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Abstract: The GT family is an important class of
W5 HHA - 2024-07-25 transcription factors in plants, playing a crucial role in
EEWE . WMEAHF TR I H (22C0548 ) ; HBHM E R AT H54k plant growth, development, and stress responses. In this
I FEURE BHT 7 v X A4 L T (2022506 ) 5 IR & study, bioinformatics and transcriptomics were combined
FHEBEHRISE BT H (2023RC3190) ; 1 R 2% B AL 2R to analyze the protein physicochemical properties, evolu-
WRIUH F 4R H (2023X]33) tionary relationships, and abiotic stress response patterns
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of the family members. The results showed that there were
52 GT genes in the rice genome, which were distributed on

12 chromosomes. Based on phylogenetic analysis, the GT
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protein family could be divided into three subfamilies. The relative expression levels of most GT' genes were low in vegetative
organs such as rice leaves, leaf sheaths, roots, and stems. In contrast, relatively high expression levels were observed in
reproductive organs such as inflorescences, embryos, and endosperms. Compared with brassinosteroid ( BR), cytokinin
(CTK) , and gibberellin (GA) , GT genes responded more significantly to abscisic acid (ABA) , jasmonic acid (JA), and
auxin (TAA) , indicating that GT family members may be involved in the plant stress response processes mediated by ABA,
JA, and TAA. Under photoperiod conditions, the relative expression levels of OsGT2, OsGT18, OsGT17, OsGT25, and Os-
GT10 decreased during the day and increased at night, while those of OsGT15, OsGT34, and OsGT16 increased during the
day and decreased at night. The expression of these genes may be regulated by light signals. Under salt stress, the relative
expression level of OsGT2 increased in the salt-tolerant varieties Yandao 3931 and Guangxiang 24S, but decreased in the
salt-sensitive varieties 19H216 and Jing 4155S. Under waterlogging stress, the relative expression levels of OsGT51 and Os-
GT48 decreased in the roots of the waterlogging-tolerant variety LS273, while the relative expression levels in the roots of
the waterlogging-sensitive variety ZZ39 were not significantly different from the control. This indicated that OsGT51 and Os-
GT48 may be involved in the response of rice to waterlogging stress. With the prolongation of high-temperature stress,
drought stress, and heavy metal cadmium stress, the relative expression levels of most GT genes in Zhonghua 11 decreased,

while only a few GT genes showed an increase. The results of this study provide an important basis for in-depth analysis of

the molecular mechanisms of the GT transcription factor family in rice growth, development, and stress responses.
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Table 1 Information on members of the GT family in rice

— : ,
S 4 e el e o e fifo R
0sGT1 LOC_0s01g11200 1 6 002 858~6 000 333 276 31 795.51 8.33
0sGT2 LOC_0s01g21590 1 12 091 633~12 093 276 548 57 857.60 6.82
0sGT3 LOC_0s01g27590 1 15 392 073~15 389 732 377 41 080.72 8.56
0sGT4 LOC_0s01g34400 1 18 974 408~ 18 972 693 409 46 064.01 9.38
0sGTS LOC_0s01g36850 1 20 521 541~20 518 681 390 44 284.50 6.44
0sGT6 LOC_0s01g48320 1 27 692 209~27 690 411 333 35919.30 10.10
0sGT7 LOC_0s01g52090 1 29 952 644 ~29 951 353 323 35 763.60 5.28
0sGT8 LOC_0s01g62410 1 36 122 778 ~36 128 487 588 64 100.12 8.40
0sGT9 LOC_0s01g70230 1 40 665 090 ~40 666 542 299 31 551.30 8.09
0sGT10 LOC_0s02g01380 2 219 151~222 133 371 40 503.20 5.18
0sGT11 LOC_0s02g07800 2 4 083 023~4 086 047 436 46 239.94 4.18
0sGT12 LOC_0s02g08450 2 4 552 377~4 549 907 656 74 349.60 7.46
0sGT13 LOC_0s02g31160 2 18 661 837~18 658 028 375 39 550.58 4.88
0sGT14 LOC_0s02¢33610 2 20 005 963 ~20 013 852 883 97 367.70 9.14
0sGT15 LOC_0s02¢33770 2 20 147 866~20 150 010 411 46 666.80 6.75
0sGT16 LOC_0s02g35690 2 21 451 348 ~21 449 599 420 44 438.70 6.53
0sGT17 LOC_0s02g43300 2 26 103 142~26 099 235 629 67 740.10 4.60
0sGT18 LOC_0s03g02240 3 756 170~752 024 726 76 494.90 7.11
0sGT19 LOC_0s03g18330 3 10 274 876~10 275 520 215 23 714.00 10.31
0sGT20 LOC_0s03g18340 3 10 277 042~10 277 809 256 27 438.10 10.34
0sGT21 LOC_0s03g44130 3 24 794 517 ~24 792 645 368 41 741.66 7.13
0sGT22 LOC_0s03g46350 3 26 216 708 ~26 218 289 346 36 835.90 6.53
0sGT23 LOC_0s04g21860 4 12 385 421~12 387 325 418 47 145.14 9.56
0sGT24 LOC_0s04g30890 4 18 459 056~ 18 457 553 267 28 619.42 10.38
0sGT25 LOC_0s04g32590 4 19 615 783~19 613 118 330 34 882.57 5.63
0sGT26 LOC_0s04¢33300 4 20 138 880~20 141 866 302 31 995.50 8.61
0sGT27 LOC_0s04g36790 4 22 212 579~22 214 515 418 43 926.20 7.04
0sGT28 LOC_0s04g40930 4 24 296 450~24 301 211 386 41 926.80 6.03
0sGT29 LOC_0s04g45750 4 27 080 595~27 077 367 529 57 456.90 5.89
0sGT30 LOC_0s04g45940 4 27 210 157~27 211 268 206 22 366.52 10.74
0sGT31 LOC_0s04g51320 4 30 395 776~30 393 182 278 32 270.10 7.46
0sGT32 LOC_0s04g57530 4 34 233 373~34 231 186 391 41 437.16 8.98
0sGT33 LOC_0s05g03740 5 1 643 448 ~1 644 746 334 36 946.90 6.16
0sGT34 LOC_0s05g48690 5 27 899 055~27 902 500 347 37 444.30 10.50
0sGT35 LOC_0s06g32944 6 19 192 398 ~19 186 997 292 32 816.84 8.29
0sGT36 LOC_0s07g02500 7 873 000~874 297 368 41 741.66 7.13
0sGT37 LOC_0s07g10950 7 6 004 536~6 000 624 479 54 227.67 9.43
0sGT38 LOC_0s08g08130 8 4 620 410~4 617 994 390 44 276.51 6.61
0sGT39 LOC_0s08g12950 8 7 693 297~7 692 044 418 47 152.04 9.31
0sGT40 LOC_0s08g17100 8 10 464 738 ~10 466 281 90 9 830.45 4.13
0sGT41 LOC_0s08g37810 8 23 951 363~23 953 011 316 35 062.40 7.71
0sGT42 LOC_0s08g44690 8 28 085 297 ~28 086 208 304 34 829.08 9.87
0sGT43 LOC_0s09g03570 9 1759 371~1 752 491 644 73 568.81 9.38
0sGT44 LOC_0s09g38570 9 22 188 092~22 191 842 337 36 335.90 7.05
0sGT45 LOC_0s10g33030 10 17 299 658 ~17 298 361 368 41 697.60 7.13
0sGT46 LOC_0s10g37240 10 19 934 782~19 928 995 861 88 757.00 5.71
0sGT47 LOC_0s10g41460 10 22 284 367 ~22 285 920 337 35 636.00 9.19
0sGT48 LOC_Os11g06410 11 3091 535~3 096 323 484 55 062.90 6.71
0sGT49 LOC_Os11gl17954 11 10 086 180~ 10 081 786 515 58 100.80 8.32
0sGT50 LOC_Os11g38660 11 22 944 104 ~22 941 580 646 72 971.09 7.63
0sGT51 LOC_0s12g06640 12 3222 907~3 218 983 433 48 773.10 6.59
0sGT52 LOC_0s12g10550 12 5 596 782~5 598 905 296 33 502.66 8.21
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Fig.1 Cluster analysis of GT family members in rice
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Fig.2 The results of tissue-specific expression analysis of GT genes in rice
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Fig.3 Expression of GT genes in rice under hormone treatment
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Fig.7 Expression of GT genes in rice under waterlogging stress
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Fig.8 Expression patterns of GT genes in rice under high-temperature stress, drought stress and cadmium stress
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