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BamHI Tstl T sl EcoP15I Pstl Ecit
AT GGI-\TCCC.T-\TfCGTTCGCGCACGCCP.AGTCCTGCCCGCGAGC'ETCTGCCCGGACCCCAACCGGATASGGTTCAGCCGACTGCAGATCGlGGGGGGGGCTC

primer 1
M O P I R 5 R T F 5 P A R E L ¢+ P G P @ P D R V Q P T A D 8 &6 G A

NmeAil Bty UL R NmeAll Acul
CGCCTGCTGECGECCCCCTGGATGECTTECCCGCTCGECEGACGATGTCCCGGACCCGGCTGCCATCTCCCOCTGCGCCCTCECCTECGTTCTCGSCE6E

primer 2

Bzl AlwNI
CAGCTTCAGCGATCTGCTCCGTCAGTTCRATCCGTCGCTTCTTGATACATCGCTTCTTRATTCGATGCCTGCCGTCGGCACGCCGCATACAGCGGCTGCC

primer 3
S F S D L L R Q F D P 8 L L D T 5 L L D 5 M P A v G T 14 H T A A A

Bse¥l ot Bzl EcoP1s| Bsgl Tagql Bl gl BssHIt

CCAGCAGAGTGCOGAT GAGGTGCPATCGGGTCTGCGTGCAGCCGATGACCCGCCACCCR&PGCGTGTCGCTGTCACTg egGCGCGGCCGCCGCGCGTCA

primer 4
P A E C D E ¥ @ & 6 L B A& A D D P ¥ P T ¥ R ¥ A V¥V T A A R P P R A

N%u IV gd EV

a0l 28 Mmeam
AGLCGGCCCEGEGACEECETGOSGEECARCECTCCGACGCTTCGCOGGCCECECAGGTEGATCTACGCATGCTCGEC TACAGTCAGCRGCAGCARGAGAR

primer §
K P A P R R R A A Q P S D A 8 P A A Q v D L R T L G Y 3 Q Q Q Q E K

EcoP Lhp1si Bsssl Neal Al Bipl Al
GRTCARACCGAAGGTGCETTCOACRGT GECOCAGCACCACGAGGCAC TGGTGEGCCATCEGTTTACACACGCGCACATCGTTECGCTCAGCCARCACSCE

primer 6
| K P K v R ] T v A Q H K E A L v [c} H &G F T H A R | v A L s o H 3]
Ajul Bbs! Ajur

GCAGCGTTAGGGACCGTTGCTGTCACGTATCAGGACATAAT CAGGGCGTTGCCAGAGGCGACACACGAAGACATCGTTGECETCGECAARCAGTGSTICG

primer T

Sl Bpml Eci! BpuEl
GCGCACGCGLTCTGGAGGLCTTGCTCACGGAGGLGGGEGAGT TGAGAGETCCECCGTTACAGTTGGACACAGGCCAACTTCT CAAGATTGCAARACGTGS

primer 8 primer 8
G A R A L E A L L T E A [¢] E L R G P P L Q L D T G Q L L K 1 A K R G
BSIAP
Bts) s Bs(DI

CGGCGTGACCGCAGTGEAGGCASTECATGCATGGLGCAATGCACTGACGGETGCCCCCOTGAAC

1 I 1 L 1 1 1 1 1 ) 1 L
et 1 t T T T T T 1 1

G Vv

T A ¥V E A ¥V H A W R N A L T & A P L N

T
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TALE and TALER sequences
AvrXaT protein;

MDPIRSRTPSPARELLPGPQPDRVQPTADRGGAPPAGGPLDGLPARRTMSRTRLPSPPAPSPA
FSAGSFSDLLRQFDPSLLDTSLLDSMPAVGTPHTAAAPAECDEVQSGLRAADDPPPTVRVAY
TAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHEALVGH
GFTHAHIVALSQHPAALGTVAVTYQDIIRALPEATHEDIVGVGKQWSGARALEALLTEAGEL
RGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQVVAIASNIGGKQALET
VQRLLPVLCQDHGLTPDQVVAIASHGGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNIG
GKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPAQVYV
ATASNSGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETLQRLLPVLCQDHG
LTPDQVVAIANNNGGKQALETLQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVATASHDGGKQALETVQRLLPVLCQDHGLTPAQVVAIASHDGGKQAL
ETVQRLLPVLCQDHGLTPDQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPDQVVAIASN
GGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGKQALETVQRLLPVQRLLPVLCQDHG
LTQDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNSGGKQALE
TVQRLLPVLCQDHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQDHGLTPDQVVAIANN
NGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQDHGLTLDQ
VVATASNGGSKQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQ
DHGLTPDQVVATASNIGGKQALETVQRLLPVLCQDHGLTLDQVVAIASNGGKQALETVQRL
LPVLCQDHGLTPNQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPNQVVAJASNGGKQAL
ESIVAQLSRPDPALAALTNDHLVALACLGGRPALDAVKKGLPHAPELIRRINRRIPERTSHRV
PDLAHVVRVLGFFQSHSHPAQAFDDAMTQFEMSRHGLVQLFRRVGVTEFEARY GTLPPASQ
RWDRILQASGMKRAKPSPTSAQTPDQASLHAFADSLERDLDAPSPMHEGDQTRASSRKRSR
SDRAVTGPSTQQSFEVRVPEQQDALHLPLSWRVKRPRTRIGGGLPDPGTPIAADLAASSTVM
WEQDAAPFAGAADDFPAFNEEELAWLMELLPQSGSVGGTI

FIG. 8

AvrXa7 gene;
ATGGATCCCATTCGTTCGCGCACGCCAAGTCCTGCCCGCGAGCTTCTGCCCGGACCCCA
ACCGGATAGGGTTCAGCCGACTGCAGATCGGGGGGGGGCTCCGCCTGCTGGCGGCCCC
CTGGATGGCTTGCCCGCTCGGCGGACGATGTCCCGGACCCGGCTGCCATCTCCCCCTGC
GCCCTCGCCTGCGTTCTCGGCGGGCAGCTTCAGCGATCTGCTCCGTCAGTTCGATCCGTC
GCTTCTTGATACATCGCTTCTTGATTCGATGCCTGCCGTCGGCACGCCGCATACAGCGGC
TGCCCCAGCAGAGTGCGATGAGGTGCAATCGGGTCTGCGTGCAGCCGATGACCCGCCAC
CCACCGTGCGTGTCGCTGTCACTgegGCGCGGCCGCCGCGCGCCAAGCCGGCCCCGCGAC
GGCGTGCGGCGCAACCCTCCGACGCTTCGCCGGCCGCGCAGGTGGATCTACGCACGCTC
GGCTACAGTCAGCAGCAGCAAGAGAAGATCAAACCGAAGGTGCGTITCGACAGTGGCGC
AGCACCACGAGGCACTGGTGGGCCATGGGTTTACACACGCGCACATCGTTGCGCTCAGC
CAACACCCGGCAGCGTTAGGGACCGTTGCTGTCACGTATCAGGACATAATCAGGGCGTT
GCCAGAGGCGACACACGAAGACATCGTTGGCGTCGGCAAACAGTGGTCCGGCGCACGC
GCTCTGGAGGCCTTGCTCACGGAGGCGGGGGAGTTGAGAGGTCCGCCGTTACAGTTGGA
CACAGGCCAACTTCTCAAGATTGCAAAACGTGGCGGCGTGACCGCAGTGGAGGCAGTG
CATGCATGGCGCAATGCACTGACGGGTGCCCCCCTGAACCTGACCCCGGACCAAGTGGT
GGCCATCGCCAGCAATATTGGCGGCAAGCAGGCGCTGGAGACGGTACAGCGGCTGTTG
CCGGTGCTGTGCCAGGACCATGGCCTGACCCCGGACCAGGTCGTGGCCATCGCCAGCCA
TGGCGGCGGCAAGCAGGCGCTGGAGACGGTGC

FIG. 9
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AGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACCCCGGACCAGGTGGTGGCC
ATCGCCAGCAATATTGGCGGCAAGCAGGCGCTAGAGACGGTGCAGCGGCTGTTGCCGG
TGCTGTGCCAGGCCCATGGCCTGACCCCGGACCAGGTCGTGGCCATCGCCAGCAATATT
GGCGGCAAGCAGGCGCTGGAGACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACC
ATGGCCTGACCCCGGCCCAGGTGGTGGCCATCGCCAGCAATAGTGGCGGCAAGCAGGC
GCTGGAGACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACCCCGG
ACCAAGTCGTGGCCATCGCCAGCCACGATGGCGGCAAGCAGGCGCTGGAGACGCTGCA
GCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACCCCGGACCAGGTCGTGGCCA
TCGCCAACAATAACGGCGGCAAGCAGGCGCTGGAGACGCTGCAGCGGCTGTTGCCGGT
GCTGTGCCAGGACCATGGCCTGACCCCGGACCAAGTGGTGGCCATCGCCAGCCACGATG
GCGGCAAGCAGGCGCTGGAGACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCA
TGGCCTGACCCCGGACCAGGTGGTGGCCATCGCCAGCCACGATGGCGGCAAGCAGGCG
CTGGAGACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACCCCGGC
CCAAGTGGTGGCCATCGCCAGCCACGATGGCGGCAAGCAGGCGCTGGAGACGGTGCAG
CGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACCCCGGACCAGGTGGTGGCCAT
CGCCAGCAATAGCGGCGGCAAGCAGGCGCTGGAGACGGTACAGCGGCTGTTGCCGATG
CTGTGCCAGGACCATGGACTGACCCCGGACCAGGTCGTGGCCATCGCCAGCAATGGCG
GCAAGCAGGCGCTGGAGACGGTACAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGG
CCTGACCCCGGACCAGGTCGTGGCCATCGCCAGCAATGGCGGCAAGCAGGCGCTGGAG
ACGGTGCAGCGGCTGTTGCCGGTACAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGG
CCTGACCCAGGACCAGGTGGTGGCCATCGCCAGCCACGATGGCGGCAAGCAGGCGCTG
GAGACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACCCCGGACCA
AGTGGTGGCCATCGCCAGCCACGATGGCGGCAAACAGGCGCTGGAGACGGTGCAGCGG
CTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACCCCGGACCAGGTGGTGGCCATCGC
CAGCAATAGTGGCGGCAAGCAGGCGCTGGAGACGGTGCAGCGGCTGTTGCCGGTGCTG
TGCCAGGACCATGGCCTGACCCCGGACCAAGTGGTGGCCATCGCCAGCAATAGTGGCG
GCAAGCAGGCGCTGGAGACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGG
CCTGACCCCGGACCAGGTGGTGGCCATCGCCAGCAATAACGGCGGCAAGCAGGCGCTG
GAGACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACCCCGGACCA
GGTCGTGGCCATCGCCAACAATAACGGCGGCAAGCAGGCGCTGGAGACGGTGCAGCGG
CTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACCCCGGCGCAGGTGGTGGCCATCGC
CAGCAATATTGGCGGCAAGCAGGCGCTGGAGACGGTGCAGCGGCTGTTGCCGGTGCTGT
GCCAGGACCATGGCCTGACCCTGGACCAGGTGGTGGCCATTGCCAGCAATGGCGGCAG
CAAACAGGCGCTAGAGACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGC
CTGACCCCGGACCAAGTGGTGGCCATCGCCAACAATAACGGCGGCAAGCAGGCGCTGG
AGACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACCCCGGACCAG
GTCGTGGCCATCGCCAGCAATATTGGCGGCAAGCAGGCGCTGGAGACGGTGCAGCGGC
TGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACCCTGGACCAGGTGGTGGCCATCGCC
AGCAATGGCGGCAAGCAGGCGCTGGAGACGGTGCAGCGGCTGTTGCCGGTGCTGTGCC
AGGACCATGGCCTGACCCCGAACCAGGTGGTGGCCATCGCCAGCAATAGTGGCGGCAA
GCAGGCGCTGGAGACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGA
CCCCGAACCAGGTGGTGGCCATCGCCAGCAATGGCGGCAAGCAGGCGCTGGAGAGCAT
TGTTGCCCAGTTATCTCGCCCTGATCCGGCGTTGGCCGCGTTGACCAACGACCACCTCGT
CGCCTTGGCCTGCCTCGGCGGACGTCCTGCCCTGGATGCAGTGAAAAAGGGATTGCCGC
ACGCGCCGGAATTGATCAGAAGAATCAATCGCCGCATTCCCGAACGCACGTCCCATCGC
GTTCCCGACCTCGCGCACGTGGTTCGCGTGCTTGGTTTTTTCCAGAGCCACTCCCACCCA
GCGCAAGCATTCGATGACGCCATGACGCAGTTCGAGATGAGCAGGCACGGCTTGGTAC
AGCTCTTTCGCAGAGTGGGCGTCACCGAATTCGAAGCCCGCTACGGAACGCTCCCCCCA
GCCTCGCAGCGTTGGGACCGTATCCTCCAGGCATCAGGG

FIG. 9 (cont.)



10/30

ATGAAAAGGGCCAAACCGTCCCCTACTTCAGCTCAAACACCGGATCAGGCGTCTTTGCA
TGCATTCGCCGATTCGCTGGAGCGTGACCTTGATGCGCCCAGCCCAATGCACGAGGGAG
ATCAGACGCGGGCAAGCAGCCGTAAACGGTCCCGATCGGATCGTGCTGTCACCGGCCCC
TCCACACAGCAATCTTTCGAGGTGCGCGTTCCCGAACAGCAAGATGCGCTGCATTTGCC
CCTCAGCTGGAGGGTAAAACGCCCGCGTACCAGGATCGGGGGCGGCCTCCCGGATCCT
GGTACGCCCATCGCTGCCGACCTGGCAGCGTCCAGCACCGTGATGTGGGAACAAGATGC
GGCCCCCTTCGCAGGGGCAGCGGATGATTTCCCGGCATTCAACGAAGAGGAGCTCGCAT
GGTTGATGGAGCTATTGCCTCAGTCAGGCTCAGTCGGAGGGACGATCTGA

FIG. 9 (cont.)
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Gin-AvrA74
MLIGYVRVSTNDQNTDLQRNALVCAGCEQIFEDKLSGTRTDRPGLKRALKRLQKGDTLVV
WKLDRLGRSMKHLISLVGELRERGINFRSLTDSIDTSSPMGRFFFY VMGALAEMERELIIERT
MAGLAAARNKGRIGGRPRKSGSGSPRQFDPSLLDTSLLDSMPAVGTPHTAAAPAECDEVQS
GLRAADDPPPTVRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKP
KVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVTYQDIIRALPEATHEDIVGVGKQ
WSGARALEALLTEAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTP
DQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHGGGKQALETVQRLLPVLC
QDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQ
RLLPVLCQDHGLTPAQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGK
QALETLQRLLPVLCQDHGLTPDQVVAIANNNGGKQALETLQRLLPVLCQDHGLTPDQVVAI
ASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGL
TPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNSGGKQALETVQRLLPV
LCQDHGLTPDQVVAIASNGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGKQALETV
QRLLPVQRLLPVLCQDHGLTQDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAI
ASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNSGGKQALETVQRLLPVLCQDHGL
TPDQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNNGGKQALETVQRLLEV
LCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNIGGKQALET
VQRLLPVLCQDHGLTLDQVVAJASNGGSKQALETVQRLLPVLCQDHGLTPDQVVAIANNN
GGKQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQALETVQRILPVLCQDHGLTLDQV
VAIASNGGKQALETVQRLLPVLCQDHGLTPNQVVATASNSGGKQALETVQRLLPVLCQDHG
LTPNQVVAIASNGGKQALESIVAQLSRPDPALAALTNDHLVALACLG

FIG. 10

Gin-AvrA87
MLIGYVRVSTNDQNTDLQRNALVCAGCEQIFEDKLSGTRTDRPGLKRALKRLQKGDTLVV
WKLDRLGRSMKHLISLVGELRERGINFRSLTDSIDTSSPMGRFFFYVMGALAEMERELIIERT
MAGLAAARNKGRIGGRPRKSGSGSPDSMPAVGTPHTAAAPAECDEVQSGLRAADDPPPTV
RVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQQQQEKIKPKVRSTVAQHHE
ALVGHGFTHAHIVALSQHPAALGTVAVTYQDIIRALPEATHEDIVGVGKQWSGARALEALL
TEAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQVVAIASNIGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASHGGGKQALETVQRLLPVLCQDHGLTPDQVYV
AIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGL
TPAQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETLQRLLPV
LCQDHGLTPDQVVAIANNNGGKQALETLQRLLPVLCQDHGLTPDQVVAIASHDGGKQALE
TVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPAQVVAIASHD
GGKQALETVQRLLPVLCQDHGLTPDQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASNGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGKQALETVQRLLPVQRLLPV
LCQDHGLTQDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALE
TVQRLLPVLCQDHGLTPDQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNS
GGKQALETVQRLLPVLCQDHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIANNNGGKQALETVQRLLPVLCQDHGLTPAQVVAJASNIGGKQALETVQRLLPVLCQD
HGLTLDQVVAIASNGGSKQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQALETVQR
LLPVLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTLDQVVAIASNGGKQA
LETVQRLLPVLCQDHGLTPNQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPNQVVAIAS
NGGKQALESIVAQLSRPDPALAALTNDHLVALACLG

FIG. 11
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Gin-AvrA120
MLIGYVRVSTNDQNTDLQRNALVCAGCEQIFEDKLSGTRTDRPGLKRALKRLQKGDTLVV
WKLDRLGRSMKHLISLVGELRERGINFRSLTDSIDTSSPMGRFFFYVMGALAEMERELIIERT
MAGLAAARNKGRIGGRPRKSGSGSTVRVAVTAARPPRAKPAPRRRAAQPSDASPAAQVDL
RTLGYSQQQQEKIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVTYQDIIRA
LPEATHEDIVGVGKQWSGARALEALLTEAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHA
WRNALTGAPLNLTPDQVVAJASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHGGGK
QALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAI
ASNIGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNSGGKQALETVQRLLPVLCQDHGLT
PDQVVAIASHDGGKQALETLQRLLPVLCQDHGLTPDQVVAIANNNGGKQALETLQRLLPVL
CQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALET
VQRLLPVLCQDHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNSG
GKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGKQALETVQRLLPVLCQDHGLTPDQVV
ATASNGGKQALETVQRLLPVQRLLPVLCQDHGLTQDQVVAIASHDGGKQALETVQRLLPVL
CQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNSGGKQALET
VQRLLPVLCQDHGLTPDQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNNG
GKQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPAQV
VAIASNIGGKQALETVQRLLPVLCQDHGLTLDQVVAIASNGGSKQALETVQRLLPVLCQDH
GLTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQALETVQRLL
PVLCQDHGLTLDQVVAIASNGGKQALETVQRLLPVLCQDHGLTPNQVVAIASNSGGKQALE
TVQRLLPVLCQDHGLTPNQVVAIASNGGKQALESIVAQLSRPDPALAALTNDHLVALACLG

FIG. 12

Gin-AvrA120*
MLIGYVRVSTNDQNTDLQRNALVCAGCEQIFEDKLSGTRTDRPGLKRALKRLQKGDTLVYV
WKLDRLGRSMKHLISLVGELRERGINFRSLTDSIDTSSPMGRFFEYVMGALAEMERELITERT
MAGILAAARNKGRIGGRPRKSGSGSTVRVAVTAARPPHAVAGPAAQVDLRTLGYSQQQQE
KIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVTYQDIIRALPEATHEDIVGY
GKQWSGARALEALLTEAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLN
LTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHGGGKQALETVQRLLP
VLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALE
TVQRLLPVLCQDHGLTPAQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHD
GGKQALETLQRLLPVLCQDHGLTPDQVVAIANNNGGKQALETLQRLLPVLCQDHGLTPDQ
VVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQ
DHGLTPAQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNSGGKQALETVQ
RLLPVLCQDHGLTPDQVVAIASNGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGKQA
LETVQRLLPVQRLLPVLCQDHGLTQDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNSGGKQALETVQRLLPVLCQD
HGLTPDQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNNGGKQALETVQRL
LPVLCQDHGLTPDQVVAIANNNGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNIGGKQA
LETVQRLLPVLCQDHGLTLDQVVAIASNGGSKQALETVQRLLPVLCQDHGLTPDQVVAIAN
NNGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTLD
QVVAIASNGGKQALETVQRLLPVLCQDHGLTPNQVVATASNSGGKQALETVQRLLPVLCQD
HGLTPNQVVAIASNGGKQALESIVAQLSRPDPALAALTNDHLVALACLG

FI1G. 13
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Gin-AvrAl47
MLIGYVRVSTNDQNTDLQRNALVCAGCEQIFEDKLSGTRTDRPGLKRALKRLQKGDTLVY
WKLDRLGRSMKHLISLVGELRERGINFRSLTDSIDTSSPMGRFFFY VMGALAEMERELIIERT
MAGLAAARNKGRIGGRPRKSGSGSPASPAAQVDLRTLGYSQQQQEXIKPKVRSTVAQHHE
ALVGHGFTHAHIVALSQHPAALGTVAVTYQDIRALPEATHEDIVGVGKQWSGARALEALL
TEAGELRGPPLQLDTGQLLKIAKRGGVTAVEAVHAWRNALTGAPLNLTPDQVVAIASNIGG
KQALETVQRLLPVLCQDHGLTPDQVVAIASHGGGKQALETVQRLLPVLCQDHGLTPDQVV
ATASNIGGKQALETVQRLLPVLCQAHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGL
TPAQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETLQRLLPV
LCQDHGLTPDQVVAJANNNGGKQALETLQRLLPVLCQDHGLTPDQVVAIASHDGGKQALE
TVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPAQVVAIASHD
GGKQALETVQRLLPVLCQDHGLTPDQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIASNGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGKQALETVQRLLPVQRLLPV
LCQDHGLTQDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALE
TVQRLLPVLCQDHGLTPDQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNS
GGKQALETVQRLLPVLCQDHGLTPDQVVAIASNNGGKQALETVQRLLPVLCQDHGLTPDQ
VVAIANNNGGKQALETVQRLLPVLCQDHGLTPAQVVAIASNIGGKQALETVQRLLPVLCQD
HGLTLDQVVAIASNGGSKQALETVQRLLPVLCQDHGLTPDQVVAIANNNGGKQALETVQR
LLEVLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTLDQVVAIASNGGKQA
LETVQRLLPVLCQDHGLTPNQVVAIASNSGGKQALETVQRLLPVLCQDHGLTPNQVVAIAS
NGGKQALESIVAQLSRPDPALAALTNDHLVALACLG

FIG. 14

GinAvr15A128-synthetic protein
MLIGYVRVSTNDQNTDLQRNALVCAGCEQIFEDKLSGTRTDRPGLKRALKRLOKGDTLVV
WKLDRLGRSMKHLISLVGELRERGINFRSLTDSIDTSSPMGRFFFY VMGALAEMERELIIERT
MAGLAAARNKGRIGGRPRKSGSGSPALRPPRAKPAPRRRAAQPSDASPAAQVDLRTLGYSQ
QQQEKIKPKVRSTVAQHHEALVGHGFTHAHIVALSQHPAALGTVAVTYQHIITALPEATHED
IVGVGKQWSGARALEALLTDAGELRGPPLQLDTGQLVKIAKRGGVTAMEAVHASRNALTG
APLNLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGGKQALETVQ
RLLPVLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQ
ALETVQRLLPVLCQDHGLTPDQVVAIASNIGGKQALETVQRLLPVLCQDHGLTPDQVVAIAS
HDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTP
DQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVL
CQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASNGGGKQALET
VQRLLPVLCQDHGLTPDQVVAIASHDGGKQALETVQRLLPVLCQDHGLTPDQVVAIASHDG
GKQALETVQRLLPVLCQDHGLTPDQVVAJASNIGGKQALETVQRLLPVLCQDHGLTPDQVV
ATASNIGGKQALESIVAQLSRPDPALAALTNDHLVALACLGPKKKRKV

FIG. 15
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Gin-Avr15A128-synthetic DNA:
ATGCTGATTGGCTATGTAAGGGTATCAACAAATGACCAGAATACAGACCTGCAACGAA
ACGCTCTTGTTTGTGCAGGATGTGAACAAATATTTGAAGATAAATTAAGCGGAACAAGG
ACAGACCGACCGGGATTAAAACGCGCTTTAAAGCGCCTTCAAAAAGGTGACACACTGG
TTGTCTGGAAACTGGATCGCCTCGGGCGAAGCATGAAACATTTGATTTCTCTCGTAGGG
GAATTACGAGAGCGAGGGATTAATTTTCGCAGTCTTACTGACAGTATTGATACGTCATC
TCCAATGGGGCGTTITITTCTTCTACGTTATGGGTGCCCTGGCTGAAATGGAACGAGAACT
AATTATCGAGCGAACGATGGCTGGACTTGCTGCCGCCAGAAATAAAGGCCGTATTIGGAG
GTCGCCCGCGTAAATCGGGGTCTGGATCCCCCGCGCGGCCGCCGCGCGCCAAGCCGGCC
CCGCGACGGCGTGCTGCGCAACCCTCCGACGCTTCGCCGGCCGCGCAGGTGGATCTACG
CACGCTCGGCTACAGTCAGCAGCAGCAAGAGAAGATCAAACCGAAGGTGCGTTCGACA
GTGGCGCAGCACCACGAGGCACTGGTGGGCCATGGGTTTACACACGCGCACATCGTTGC
GCTCAGCCAACACCCGGCAGCGTTAGGGACCGTCGCTGTCACGTATCAGCACATAATCA
CGGCGTTGCCAGAGGCGACACACGAAGACATCGTTGGCGTCGGCAAACAGTGGTCCGG
CGCACGCGCCCTGGAGGCCTTGCTCACGGATGCGGGGGAGTTGAGAGGTCCGCCGTTAC
AGTTGGACACAGGCCAACTTGTGAAGATTGCAAAACGTGGCGGCGTGACCGCAATGGA
GGCAGTGCATGCATCGCGCAATGCACTGACGGGTGCCCCCCTGGAGCTGACTCCGGACC
AAGTGGTGGCTATCGCCAGCAACATTGGCGGCAAGCAAGCGCTCGAAACGGTGCAGCG
GCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACTCCGGACCAAGTGGTGGCTATCG
CCAGCAACGGTGGCGGCAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCT
GTGCCAGGACCATGGCCTGACTCCGGACCAAGTGOTGGCTATCGCCAGCAACATTGGCG
GCAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGG
CCTGACTCCGGACCAAGTGGTGGCTATCGCCAGCAACATTGGCGGCAAGCAAGCGCTCG
AAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACTCCGGACCAA
GTGGTGGCTATCGCCAGCAACATTGGCGGCAAGCAAGCGCTCGAAACGGTGCAGCGGC
TGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACTCCGGACCAAGTGGTGGCTATCGCC
AGCCACGATGGCGGCAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGT
GCCAGGACCATGGCCTGACTCCGGACCAAGTGGTGGCTATCGCCAGCCACGATGGCGG
CAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGC
CTGACTCCGGACCAAGTGGTGGCTATCGCCAGCCACGATGGCGGCAAGCAAGCGCTCG
AAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACTCCGGACCAA
GTGGTGGCTATCGCCAGCCACGATGGCGGCAAGCAAGCGCTCGAAACGGTGCAGCGGC
TGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACTCCGGACCAAGTGGTGGCTATCGCC
AGCCACGATGGCGGCAAGCAAGCGCTCGAAACGUTGCAGCGGCTGTTGCCOGGTGCTGT
GCCAGGACCATGGCCTGACCCCGGACCAAGTGGTGGCTATCGCCAGCAACGGTGGCGG
CAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGC
CTGACTCCGGACCAAGTGGTGGCTATCGCCAGCCACGATGGCGGCAAGCAAGCGCTCG
AAACGGTGCAGCGGCTGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACTCCGGACCAA
GTGGTGGCTATCGCCAGCCACGATGGCGGCAAGCAAGCGCTCGAAACGGTGCAGCGGC
TGTTGCCGGTGCTGTGCCAGGACCATGGCCTGACCCCGGACCAAGTGGTGGCTATCGCC
AGCAACATTGGCGGCAAGCAAGCGCTCGAAACGGTGCAGCGGCTGTTGCCGGTGCTGT
GCCAGGACCATGGCCTGACCCCGGACCAAGTGGTGGCTATCGCCAGCAACATTGGCGG
CAAGCAAGCGCTCGAAAGCATTGTGGCCCAGCTGAGCCGGCCTGATCCGGCGTTGGCCG
CGTTGACCAACGACCACCTCGTCGCCTTGGCCTGCCTCGGCCCCAAGAAGAAGCGCAAG
GTGTAG

FIG. 16



GinAvr15A128-synthetic protein:

MLIGYVRVSTNDONTDLQORNALVCAGCEQIFEDKLSGTRTDRPGLKR
ALKRLOKGDTLVVWKLDRLGRSMKHLISLVGELRERGINFRSLTDSI
DISSPMGRFFFYVMGALAEMERELIIERTMAGLAAARNKGRIGGRPR
KSGSGSPALRPPRAKPAPRRRAAQPSDASPAAQVDILRTIGYSOQQOF
KIKPKVRSTVAQHHEALVGHGFTHAHRTVALSQHPAATLGTVAVTYOQHI
ITALPE

ATHEDIVGVGKOWSGARALFALL TDAGELRGPPLO (-1)

LDTGOLVKIAKRGGVTAMEAVHASRNALTGAPLN (0)T
LTPDQVVAIASNIGGKQALETVQRLLPVLCQDHG (1A

LTPDQVVAIASNGGGKQALETVQRLLPVLCQDHG  (2)T
LTPDQVVAIASNIGGKQALETVQRLLPVLCQDHG  (3)A
LTPDQVVAIASNIGGKQALETVQRLLPVLCQDHG  (4)A
LTPDQVVAIASNIGGKQALETVQRLLPVLCQDHG  (5)A
LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG (6)C
LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG (7)C
LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG (8)C
LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG (9)C
LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG (10)C
LTPDQVVAIASNGGGKQALETVQRLLPVLCQDHG (11)T
LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG (12)C
LTPDQVVAIASHDGGKQALETVQRLLPVLCQDHG (13)C
LTPDQVVAIASNIGGKQALETVQRLLPVLCQDHG (14)A
LTPDQVVAIASNIGGKQALE (15)A

Key:

Gin Recombinase (italics)

TALE N-terminal framework (double undcrline)
RVD (DNA binding domains) (emboldened)
TALE C-terminal framework (dotted underline)

FIG. 17
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N-terminus Alignment

TALE-RITALE-MBR/T: PREFRASFRPREGRAL
faokdy TALEN S A e e e

NTD-dHax3

IS ORREETRRRY

AW WY

TALE-RATALE-MBRITAGE T TTRIIIVRLIRRARLET WATE T T EALTERTER IS @«w“m"“&“ﬁ

TWME VRN

Z
¥
i

Goldy TALEN
NTR-dHax3

TALE-R/TALE-MBPRITALE-TF  LREFVLE
Cotdy TALEN
NTD-dHax2

RVD- Domaiin:

C-terminus Aliqnment

P P - N N S 5, FL R S S .
SLAQLUORPRMDORY :‘.Ami.z.".“é?m.m RRY ; i SERFVRVLRPEQS

SR SR d Q) VAR AR AT AT cn s s 40 A 28 AR WA A
CLOIRERMAA fetER R 3 RN

TALE-TF LR
Coidy TALE

TALE-RITALE-MBP

THRETF BEERRIAPTE RTINS Vpsd
Gy TALEN anten e amtan e R A AR b AR RS 88 okl

E-ALE R"’E‘AL&’\“EP Sutanien mteaiae s Nimesseres aheavaiae messniae e ST&'![.\

FIG. 22

SN carvaniciin

lactive, Selection

TALE-R mediated
Recombination

No Amplification

’j :"\

Carbenicitin
Selection

Digestion
mwm*h .

B—

Not1/Xba? Notl

Ligate into digested stuffer vector

FIG. 23



KXXGAR

Library [>(,Q231 -8233/A232)]

AXXSGAR

Library [(K230-W232)]

20/30

R,

7
7
H

KXOXXAR

Sl

Library [(Q231-G234])

3

\&\

S

%%

¥ 7
771

%

s

S

e
R

TS

oY
NN

S8R
SN

;
v
\\\\wc.m
7]

™
28

i
o
25

@ (&} [

FI1G. 24

A
§

¢
i
53

4
Eee

FIG. 25



21/30

NT-T {wi} NT-G

235 o5
n H .
: 2 0 .
= b H
.E :% 8
§ g a3
-4 -
g g ez
g g
‘g 5 U
& 8

. H . £ e
G ©
5" Residue 5' Residue

Backysouad Subiracted A0S

Backgroind Subtractes A4CH
P
o

a

5' Residue 5" Residue

T ey +] o)

FIG. 26

1617 18 19

TALEN Pair NTD % Editing Indels TALEN Pair NTD % Editing _Indels
2: A1IA2 NT- 7%

1: TUT2 NT-T 16.6% 13: ﬁmz NT—GF;N 8.:4:

2 $1/T2 ﬂ-GN :-15;@ 14: A1/A2 NT-oN  9.1% (3/30)

3 T1T2 -+ 3% 15; A1/A2 NT-dHax3 1.2%

5: T1/T2 NT-dHax3 20.1% 17: C1/C2 NT-G  8.9%

6: G1/G2 NT-T 4.4% 18: C1/C2 NT-BN  13.4%  (9/30)

7: G1/G2 NT-G ~ 15.2%  (9730) 4q cy/02 NT-oN  17.8%  (8/30)

8: G1/G2 NT-aN  4.9%--3x Ave = 14.40. 01/02 NT-dHax3 9.1%

9: G1/G2 NT-BN  28.9%  (10/30) '

10: G1/G2 NT-dHax3 6.2%

11: A1A2 NT-T 1%

FIG. 27
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TALEN Pair 7 (9/30)
CCRS5 (x20) TGGAAATTCTTCCAGAATTGATACTGACTGTATGGAAAATGAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-6 (x3) TGGAAATTCTTCCATAATTGATATTGACTGTATGGA---—-- AGGCTGCGGGTGTAATGAATACCTTCTTTTTGAGATCTGGT

-6 TGGAAATTCTTCCAGAATTGATACTGACTGTATGGAAAA - CTGCAGGTGTAATGAAGACCTTCTTTTTIGAGATCTGGT
-6 TGGAAATTCTTCCAGAATTGATACTGACTGTATGGAA ------ AGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-7 TGGAAATTCTTCCAGAATTGATACTGACTGTATGGAA--+--- GCTGCAGGTGTAATGAAGACCTTCTTTTITGAGATCTGGT
-10 TGGAAATTCTTCCAGAATTGATACTGACTGTAG

-11 TGGAAATTCTTCCAGAATTGATACTGACTGTAT------—---GCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-13 TGGAAATTCTTCCAGAATTGATACTGACTGT-------------GCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT

TALEN pair 9 (10/30)
(CCR5 WT X 21)

TGGAAATTCTTCCAGAATTGATACTGACTGTATGGAAAATGAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT

-4 TGGAAATTCTTCCAGAATTGATACTGACTGTATGGAAA--—-GAGCTGCAGGTGTAATGAAGACCTTCTTTITGAGATCTGGT

5 TGGAAATTCTTCCAGAATTGATACTGACTGTATGGAA--~GAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT

-6 TGGAAATTCTTCCAGAATTGATACTGACTGTATGGA—-GAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-9 TGGAAATTCTTCCAGAATTGATACTGACT -~ —ATGAGAGCTGCAGGTGTAATGAAGACCTTCTTTITGAGATCTGGT
-10 (x2) TGGAAATTCTTCCAGAATTGATACTGACTGTA-----<--- GAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-11 TGGAAATTCTTCCAGAATTGATACTGAC -~ TGAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-11 TGGAAATTCTTCCAGGATTGATACTGACT--n=n-un GAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-1 TGGAAATTCTTCCAGAATTGATACTGACT-——---GAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-11 TGGAAATTCTTCCAGAATTGATACTGACT- -~ AGGAGCTGCAGGTGTAATGAAGACCTTCTTTT TGAGATCTGGT

TALEN pair 14 (3/30)
(CCR5 WT X27)
TGGAAATTCTTCCAGAATTGATACTGACTGTATGGAAAATGAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
2 TGGAAATTCTTCCAGAATTGATACTGACT--ATGGAAAATGAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
3 TGGAAATTCTTCCTCAATTGATACTGA-—TATGGAAAATGAGAGCTGCAGGTGTAATGAAGACCTTCTTTITGAGATCTGGT
9 TGGAAATTCTTCCAGAATTGATA-—-n--- TGGAAAATGAGAGCTGCAGGTGTAATGAAGACCTTCTITTTGAGATCTGGT

TALEN Pair 18 (9/30)
(CCRS5 WT X 20)
TGGAAATTCTTCCAGAATTGATACTGACTGTATGGAAAATGAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-4 TGGAAATTCTTCCAGAATTGATACTGACTGTATGA----TGAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-4 TGGAAATTCTTCCAGAATTGATACTGACTGTATGG---TGAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-5 TGGAAATTCTTCCAGAATTGATACTGACTGTA——AATGAGAGCTGCAGGTGTAATGAAGACCTTCTTTITGAGATCTGGT
-5 TGGAAATTCTTCCAGAATTGATACTGACTGTATG----TGAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-9 TGGAAATTCTTCCAGAATTGATACTGA————AAATGAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
9 TGGAAATTCTTCCAGAATTGATACTGACTGTATGGA------CTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-10 TGGAAATTCTTCCAGAATTGATACTGACTG--——TGAGAGCTGCAGGTGTAATGAAGACCTTCTTTITGAGATCTGGT
+3-10  TGGAAATTCTTCCAGAATTGATACTGgtas-------- TGAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-12 TGGAAATTCTTCCAGAATTGATACTGACTGT-——-—- AGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT

TALEN Pair 19 (8/30)

(CCR5 WT (x 23}
TGGAAATTCTTCCAGAATTGATACTGACTGTATGGAAAATGAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-7 TGGAAATTCTTCCAGAATTGATACTGACTGTATGGAAA—-—-CTGC-GGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-7 TGGAAATTCTICCAGAATTGATACTGACTGTA---—--TGAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-9 TGGAAATTCTTCCAGAATTAATACTGACTGT-——-GAGAGCTGCAGGTGTAATGAAGACCTTCTITTTGAGATCTGGT
-10 TGGAAATTCTTCCAGAATTGATACTGACTGemmmsmenns GAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-11 TGGAAATTCTTCCAGAATTGATACTGACT----------GAGAGCTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-15 TGGAAATTCTTCCAGAATTGATACTGACTG-rrenmemommmmee CTGCAGGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-18 TGGAAATTCTTCCAGAATTGATACTGACTGT—sssemsesnenssns—ATGTGTAATGAAGACCTTCTTTTTGAGATCTGGT
-44 TGGAAATTCTTCCAGAATTGATA CTTTTTGAGATCTGGT

Fi1G. 28
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