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Abstract: [Objective] Cadmium (Cd) is one of the most toxic heavy metal elements to growth and development of
plants and human health. WRKY transcription factors play important regulatory roles in the resistance against stresses. But
so far, the regulatory functions of WRKY proteins (WRKYSs) in the resistant responses to Cd stress in plants remain unclear
so far. [Methods] Full-length coding sequence of OsWRKY15 was amplified by RT-PCR with gene-specific primers
designed according to gene prediction. Structural characteristics of OSWRKY 15 were analyzed by bioinformatics software;
Organ-specific and induced expression patterns of OsWRKY15 were analyzed by gRT-PCR. Transcriptional activation
activity of OSWRKY15 was tested by yeast one-hybrid assay. [Results] OsWRKY15, 988 bp in length, contained an
entire ORF in length of 825 bp, encoding a protein of 274 amino acid residues consisting of one WRKY domain with a zinc
finger motif of C,HC, belonging to the WRKY subgroup Ill. OsWRKY15 had a nuclear localization signal and was
predicted to be localized in nucleus. Yeast one-hybrid assay revealed that OsSWRKY15 had transcriptional activation
activity. The transcript levels of OsWRKY15 were higher in roots than those in stems and leaves, and the least was in
panicles, flowers and dry seeds. Its expression was rapidly and significantly induced in response to Cd exposure, nitric
oxide (NO) and abscisic acid (ABA) application with more increase folds in roots than in leaves. However, salicylic acid,
jasmonic acid and ethylene exerted no obvious effects on the expression of OsWRKY15. [ Conclusion] OsWRKY15 may
be involved in the regulation of rice resistance response to Cd stress through NO- and ABA-dependent signal pathways.
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TCGTCTCCC-3' . OsActinl 5#: 5 -ATCGCCC
TGGACTATGAC-3' , 5' -GAAACGCTCAGCAC

1 77-80 101-106
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105

CAAT-3' .
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-3 (NRIZH 534 Sal T BEYIAL ) ¥ 4% OsWRKY15
J5EEEGRAD X (AN &1 %00 F), F EcoR 1/Sal | i
P, ## A\ 3| PGBKT7(pBD), #4J## pBD-OsSWRKY15.
AR PR AHL109, 7E SD-Trp. SD-Trp-Ade-His
R IR | 30°CHE IR 3 do B FLBEE B PRI
SEFZHE R A AT . Bl pBD AR
pBD-OsWRKY 3020V {7y [ 11 1 B 41 36F L

2 SR 50

2.1 OsWRKY15cDNA B 5 E55 1R

M NO AbFEFIKFES T Fr RNA Hdid 1805
Sk PCR Y1, 3543 5 T K £ (988 bp)— 21 cDNA
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FRALA. 2> 7N 29.1 kD, ZEHL S (pl)A 7.3 A&
F 5
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R R RR AL AT 5L 3 AN I C RERR AL AT
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NAENAE S KKRK, $#sH M T4tz
AlREMER K. 189~266 LfEEE pl A 3.4, HHPR
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KKRK ~ WRKYGQK ~ CX,C,HXC

WRKY £ Fy 5
WRKY domain

WAL B REHEMIAE D AR EN ST WRKYGQK Ik, BEREFIRIEX . BIH IR T R~ (K WRKY S5 AIEER KA. #

F27m OSWRKY15 i s FE B B .

Dotted, vertically lined, diagonally lined and filled bars represent nuclear localization signal, WRKYGQK peptide, zinc-finger motif and acidic

region, respectively. Conserved WRKY domain and zinc-finger pattern are presented, and numbers indicate the amino acid position of each structure

in OsSWRKY15.
1 OsWRKY15 EEHHESEQRLEMIIER

Fig. 1. Schematic diagram of the deduced protein of the OSWRKY15 gene.



106

Fh [ K A5 R (Chin J Rice Sci) %5 32 %45 2 11(2018 42 3 H)

ﬁr EK Zea mays WRKY54(XP_008656713)
100 i 5 Sorehum bicolor WRKY (XP_002458250)

3R Setariaitalica WRKYS3(XP 004969356)

i:zk 18 Oryza sativa WRKY15(DAA05080)

100

99

SILE TS Oryzabrachyantha WRKY41(XP_006664979)
= M E Braclypodium distachyon WRKY53(XP_003566949)
100 KZF Hordeumvulgare WRKY (BAJS7557)
4& /N Triticum aestivium WRKYS0(ALC04267)
L5453 Aegilopstauschii WRKY41(EMT08686)
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Bootstrap values from 1000 replicates are shown.

BT Arabidopsis thaliana WRKY 41 (NP_192845)

Bk A Jatrophacurcas WRKYS3(XP_012086748)

2 OsWRKY15 5E 4% WRKY & BRI ARG 47
Fig. 2. Phylogenetic tree of OsSWRKY15 and WRKY proteins from other species.
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AEFEFRRTE 0.01 K PFZEREE (n=6; X152 EiGHKL).

Different uppercase letters indicate significant difference at 0.01 level

(n=6) according to Duncan’s multiple range test.

3 OsWRKY15 7E/K AN [E] 28 B H R RIAER

Fig. 3. Expression patterns of OSWRKY15 in different rice
organs.
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pBD-OsWRKY 15 FlIEX} FE e A4 K (K] 5-A), 1t
OsSWRKY 15 [ B A S BOE I BE 77 - B~ FLBE R
TP 5 1 2 SR AR T IX — £ (&1 5-B).
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A, Cadmium; B, Nitric oxide; C, Salicylic acid; D, Methyl jasmonate; E, Abscisic acid; F, Ethephon; *, ** indicate significant difference at 0.05, 0.01

level(n=6), respectively, in relative to that of the control at 0 h according to Duncan’s multiple range test.

Bl 4 OsWRKY15 7fE#ZEF Cd B THIF SR

Fig. 4. OSWRKY15 expression in response to different treatments with hormones and Cd exposure.
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c
|
pBD

pBD-OsWRKY15 pBD-OsWRKY30

A—4KAE SD-Trp B SD-Trp-Ade-His $5 773k ERBEE AL T 1— 244k pGBKT7(fi % f): 2—pGBKT7-OsWRKY15; 3—pGBKT7-30(ik
XFHE). B—RERHEAL T B- - FLNEE B AH S PRI ANF/NE S RERIRAE P<0.05 K-F B B3 72 57 (N E 2 B E).
A, Yeast transformants grew in SD-Trp or SD-Trp-Ade-His media. 1, Empty vector pGBKT7 (negative control); 2, pGBKT7-OsWRKY15; 3,

pGBKT7-30 (positive control); B, Assay for relative B-galactosidase activity of yeast transformants. Different lowercase letters indicate significant

difference at P<0.05 according to Duncan’s multiple range test.

5 OsSWRKY15 B pY4E RBUEE M S

Fig. 5. Assay of transcriptional activation activity of OSWRKY15 in yeast cells.
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NS Cd i R BT, WA RHERRE S
KX HA AR A BT v fmT gevE, X
Tt —PAEs. SA. JA Fl ET 52N OsSWRKY15
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