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(57) Abstract: A composition comprising an ABI3 gene of the present invention and a method for delaying the flowering of plants
using the composition have a strong effect on delaying the flowering of plants. In the previously known method for delaying the
flowering of plants, since flowering is delayed by silencing the expression of a gene for promoting flowering, it is difficult to control
the degree of delay in flowering. Also, since a gene silencing method such as RNAI is used, it is not easy to produce an actual trans -
genic plant and thus it is difficult to use for industry. However, the ABI3 gene of the present invention acts in a manner which delays
flowering when expression increases, and thus it is easy to control the degree of delay in tflowering and to produce a transgenic plant.
Thus, it is expected that the present invention can be effectively applied to increase the productivity of crops by delaying flowering
time or blocking flowering in plants of which vegetative tissue or leaves are used.
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Zoltt, | o] ol A 7] g A A el &2 BLE el A o] A1 Aol
gkg Ao opd 1o & o] g g of G,

4D ol &7 A

] 9 E Z Free Text
<110> POSTECH ACADEMY-INDUSTRY FOUNDATION

<120> Composition for controlling flowering time comprising gene

encoding ABI3 protein
<130> PCTO01743

<150> KR 10-2012-0101641
<151>2012-09-13

<160> 3

<170> Kopatentln 2.0

<210>1

<211> 2870

<212> DNA

<213> Artificial Sequence

<220>

<223> ABI3 gDNA

<400> 1

atgaaaagct tgeatgtgge ggeccaacgee ggagatctgg ctgaggattg tggaatactc 60

ggtggagacg ctgatgatac tgttttgatg gatggaattg atgaagttgg tagagagatc 120

tggttagatg accatggagg agataataat catgttcatg gtcatcaaga tgatgatttg 180
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[132]
[133] attgttcatc atgacccttc aatcttctat ggagatctce caacgcettcce tgatttccca 240
[134]
[135] tgcatgtcgt cttcatcatc gtcttcaaca tctecagete ctgtcaacge aatcgtetee 300
[136]
[137] tcagcctctt cttettcgge agcettcttee tecacttect cagetgette ttgggetata 360
[138]
[139] ttgagatcag atggagaaga tccgactcca aaccaaaacc aatacgceatc aggaaactgt 420
[140]
[141] gacgactctt ctggtgeatt gcaatccaca gettccatgg agattccatt agacageagt 480
[142]
[143] caaggttttg gttgcggega aggeggtggt gattgcattg atatgatgga gactttcggg 540
[144]
[145] tacatggatc tacttgatag caacgagttc tttgacacct cagctatatt tagccaagac 600
[146]
[147] gacgacacge aaaaccctaa cttgatggac caaacccttg agagacaaga agaccaggte 660
[148]
[149] gttgttccga tgatggagaa taacagtggt ggagacatge aaatgatgaa ttcttecttg 720
[150]
[151] gaacaggacg atgatctcge tgetgtgttt ttggagtgge taaagaacaa caaggagact 780
[152]
[153] gtgtcggetg aggatttgag gaaagtaaag ataaagaaag ctacgattga atcagcggea 840
[154]
[155] agaagactag gcggtggtaa agaagegatg aageagettt taaagetgat tettgaatgg 900
[156]
[157] giccaaacta atcacttaca aagaagacgc accaccacca ccaccaccaa cctetettat 960
[158]
[159] caacaatcat tccaacaaga tccatttcaa aaccctaacc ctaataacaa caacctaatc 1020
[160]
[161] ccaccgteeg accaaacctg tttetcacct tcaacatggg ttectecace accacaacaa 1080
[162]
[163] caagcttttg tctcggacce gggttttgga tacatgectg ctecaaacta tccgecacag 1140
[164]
[165] ccagagttce ttcctttact tgaatcteca cegtcatgge caccaccace acagtetggt 1200
[166]
[167] cccatgecac atcaacaatt ccecatgecg ccaacctcge agtataatea atttggagat 1260
[168]
[169] ccaacaggtt tcaatggata caacatgaat ccgtaccaat atccttatgt tecctgecagga 1320
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[170]
[171] caaatgagag atcagagatt actccgtttg tgttcctcag caactaaaga ggcaagaaag 1380
[172]
[173] aaacggatgg cgagacagag gaggttcttg tctcatcacce acagacataa caacaacaac 1440
[174]
[175] aacaacaaca acaataatca gcagaaccaa acccaaatcg gagaaacctg tgeegeggtg 1500
[176]
[177] gctecacaac ttaacceegt ggecacaace gecacgggag ggacctggat gtattggeet 1560
[178]
[179] aatgtccegg cagtgecgece tcaattaccg ccagtgatgg agactcagtt acctaccatg 1620
[180]
[181] gaccgagcetg getcagette tgetatgeea cgtcageagg tggtaccaga tegeeggeag 1680
[182]
[183] gtagacatgc acaatcatct ttctcattgt ttattcttta atttagcaat actcgaatag 1740
[184]
[185] tttgtgtaat tgcaccacte gtttggtttg atgaagaage taaagatttt acatgtgttt 1800
[186]
[187] tttttgataa aatgtgaatc ggaagattat acatttgcaa tggaaatgaa atgattttga 1860
[188]
[189] tetttttggt ttgattttag ggatggaaac cagaaaagaa tttgeggttt ctettgecaga 1920
[190]
[191] aagtcttgaa gcaaagegac gtgggtaace tcggaaggat cgttttgeca aaagtaattt 1980
[192]
[193] ttcttctaat ttcttgtage ctttgettte cattttctaa aaaaggttca atgtttgtgt 2040
[194]
[195] aaaaatattg tcaagttttt attttatttt tactcttatt ggttaagtta tattttactg 2100
[196]
[197] aatttttatt ttttttagaa agaagctgag acacacttge cggagetaga ggcaagagac 2160
[198]
[199] ggcatctcte tggecatgga agacatcgga acctetegtg tttggaacat gegetacagg 2220
[200]
[201] taactgatta tgatgctaac atgttaacat tgattctttt tataaaaaca attcgtgtat 2280
[202]
[203] tttgtcaaaa attggaactc gaccaaaatg ttttttcggt tatttaattg tcttcttaaa 2340
[204]
[205] ttggttttge aggttttgge ctaacaacaa aagcaggatg tatctcctcg agaacaccgg 2400
[206]
[207] tacgtttttg aaaatgtacc cgttaataat tttcetttct tttggtttgt tegttctett 2460
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[208
[209
[210
[211
[212
[213
214
[215
[216
[217
[218
[219
[220
[221
[222
[223
[224
[225
[226
[227
[228
[229
[230
[231
[232
[233
[234
[235
[236
[237
[238
[239
[240
[241
[242
[243
[244

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[245]

gtaattattg ttgtggacge atacatatct aattttcctt gaaattacgt ttacaggega 2520

ttttgtgaaa accaatggge tccaagaagg tgatttcata gtcatatact ccgacgtcaa 2580

atgtggcaaa tatgtaagag aagcatcaca atatttttct atacttttca ttagtattta 2640

actctcatca ttacttttgt tggtatttat cttgtcataa ttaattgaga ataatattat 2700

gacagttgat acgaggggtt aaagtaagac aaccgagegg acaaaageeg gaggecccac 2760

cgtcgtcage agetacgaag agacaaaaca agtcgcaaag gaacataaac aataactete 2820

cgtcggegaa tgtggtggtc gettcaccaa cttctcaaac tgttaaatga 2870

<210>2

<211> 2163

<212> DNA

<213> Artificial Sequence

<220>

<223> ABI3 cDNA

<400> 2

atgaaaagct tgeatgtgge ggeccaacgee ggagatctgg ctgaggattg tggaatactc 60

ggtggagacg ctgatgatac tgttttgatg gatggaattg atgaagttgg tagagagatc 120

tggttagatg accatggagg agataataat catgttcatg gtcatcaaga tgatgatttg 180

attgttcatc atgacccttc aatcttctat ggagatctce caacgettee tgatttceca 240

tgcatgtegt cttcatcate gtcttcaaca tetecagete ctgtcaacge aatcgtetee 300

tcagectett cttettcgge agettettee tecacttect cagetgette ttgggctata 360
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[246] ttgagatcag atggagaaga tccgactcca aaccaaaacc aatacgeate aggaaactgt 420
[247]

[248] gacgactctt ctggtgcatt gcaatccaca gettccatgg agattccatt agacageagt 480

[249]

[250] caaggttttg gttgcggega aggeggtggt gattgeattg atatgatgga gactttcggg 540

[251]

[252] tacatggatc tacttgatag caacgagttc tttgacacct cagctatatt tagccaagac 600

[253]

[254] gacgacacgc aaaaccctaa cttgatggac caaacccttg agagacaaga agaccaggtc 660

[255]

[256] gttgttccga tgatggagaa taacagtggt ggagacatge aaatgatgaa ttcttecttg 720

[257]

[258] gaacaggacg atgatctcge tgetgtgttt ttggagtgge taaagaacaa caaggagact 780

[259]

[260] gtgtcggetg aggatttgag gaaagtaaag ataaagaaag ctacgattga atcagcggea 840

[261]

[262] agaagactag gcggtggtaa agaagegatg aageagettt taaagetgat tettgaatgg 900

[263]

[264] giccaaacta atcacttaca aagaagacgc accaccacca ccaccaccaa cctetettat 960

[265]

[266] caacaatcat tccaacaaga tccatttcaa aaccctaacc ctaataacaa caacctaatc 1020

[267]

[268] ccaccgteeg accaaacctg tttetcacct tcaacatggg ttectecace accacaacaa 1080

[269]

[270] caagcttttg tctcggacce gggttttgga tacatgectg ctecaaacta tccgecacag 1140

[271]

[272] ccagagttce ttcetttact tgaatctcca cegtcatgge caccaccacc acagtetggt 1200

[273]

[274] cccatgecac atcaacaatt cecccatgeeg ccaacctege agtataatca atttggagat 1260

[275]

[276] ccaacaggtt tcaatggata caacatgaat ccgtaccaat atccttatgt tecctgecagga 1320

[277]

[278] caaatgagag atcagagatt actccgtttg tgttcctcag caactaaaga ggcaagaaag 1380

[279]

[280] aaacggatgg cgagacagag gaggttcttg tctcatcacce acagacataa caacaacaac 1440

[281]

[282] aacaacaaca acaataatca gcagaaccaa acccaaatcg gagaaacctg tgeegeggtg 1500
|

[283
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[284] gctecacaac ttaacceegt ggecacaace gecacgggag ggacctggat gtattggeet 1560
[285]

[286] aatgtccegg cagtgecgece tcaattaccg ccagtgatgg agactcagtt acctaccatg 1620
[287]
[288] gaccgagcetg getcagette tgetatgeea cgtcageagg tggtaccaga tegeeggeag 1680
[289]
[290] ggatggaaac cagaaaagaa tttgeggttt ctcttgcaga aagtcttgaa gcaaagegac 1740
[291]
[292] gtgggtaace tcggaaggat cgttttgeca aaaaaagaag ctgagacaca cttgecggag 1800
[293]
[294] ctagaggcaa gagacggceat ctetctggee atggaagaca tcggaaccte tegtgtttgg 1860
[295]
[296] aacatgcgct acaggttttg gectaacaac aaaagcagga tgtatctect cgagaacace 1920
[297]
[298] ggegattttg tgaaaaccaa tgggcetccaa gaaggtgatt tcatagtcat atactccgac 1980
[299]
[300] gicaaatgtg gcaaatattt gatacgaggg gttaaagtaa gacaaccgag cggacaaaag 2040
[301]
[302] ccggaggecc caccgtegte ageagetacg aagagacaaa acaagtcgea aaggaacata 2100
[303]
[304] aacaataact ctccgtcgge gaatgtggtg gtegettcac caacttctca aactgttaaa 2160
[305]
[306] tga 2163
[307]
[308]
[309] <210>3
[310] <211>720
[311] <212> PRT
[312] <213> Artificial Sequence
[313]
[314] <220>
[315] <223> ABI3 protein
[316]
[317]
[318] <400> 3
[319] Met Lys Ser Leu His Val Ala Ala Asn Ala Gly Asp Leu Ala Glu Asp
[320] 151015

|

[321
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[322
(323
[324
(325
(326
[327
(328
(329
[330
[331
(332
[333
(334
[335
[336
(337
[338
[339
[340
[341
[342
(343
[344
(345
(346
[347
(348
(349
[350
[351
(352
[353
[354
[355
[356
[357
[358

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[359]

Cys Gly Ile Leu Gly Gly Asp Ala Asp Asp Thr Val Leu Met Asp Gly
2025 30

Ile Asp Glu Val Gly Arg Glu Ile Trp Leu Asp Asp His Gly Gly Asp
3540 45

Asn Asn His Val His Gly His Gln Asp Asp Asp Leu Ile Val His His
505560

Asp Pro Ser Ile Phe Tyr Gly Asp Leu Pro Thr Leu Pro Asp Phe Pro
657075 80

Cys Met Ser Ser Ser Ser Ser Ser Ser Thr Ser Pro Ala Pro Val Asn
859095

Ala Ile Val Ser Ser Ala Ser Ser Ser Ser Ala Ala Ser Ser Ser Thr
100 105 110

Ser Ser Ala Ala Ser Trp Ala Ile Leu Arg Ser Asp Gly Glu Asp Pro
115120 125

Thr Pro Asn GIn Asn GIn Tyr Ala Ser Gly Asn Cys Asp Asp Ser Ser
130 135 140

Gly Ala Leu GlIn Ser Thr Ala Ser Met Glu Ile Pro Leu Asp Ser Ser
145 150 155 160

Gln Gly Phe Gly Cys Gly Glu Gly Gly Gly Asp Cys Ile Asp Met Met
165170 175

Glu Thr Phe Gly Tyr Met Asp Leu Leu Asp Ser Asn Glu Phe Phe Asp
180 185 190

Thr Ser Ala Ile Phe Ser Gln Asp Asp Asp Thr Gln Asn Pro Asn Leu
195 200 205

Met Asp GIn Thr Leu Glu Arg Gln Glu Asp GlIn Val Val Val Pro Met
210215 220
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[360
(361
(362
(363
[364
(365
(366
(367
(368
[369
[370
[371
[372
(373
[374
(375
[376
[377
[378
[379
[380
[381
[382
(383
[384
(385
[386
(387
(388
[389
[390
[391
(392
(393
[394
(395
[396

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[397]

Met Glu Asn Asn Ser Gly Gly Asp Met Gln Met Met Asn Ser Ser Leu
225 230 235 240

Glu GIn Asp Asp Asp Leu Ala Ala Val Phe Leu Glu Trp Leu Lys Asn
245 250 255

Asn Lys Glu Thr Val Ser Ala Glu Asp Leu Arg Lys Val Lys Ile Lys
260 265 270

Lys Ala Thr Ile Glu Ser Ala Ala Arg Arg Leu Gly Gly Gly Lys Glu
275 280 285

Ala Met Lys Gln Leu Leu Lys Leu Ile Leu Glu Trp Val GIn Thr Asn
290 295 300

His Leu GIn Arg Arg Arg Thr Thr Thr Thr Thr Thr Asn Leu Ser Tyr
305310 315 320

Gln GlIn Ser Phe Gln Gln Asp Pro Phe Gln Asn Pro Asn Pro Asn Asn
325330 335

Asn Asn Leu Ile Pro Pro Ser Asp GlIn Thr Cys Phe Ser Pro Ser Thr
340 345 350

Trp Val Pro Pro Pro Pro Gln Gln Gln Ala Phe Val Ser Asp Pro Gly
355360 365

Phe Gly Tyr Met Pro Ala Pro Asn Tyr Pro Pro Gln Pro Glu Phe Leu
370 375 380

Pro Leu Leu Glu Ser Pro Pro Ser Trp Pro Pro Pro Pro Gln Ser Gly
385390 395 400

Pro Met Pro His Gln Gln Phe Pro Met Pro Pro Thr Ser Gln Tyr Asn
405 410415

Gln Phe Gly Asp Pro Thr Gly Phe Asn Gly Tyr Asn Met Asn Pro Tyr
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[398
[399
[400
[401
[402
[403
[404
[405
[406
[407
[408
[409
[410
[411
[412
[413
[414
[415
[416
[417
[418
[419
[420
[421
[422
[423
[424
[425
[426
[427
[428
[429
[430
[431
[432
[433
[434

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[435]

420 425 430

Gln Tyr Pro Tyr Val Pro Ala Gly Gln Met Arg Asp Gln Arg Leu Leu
435 440 445

Arg Leu Cys Ser Ser Ala Thr Lys Glu Ala Arg Lys Lys Arg Met Ala
450 455 460

Arg Gln Arg Arg Phe Leu Ser His His His Arg His Asn Asn Asn Asn
465 470 475 480

Asn Asn Asn Asn Asn Asn Gln Gln Asn Gln Thr Gln Ile Gly Glu Thr
485 490 495

Cys Ala Ala Val Ala Pro GIn Leu Asn Pro Val Ala Thr Thr Ala Thr
500 505 510

Gly Gly Thr Trp Met Tyr Trp Pro Asn Val Pro Ala Val Pro Pro Gln
515520 525

Leu Pro Pro Val Met Glu Thr Gln Leu Pro Thr Met Asp Arg Ala Gly
530 535 540

Ser Ala Ser Ala Met Pro Arg Gln Gln Val Val Pro Asp Arg Arg Gln
545 550 555 560

Gly Trp Lys Pro Glu Lys Asn Leu Arg Phe Leu Leu Gln Lys Val Leu
565570 575

Lys GIn Ser Asp Val Gly Asn Leu Gly Arg Ile Val Leu Pro Lys Lys
580 585 590

Glu Ala Glu Thr His Leu Pro Glu Leu Glu Ala Arg Asp Gly Ile Ser
595 600 605

Leu Ala Met Glu Asp Ile Gly Thr Ser Arg Val Trp Asn Met Arg Tyr
610 615 620
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[436
[437
[438
[439
[440
[441
[442
[443
[444
[445
[446
[447
[448
[449
[450
[451
[452

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[453]

Arg Phe Trp Pro Asn Asn Lys Ser Arg Met Tyr Leu Leu Glu Asn Thr
625 630 635 640

Gly Asp Phe Val Lys Thr Asn Gly Leu Gln Glu Gly Asp Phe Ile Val
645 650 655

Ile Tyr Ser Asp Val Lys Cys Gly Lys Tyr Leu Ile Arg Gly Val Lys
660 665 670

Val Arg GIn Pro Ser Gly GIn Lys Pro Glu Ala Pro Pro Ser Ser Ala
675 680 685

Ala Thr Lys Arg Gln Asn Lys Ser Gln Arg Asn Ile Asn Asn Asn Ser
690 695 700

Pro Ser Ala Asn Val Val Val Ala Ser Pro Thr Ser GIn Thr Val Lys
705 710715 720
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[Fig. 6]
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