATAGTGACACGAAACAGATTATTCTG

GTAGCTGTGCTCGCTATATAAGACAATTTTTAAGATCATATCATGATCAAGACATCTAAAGGCATTCATTTTCGA

CTACATTCTTTTTTACAAAAAATATAACAACCAGATATTTTAAGCTGATCCTAGATGCACAAAAAATAAATAAAA

GTATAAACCTACTTCGTAGGATACTTCGTTTTGTTCGGGGTTAGATGAGCATAACGCTTGTAGTTGATATTTGAG

ATCCCCTATCATTGCAGGGTGACAGCGGAGCGGCTTCGCAGAGCTGCATTAACCAGGGCTTCGGGCAGGCCAAAA

ACTACGGCACGCTCCTGCCACCCAGTCCGCCGGAGGACTCCGGTTCAGGGAGCGGCCAACTAGCCGAGAACCTCA

CCTATGCCTGGCACAATATGGACATCTTTGGGGCGGTCAATCAGCCGGGCTCCGGATGGCGGCAGCTGGTCAACC

GGACACGCGGACTATTCTGCAACGAGCGACACATACCGGCGCCCAGGAAACATTTGCTCAAGAACGGTGAGTTTC

TATTCGCAGTCGGCTGATCTGTGTGAAATCTTAATAAAGGGTCCAATTACCAATTTGAAACTCAGTTTGCGGCGT

GGCCTATCCGGGCGAACTTTTGGCCGTGATGGGCAGTTCCGGTGCCGGAAAGACGACCCTGCTGAATGCCCTTGC

CTTTCGATCGCCGCAGGGCATCCAAGTATCGCCATCCGGGATGCGACTGCTCAATGGCCAACCTGTGGACGCCAA

GGAGATGCAGGCCAGGTGCGCCTATGTCCAGCAGGATGACCTCTTTATCGGCTCCCTAACGGCCAGGGAACACCT

GATTTTCCAGGCCATGGTGCGGATGCCACGACATCTGACCTATCGGCAGCGAGTGGCCCGCGTGGATCAGGTGAT

CCAGGAGCTTTCGCTCAGCAAATGTCAGCACACGATCATCGGTGTGCCCGGCAGGGTGAAAGGTCTGTCCGGCGG

AGAAAGGAAGCGTCTGGCATTCGCCTCCGAGGCACTAACCGATCCGCCGCTTCTGATCTGCGATGAGCCCACCTC

TTACCCGGTTCTCCTAGTCCTCGATAATTAAGCGCCTCCGTCGTTTGTGGGTAGACGGCTCGTAGACTTGTTACA

CTCATCATGTACACGTATGTAGAATTCAAGTGAACTAGATATCCTTGACGCTAACGTTGTAGTTTAACAGACGCC

GCACTCTTGACGCTGGGTGTTTTTAGGGTTTGGCGTTAGCGTGTTTGTTTATCACTGTGCTTTGTCTAATAAGAC

CATCGACACGAGCGATATATTCTGTTAAAAATTCTAGTATAGTACTAGTTCTGTAGATTTCCGTAAGTAAAAGCT

GATGTAAGAAAAAATGTTTTTTATATTGTTGGTCTATAAAATTCGACTAGGATCTACGTGTTTTTTATTTATTTT

CATATTTGGATGAAGCATCCTATGAAGCAAAACAAGCCCCAATCTACTCGTATTGCGAACATCAACTATAAACTC

TAGGGGATAGTAACGTCCCACTGTCGCCTCGCCGAAGCGTCTCGACGTAATTGGTCCCGAAGCCCGTCCGGTTTT

TGATGCCGTGCGAGGACGGTGGGTCAGGCGGCCTCCTGAGGCCAAGTCCCTCGCCGGTTGATCGGCTCTTGGAGT

GGATACGGACCGTGTTATACCTGTAGAAACCCCGCCAGTTAGTCGGCCCGAGGCCTACCGCCGTCGACCAGTTGG

CCTGTGCGCCTGATAAGACGTTGCTCGCTGTGTATGGCCGCGGGTCCTTTGTAAACGAGTTCTTGCCACTCAAAG

ATAAGCGTCAGCCGACTAGACACACTTTAGAATTATTTCCCAGGTTAATGGTTAAACTTTGAGTCAAACGCCGCA

CCGGATAGGCCCGCTTGAAAACCGGCACTACCCGTCAAGGCCACGGCCTTTCTGCTGGGACGACTTACGGGAACG

GAAAGCTAGCGGCGTCCCGTAGGTTCATAGCGGTAGGCCCTACGCTGACGAGTTACCGGTTGGACACCTGCGGTT

CCTCTACGTCCGGTCCACGCGGATACAGGTCGTCCTACTGGAGAAATAGCCGAGGGATTGCCGGTCCCTTGTGGA

CTAAAAGGTCCGGTACCACGCCTACGGTGCTGTAGACTGGATAGCCGTCGCTCACCGGGCGCACCTAGTCCACTA

GGTCCTCGAAAGCGAGTCGTTTACAGTCGTGTGCTAGTAGCCACACGGGCCGTCCCACTTTCCAGACAGGCCGCC

TCTTTCCTTCGCAGACCGTAAGCGGAGGCTCCGTGATTGGCTAGGCGGCGAAGACTAGACGCTACTCGGGTGGAG
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CGGACTGGACTCATTTACCGCCCACAGCGTCGTCCAGGTGCTGAAGAAGCTGTCGCAGAAGGGCAAGACCGTCAT

CCTGACCATTCATCAGCCGTCTTCCGAGCTGTTTGAGCTCTTTGACAAGATCCTTCTGATGGCCGAGGGCAGGGT

AGCTTTCTTGGGCACTCCCAGCGAAGCCGTCGACTTCTTTTCCTAGTGAGTTCGATGTGTTTATTAAGGGTATCT

AGCATTACATTACATCTCAACTCCTATCCAGCGTGGGTGCCCAGTGTCCTACCAACTACAATCCGGCGGACTTTT

ACGTACAGGTGTTGGCCGTTGTGCCCGGACGGGAGATCGAGTCCCGTGATCGGATCGCCAAGATATGCGACAATT

TTGCTATTAGCAAAGTAGCCCGGGATATGGAGCAGTTGTTGGCCACCAAAAATTTGGAGAAGCCACTGGAGCAGC

CGGAGAATGGGTACACCTACAAGGCCACCTGGTTCATGCAGTTCCGGGCGGTCCTGTGGCGATCCTGGCTGTCGG

TGCTCAAGGAACCACTCCTCGTAAAAGTGCGACTTATTCAGACAACGGTGAGTGGTTCCAGTGGAAACAAATGAT

ATAACGCTTACAATTCTTGGAAACAAATTCGCTAGATTTTAGTTAGAATTGCCTGATTCCACACCCTTCTTAGTT

TTTTTCAATGAGATGTATAGTTTATAGTTTTGCAGAAAATAAATAAATTTCATTTAACTCGCGAACATGTTGAAG

ATATGAATATTAATGAGATGCGAGTAACATTTTAATTTGCAGATGGTTGCCATCTTGATTGGCCTCATCTTTTTG

GGCCAACAACTCACGCAAGTGGGCGTGATGAATATCAACGGAGCCATCTTCCTCTTCCTGACCAACATGACCTTT

CAAAACGTCTTTGCCACGATAAATGTAAGTCTTGTTTAGAATACATTTGCATATTAATAATTTACTAACTTTCTA

ATGAATCGATTCGATTTAGGTGTTCACCTCAGAGCTGCCAGTTTTTATGAGGGAGGCCCGAAGTCGACTTTATCG

CTGTGACACATACTTTCTGGGCAAAACGATTGCCGAATTACCGCTTTTTCTCACAGTGCCACTGGTCTTCACGGC

GATTGCCTATCCGATGATCGGACTGCGGGCCGGAGTGCTGCACTTCTTCAACTGCCTGGCGCTGGTCACTCTGGT

GGCCAATGTGTCAACGTCCTTCGGATATCTAATATCCTGCGCCAGCTCCTCGACCTCGATGGCGCTGTCTGTGGG

GCCTGACCTGAGTAAATGGCGGGTGTCGCAGCAGGTCCACGACTTCTTCGACAGCGTCTTCCCGTTCTGGCAGTA

GGACTGGTAAGTAGTCGGCAGAAGGCTCGACAAACTCGAGAAACTGTTCTAGGAAGACTACCGGCTCCCGTCCCA

TCGAAAGAACCCGTGAGGGTCGCTTCGGCAGCTGAAGAAAAGGATCACTCAAGCTACACAAATAATTCCCATAGA

TCGTAATGTAATGTAGAGTTGAGGATAGGTCGCACCCACGGGTCACAGGATGGTTGATGTTAGGCCGCCTGAAAA

TGCATGTCCACAACCGGCAACACGGGCCTGCCCTCTAGCTCAGGGCACTAGCCTAGCGGTTCTATACGCTGTTAA

AACGATAATCGTTTCATCGGGCCCTATACCTCGTCAACAACCGGTGGTTTTTAAACCTCTTCGGTGACCTCGTCG

GCCTCTTACCCATGTGGATGTTCCGGTGGACCAAGTACGTCAAGGCCCGCCAGGACACCGCTAGGACCGACAGCC

ACGAGTTCCTTGGTGAGGAGCATTTTCACGCTGAATAAGTCTGTTGCCACTCACCAAGGTCACCTTTGTTTACTA

TATTGCGAATGTTAAGAACCTTTGTTTAAGCGATCTAAAATCAATCTTAACGGACTAAGGTGTGGGAAGAATCAA

AAAAAGTTACTCTACATATCAAATATCAAAACGTCTTTTATTTATTTAAAGTAAATTGAGCGCTTGTACAACTTC

TATACTTATAATTACTCTACGCTCATTGTAAAATTAAACGTCTACCAACGGTAGAACTAACCGGAGTAGAAAAAC

CCGGTTGTTGAGTGCGTTCACCCGCACTACTTATAGTTGCCTCGGTAGAAGGAGAAGGACTGGTTGTACTGGAAA

GTTTTGCAGAAACGGTGCTATTTACATTCAGAACAAATCTTATGTAAACGTATAATTATTAAATGATTGAAAGAT

TACTTAGCTAAGCTAAATCCACAAGTGGAGTCTCGACGGTCAAAAATACTCCCTCCGGGCTTCAGCTGAAATAGC

GACACTGTGTATGAAAGACCCGTTTTGCTAACGGCTTAATGGCGAAAAAGAGTGTCACGGTGACCAGAAGTGCCG

CTAACGGATAGGCTACTAGCCTGACGCCCGGCCTCACGACGTGAAGAAGTTGACGGACCGCGACCAGTGAGACCA

CCGGTTACACAGTTGCAGGAAGCCTATAGATTATAGGACGCGGTCGAGGAGCTGGAGCTACCGCGACAGACACCC
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TCCGCCGGTTATCATACCATTCCTGCTCTTTGGCGGCTTCTTCTTGAACTCGGGCTCGGTGCCAGTATACCTCAA

ATGGTTGTCGTACCTCTCATGGTTCCGTTACGCCAACGAGGGTCTGCTGATTAACCAATGGGCGGACGTGGAGCC

GGGCGAAATTAGCTGCACATCGTCGAACACCACGTGCCCCAGTTCGGGCAAGGTCATCCTGGAGACGCTTAACTT

CTCCGCCGCCGATCTGCCGCTGGACTACGTGGGTCTGGCCATTCTCATCGTGAGCTTCCGGGTGCTCGCATATCT

GGCTCTAAGACTTCGGGCCCGACGCAAGGAGTAGCCGACATATATCCGAAATAACTGCTTGTTTTTTTTTTTACC

ATTATTACCATCGTGTTTACTGTTTATTGCCCCCTCAAAAAGCTAATGTAATTATATTTGTGCCAATAAAAACAA

GATATGACCTATAGAATACAAGTATTTCCCCTTCGAACATCCCCACAAGTAGACTTTGGATTTGTCTTCTAACCA

AAAGACTTACACACCTGCATACCTTACATCAAAAACTCGTTTATCGCTACATAAAACACCGGGATATATTTTTTA

TATACATACTTTTCAAATCGCGCGCCCTCTTCATAATTCACCTCCACCACACCACGTTTCGTAGTTGCTCTTTCG

CTGTCTCCCACCCGCTCTCCGCAACACATTCACCTTTTGTTCGACGACCTTGGAGCGACTGTCGTTAGTTCCGCG

CGATTCGGTTCGCTCAAATGGTTCCGAGTGGTTCATTTCGTCTCAATAGAAATTAGTAATAAATATTTGTATGTA

CAATTTATTTGCTCCAATATATTTGTATATATTTCCCTCACAGCTATATTTATTCTAATTTAATATTATGACTTT

TTAAGGTAATTTTTTGTGACCTGTTCGGAGTGATTAGCGTTACAATTTGAACTGAAAGTGACATCCAGTGTTTGT

TCCTTGTGTAGATGCATCTCAAAAAAATGGTGGGCATAATAGTGTTGTTTATATATATCAAAAATAACAACTATA

ATAATAAGAATACATTTAATTTAGAAAATGCTTGGATTTCACTGGAACTAGAATTAATTCGGCTGCTGCTCTAAA

CGACGCATTTCGTACTCCAAAGTACGAATTTTTTCCCTCAAGCTCTTATTTTCATTAAACAATGAACAGGACCTA

ACGCACAGTCACGTTATTGTTTACATAAATGATTTTTTTTACTATTCAAACTTACTCTGTTTGTGTACTCCCACT

AGGCGGCCAATAGTATGGTAAGGACGAGAAACCGCCGAAGAAGAACTTGAGCCCGAGCCACGGTCATATGGAGTT

TACCAACAGCATGGAGAGTACCAAGGCAATGCGGTTGCTCCCAGACGACTAATTGGTTACCCGCCTGCACCTCGG

CCCGCTTTAATCGACGTGTAGCAGCTTGTGGTGCACGGGGTCAAGCCCGTTCCAGTAGGACCTCTGCGAATTGAA

GAGGCGGCGGCTAGACGGCGACCTGATGCACCCAGACCGGTAAGAGTAGCACTCGAAGGCCCACGAGCGTATAGA

CCGAGATTCTGAAGCCCGGGCTGCGTTCCTCATCGGCTGTATATAGGCTTTATTGACGAACAAAAAAAAAAATGG

TAATAATGGTAGCACAAATGACAAATAACGGGGGAGTTTTTCGATTACATTAATATAAACACGGTTATTTTTGTT

CTATACTGGATATCTTATGTTCATAAAGGGGAAGCTTGTAGGGGTGTTCATCTGAAACCTAAACAGAAGATTGGT

TTTCTGAATGTGTGGACGTATGGAATGTAGTTTTTGAGCAAATAGCGATGTATTTTGTGGCCCTATATAAAAAAT

ATATGTATGAAAAGTTTAGCGCGCGGGAGAAGTATTAAGTGGAGGTGGTGTGGTGCAAAGCATCAACGAGAAAGC

GACAGAGGGTGGGCGAGAGGCGTTGTGTAAGTGGAAAACAAGCTGCTGGAACCTCGCTGACAGCAATCAAGGCGC

GCTAAGCCAAGCGAGTTTACCAAGGCTCACCAAGTAAAGCAGAGTTATCTTTAATCATTATTTATAAACATACAT

GTTAAATAAACGAGGTTATATAAACATATATAAAGGGAGTGTCGATATAAATAAGATTAAATTATAATACTGAAA

AATTCCATTAAAAAACACTGGACAAGCCTCACTAATCGCAATGTTAAACTTGACTTTCACTGTAGGTCACAAACA

AGGAACACATCTACGTAGAGTTTTTTTACCACCCGTATTATCACAACAAATATATATAGTTTTTATTGTTGATAT

TATTATTCTTATGTAAATTAAATCTTTTACGAACCTAAAGTGACCTTGATCTTAATTAAGCCGACGACGAGATTT

GCTGCGTAAAGCATGAGGTTTCATGCTTAAAAAAGGGAGTTCGAGAATAAAAGTAATTTGTTACTTGTCCTGGAT

TGCGTGTCAGTGCAATAACAAATGTATTTACTAAAAAAAATGATAAGTTTGAATGAGACAAACACATGAGGGTGA
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GGTATAGCCTTCTTTTATCTTTTCTGGTTCAGGCTCTATCACTTTACTAGGTACGGCATCTGCGTTGAGTCGCCT

CCTTTTAAATGTCTGACCTTTTGCAGGTGCAGCCTTCCACTGCGAATCATTAAAGTGGGTATCACAAATTTGGGA

GTTTTCACCAAGGCTGCACCCAAGGCTCTGCTCCCACAATTTTCTCTTAATAGCACACTTCGGCACGTGAATTAA

TTTTACTCCAGTCACAGCTTTGCAGCAAAATTTGCAATATTTCATTTTTTTTTATTCCACGTAAGGGTTAATGTT

TTCAAAAAAAAATTCGTCCGCACACAACCTTTCCTCTCAACAAGCAAACGTGCACTGAATTTAAGTGTATACTTC

GGTAAGCTTCGGCTATCGACGGGACCACCTTATGTTATTTCATCATG

CCATATCGGAAGAAAATAGAAAAGACCAAGTCCGAGATAGTGAAATGATCCATGCCGTAGACGCAACTCAGCGGA

GGAAAATTTACAGACTGGAAAACGTCCACGTCGGAAGGTGACGCTTAGTAATTTCACCCATAGTGTTTAAACCCT

CAAAAGTGGTTCCGACGTGGGTTCCGAGACGAGGGTGTTAAAAGAGAATTATCGTGTGAAGCCGTGCACTTAATT

AAAATGAGGTCAGTGTCGAAACGTCGTTTTAAACGTTATAAAGTAAAAAAAAATAAGGTGCATTCCCAATTACAA

AAGTTTTTTTTTAAGCAGGCGTGTGTTGGAAAGGAGAGTTGTTCGTTTGCACGTGACTTAAATTCACATATGAAG

CCATTCGAAGCCGATAGCTGCCCTGGTGGAATACAATAAAGTAGTAC
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# Symbol Name Annotation ID Cytology Alleles # Stocks # Clones #

1 a arc CG6741 58C1-58C5 35 21 19

2 baz bazooka CG5055 15F1-15F1 54 16 18

3 bbg big bang CG42230 70E1-70D7 39 29 132

4 Caki Calcium/calmodulin-
dependent protein kinase CG6703 93F10-93F12 12 8 105

5 CG3402 - CG3402 61C8-61C8 1 2 39

6 CG5921 - CG5921 5D3-5D3 1 2 -

7 CG6498 - CG6498 71E1-71E1 3 4 29

8 CG6509 - CG6509 32F2-32F2 7 6 48

9 CG6619 - CG6619 65A5-65A5 3 2 9

10 CG6688 - CG6688 94D9-94D9 3 4 1

11 CG9588 - CG9588 87F7-87F7 4 4 32

12 CG10362 - CG10362 10F7-10F7 1 1 1

13 CG12187 - CG12187 62E9-62F1 3 3 11

14 CG14168 - CG14168 67C8-67C8 4 4 5

15 CG15617 - CG15617 53D5-53D5 2 2 2

16 CG15803 - CG15803 91A3-91A3 1 2 6

17 CG31158 - CG31158 94B5-94B6 8 7 61

18 CG31304 - CG31304 88E1-88E1 2 2 22

19 CG31342 - CG31342 87D7-87D7 1 2 44

20 CG31772 - CG31772 24C3-24C3 2 2 9

21 CG32758 - CG32758 5B2-5B3 7 5 92

22 CG34375 - CG34375 94D8-94D9 4 3 9

23 CG34400 - CG34400 70C5-70C5 10 10 34

24 CG34404 - CG34404 88F1-88F1 5 5 20

25 CG42319 - CG42319 49F14-49F15 4 4 44

26 cnk connector enhancer of ksr CG6556 54B7-54B7 104 5 26

27 cno canoe CG42312 82F4-82F6 49 21 65

28 dlg1 discs large 1 CG1725 10B6-10B10 81 18 26

29 dsh dishevelled CG18361 10B4-10B5 107 19 1

30 Gef26 Gef26 CG9491 26C2-26C3 22 6 48

31 Grasp65 Grasp65 CG7809 76D5-76D5 2 1 17

32 Grip Glutamate receptor binding
protein CG14447 5D1-5D1 32 4 3

33 HtrA2 HtrA2 CG8464 88C3-88C3 9 5 5

34 in inturned CG16993 77B6-77B6 35 76 2

35 inaD inactivation no afterpotential D CG3504 59B3-59B3 19 1 62

36 kermit kermit CG11546 44B5-44B5 10 7 56

37 Lap1 Lap1 CG10255 51D4-51D4 6 5 38
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38 LIMK1 LIM-kinase1 CG1848 11B2-11B2 16 10 3

39 loco locomotion defects CG5248 94B6-94B8 34 10 63

40 Magi Magi CG30388 57C2-57C3 6 4 30

41 Mhcl Myosin heavy chain-like CG31045 89B2-89B3 6 4 102

42 par-6 par-6 CG5884 16C1-16C1 12 5 172

43 Patj Patj CG12021 62B4-62B4 15 2 87

44 PDZ-GEF PDZ-GEF - - - - -

45 Pdz Pdz - - - - -

46 PICK1 PICK1 CG6167 33F3-33F3 3 2 126

47 Prosap Prosap CG30483 50D3-50E1 17 16 358

48 PsGEF Protostome-specific GEF CG14045 3A2-3A2 6 4 1

49 Ptpmeg Ptpmeg CG1228 61C1-61C1 40 25 137

50 pyd polychaetoid CG31349 85B2-85B7 51 26 152

51 rab3-GEF rab3-GEF CG5627 13A11-13A12 9 8 3

52 RhoGAP19D RhoGAP19D CG1412 19D1-19D2 11 8 6

53 RhoGAP100F RhoGAP100F CG1976 100D2-100D3 9 7 48

54 RhoGEF2 RhoGEF2 CG9635 53E4-53F1 33 15 63

55 Rhp Rhophilin CG8497 13E18-13E18 2 1 1

56 Rim Rim CG33547 90C9-90C10 9 9 37

57 scrib scribbled CG42614 97B9-97C2 48 20 167

58 sdt stardust CG32717 7D17-7D22 53 19 20

59 sif still life CG34418 64E1-64E5 18 16 92

60 Sip1 SRY interacting protein 1 CG10939 54B6-54B7 10 9 58

61 skf skiff CG30021 47E1-47E1 4 5 34

62 Slip1 Slip1 CG1783 102D4-102D4 3 3 2

63 Spn Spinophilin CG16757 62E4-62E5 16 10 31

64 sprt sprite CG30023 47F8-47F8 8 7 24

65 Syn1 Syntrophin-like 1 CG7152 78E6-78F1 8 5 29

66 Syn2 Syntrophin-like 2 CG4905 53C7-53C7 4 3 22

67 vari varicose CG9326 39D3-40B1 29 13 123

68 veli veli CG7662 96B19-96B19 5 4 83

69 X11L X11L CG5675 16B7-16B7 8 4 60

70 X11L! X11L! CG32677 9D4-9E1 9 7 56

71 Zasp52
Z band alternatively spliced
PDZ-motif protein 52

CG30084 52C4-52C7 17 14 113

72 Zasp66
Z band alternatively spliced
PDZ-motif protein 66

CG6416 66D9-66D9 6 4 307
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