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CCGTCAATCCG

445~539 ACCTACCTGGCGGCCTTGGAGACCCTGGACAATGGCAAGCC | 602
CTATGTCATCTCCTACCTGGTGGATTTGGACATGGTCCTCA
AATGTCTCCGGTATTATGC
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CCCAGCCTTG
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TACTGCTAGCTTTCAGGATGATTTTTAAAAAATAGATTCAAA
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oooo

#£4. ALDHZ2 RNAiAU IR LA FEREM

SPPE ey xmi/mrNARS | 2B | rrgey xmm oy
ﬁﬁ&%'mmwwmmmmmmA1 ?Mmmmmmmmmm o,
;?—ASZ92— JUSE I AUGAAARUCUGCUUCCAGAIGATU | 50,
;?—ASZQB— PR I gUAUGAAAAUCUGGUUGCAGAAGACC o5
SR | GhcoaAcoRAIUTIOAUAAG | 4 gUUUAUGAAAAUCUGGUUGCAGAAGA vor
;?—ASZQB— UCUSeARCCACATILECA A AnCs | 2 HGUUUAUGAAAAUCUGGUUGCAGAAG vos
SRS | L oCAMCCAONUNLCAUAGHA | gUGUUUAUGAAAAUCUGGUUGCAGAA yo5
ST IET | AR CCAOATLUICADAAACAAT | 7 AVUGUUTRUGRRARUCUGGUVSCAGA | g7
if—aszgs— YR Bt CAUUGUUUATCARRNTCUGGUUGCRS | 304
3?—AS299— oAACCAGAOII AU AR cAATeA | gCAUUGUUUAUGAAAAUCUGGUUGCA 205
E;g"AS3OO CAACCAGAUUUUCAUAAACAAUGAA 10 KUCAUUGUUUAUGAAAAUCUGGUUGC 300
f;i’383°1 AACCAGAUUUUCAUAAACAAUGAAT | 11 EUUCAUUG”UUAUGAAAAUCUGGUUG 301
SLETASS0Z | ACCAGAUUUUCATARACARUGAATG | 12 CALUCAUUGLUURUGAMMAUCUEEEY | 302
f;i‘AS303 CCAGAUUUUCAUAAACAAUGAAUGG | 13 ECA”UCA”UGUUUA”GAAAAUCUGGU 303
SLATRSSOE T cacauDUUCAUAAACARUGARUGGC | 14 gCCAUUCAUUGUUUA”GAAAAUCUGG 304
5L TASSOT ] agausuucAuAsACAAUGARUGGCA | 17 EGCCAUUCAU”G”UUA”GAAAA”CUG 307
SLETASS0 | GAUULUCAUARACAAUGARUGGCAC | 18 gUGCCA””CA”UG”UUA”GAAAAUCU 308
?;?‘A5309 GCCGUCAGCAGSAARACAUUCCCCA | 10 EGGGGAAUGUUUUCCUGCUGACGGCA 309
f;f"AS31° CCGUCAGCAGGAAAACAUUCCCCAC | 20 CUGGOGANSUILICCUECUOACEEE | 510
fﬁi‘A5311 GGCCUUGGAGACCCUGGACAAUCEE | 21 SCCAUTGUCCAGGGOCTCCRARGCCE | 4,
PEETASIIZ | GCCUUGGAGACOCUGGACAAGCA | 22 b PCCAULGLLEACGRUCUCEAIEEEL | 51
§§§—Ass13 CCUTeGACACCCCGACAALGECAR | 23 UUGOCATUGUCCAGGGUCUCCARGEL | 5
fﬁf*ﬁ5314 UACCUGGUGGAUDUGGACAUGGUCC | 24 gGACCAUGUCCAAAUCCACCAGG”AG 314
fﬁf’“g315 ACCUGGUGBAUUUGGACAUGGUCCT | 25 ACOACCAUGUCCARAUCCACCASEEA | 315
SEOTASSI® | ccuscuseAuUUGGACAUGGUCCTC | 26 i“GGACCA”GUCCAAA”CCACCAGG” 316
SRTPASSLT | cuccuseauuuseacAuGGUCCUC | 27 [CACGACCAUGUCCAARICCACEASS H 51
fﬁf“AS318 UCGUGGAUUUGGACAUGGUCCUCAA | 28 o CHOGACLATGHCCAARTCLACERE | 516
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fﬁ?"35319 GGUGGAUUUGGACAUGGUCCUCAAA | 29 EUUGAGGACCAUGUCCAAAUCCACCA 319
fﬁf‘AS32° GUGGAUUUGGACAUGGUCCUCAAAT | 30 iUUUGAGGACCAUGUCCAAAUCCACC 320
fﬁi“AS321 UGGAUUUGGACAUGGUCCUCAAATG | 31 EAUUUGAGGACCAUGUCCAAAUCCAC 321
fﬁf—Asszz CAUUUCOACAUCOUOOUCARATCTC. | 32 iﬂCAUUUGAGGACCAUGUCCAAAUCC 222
f;?’AS323 UUCCCOCUCCUGAUGCAAGCAUGGA | 33 ECCAUGCUUGCAUCAGGAGCGGGAAA 323
?;T'AS324 UCCCGCUCCUGAUGCAAGCAUGGAA | 34 KUCCAUGCUUGCAUCAGGAGCGGGAA 324
?ﬁ?fASSZS CCCGCUCCUGAUGCAAGCAUGGAAG | 35 EUUCCAUGCU”GCAUCAGGAGCGGGA 325
?ﬁf‘ﬁsszS CCGCUCCUGAUGCAAGCAUGGAAGC | 36 o VVCCATIGEIGEALCACOABEOSS | 526
fﬁz"A5327 CGCUCCUGAUGCAAGCAUGGAAGCT | 37 gGCUUCCAUGCUUGCAUCAGGAGCGG 327
fﬁ?‘ASBZS GCUCCUGAUGCAAGCAUGGAAGCTG | 38 EAGCUUCCAUGCUUGCAUCAGGAGCG 328
fﬁ?"ﬂsa29 CUCCUGAUGCAAGCAUGGAAGCUGE | 39 (CACCUDECAUGELUSCRUCAGOASE | 599
fﬁg'ASBBO UCCUGAUGCAAGCAUGGAAGCUCEG | 40 gCCAGCUUCCAUGCUUGCAUCAGGAG 330
fﬁi'AS331 AACUGCAAACGUGGUUGUGAUGAAG | 41 o CRUCACARCEACEUDUCCAGTEG | 351
fﬁf"AS332 ACUGGAAACGUGGUUGUGAUGAAGG | 42 §CUUCAUCACAACCACGUUUCGAGUU 332
f&f'ﬁSBSB CUGGAAACCUGGUUGUGAUGAAGCT | 43 3CCUUCAUCACAACCACGUUUCCAGU 333
fﬁf“ﬁss34 UGGAAACGUGGUUGUGAUGAACCTA | 44 EACCUUCAUCACAACCACGEUUCCAG 334
fﬁf_ASBBS CCAAACCUGCULCUCATCARCEUAE. |1t gUACCUUCAUCACAACCACGUUUCCA 12t
fﬁf‘ASSSG GAAACCUGGUUGUGAUGAAGGUAGC | 46 iCUACCUUCAUCACAACCACGU”UCC 336
fﬁ:"A3337- AACGUCGUUGUGAUGAAGCUAGCTG | 47 EAGCUACCUUCAUCACAACCACGUUU 337
?ﬁ?‘ASSBS ACGUGCUUGUGAUGAAGEUAGCUGA | 48 ECAGCUACCUUCAUCACAACCACGUU 338
fﬁ?'Asng CCUGGUUGUGAUGAAGGUAGCUGAG | 49 ;UCAGCUACCUUCAUCACAACCACGU 330
fﬁ?'A534° GUUGUCAUGAAGGUAGCUGAGCACA | 50 KCUGCUCAGC”ACCUUCAUCACAACC 340
Eﬁ}"A8341 GUGAUGAAGGUAGCUGAGCAGACAC | 51 i”GUCUGC”CAGCUACCUUCAUCACA 341
f;?'A3342 AGGAUGUGGACAAAGUGCCAULICAC | 52 iUGAA”GCCACUUUGUCCACAUCCUC 342
f;f'AS343 GGGAGCAGCAACCUCAAGAGAGUGA | 53 ECACUCUCUUGAGGUUGCUGCUCCCA 343
SHITASIEL | GGAGCAGCAACCUCAAGAGAGIGAC | 54 i”CAC”C”C”UGAGGUUGC”GCUCCC 344
fﬁf"AS34S GAGCAGCAACCUCAAGAGAGUGACC | 55 COUCACUCUBLUGAGGONGELRCTEE | 345
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fﬁf”A5345 AGCAGCAACCUCAAGAGAGUGACCT | 56 gGGUCACUCUCUUGAGGUUGCUGCUC 346
SoITASSAT | 6CAGCANCOUCARGAGAGUGACCTT | 57 RACGUEACHCTCLTGABEIIBELECE 1 549
f;f‘A8348 GCCCUGUUCUUCAACCAGGGCCAGT | 58 QCUGGCCCUGGUUGAAGAACAGGGCG 348
So1 3 cecuouucuucancoaceoecacte | 59 CACHOGECCTGOLIGARGRACAREEE | 340
fﬁ?"AS35° CCUGUUCUUCAACCAGGGCCAGUGC | 60 gCACUGGCCCUGGUUGAAGAACAGGG 360
f;}'ASSSI CUGUUCUUCAACCAGGGCCAGUGCT | 61 éGCACUGGCCCUGGUUGAAGAACAGG 351
fﬁf"ASBSZ UGUUCUUCAACCAGGGCCAGUGCTG | 62 NCCACUBBECCUGGEIGRARRACAS | 555
f;iﬁASSBS GUUCUUCAACCAGGGCCAGUGCUGE | 63 S
?E?HA8354 TUCUUCAACCAGGGCCAGUGCUGCT B4 ﬁGCAGCACUGGCCCUGGUUGAAGAAC 364
fﬁf"AS355 CUUCAACCAGGECCAGUGCUGCUGT | 65 ﬁCAGCAGCACUGGCCGUGGUUGAAGA 355
fﬁf'ASSBG UUCAACCAGGGCCAGUGCUGCUGTG | 66 gACAGCAGCACUGGCCCUGGUUGAAG 256
fﬁ:"A5357 CAACCAGGGCCAGUGCUGCUGUGCC | 67 [OCACABEAGEACTORLLEUBOUNOR 1 557
fﬁf'A835s GGCUCCCGGACCUUCGUGCAGGAGG | 68 gCUCCUGCACGAAGGUCCGGGAGCCG 358
fﬁ?'ASSsg GCUCCCGGACCUUCGUGCAGGAGGA | 69 gCCUCCUGCACGAAGGUCCGGGAGCC 359
f;S"ASBSO CUCCCGGACCUUCGUGCAGGAGGAC | 70 gUCGUCCUGCACGAAGGUCCGGGAGC 360
>7 1RSI0 | ycccasaccuuceuseaceaceaca | 71 CCUCCUCCTBCACGRAGBLIELBEOAG | 56,
f;f‘ASSBQ CCCGGACCUUCGUGCAGGAGGACAT | 72 QUGUCCUCCUGCACGAAGGUCCGGGA 362
Sre 49383 | ccagacouucouecacaacoacaTe | 73 gAUGUCCUCCUGCACGAAGGUCCGGG 363
SraTASEO | GeaceacaucurUGAUGAGUUUGTG | 74 GHOAMACTEATCRTRGRLGHECUEEE 564
f;f“ASSGS CGGGCCAAGUCUCGGCUGGUCGEEA | 75 ECCCGACCACCCGAGACUUGGCCCGG 365
f;?—asssa GGGCCAAGUCUCGGGUGGUCGGGAA | 76 LUCCCOACCACCCGAGRCLTERCCLE | 3gq
f;:'A8367 GCAGGUGGAUGAAACUCAGUUUARG | 77 cUUARMCUGAGTTLCADEERCLTOCE | 567
f;?"Assﬁs CAGGUGGAUGAAACUCAGUUUAAGA | 78 ECUUAAACUGAGUUUCAUCCACCUGC 368
Si1 0% | AGGUGGAUGARACUCAGUNUARGAA | 79 o CUCARACUGRGLOTCRUECACLLE | 54
fﬁg‘AgS?o GGUGGAUGAAACUCAGUUUAAGAAG | 80 gUUCUUAﬁACUGAGUUUCAUCCACCU 370
So1 3T | GuscaucanacucAGUUUARGAAGA | 81 DCUUCUDAAACTGAGLELCALEEACE | g7,
fﬁ?‘AgB?z UGGAUGAAACUCAGUUUAAGAAGAT | 82 QUCUUCUUAAACUGAGUUUCAUCCAC 372
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fﬁi"A5373 GGAUGARACUCAGUUUAAGAAGATC | 83 gAUCUUCUUAAACUGAGUUUCAUCCA 373
fﬁf"A5374 GAUGAAACUCAGUUUAAGAAGAUCC | 84 EGAUCUUCUUAAACUGAGUUUCAUCC 374
fﬁi_ASBTS AUGAAACUCAGUUUAAGAAGAUCCT | 85 gGGAUCUUCUUAAACUGAGUUUCAUC 375
?ﬁ?_AS376 UGAAACUCAGUUUAAGAAGAUCCTC | 86 gAGGAUCUUCUUAAACUGAGUUQCAU 375
fﬁ:—nss77 A A CUCAGUULARCAACALGC0CE. | a7 SGAGGAUCUUCUUAAACUGAGUUUCA -
fﬁ?_A8378 AAACUCAGUUUAAGAAGAUCCUCGG | 88 ECGAGGAUCUUCUUAAACUGAGUUUC 378
fﬁ?“ASBTg AACUCAGUUUAAGAAGAUCCUCGGC | 89 gCCGAGGAUCUUCUUAAACUGAGUUU 379
fﬁ?—Asaso AOUCAGUUUACARGAUCCUCGSCT | 90 %GCCGAGGAUCUUCUUAAACUGAGUU <50
fﬁi‘Asssl CUCAGUUUAAGAAGAUCCUCGGCTA | 91 EAGCCGAGGAUCUUCUUAAACUGAGU 381
fﬁf"AS382 UCACUUUAAGAAGAUCCUCGGCUAC | 92 SUAGCCGAGGAUCUUCUUAAACUGAG 382
?ﬁf"AS383 CAGUUUAAGAAGAUCCUCGGCUACA | 93 gGUAGCCGAGGAUCUUCUUAAACUGA 383
fﬁf'A5384 AGUUUAAGAAGAUCCUCGGCUACAT | 94 iUGUAGCCGAGGAUCUUCUUAAACUG 384
fﬁf“AS385 GUUUAAGAAGAUCCUCGGCUACATC | 95 EAUGUAGCCGAGGAUCUUCUUAAACU 385
fﬁf‘AS386 oA CAACAUOCUCCeCOncATen | og EGAUGUAGCCGAGGAUCUUCUUAAAC -
fﬁ:"AS387 UUAAGAAGAUCCUCGGCUACAUCAA | 97 gUGAUGUAGCCGAGGAUCUUCUUAAA 387
fﬁf"AS388 UAAGAAGAUCCUCGGCUACAUCAAC | 98 EUUGAUGUAGCCGAGGAUCUUCUUAA 388
fﬁ?’Asggg AAGAACAUCCUCGGCUACAUCAACA | 99 KGUUGAUGUAGCCGAGGAUCUUCUUA 389
iiﬁg'ASSQ AGAAGAUCCUCGGCUACAUCAACAC | 100 EUGUUGAUGUAGCCGAGGAUCUUCUU 390
ifﬁi’ASBg GAAGAUCCUCGGCUACAUCAACACG | 101 SGUGUUGAUGUAGCCGAGGAUCUUCU 391
giﬁ?'Asgg AAGAUCCUCGGCUACAUCAACACEG | 102 SCGUGUUGAUG”AGCCGAGGAUCUUC 392
gfﬁ?"Assg AGAUCCUCGGCUACATICAACACGGG | 103 SCCGUGUUGAUGUAGCCGAGGAUCUU 393
iiﬁf’ASBg UGCUGCUGACCGUGGUUACUUCATC | 104 gAUGAAGUAACCACGGUCAGCAGCAA 394
EE;T'ASBQ GCUGCUGACCGUGGUUACULCATCG | 108 iGA”GAAG”AACCACGGUCAGCAGCA 395
giﬁ?_Assg CUGCUGACCGUGGUUACUUCAUCCA | 106 EGGAUGAAGUAACCACGGUCAGCAGC 396
?Eﬁi’ASBg GCUGACCGUGGUUACUUCAUCCAGC | 107 gCUGGAUGAAGUAACCACGGECAGCA 397
2f;§"AS39 CCAGUGAUGCAGAUCCUGAAGUUCA | 108 o MACURCRCGRUCHGERBERCEEEE 1 508
giﬁ?‘ASBQ AGUGAUGCAGAUCCUGAAGUUCAAG | 109 EUUGAACUUCAGGAUCUGCAUCAC”G 399
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gf;?_AS4° GUGAUGCAGAUCCUGAAGUUCAAGA | 110 o VUGRACLLEACOAUCTGEATEAL 400
fi&i'AS4° UGAUGCACAUCCUGAAGUUCAAGAC | 111 EUCUUGAACUUCAGGAUCUGCAUCAC 401
SLZTASAY | GAUGCAGAUCCUGAAGUUCAAGACC | 112 o VCHTGRRCOECAGBRTCEGCATER 1 49
2E;f"AS4° AUGCAGAUCCUGAAGUUCAAGACCA | 113 EGGUCU”GAACU”CAGGA”CUGCA“C 403
iiﬁf_AS40 GCAGAUCCUGAAGUUCAAGACCATA 114 EAUGGUCUUGAACUUCAGGAUCUGCA 404
2};?‘AS4° CAGAUCCUGAAGUUCAAGACCAUAG | 115 iUAUGG”CUUGAACUUCAGGAUCUGC 405
zih]i?_AS‘lO AGAUCCUGAAGUUCAAGACCAUAGA 116 gCUAUGGUCUUGAACUUCAGGAUCUG 4086
EE;I_AS4O GAUCCUGAAGUUCAAGACCAUAGAG 117 gUCUAUGGUCUUGAACUUCAGGAUCU 407
zf;f'AS4° UCCUGAAGUUCAAGACCAUAGAGGA | 118 gCCUCUAUGGUCUUGAACUUCAGGA” 408
o154 | AAGUUCAAGACCAUAGAGAGOUTG | 110 EAACCUCCUCUAUGGUCUUGAACUUC 409
S1ESH | seucucuucacasaccaubUGaACA | 120 HGUCCAAAUCCUU”G”GAAGACAGCU 410
?fﬁ;'AS4l GUCUUCACAAAGGAUUUGGACAAGG | 121 gCUUG”CCAAAUCCU”UGUGAAGACA 411
2};?'“541 GCAGGCAUACACUGAAGUGAARACT | 122 éGUUUUCAC”UCAGUGUAUGCC”GCA 412
gf;i‘AS41 CAGGCAUACACUGAAGUGAARACTG | 123 EAGUUUUCAC”UCAGUGUA”GCCUGC 413
ZE;T'AS41 AGGCAUACACUGAAGUGARAACUGT | 124 gCAGUUUUCACUUCAGUGUAUGCCUG 414
2{;?'AS41 GGCAUACACUGAAGUGAAAACUGTC | 125 gACAGUU”UCACUUCAGUG”AUGCCU 415
Ef;i'AS41 GCAUACACUGAAGUGAAAACUGUCA | 126 3GACAGUUUUCAC”UCAGUG”AUGCC 416
S12TASAL | auacacuGAAGUGAAAACUGUCACA | 127 gGUGACAGUQUUCACUUCAG”GUAUG 417
Zf;?'AS41 UACACUGAAGUGAAAACUGUCACAG | 128 gUGUGACAGUUU”CAC”UCAGUGUAU 418
SLZITASAL | CUGAAGUCAAAACUGUCACAGUCAA | 120 o CACTGTGACAGUULUCACTIEASY 1 41
3132'A342 GUCAAAGUGCCUCAGAAGAACUCAT | 130 g”GAGUUC”UC”GAGGCACUUUGACU 420
ff;i‘AS42 CAAAGUGCCUCAGAAGAACUCAUAA | 131 g”A”GAGUUCU”CUGAGGCACUU”GA 121
Sf;?7A542 AAGUGCCUCAGAAGAACUCAUAAGA | 132 gCUUAUGAGUUCUUC”GAGGCACUUU 422
21;?'AS42 AGUGCCUCAGAAGAACUCAUAAGAA | 133 EUCUUAUGAGU”CUUCUGAGGCACUU 423
ii;T—AS42 GUGCCUCAGAAGAACUCAUAAGAAT 134 GUUCUUAUGAGUUCUUCUGAGGCACU 424
Efﬁf'AS42 UGCCUCAGAAGAACUCAUAAGAATC | 135 3AUUC”UAUGAGUUCUUCUGAGGCAC 425
o1 oS TASEZ | COUCAGAAGAACUCAUAAGARUCAT | 136 FOCAUICUUAUGAGOUCUUEUOASEE | 426
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S137-A542

CAUGAUUCUUAUGAGUUCUUCUGAGG

7o\l CUCAGAAGAACUCAUAAGAAUCATG 137 o 427
SEET"AS42 UCAGAAGAACUCAUAAGAAUCAUGC | 138 gcAUGA”UCU”AUGAGUUCU”CUGAG 128
giiﬁ‘AS42 CAGAAGAACUCAUAAGAAUCAUGCA | 139 gGCAUGAUUCUUAUGAGUUCUUCUGA 429
35&2'AS43 AGAAGAACUCAUAAGAAUCAUGCAA | 140 EUGCAUGAUUCUUAUGAGUUCUUCUG 430
fiﬁi"AS43 GAAGAACUCAUAAGAAUCAUGCAAG | 141 gUUGCAUGAUUCUUAUGAGU”CUUCU 431
gf;ffA543 AAGAACUCAUAAGAAUCAUGCAAGC | 142 SCUUGCAUGAUUCUUAUGAGUUCUUC 432
3{;?“AS43 GAACUCAUAAGAAUCAUGCAAGCTT | 143 gAGCUUGCAUGAUUCUUAUGAGUUCU 433
iiﬁ?_AS43 AACUCAUAAGAAUCAUGCAAGCUTC 144 SAAGCUUGCAUGAUUCUUAUGAGUUC 434
gfﬁ?’AS43 CCCUCAGCCAUUGAUGGAAAGUUCA | 145 gGAAC”UUCCAUCAA”GGCUGAGGGA 435
2{;?"AS43 CCUCAGCCAUUGAUGGAAAGUUCAG | 146 LUBAMCTUTCLADCARTBOETEASEE | 136
?iﬁ:'AS43 UCAGCCAUUGAUGGAAAGUUCAGCA | 147 gGCUGAACUUUCCAUCAAUGGCUGAG 437
2{;?’“543 CAGCCAUUGAUGGAAAGUUCAGCAA | 148 gUGCUGAACUUUCCAUCAAUGGCUGA 438
353?7AS43 AGCCAUUGAUGGAAAGUUCAGCAAG | 149 EUUGCUGAACUUUCCAUCAAUGGCUG 439
gf;g“AS44 GCCAUUGAUGGAAAGUUCAGCAAGA | 150 gCUUGCUGAACUUUCCAUCAAUGGCU 440
ff;i’AS44 CCAUUGAUGGAAAGUUCAGCAAGAT | 151 SUCUUGCUGAACUU”CCAUCAAUGGC 441
2{;?'AS44 CAUUGAUGGAAAGUUCAGCAAGATC | 152 gA”CU”GCUGAACUUUCCAUCAAUGG 142
gf;T"AS44 AUUGAUGCAAAGUUCAGCAAGAUCA | 153 gGAUCUUGCUGAACUUUCCAUCAAUG 443
ifﬁf'AS44 UUGAUGGAAAGUUCAGCAAGAUCAG | 154 gUGAUCUUGCUGAACU”UCCAUCAAU 444
2%;?“AS44 UGAUGGAAAGUUCAGCAAGALCAGC | 155 ﬁCUGAUCUUGCUGAACUUUCCAUCAA 445
23ﬁ?“ﬁ544 GAUGGAAAGUUCAGCAAGAUCAGCA | 156 EGCUGAUCUUGCUGAACUUUCCAUCA 446
EEEI"A344 AUGGAAAGUUCAGCAAGAUCAGCAA | 157 gUGCUGAUCUUGCUGAACUUUCCAUC 447
:f;?“A544 UGGAAAGUUCAGCAAGAUCAGCAAC | 158 EUUGCUGA”C”UGC?GAACUUUCCA” 448
gi;?"AS44 GGAAAGUUCAGCAAGAUCAGCAACA | 150 EGEUGCUGAUCUUGCUGAACUUUCCA 449
313?'AS45 GAAAGUUCAGCAAGAUCAGCAACAA | 160 EUG”UGCUGAUCUUGCUGAACUUUCC 450
?131'A545 AAAGUUCAGCAAGAUCAGCAACAAA | 161 gUUGU”GCUGAUCUUGCUGAACUUUC 451
2{3?7AS45 AAGUUCAGCAAGAUCAGCAACARAA | 162 EUU”GUUGCUGAUCUUGCUGAACUUU 452
gi;i"AS45 AUCAGCAACAAAACCAAGARARATG | 163 EAUU”UUCUUGGUUUUGU”GCUGAUC 453
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223?7AS45 CAGCAACAAAACCAAGAAAAAUGAT 164 SUCAUUUUUCUUGGUUUUGUUGCUGA 454
gfﬁf‘AS45 AGCAACAAAACCAAGAAAAAUGATC | 165 gAUCAUUUUUC”UGGUU“UGUUGCUG 455
gfﬁf’AS45 ACAAAACCAAGAAAAAUGAUCCUTG | 166 gAAGGAUCAUU”UUC”UGG”UU”GUU 456
?E;{“A545 CAARACCAAGAAAAUGAUCCUUGC | 167 ECAAGGAUCAU”UUUCUUGG”UUUGU 457
:iﬁi_AS45 AGAAAAAUGAUCCUUGCGUGCUGAA 168 gUCAGCACGCAAGGAUCAUUUUUCUU 458
Si;?"AS45 AAAAAUGAUCCUUGCGUGCUGAATA | 169 gAUUCAGCACGCAAGGAUCA”UUUUC 459
gf;g“AS4G AAAAUGAUCCUUGCGUGCUGAAUAT | 170 QUAUUCAGCACGCAAGGAUCAUUUUU 460
?i;i_AS46 AAAUGAUCCUUGCGUGCUGAAUATC 171 gAUAUUCAGCACGCAAGGAUCAUUUU 461
gf;f'AS45 AAUGAUCCUUGCGUGCUGAAUAUCT | 172 ACAUAVICAGCACGCRACEAUCATIL | 469
if;f'AS46 AUGAUCCUUGCGUGCUGAAUAUCTG | 173 EAGA”AUUCAGCACGCAAGGAUCAUU 463
ii;T_AS46 UGAUCCUUGCGUGCUGAAUAUCUGA 174 ECAGAUAUUCAGCACGCAAGGAUCAU 464
25;?'“546 GAUCCUUGCGUGCUGAAUAUCUGAA | 175 EUCAGAUAUUCAGCACGCAAGGAUCA 165
23;?'AS46 UCCUUGCGUGCUGAAUAUCUGAAAA | 176 o VUCAGALAVUCAGCRCBERAGEAY 1 466
?i;I*AS46 CCUUGCGUGCUGAAUATCUGARAAG | 177 SUU”UCAGA”AU”CAGCACGCAAGGA 467
2f;?'ﬁ546 CUUGCGUGCUGAAUAUCUGAARAGA | 178 ECUU”UCAGAUA”UCAGCACGCAAGG 168
:f;?'AS46 UUGCGUGCUGAAUAUCUGAAAAGAG | 179 EUCUUUUCAGAUAUUCAGCACGCAAG 469
33337A547 UGCOUGCUGAAUAUCUGAAAAGAGA | 180 ECUCUUUUCAGAUAUUCAGCACGCAA 470
?3;;nAS4T GCGUGCUGAAUAUCUGAAAAGAGAA 181 ﬂUCUCUUUUCAGAUAUUCAGCACGCA 471
gf;f'AS47 COUGCUGAAUAUCUGAAAAGAGAAA | 182 ﬂUUCUCUUUUCAGAUAUUCAGCACGC 472
SISSTASET | GuacucasuAUCUGAAAAGAGAANT | 183 gUUUC”CUUUUCAGAUAUUCAGCACG 473
2&3?’A547 UGCUGAAUAUCUGAAAAGAGAAATT | 184 gAUUUCUCUUUUCAGAUAUUCAGCAC 474
gi;f'AS47 GCUGAAUAUCUGAAMAGAGAAAUTT | 185 gAAU”UCUCUUUUCAGA”AUUCAGCA 475
gfﬁf'AS47 CUGAAUAUCUGAAAAGAGAAAUUTT | 186 iAAAUUUCUCUUUUCAGAUAUUCAGC 476
?E;I_AS47 UGAAUAUCUGAAAAGAGAAAUUUTT 187 éAAAAUUUCUCUUUUCAGAUAUUCAG 477
zfﬁf"AS47 GAAUAUCUGAAAAGAGAAAUULUTC | 188 gAAAAAUUUCUCUUUUCAGAUAUUCA 478
gfﬁ?'A547 AAUAUCUGAAAAGAGAAAUUUUUCC | 189 EGAAAAAUUUCUCUUUUCAGAUAUUC 479
gf;?'AS48 AUAUCUGAAAAGAGAAAUUUIUCCT | 190 g“GAAAAAUUUCUCUUUUCAGAUAUU 480
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ff;iﬁAS48 AUCUGAAAAGAGAAAUUUUUCCUAC | 191 3UAGGAAAAAUUUCUC”UUUCAGAUA 481
o1 P | cansacacanauIUUTCCUACARAR | 102 A
gfﬁ?'AS48 AAAAGAGAAAUUUUUCCUACAAAAT | 193 QUU”UGUAGGAAAAAUUUCUCUUUUC 483
jfﬁ?'AS48 AGAGAAAUUUUUCCUACAAAAUCTC | 194 PACALULUCUACCAMARACOUCUCTY | 454
2%;?'AS48 GAGAAAUUUUUCCUACAARAUCUCT | 195 QGAGAUUUUG”AGGAAAAAUUUCUCU 485
2{;?‘“348 AGAAAUUUUUCCUACAAAAUCUCTT | 196 PACROATUTTCUAGGRARMATELCTE | 454
oL | CUUGEGUCARGARNGUUCUACAATT | 197 o VUCVACRACUTRCTRGACCERRER T 457
o1 o4 | GOGUCAACAAAGUUCUACAAULUGA | 198 KCAAA”UCUAGAACUUUCUUGACCCA 188
SIOOTASE | GeucancanncUUCTAGAAUIUGAA | 199 HUCAAAUUCUAGAACUUUCUUGACCC 489
3%32’AS49 GUCAAGAAAGUUCUAGAACUUGAAT | 200 gUUCAAAUUCUAGAACUUUCUUGACC 490
§f§1*A549 UCAAGAAAGUUCUAGAAUCUGAATT | 201 gAUUCAAAUUCUAGAACUUUCUUGAC 491
S200TASE | ChrcAARGUUCUAGAAULLGAAITG | 202 ¢ AIUCARAUDCUAGRACUEICONGA. | 4q,
g?g?’AS49 AAGAAAGUUCUAGAAUUUGAAUUGA | 203 ‘gCAAUUCAAA”UCUAGAACUUUCU”G 493
S20 AN | AGARAGUUCUAGAAUUUGAAUUGAT | 204 2”CAAUUCAAAUUCUAGAACUUUC”U 494
:f;?"AS49 GAAACUUCUAGAAUUUGAAUUGATA | 205 EAUCAAUUCAAAUUCUAGAACUUUCU 495
2?;?_A549 AAAGUUCUAGAAUUUGAAUUGAUAA | 206 gUAUCAAUUCAAAUUCUAGAACUUUC 496
gfﬁZ"AS49 AAGUUCUAGAAUUUGAAUUGAUAAA | 207 o (UCARTECARRTECOAGRACEED | 497
:?ﬁ?“AS49 AGUUCUAGAAUUUGAAUUGAUAAAC | 208 o CURCCAADUCARRTUCCAGRACED | 408
o200 W4 GuucuneaauUUGAAUUGAUARACA | 209 UOUULAUCAAUUCAMUTCUAGARCT | 44
gf;g"AS5° UUCUAGAAUUUGAAUUGAUARACAT | 210 ﬁUGUUUAUCAAUUCAAAUUCUAGAAC 500
ff;iﬁAS5° UCUAGAAUUUGAAUUGAUAAACATG | 211 | CLUUAUCARTUCARREECOAGAR | 50,
gf;f_ASSO CUAGAAUUUGAAUUGAUAAACAUGG | 212 KCA”GUUUA”CAAUUCAAAUUCUAGA 502
23;?“A550 UAGAAUUUGAAUUGAUAAACAUGGT | 213 :CCAUGUUUAUCAAUUCAAAUUCUAG 503
S2LTAS0 | AGAAUIUGAALLIGAUAAACATGGTG | 214 CACCAUGTUDATCARVBCARRDIEOA | 5oq
23;5~ASSO GAAUUUGAAUUGAUAAACAUGGUGG | 215 ECACCAUGUUUAUCAAUUCAAAUUCU 505
Zf;?_ASSO UAAGAGUAUAUGAGGAACCUUUUAA | 216 DUAMMAGGUUCCUCATAUACUCUUAC | goq
Sonn % | AAGAGUAUAUGAGGAACCUUUUAAA | 217 gUUAAAAGGUUCC”CAUAUACUCUUA 507
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:ﬁ&?"ASSO AGAGUAUAUGAGGAACCUUUUAAAC | 218 iUUUAAAAGGUUCC”CAUAUACUC”U 508
o2y 990 | GAGUAUAUGAGGAACCULUUARACG | 219 EGUUUAAAAGGUUCCUCAUAUKCUCU 509
gfﬁ?'ASSI AGUAUAUGAGGAACCUUUUARACGA | 220 ECGUUUAAAAGGUUCCUCAUAUAC”C 510
?fﬁ;_ASSI GUAUAUGAGGAACCUUUUAAACGAC 221 gUCGUUUAAﬁAGGUUCCUCAUAUACU 511
gfﬁf'ASEI UAUAUGAGGAACCUUUUARACGACA | 222 EGUCGUUUAAAAGGUUCCUCAUA”AC 512
g?ﬁi_ASSI AUGAGGAACCUUUUAAACGACAACA 223 EGUUGUCGUUUAAAAGGUUCCUCAUA ‘513
jf;i‘ASSI GAGGAACCUUUUAAACGACAACAAT | 224 §U”GU”G”CGUUUAAAAGGU"CC”CA 514
gf;?_Assl AGGAACCUUUUAAACGACAACAATA | 225 KAUUGUUGUCGUUUAAAAGG"UCCUC 515
o2 AL | GAACCUUUIAAACGACAACARTIACT | 226 EGUAUUGUUGUCGUUUAAAAGGU”CC 516
??ﬁz'ASSI AACCUUUUAAACGACAACAAUACTG | 227 SAGUAU”GUUG”CGUUUAAAAGGUUC 517
zfﬁf'A351 ACCUUUUAAACGACAACAAUACUGC | 228 gCAGUA”UGU”GUCGU”UAAAAGGUU 518
gf;?"A351 CCUUUUAAACGACAACAAUACUGCT | 229 SGCAGUAUUGUUGUCGUUUAAAAGGU 519
g?;?iASSZ CUUTUAAACGACAACAAUACUGCTA | 230 SAGCAG”AUUGUUGUCGUU”AAAAGG 520
??31—AS52 UAAACGACAACAAUACUGCUAGCTT 231 iAGCUAGCAGUAUUGUUGUCGUUUAA 521
3?3?'AS52 AAACGACAACAAUACUGCUAGCUTT | 232 iAAGCUAGCAGUAUUGUUGUCGUUUA 522
22;?'AS52 AACGACAACAAUACUGCUAGCUUTC | 233 EAAAGC”AGCAGUAU”GUUGUCG”UU 523
j?ﬁ?"AS52 CGACAACAAUACUGCUAGCUUUCAG | 234 o CAAMGETAGERGERTIBIUBIERY | 54
233?“AS52 GACAACAAUACUGCUAGCUUUCAGG | 235 SCUGAAAGCUAGCAGUAUUGUUGUCG 525
2?;?’AS52 ACAACAAUACUGCUAGCUUUCAGGA | 236 gcCUGAAAGCUAGCAGUAUUGUUGUC 526
??;:"AS52 CAACAAUACUGCUAGCUUUCAGGAT | 237 é”CC”GAAAGCUAGCAGUAUUG”UGU 527
gfﬁf’AS52 AACAAUACUGCUAGCULUCAGGATG | 238 CAVCCUGARMGCTRGCABUAUISILS 1 528
g?;?‘ASSz ACAAUACUGCUAGCUUUCAGGAUGA | 239 ECAUCCUGAAAGCUAGCAGUAUUGUU 529
§$%%CMMWMMWWWMTZM fmmmmmmmmmuwo
?f;i‘ASSS AAUACUGCUAGCUUUCAGCAUGATT | 241 ﬁAUCAUCCUGAAAGCUAGCAGUAUUG 531
223?"AS53 AUACUGCUAGCUUUCAGGAUGAUTT | 242 gAAUCA”CC”GAAAGC”AGCAGUAU” 532
gfif'AS53 UACUGCUAGCUUUCAGCAUGAUUTT | 243 3AAA”CAUCCUGAAAGCUAGCAGUAU 533
jf;?"ASSB ACUGCUAGCUUUCAGGAUGAUUUTT | 244 ﬁAAAA”CAUCC”GAAAGCUAGCAGUA 534
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S2eSTASSS T CuGCUAGCUUUCAGGAUGATUUUTA | 245 KAAAAAUC“UCCUGAAAGCUAGCAGU 535
gf;?_ASSS UGCUAGCUUUCAGGAUGAUUUUUAA | 246 EUAAAAAUCAUCCUGAAAGCUAGCAG 536
g?;z—Asss GCUAGCUUUCAGGAUGAUUUUUAAA 247 EUUAAAAAUCAUCCUGAAAGCUAGCA h37
:fﬁf‘A553 CUAGCUUUCAGGAUGAUUUUUAAAA | 248 K”UUAAAAAUCAUCCUGAAAGCUAGC 538
:%;?_AS53 AGCUUUCAGGAUGAUUULUAAAAAA | 249 EUUUUUAAAAAUCAUCCUGAAAGCUA h3%
gfﬁg'A554 GCUUUCAGGAUGAUUUUUAAAAAAT | 250 i”UU”UUAAAAAUCAUCCUGAAAGC” 540
ffii‘AS54 CUUUCAGGAUGAUUUUUAAAAAATA | 251 EAUUU”UUAAAAAUCAUCCUGAAAGC 541
gfif‘A854 UUUCAGGAUGAUUUUUAAAAAAUAG | 252 gUAUUU”UUAAAAAUCA”CC”GAAAG 542
g?;?’ASS4 UUCAGGAUGAUUUUUAAAAAAUAGA | 253 ECUAUU”UUUAAAAAUCAUCCUGAAA 543
j?;f_A554 UCAGGAUGAUUUUUAAARAAUAGAT | 254 :UCUAU”UUUUAAAAA”CAUCCUGAA 544
2?;?‘&354 CAGGAUGAUUUUGUAAAAAAUAGATT 255 iAUCUAUUUUUUAAAAAUCAUCCUGA 545
2%;?—A354 AGGAUGAUUUUUAAAAAAUAGAUTC 256 iAAUCUAUUUUUUAAAAAUCAUCCUG 546
:f;;'A554 GGAUGAUUUUUAAAAAAUAGAUUCA | 257 EGAA”C”AU”UU”UAA“AA”CAUCCU 547
:?3?'AS54 GAUGAUUUUUAAAAAAUAGAUUCAA | 258 EUGAAUCUAUUUUUUAAAAAUCAUCC 548
3?;?'ASS4 AUGAUUUUUAAAAAAUAGAUUCAAA | 259 gUUGAAUCUAUUUUUUAAAAAUCAUC 549
ifg?'ASSS UGAUUUUUAAAAAAUAGAUUCAAAT | 260 éUUUGAAUCUAUUU”UUAAAAAUCAU 550
ffﬁi*AS55 GAUUUUUAAAAAAUAGAUUCAAATG | 261 EAUUUGAAUCUAUUUUUUAAAAAUCA 551
3?§?“AS55 AUCUUUAAAAAAUAGAUUCAAAUGT | 262 iCAUU”GAAUCUAUUUUU”AAAAAUC 552
if;?_AS55 UULUUAAAAAAUAGAUUCAAAUGTG 263 SACAUUUGAAUCUAUUUUUUAAAAAU 553
ifﬁi'AS55 AAACGCUUCCUAUAACUCGAGUUTA | 264 KAAAC”CGRG”UA”AGGAAGCGUUUC 554
gfﬁf_Asss UAUAGGGGAAGAAAAAGCUAUUGTT | 265 :ACAAUAGCUUUUUCU”CCCC”AUAA 555
2f§f‘A555 AUAGGGGAAGAAAAAGCUAUUGUTT | 266 iAACAAUAGCUUUUUC”UCCCCUAUA 556
3?31'A555 GGGCAAGAAAAAGCUAUUGUUUACA | 267 EGUAAACAAUAGCUUUUUCUUCCGCU 557
gf;?'ASSS GGGAAGAAAAAGCUAUUGUUUACAA | 268 g”GUAAACAAUAGCU”UUUCUUCCCC 558
2?;?"AS55 GGAAGAAAAAGCUAUUGUUUACAAT | 259 g”UGUAAACAAUAGCUUUUUCUUCCC 55
2%;2—A355 GAAGAAAAAGCUAUUGUUUACAATT 270 gAUUGUAAACAAUAGCUUUUUCUUCC 560
ST IASEE | | eUOOACARIT | 271 UAAUUGUARACARUAGEDUUDUCUCC |
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8272-AS858

AUAAUUGUAAACAAUAGCUUULUCUU

b AGAAAAAGCUAUUGUUUACAAUUAT | 272 . 562
gf;f“ASSB GAAAAAGCUAUUGUUUACAAUUATA | 273 EAUAAUUGUAAACAAUAGC”UUUUCU 563
if;%_hSBG AAAAAGCUAUUGUUUACAAUUAUAT 274 SUAUAAUUGUAAACAAUAGCUUUUUC h64
gf;i“AS56 AAAAGCUAUUGUUUACAAUUAUATC | 275 gAUAUAAUUGUAAACAAUAGCUUUUU 565
2?;?“AS56 AAAGCUAUUGUUUACAAUUAUAUCA | 276 EGAUAUAAUUGUAAACAAUAGCUU”U 566
?f;i‘ASEB AAGCUAUUGUUUACAAUUAUAUCAC | 277 3UGAUAUAAUUGUAAACAAUAGCU”U 567
gf;f"AS56 AGCUAUUGUUUACAAUUAUAUCACC | 278 gGUGAUAUAAUUGUAAACAAUAGC”U 568
gf;?’AS56 GCUAUUGUUUACAAUUAUAUCACCA | 279 3GGUGAUAUAAUUGUAAACAAUAGCU 569
gf;g‘A557 CUAUUGUUUACAAUUAUAUCACCAT | 280 3UGGUGAUAUAAUUGUAAACAAUAGC 570
TE;}HASE‘? UAUUGUUUACAAUUAUAUCACCATT 281 gAUGGUGAUAUAAUUGUAAACAAUAG 571
2%3?“AS57 AUUGUUUACAAUUAUAUCACCAUTA | 282 DARTGGUGAUALARUUUAAACARTA | 57
gf;f'AS57 UUGUUUACAAUUAUAUCACCAUUAA | 283 EUAAUGGUGAUAUAAUUGUAAACAAU 573
ifﬁf"AS57 UGUUUACAAUUAUAUCACCAUUAAG | 284 SUUAAUGGUGAUAUAAUUGUAAACAA 574
2%;?'AS57 GUUUACAAUUAUAUCACCAUUAAGE | 285 iCUUAAUGGUGAUAUAAUUGUAAACA 575
2?3?‘A557 UACAAUUAUAUCACCAUUAAGGCAA | 286 EUGCCUUAAUGGUGAUAUAAUUGUAA 576
gfﬁIfAS57 AUUAUAUCACCAUUAAGGCAACUGC | 287 gCAGUUGCCUUAAUGGUGAUAUAAUU 577
gfﬁf‘ASB? ACUGCUACACCCUGCUUUGUAUUCT | 288 2GAAUACAAAGCAGGGUGUAGCAGUU 578
gf;?'A557 CUGCUACACCCUGCUUUGUAUUCTG | 2889 gAGAAUACAAAGCAGGGUGUAGCAGU 579
g?;guASSB UGCUACACCCUGCUUUGUAUUCUGG | 290 SCAGAﬁUACAAAGCAGGG”GUAGCAG 580
ffgl_ASSg ggg:ﬁgégggéUGAAUGGCAGCAGc 581 UGCCAUUCAUUGUUUAUGAAGG 591
szZ_ASBQ ggigiéggﬁggGAAUGGCAAﬁCAGC 582 UUGCCAUUCAUUGUUUAUGAGG 592
gfﬁg"AS59 géiiggggﬁggG”GAUGAAGGCAGC 583 CUUCAUCACAACCACGUDUCGG 593
gfﬁggASSQ géiiggzggggGUGAUGAAGGCAGC 583 CUUCAUCACAACCACGUUUCEG 593
gfﬁi'ASSQ ggiigggggggGUGAUGAAGGCAGC 583 CUUCAUCACAACCACGUUUCGG 593
gfﬁg‘“SSQ ggiigggggggGUGAUGAAGGCAGC 583 CUUCAUCACAACCACGUUUCGG 593
gfgg—as59 ggiigggggggGUGAUGAAGGCAGC 553 CUUCAUCACAACCACGUUUCGG 593
§?337A559 géiiiggggggGUGAUGAAGGCAGC 583 CUUCAUCACAACCACGUUUCGG 593
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if;;_AS5g ggggggéggéﬁcGUAGCUGAGCAGC 584 UCAGCUACCUUCAUCACAACGG 594
i?ﬁg_Assg gggiggégggéGGUAGCUGAGCAGC 584 UCAGCUACCUUCAUCACAACGG 594
ifﬁi_ﬁssg ggggggggggéGGUAGCUGAGCAGC 584 UCAGCUACCUUCAUCACAACGG 594
ifﬁg_ASSQ gggiggégﬁiéGGUAGCUGﬁGCAGC 584 UCAGCUACCUUCAUCACAACGE 594
ifﬁg_Assg gggiﬁggggggGGUAchsﬂGCAGC 584 YCAGCUACCUUCAUCACAACGG 594
ifﬁ?uAS5g gggiggggﬁgéGGUAGCUGAGCAGC 584 UCAGCUACCUUCAUCACAACCE 594
2?32_A859 gggiggggﬁggcUCAGUUUAGCAGC 585 UAAACUGAGUUUCAUCCACCCC 595
:?ﬁg_AS5g gggiiﬁggﬁggcUCAGUUUAGCAGC 585 UAAACUGAGUUUCAUCCACCGG 595
gfﬁi_Assg gggiigggagécUCAGUUUACCAGC 585 UAAACUGAGUUUCAUCCACCGE 595
2?32‘A559 ggggigggﬁgéCUCAcUUUAGCAGC 585 UAAACUGAGUUUCAUCCACCGE 595
Efﬁg_ASSQ ggiiigggﬁgéCUCAGUUUAGCAGC 585 JAAACUGAGUUUCAUCCACCGE 595
gfﬁg_ASBQ ggiiiﬁggﬁggcuCAGUUUAGCAGC 585 JAAACUGAGUUUCAUCCACCGG 595
Efﬁg_AS59 gggiiﬁggﬁgéCUCAGUUUAGCAGC 585 UAAACUGAGUUUCAUCCACCGG 595
Efﬁg—AS59 ggﬁiiﬁggaggcuCAGUUUAGCAGC 585 UAAACUGAGUUUCAUCCACCGG 595
g?ﬁf;AS5g ggiiiﬁgggggcUCAGUUUAGCAGC 585 UAAACUGAGUUUCAUCCACCEG 595
gf;i;ASEQ ggigiﬁgggééCUCAGUUUAGCAGC 585 UAAACUGAGUUUCAUCCACCGG 595
zfig—AS59 SgiggggggggGAUCCUCGGGCAGC 586 CCGAGGAUCUUCUUAAACUGGG 596
ﬁ?ﬁg*ASSQ EgiiggggggﬁGAUCCUCGGGCAGC 586 CCGAGGAUCUUCUUAAACUGGG 596
2?327A559 ggiggg@ggééGAUCCUCGGGCAGC 586 CCGAGGAUCUUCUUAAACUGGS 596
:fig—Assg Sgiigg@gggﬁGAUCCUCGGGCAGC 586 CCGAGGAUCUUCUUAAACUGGE 596
zﬁig—ASEQ ggiggg@gﬁgQGAUCCUCGGGCAGC 586 CCGAGGAUCUUCUUAAACUGGG 596
2?33_A559 ggiﬂggﬁgﬁggsAucCUCGGGCAGC 586 CCGAGGAUCUUCUUAAACUCGS 596
gfﬁ?;AS5g ggiggg@ggggGAUCCUCGGGCAGC 586 CCGAGGAUCUUCUUAAACUGGG 596
??;;_ASEQ ggﬁiigﬁgﬁggCCUCGGCUAGCAGC 587 UAGCCGAGGAUCUUCUUAAAGG 597
i?ig‘AS59 Eggi:ﬁggﬁggcoUCGGCUAGCAGC 587 UAGCCGAGGAUCUUCUUAAAGG 597
§§317A559 gggiigééﬁggCCUCGGCUAGCAGC 587 UAGCCGAGGAUCUUCUUAAAGG 597
3?3;—%59 EgiiiggggggCCUCGGCUAGCAGC 587 UAGCCGAGGAUCUUCUUAAAGG 597
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S3687-ASHY | UUUAAGAAGAUCCUCGGCUAGCAGC ' .
i CCAAAGGCUGC 587 UAGCCGAGGAUCUUCUUAAAGG 597
Sb87-ASH9 | UUUAAGAAGAUCCUCGGCUAGCAGC
5
T\ COAAAGGCUGC 587 UAGCCGAGGAUCUUCUUAAAGG 97
3687-A559 | UUUAAGAAGATUCCUCGGCUAGCAGC
7113 COAAAGGCUGC 587 UAGCCGAGGAUCUUCUUAAAGG 597
Sb88-AS59 | GUUCUAGAAUUUGAAUUGAUGCAGC
b
512 COAAAGGCUGC 588 AUCAAUUCAAAUTUCUTAGAACGG 98
| $588-AS59 | GUUCUAGAAUUUGAAUUGAUGCAGC
8—M3 COAAAGECUGE 538 AUCAAUUCAAAUUCUAGAACGG 598
5588-A559 | GUUCUAGAAUUUGAAUUGAUGCAGC
I COAAAGGCUGC 588 AUCAAUUCAAAUUCUAGAACGG 588
S$588-AS59 | GUUCUAGAAUUUGAAUUGAUGCAGC
P CCAAAGGCUGE 588 AUCAAUUCAAAUUCUAGAACGG 588
5588-A559 | GUUCUAGAAUUUGAAUUGAUGCAGC ;
816 COAAAGGCUGC 588 AUCAAUUCAAAUUCUAGAACGG 598
S588—-A559 | GUUCUAGAAUUUGAADUGAUGCAGC .
e COAAAGECUGE 588 AUCAAUUCAAAUUCUAGAACGG 598
SE89-A559 | CCUUUUAAACGACAACAAUAGCAGC
942 COAAACGCUGE 589 UAUUGUUGUCGUUUAAAAGGGG 599
S5589-A559 | CCUUUUAAACGACAACAAUAGCAGC
93 COAAAGGCUGE 589 UAUUGUUGUCGUUUAAAAGGGG 599
5589-AS59 | CCUUUUAAACGACAACAAUAGCAGC
9-pd CCARAGGLUGE 589 UAUUGUUGUCGUUUAAAAGGGG 599
5589-A359 | CCUUUUAAACGACAACAAUAGCAGC
9-M5 CCAMCGCUGE 589 UAUUGUUGUCGUUUAAAAGGGG 599
5589-A559 | CCLUUUAAACGACAACAAUAGCAGC
9-16 COAAAGGCUGC 589 UAUUGUUGUCGUUUAAAAGGGG 599
Sb89-ASHY | CCLUUDAAACGACAACAAUAGCAGC
917 CCAAAGGCUGE 589 TAUUGUUGUCGUUTAAAAGGGG 5989
8690-AS60 | AUGAUUUUUAAAAAAUAGAUGCAGC .
0-M2 COAAAGGCUGC 590 AUCUAUUTUUUAAAAAUCAUGG 600
5590-A360 | AUGAUUUUUAAAAAAUAGAUGCAGC | .
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US19/13672

A. CLASSIFICATION OF SUBJECT MATTER
IPC - C12N 15/113; AB1K 31/713, 31/712, 34/7115 (2019.01)

C12N 15113, 18/1137; AG1K 31/713, 31/712, 31/7115, 31/7125; COTH 21/02

According to International Patent Classification {TPC) or to both national classification and [PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History document

Bocumentation hed other than mini documentation t the extent that such documents are included in the fields searched
Sep Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
Sea Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2014/0248338 A1 (PROTIVA BIOTHERAPEUTICS, INC.} 04 September 2014; paragraphs |20, 21
; [0008), [0012), [0035], [0118), [0120], {0133), [0171), [0173), [0177), [0179), [0186]; claims 1, 11 -5--6--
hi WO 01716346 A1 (WISCONSIN ALUMNI RESEARCH FOLINDATION) 08 March 2001; page 8, (5,6

lines 91-5; SEQ ID NO: 3

A US 2003/003278B A1 (GARVER E, et al.} 13 February 2003; paragraphs [0036], [0037), [0297] |1, 2, 3/1-2, 52, 53

A WO 2015/168973 A2 (PROTAGEN AG) 12 Novamber 2015; SEQ ID NO: 39 1, 2,31-2,52,53

l:l Further documents are listed in the continuation of Box C. I:l See patent family annex,

*  Special categories of cited documents: "T"  later document published afier the intermational flling date or priority

“A" document defining the general state of the art which is not considered date and not in conflict with the apgllqallnn but cited to understand
1o be of particular relevance the principle or theory underlying the invention

“E" carlier application or patent but published on or after the international “X dacument of particular relevance; the claimed invention cannot be
filing date considered novel of cannot be considered to invalve an inventive

L d@-{ggmem wl‘:ilghhm‘;g thrgl\g: dpubt;:n pr'juriry u::lairq(;). ar whict;“gs step when the document is (oken alone
cited to establish the publication date of andther citation or other wyw  gocument of particular rel the claimed i ion cannot be

i speciat reason (a.s specified) . . considered to involve an inventive step wheln the document is

0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art

“P"  document published prior ta the international filing date but later than g p
the priority dale claimed & document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
§ May, 2019 (06.05.2019) 2 3 M A Y 20]9

Name and mailing address of the ISA/ Authorized officer

Mail Stop PCT, Attn: ISNUS,_Commlssloner for Patents Shane Thomas

PO. ch 1450, Alexandria, Virglnia 22313-1450 PCTH 712724300

Facsimile No. 571-273-8300 PCT osp' : STA-2T2-TT74

Form PCT/ISA{210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCTNIS19/13672

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international scarch report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1, D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to paris of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. Claimsg Nos.: 4, 7-19, 22.51
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IH  Observations where unity of invention is lacking {Continuation of item 3 of first sheet)

This Intematignal Searching Authority found multiple inventions in this internaticnal application, as follows:
=***-Continuad Within the Next Supplemantal Box-***-

1, D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 E] As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-3, 20, 21, 52, 53; SEQ ID NOs: 581, 581, 601

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT

Information on patent family members International application No.

PCT/US19/13672

-"**-Continvead from Box lll: Lack of Unity of Invention-**-

This application contains the following inventions ar groups of inventions which ara not s tinkad as to form a single general inventive
concept under PCT Rule 13.1. In order for all Inventions to be examined, the appropriate additional examination fees must be paid.

Groups 1+, Clalms 1-3, 5, 6, 20-22, 52, 53 and SEQ 1D NOs: 591, 581 and 601 are directed taward senss and antisense oligonuclectides
for reducing exprassion of ALDH2, whersin the antisense sitrands are complemantary to sense strands 1o form a duplex in a stem-lvop
structure, . N

The oligonucieotides will be searched to the extant that they encompass a pair of RNAI ofigonuclectides encompassing SECQ ID NOs:
591 {first exemplary antisanse oligonuclectids), 581 {first exernplary sense sligonuclestida) and a targst encempassing SEQ ID NO: 601
(first exemplary ALDH target sequance). Applicant is invitad to elect addltional cligonuclectide(s}, and/or target{s) tharacof with spaciftad
SEQ ID NO: for each, such that the sequenca of aach elacted species is fully specified (i.e. no optional or variable residues or
substituents), to be searched. Additional oligonuclestide sequence{s) andfor associated target sequance(s) will ba searched upon the
payment of additional fees. It is believed that claims 1-3 (each in-part), 5 (in-part), 8 {in-part), 20-22 and 52-53 (each in-pait) encompass
thie first named invention and thus these claims will be searched without fee to the extent that they encompass SEQ 1D NO: 591
{antisensa cligonuclactide), SEG IO NQ: 581 {sense oligonudeotide) and SEQ 1D NO: 601 (ALDHZ target sequance), Fallure to cleary
Identify how any pald additional invention fees are to be applied to the "+" group(s) will result in only the first claimed invention o be
saarched/examined. An exemplary elaction would ba a pair of olignonuclectides encompassing SEQ |D NQ: 592 (antisense
oligonuclectide), SEQ 1D NO: 582 (sense oligonuclectide), and SEQ ID NO: 602 (ALDH2 target saquence).

Mo tachnical features are shared betwsen the oligonucletide saquences of Groups I+ and, accordingly, these groups lack unity a priori.

Additionally, even if Groups |+ wera considerad to share the technical featuras of: an oligonucleotide for reducing exprassion of ALDH2,
tha oligonucleatide comprising an antisense strand comprising a dsfined sequence; an oligonuclectide for reducing expression of
ALT:H2, the oligonucleolide comprising an antisense strand of 15 to 30 nucleotides in langth, wharein the antisense strand has a region
of complementarity to a defined target sequenca of ALDH2, wherein the reglon of complementarity is at least 15 contiguous nuclectides
in Iength; an oligonucisotide for raducing exprassion of ALDH2, the clignnuclgotide comprising an antisense strand and a sense strand,
whaergin the antisense strand is 21 to 27 nuclectides In langth and has a reglon of complementarity to ALDHZ2, wherain the sense strand
comprises at its 3-end a stem-loop set forth as: S1-L-82, whereln 51 Is complementary to $2, and wherein L forms a loop between S1
and 52 of 3 to & nuclectides in length, and wherein the anlisense strand and the sense strand form a duplex structure of at least 19
nucleotides in length but are not covalently linked; and an oligonudeotide for reducing expression of ALDHZ, the oligonuciectide
comprising a sense strand of 15 to 50 nudlectides in length and an antisense strand of 15 to 30 nudeolides in length, whersin the sense
strand forms a duplex region with the antisense strand, wherein the sense strand comprises a defined sequence and wherain the
antisense strand comprises a defined complementary sequence; howaver, these shared technical featuras are previously disclosed by
US 2014/0248338 At to Protiva Biotherapautics, inc. (hereinafter ‘Protiva').

Protiva discloses an oligenuclaotide (antisense, siRNA oligonucleotides, etc.; paragraphs [$118], [0120]) for reducing expression of
ALDH2 {inhibiting ALDHZ expression; paragraph [0009]; claim 11), the oligonuclaotide comprising an antisense strand (paragraphs
[0012], [0014]) comprising a defined sequance {paragraph [0017]); an oligonucleotide (antisense, siIRNA oligonucleotides, etc.;
paragraphs {0118], [0120]) for reducing expression of ALDH2 (inhibiting ALDH2 expression; paragraph [0009]; claim 11), the
oligenuclectide comprising an antisense strand of 15 to 30 nuclectides in length (15 o 60 nuclectides in length; paragraph [0012]),
whargin the antigenge strand has a region of complementarity (paragraph [0034]) to a defined target sequence of ALDH2 (paragraphs
[0084], [0120]), wherein the region of complementarity is at least 15 contiguous nucleotides in length (up to 16-contiguous homologous
base pairs; paragraph [0130]): an cligonucleotide {antisense, siRNA oligonucleotides, eic.; paragraphs [0 18], [0120]) for reducing
expression of ALDH2 {inhibiting ALDH2 expression; paragraph [0008); claim $1), the oligonuclectide comprising an antisense strand and
a sonse strand (paragraph {0012]; claim 1), whersin tha antisense strand Iz 21 to 27 nucleotides in length {15 to 60 nucleatides In length;
paragraph [0012]) and has a ragion of complamentarity {paragraph [0034]) to ALDHZ (paragraphs [0084], [06120]), wheraln the sense
strand comprises at its 3'-end a stem-loop set forth as: $1-L-52 (stem-loop structure; paragraph [(133]), wherein S1 is complementary to
52, and whersin L forms a loop between 81 and S2 regions in the loop(self-complementary stem-loop structure; paragraphs [0035],
[0133]) of 3 to 5 nucleotides in length {foop of 1-25 nudeotides; paragraph [0186)), and wherein tha antisense strand and the sense
strand form a duplex structure of at least 19 nucteotides in length (duplex of 15-60 nucleotides; paragraph [0035]) but are not covatently
linked {base-pairad linkages; paragraph [0133]); and an oligonuciectide (antisanse, siRNA oligonuclectides, atc.; paragraphs [0118],
[0120]) for reducing expression of ALDH2 (inhibiting ALDH2 expression; paragraph [0009]; claim 11}, the oligonuclectide comprising a
sense strand of 15 to 50 nuclectides in length (15 to 60 nucleotides in length; paragraph [0012]) and ah antisensa strand of 15 to 30
nucleotides in length (15 10 60 nucleotides in length; paragraph [0012]}, wherein the sense strand forms a duplex region with the
antisanse strand (duplex of 15-60 n\ i paragraph [0035}), wherein the sense strand comprisas a defined saquence {paragraph
[0017]) and wherein the antisenss strand comprises a defined complementary sequence {paragraph [0017]).

Since nene of tha spedial technical features of the Groups |+ inventions is found in more than one of the inventions, and since all of the
shared technical features are previously disclosed by the Prativa reference, unity of invenlion is lacking.

Form PCT/ISA/210 (patent family annex} (January 2015}
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