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Abstract: WRKY DN A binding transcription factors play pivotal roles in the regulation of plant development, substance
metabolism, resistance, and senescence. Based on the clear genome of rice, studies on WRKY gene function are dramatically
enhanced nowadays. And several evidences implicate WRKY factors in transcriptional reprogramming during rice resistance
response, senescence process, sugar metabolism, and plant architecture. In addition, previous nomenclature of rice WRKY
proteins w as confusing. Therefore it is necessary to collate the corresponding WRK'Y proteins and review the recent progress

of WRKY protein research.
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Table 1. The proof list of corresponding WRKY family members in rice.
Xie et al Wuetal Zhang et al Xie et al Wu et al ~ Zhang et al
L ocus number Locus number

LOC_0s01g08710 79 1 90 LOG-0s05g49620 19 60 *
LOC_0s01g09080 97 2 26 LOC_0s05g50610 8 61 44
LOC_0s01g09100 10 3 27 LOC_0s05g50700 92 62 52
LOC_0s01g14440 1 4 29/96 LOC_0s06g05380 73 63 5
LOC_0s01g18584 9 6 88 LOC_0s06g06360 93 64 64
LOC_0s01g40260 77 7 20 LOC_0s06g30860 55 65 6
LOC_0s01g40430 27 8 32 LOC_0s06g44010 28 66 4
LOC_0s01g43550 12 9 23 LOC_0s07g02060 29 67 49
LOC_0s01g43650 11 10 24 LOC_0s07g27670 95 69 87
LOC_0s01g46800 15 11 21/97 LOC_0s07g39480 78 70 59
LOC_0s01g47560 16 12 35 LOC_0s07g40570 96 68 55
LOC_0s01g51690 26 13 36 LOC_0s07g48260 47 72 79
LOC_0s01g53040 14 14 33 LOC_0s08g09800 * * *
LOC_0s01g53260 23 15 31 LOC_0Os08g09810 * * *
LOC_0s01g54600 13 16 84 LOC_0s08g09900 * * *
LOC_0s01g60490 22 17 38 LOC_0s08g13840 25 73 56
LOC_0s01g60520 18 18 * LOC_0Os08g17400 82 74 48
LOC_0s01g60540 20 19 40 LOC_0s08g29660 69 75 53
LOC_0s01g60600 86 20 * LOC_0Os08g38990 30 76 47
LOC_0s01g60640 21 21 68 LOC_0s09g09630 98 77 62
LOC_0s01g61080 24 22 22 LOC_0s09g16510 74 80 82/ 100
LOC_0s01g62510 103 23 * LOC_0s09g25060 76 81 58
LOC_0s01g74140 17 24 28 LOC_0s09g25070 62 82 14
LOC_0s02g08440 71 25 18 LOC_0s09g30400 80 83 13
LOC_0s02g16540 39 26 54 LOC_Os10g18110 99 85 1
LOC_0s02g26430 42 27 50 LOC_0Os10g42850 2 86 65
LOC_0s02g47060 66 29 57 LOC_Os11g02470 52 87 7/ 104
LOC_0s02g53100 32 30 17 LOC_Os11g02480 46a 88 8
LOC_0s03g20550 31 31 72 LOC_0Os11g02520 89 89 *
LOC_0s03921710 * 32 19 LOC_Os11g02530 40 90 10
LOC_0s03g33020 84 33 * LOC_Os11g02540 50 91 11
LOC_0s03g45450 60 34 25 LOC_Os11g29870 72 92 78
LOC_0s03g53050 87 35 #* LOC_Os11g45850 61 94 66
LOC_0s03g55080 3 37 3 LOC_0Os12g01180 57 95 73
LOC_0s03g55164 4 36 2 LOC_0s12g02400 * 100 *
LOC_0s03g58420 6 38 80/ 102 LOC_0s12g02420 46 99 76
LOC_0s03g63810 88 39 81 LOC_0s12g02440 * 98 101
LOC_0s04g21950 51 40 42 LOC_0s12g02450 64 97 75
LOC_0s04g39570 35 41 37 LOC_0s12g02470 65 96 74
LOC_0s04g46060 36 42 * LOC_0s12g32250 85 101 *
LOC_0s04g50920 37 43 34 LOC_0Os12g40570 83 102 *
LOC_0s04g51560 68 44 30 #* 5 *
LOC_0s05g03900 100 45 60 * 55 *
LOC_0s05g04640 5 46 43 * 77 *
LOC_0s05g09020 67 47 63 * 78 *
LOC_0s05g14370 90 48 45 #* 84 *
LOC_0s05g25700 75 49 70 LOC_0s03221710 44 * *
LOC_0s05g25770 45 50 71 LOC_0s12g02440 56 * *
LOC_0s05g27730 53 51 61 LOC_0s12202400 81 * *
LOC_0s05g39720 70 52 69 LOC_0s02g43560 34 28 12/98/99
LOC_0s05g40060 48 53 62 LOC_0s07g17230 94 71 51/103
LOC_0s05g40070 91 54 * LOC_Os11g45920 41 93 67
LOC_0s05g40080 54 56 93 LOC_0s04g04300 101 * *
LOC_0s05g46020 7 57 46 LOC_0s05g45230 58 * *
LOC_0s05g49100 49 58 85 LOC_0s08g09840 102 * *
LOC_0s05g49210 43 59 86

*

; WRKY Locus number http: // plantfdb. bio. un+potsdam. de/ v3. 0
* , Not found Underline indicates that it may have mistake. The rice WRKY Locus numbers come from http://plantfdb. bio. un

potsdam. de/ v3. 0.
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Fig. 1. Reduced lateral root number in both Os WRK Y31- overexpressing rice and Os WRK Y/ 2- overexpressing Arabidop sis.
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A, Lateral root in OsW RK Y3I- overexpressing rice (OsWRK ¥31-OE); B, Lateral root in Os WRK Y72- overexpressing Arabidopsis
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Table 2. The reported orthologs of rice WRKY proteins in another species.
WRKY
WRKY protein Sequence homology Orthology in Arabidop sis Orthology in other species Reference
OsWRKY8 AtWRKY71/28 AtWRKY 28 Our laboratory
OsWRKY12 AtWRKYS57/29 AtWRKY29 Liu ™
OsWRKY13 AtWRKY65/70 AtWRKY70 Qiu
OsWRKY23 AtWRKY24/56 AtWRKYS56 Our laboratory
OsWRKY28 AtWRKY 18/ 40 AtWRKY40 HvWRKY1 Eulgem #
OsWRKY33 AtWRKY3/4 AtWRKY3 PcWRKY 1 Eulgem #
OsWRKY45 AtWRKY70/ 46 AtWRKY46/ 41 Shimono '3
OsWRKYS53 AtWRKY33/26 AtWRKY33 PcWRKY 1 Chujo 1™
OsWRKY71 AtWRKY 18/ 40 AtWRKY 18 HvWRKY38 Mare !
OsWRKY72 AtWRKY45/75 AtWRKY75 Our laboratory
, [7] Ramamoorthy R, Jiang S'Y, Kumar N, et al. A comprehen-
[50, 60, 62 64] sive transcriptional profiling of the WRK'Y gene family in rice
’ under various abiotic and phytohormone treatments. Plant
Cell Physiol, 2008, 49(6): 865-879.
[11, 2, 64] [8] WuKL, GuoZ J, Wang H H, et al. The WRKY family of

transcription factors in rice and A rabidop sis and their origins.
’ DNA Res, 2005, 12(1): 926.
[9] Kim CY, LeeS H, Park H C, et al
) ( ) blast fungal elicitorresponsive genes by differential display
analysis. Mol Plant Microbe Interact, 2000, 13(4): 476 474.

Identification of rice

WRK'Y OsWRK Y45 Os- . . o )
[10] Shimizu T, Satoh K, Kikuchi S, et al. The repression of cell

WRK Y72!'* ™ Os WRK Y71 0Os- wall and plastid-related genes and the induction of defense

WRK Y31™ Os WRK Y89 s related genes in rice plants infected with rice dwarf virus. Mol

Plant Microbe Interact, 2007, 20(3): 247-254.
’ [11] RyuH S, Han M, Lee S K, et al. A comprehensive ex pres-
s sion analysis of the WRK'Y gene superfamily in rice plants dus
WRKY ing defense response. Plant Cell Rep, 2006, 25(8): 836 847.
[12] Chujo T, TakaiR, Akimote- Tomiyama C, et al. Involvement
of the elicitorinduced gene Os WRK Y53 in the expression of
P defense related genes in rice. Biochim Biop hys Acta, 2007,
1769(7/8): 497505.
[ 13] Shimono M, Sugano S, Nakayama A, et al. Rice WRKY45
plays a crucial role in benzothiadiazole-inducible blast resist
ance. Plant Cell, 2007, 19(6): 2064 2076.

[11 Yul, Wang], Lin W, et al. The genomes of Oryzasativa: A [14] Qiu Y P, Yu D Q. Overexpression of the stress-induced Os-
history of duplications. PLoS Biol, 2005, 3(2): 266281. WRKY45 enhances disease resistance and drought tolerance in

[2] Xiong Y Q, LiuT Y, Tian C G, et al. Transcription factors in Ardbidopsis. Environ& Exp Bot, 2009, 65(1): 25 47.
rice: A genomewide comparative analysis between monocots [15] Wu X L, Shiroto Y, Kishitani S, et al. Enhanced heat and
and eudicots. Plant Mol Biol, 2005, 59: 191-203. drought tolerance in transgenic rice seedlings overexpressing

[3] QuLlJ, Zhu Y X. Transcription factor families in A rabidop~ OsWRKY 11 under the control of HSPIO! promoter. Plant
sis: M ajor progress and outstanding issues for future research. Cell Rep, 2009, 28(1): 2+30.

Curr Opin Plant Biol, 2006, 9(5): 544-549. [16] JingSJ, ZhouX, Song Y, et al. Heterologous expression of

[4] Eulgem T, RushtonP J, Robatzek S, et al. The WRKY su- OsWRK Y23 gene enhances pathogen defense and cell senes-
perfamily of plant transcription factors. Trends Plant Sci, cence in Arabidopsis. Plant Growth Regul, 2009, 58(2):
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[5] QiuY P, JingSJ, Ful, et al. Cloning and analysis of expres- [17] Sperotto R A, Boff T, Duarte G L, et al. Increased
sion profile of 13 WRK Y genes in rice. Chin Sci Bull, 2004, senescence associated gene expression and lipid peroxidation
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