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Abstract

This article uses wild-type rice variety SSBM and OsWRKY45 over expression (35S-WRKY45-Flag)
as experimental materials, and uses PEG6000 to simulate drought treatment to study their ex-
pression patterns and physiological indicators under drought conditions. The results showed that
PEG treatment induced the expression of WRKY45, and the photosynthetic rate, stomatal conduc-
tance, and transpiration rate of 35S-WRKY45-Flag were significantly reduced compared to the wild
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type. Moreover, 35S-WRKY45-Flag increased the drought resistance of rice; after two days of PEG
treatment, the SPAD value, fresh aboveground weight, and fresh root weight of SSBM significantly
decreased, while there was no significant change in SPAD value and fresh root weight after treat-
ment with 35S-WRKY45-Flags. The fresh aboveground weight significantly decreased, and the SPAD
value, fresh aboveground weight, and fresh root weight of 35S-WRKY45-Flags were significantly
higher than those of SSBM after treatment. In summary, 35S-WRKY45-Flag has to some extent in-
creased the drought tolerance of rice.
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1. 51§

JKFE(Oryza sativa L.)J&—FE B RMEY), A BT LA EEEN TS, HhTHER
DUER T RIS 50% (1 KRG 1] [2], MK RAK R B iR 22 38— R AR INE, i T5
T, A ERLUCE FRCR MRS . XY E X TEIIN A KR B UL AR R
JE B WK ST 5o . B AR AR A IR AT D AN W8, ol 7K 75 SR R 88 im LA B ] ) FH %
KERIK, TR0 CEsCemEy =gl — N EEZR R, B, R A= 02 —kHEZ
T i B S A AR BRI, OAEEOR T 2R R, WP, 2R I
IKAY[3] [4] [5]e KA FWiE S0 KRG IR R A K AN IR R, AT SEma KRG A 4 DL =R [6] [7], 1
FrEAEER RS, TR ERE SR 50%1 /K &88], Fitk, FFMhia oyl =k —
ANE Y, WHE 2050 e ERAME R KBRS N — %, SRR KA S & AT RE kD> 40~60% [9] [10].
e, FREEYIPUR A S T AO AT RESR R SR ICON BB, IX B BESRIRAIAE T AR A A T 5 e i 52 AL ) 2
fili b, PR, KRR AT .

WRKY 2[RI 52 i SR K G sk R T 2 —, BTN R f KDL, (EREEY)
Y2 AV RS S MK FE R 15 EEAE ] . WKRY B3t T BB A2 T6s, ERDINEKR
B FIIEE AR A PR A Al 1 S 3o R v 4 B A FH o WRKY 7 53 [R] -7 ] 5 8B BR [R] )5 311 H 1) W-box
TTGAC (CIM)4s&r, I8 ™7 e SO B sl T it 25 D8] 00 3R 0 SR YR 42 R 4 %o 45 o 30 P SR
EEAKT E, WRKY ¥ZH U5 ZMEAMEER, A5 MAP . 450 L OBLEE. fitt
REM. ZMERETFE, WA AK K GBS FIHRBY .

OsWRKY45, )& T WRKY ZKIERIE I 4H, A& —MRSFH WRKY 253k, HAEEYIRIN A Y)Ha
FHEAEYIIE &A% 35 R - fE/KFE(Oryza sativa) #, OSWRKY13. OsWRKY45., OsWRKY53 £l OsWRKY89
AR JEE , HUBARAS « SEFTZ (jasmonic acid, JA). /K2 (salicylic acid, SA)ALFEIYBETE S OsWRKY45
Fik. OSWRKY45 ERL T4fEtZ, H{rE Ca(Nilaparvata lugens (Stal), BPH) % S P oh & 35 < s
[11] [12]. AFAEHT OSWRKYA5-1 F13K [ HIFE ) OSWRKYA5-2 207 T7k A8 5 5 Yetofk LS Ar FE K [13]. —F
S5 T KR HEAE Y a R RGN, TE A B U KR B RS S AR Y S, (H R i
KRBT FEA T R Ha i v, S RFRED, OsWRKY45 ZRARAXT Eh Al PEG UM 32 MER %, FEThA
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PEG 4b# 5, OsSWRKY45 RAFAN] HyOp KA THF AR, SFLFE T H AR [14].

ASCIEFE T KGR A2 AR 6 LA L AR S OSWRKYA5 B LR A4 KL, #R 1T HAE T R A0 R 3t R %
IR N & A B bR, NiE— 7 OSWRKY45 76 /K R S LI 7R FHFT R 7 8ml, X THF R /KRG
NG, AR EE R o
2. LB 5H*

2.1, SCIGH#H}

ASCAT MRS KRG A A BB AT DL R AH B 1) OSWRKY45 (LOC_Os05g25770) %% 5 K #4 %k o
2.2. BRIABFWEEUREEFRBERREIES T

ASLIGHIEE T —A> 35S-OsWRKY45-Flag Kk ARIAT JG 825256, AL HE AR KEE SSBM 1

cDNA 18 i} OsWRKY45 FE R 4mis X (3% 1), H)FH PRI HEZER A P8 Kpnl. Sall % 347 XEET,
SR 5 N F AR R BV 5 ) 35S-1300-Flag # 4k, il #4E RIRSMRHE R, TR N R 4.

%% 1. cDNA sequence primers
Table 1. cDNA F515|4)

35S-OsWRKY45-Flag-F GGGGTACCATGACGTCATCGATGTCGCC

35S-0OsWRKY45-Flag-R ACGCGTCGACAGTTTTCGAGTTTGGGTATT

23 EEFHEERME

IRIFHEREN T S, $RBUHKFEEE K20 DNA, F OsWRKY45 %5 5| #3347 PCR 4718, HF4: A SSBM
YENBATEXT IR, B4 BRI/ E A B X I . %55 B IO AL B DA SR B, RNA, BEAT 1 458 K %€ & PT-PCR,
W5 L4585 155

2.4. SEROMRIENIEST

JEHUE BN FPT, RON 37 CHEAE BT, — i e BhiE MR . /MO RER T, R0
7o, WHIBAEK PR SIR, STCHZE, & 12 /M AJEEHE KRR, KFF2~3 K, BEEMTEA.

7 10 L B FR MR I K R A8 F20, MR BON B PN, ¥ 5 B IR 3 SRR PE 2D I, Tl
NBEEFEFR 7T REA, FIRMAIMERE NE 22°C, AKX 30°C, JelEIE 12 /M. 7 KR KRELh
W BB BRI b, fEAE R4 T K,

22.5% PEG-6000 Ab3: 7 K J5 1L HL 8~10 FiA= KARBUAFBLRI KA, Horfr 4~5 BUBN A8 TRl 4k 85577,
TERXT A 541 4~5 BN & 22.5% PEG-6000 (1428 =il H 5577 48 h, 14 N0i0 e, WA s%&
PERFEAAE .

2.5. SPAD {HME %

PR EE R R S, fHF SPAD M-SR 3AL, EHZE 7 W38 M g AT &, AR S0 8 HUET A B RN
TR 926 F R (L5) .

2.6. HUEAE
K H Excel BAE#E4T $3E 40, FH Graphpad primer9 #HT4ciH 0 FFE K, EEMEKFE A P <0.05.

DOI: 10.12677/hjas.2024.144060 474 Al L2


https://doi.org/10.12677/hjas.2024.144060

FLAN

3. BERE S
3.1. PEG &HEiES OsWRKY45 HIFRIE

T Witk PEG ALBEXT WRKYA5 KIA MM, AT | OSWRKY45-GUS #ifk, FF45E | A
PR, 345 GUS BHPER .« K5 1E 5 A K A 11 GUS PHA%E TS — 843 Fl 22.5%1%) PEG-6000 AbF, — 43 137F 4=
BRI AR, EHRIE, 5B T RERIAN L) GUS B AR SRR i (1 S o CRE AR S e 14 IR
TRy, HAPIK 2~3 mm FEHINEY), SEAIRAN GUS Yeitih, B G EBRYLL KGR 70%
OB Ib g tt, IE0E 24 DN E—IRAEE, BEEN A RTBIEE S, BRIEATA, A EH
Lecia W Be AT W B0 3%

MERLER IR, PEG-6000 ffbl T AL %S 7 OsWRKYA45 7EMRH (RIEKT, fEHh 138, %L
TESEE R RIBET R 2 5 EsaZI(E 1).

VE: B a: AMDNKREIES B RIS, A0~ 22.5% PEG 4bFE 48 h;
b: KFEIEHEFRWIETRM s Bl c: 22.5% PEG Ab#E 48 h I A

Figure 1. Expression pattern of OSWRKY45 in response to drought stress
1. OSWRKY45 £ T2 BRI R T B FRIAER T

N TP IRAIET R A 25T OsSWRKY45 [F13RIA, X KAEEF A A AR AT 22.5%(1) PEG-6000 4b
B, HUACFRAN R (R R i B AT QRT-PCR, &5 R AL FEAS [F]I] 8] J& , OSWRKY45 [k 4% W 2415
4P 12 h, 24 h, 36 h J5, OsSWRKY45 [RIE 5 al#ki5 5 1 15 fif. 7.5 {51 5 fi%, Xk —AFKW, PEG
LbFE 25755 OsWRKY45 [IIE (14 2).

DOI: 10.12677/hjas.2024.144060 475 AV RL


https://doi.org/10.12677/hjas.2024.144060

FLAN

WRKY45

5 20- CK
2 a PEG 12h
s 154 o PEG 24h
@ * s PEG 36h
[
5 10- b
x ]
o e
[ c
2 57
g |

0_

c,*o(»:’ ks
L

Figure 2. Relative expression level of OsSWRKY45 in wild-type rice
before and after PEG treatment
B 2. /KFEEFHE R PEG £ IEAT/E OSWRKY45 FIHEXT RIEE T

3.2. OSWRKY45 T FiX 458 (= XU 2

IRIGFEFE AT IS, $RBULIERIZH DNA, FH OsWRKY45 %58 5 W03E4T PCR 9714, %5 BH At 1 4 B Rl
FEEUS RNA, #HT05E S J 2 B PT-PCR J&, KL 35S-WRKYA45-Flag %57 A4E AUA L asm 11 1% 4245 (14 3).
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Figure 3. 355-WRKY45-Flag enhancement factor
3. 35S-WRKY45-Flag 158 fZ 4§

3.3.SSBM 5 OsWRKY45 FRiZXEGHRE, ZBEERSILSERME

IR ERY, £ PEG AFJE, OsSWRKY45 ZAFANSALGE m T B AR [14]. KL ERE
OsWRKY45 it ik FAVET J5, FoAl 1 8 4= B K SSBM 5 35S-WRKY45-Flag 7E42 8 =i 1597 4 J4, %t
S A RN R ERL i ) £ — e EA TN, R Graphpad prism #00EAT B0E 2 M VR . BT S
IERAK 4 Bl 5, 35S-WRKY45-Flag (Mot A R AT RAIK 6 £, SAL TS 2 RS R g i A RIS
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FIK, SZArmEi R 2 4).
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Figure 4. Determination of photosynthetic rate, stomatal conductance, and transpiration rate of SSBM and 35S-WRKY45-Flag
4.SSBM, 35S-WRKY45-Flag £&RE, SILEE. BEBRERENE

3.4. OSWRKY45 i FiAIE5E T 7K FEie 214

N T B WRKYA5 S KGN R4 (520, AT | WRKY45 i ik #i4k, I 5w T BRI Rk,
SRAF WRKYA5 18 (1 BE DR v o BRAT K 1E o A A 1 ] 1) B A 7R (SSBM) 5 % BE K] 17 22.5% 1) PEG-6000
HEATAbEE, AbFE = K5 R, WRKY45 il FRIARIHEm R AR, PEG A =KJ5, TFARKEHH» M
RIS BTSSR, ERERAEN SRS REE, R EER(E 5).

SSBM  35S-WRKY45-Flag SSBM  35S-WRKY45-Flag

SSBM  35S-WRKY45-Flag SSBM  35S-WRKY45-Flag

7: B a.c IEFIRA T SSBM Al 35S-WRKY45-Flag 2k KRS
B b, d T4 5 SSBM 1 35S-WRKY45-Flag A= KAk % .
Figure 5. Survival status of SSBM and 35S-WRKY45-Flag before

and after drought treatment
5. FRAIEFTE SSBM #0 35S-WRKY45-Flag &K%
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3.5. SSBM 5 OsWRKY45 Z &Rz FEMETEPENE

TATTRF IE AR A (1) B A2 Y (SSBM) S % BE A v Y 22.5% 1) PEG-6000 #EATALHE, AbEE—=RJ5, fff
FH SPAD-502 -2 22 AN B A= R RN A% FL R ¥ 14 28 0 F b i padb AT I i, FF8 ] Graphpad prism 3K {434 T
B HIERE . B E R, 78 PEG Ab3E =K )5, #7A4: 4 SSBM (1] SPAD {EHE %] REAH Lb 35 ek , WRKY45
it FIA ) SPAD (E L4 b FE 5 TE B AR, H L SPAD 18 535 K T A S BT AR . 2 5 B A R A
FIKH B30 AR EEE AT T E, SR KB, KidkH 5, SSBM Ml 45-Flag fdth I 5B & 5 %) i A0
AR >, HALPESS, 45-Flag #b B3 5 525 = T SSBM. &id4b3 5, SSBM (PR & i # 5 xf
FHEG 25 FRAK,  45-Flag A2 f5 5% BTG 2 3% 22 7 (£ 6).
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Figure 6. Biomass measurement under drought treatment
6. FRELETEMENE

4, &Eig

PRI AR (1 S 2 DA R 3B DL RS T IR AR AR TS FT s R B B A BRI 22 43 [15]. TR ke
THIKAE, BT HIERAER, AW TR EERE, NiRIHAEKKEANR, PR R HIR16]
[17] [18]. fEPTAAEAEYIMEr, +RPHafES BRI 50%M/KAE 7 &[8], Kk, +5 ik
P AE = ) — AN E BT . N T N R e, AR T A EOCIR E ATLE . fEKFEH, WKRY
RN T B ZMAMSIhEE, S5RE THEMNERKREERES. A MAEYIPNE S 2 A FiT
o AR FiH OSWRKY45, ‘& T WRKY ZKik, FEME YR AE Y ia AR A1) ihia vh & 45 45 =1 24
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o JeriiF7ER M, OsWRKY45 AN A PEG [N 52 PE4 2, 7E3hF1 PEG A4bFH 5, OsWRKY45 78
AR H O 7KK T EF AR, SALFE A TE AR, UiH] OSWRKY45 7E/KFE N6 T 5 iy 77 T R 454
A

N7 RFT R e X OSWRKY45 Fis & RIF2M, AT E T OSWRKY45-GUS Eis#H 4k, 3715 1T GUS
FAAETT, FoAI 148 F PEG-6000 HE4ML T2 it 4b ¥ OSWRKY45-GUS [RME T, Jeft R IiZIEH T 55 S,
[) BN B AT TH AL EE A [R) ) (R R 328 4T qQRT-PCR, E— DR BHZ L R 9 T R 5 5 R ERATTA T WRKY45
iRk, FATKIN 35S-WRKY45-Flag FIJEA#E . &M L SIL SR AT B E K. 25
XTEEFE R AT PEG b3 = K5, WRKY45 i FRIARILH B R, Hok qr 4 diofn s §rf2 5 LB A=
VAR AT 35 1) SPAD { . Hb b B RAR i 8 AT S I, AR RS ¥ WRKY45 I Ak R4
YRR S T AR, WRKY45 i ik bk R HT A RS i 52 .

5Nk, AR a2 FHASE ERAEY = B G R 3R 2 —, A SCR I OSWRKY45 22 5 /K A
PravE, HidREESHEKBET 244 TR TEED) N 5 1 i 5 2 pLE
OsWRKY45 K4 7 EMKER, VLEHAERNGENNFdE— P, 25 3ATHA 48 820 585 OSWRKY45 (1)
YERINLSI, BHEE /KRG AT 5T 52 AR it Be .
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