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Study on flubendithioacetal-induced cadmium resistance in plants

ZHAO Zhichao, CHEN Shijie, CHEN Shunhong, WU Jian"
(State Key Laboratory of Green Pesticides, Guizhou University, Guiyang 550025, China)
Abstract: Cadmium (Cd) contamination poses a severe threat to agricultural safety, while plants' intrinsic cadmium
resistance mechanisms are often insufficient to counteract environmental stress. This study investigated the regulatory
effects of flubendithioacetal, a novel plant immune inducer, under cadmium stress through multi-species experiments
(tobacco, Arabidopsis, and rice). The results demonstrated that flubendithioacetal alleviated cadmium-induced leaf
chlorosis in tobacco, reducing the Green Value from 145.64 to 110.06. In Arabidopsis, flubendithioacetal reversed
cadmium-triggered fresh weight loss and specifically upregulated the cadmium resistance gene AtIRTI, whereas methyl
jasmonate (MeJA) activated AtHMA4, revealing differential regulation within the jasmonic acid (JA) signaling pathway.
Rice experiments showed that 5 wmol/L flubendithioacetal mitigated cadmium-induced suppression of plant height and
regulated internode elongation. Compared to MeJA, flubendithioacetal exhibited no toxicity at high concentrations and
demonstrated superior biosafety under cadmium stress. This study highlighted that flubendithioacetal coordinate plant
growth and stress resistance through selective pathway modulation, with its broad-spectrum efficacy offering a novel
strategy for crop production.

Key words: flubendithioacetal; abiotic stress; plant growth regulator; jasmonic acid
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F(Cd) X EYR SRR ESEZ —, R
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X S A AR AR — R P B AL AL dS
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XHFE Y EAEREPED2S, & 8 A e 4 R i
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T S A AR PR A P Db RGN 4

o ORI R R I S TR, AT AR A A e
SR P 40 0 A 75 AR e P O T A AR K
IV T -

F7F B 45 175 Ik ( flubendithioacetal , JT & 1% %
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eI CE D) S HT IS R, BN TRn 5 T L3
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FIBEIRAE B4 [, e B — i R A K
FIIEPER, JLF R JE A AT B OB R R 15
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It LA s A0 4 - 8 4 T4E &5 (BBS-SDC) ,
U ZE DU AE YR ARAT BN B 5 i B0 ML Centri-
fuge 5417 R) , 7 [¥] Eppendorf/y ] ; PCR #W i ¥4 X
(CFX96™ System) , 3¢ [ Bio-rad /A 7 ; RT-qPCR
(QuantAtudio 6 Flex) .73Vt 11 (Nanodrop One) ,
% [E Thermo Fisher Scientific/A &) ; & 11 28 75 K F 58
(BKQ-B7511) , I AR T RHE # 25 A PR A Al 5 2 fig
N TS5 (RXM- 508C-3) , TIRTTRIXAS T

I R A 48 — H L (DMSO) | 56 #ij R H
fid(MeJA) VFALHE (CACL) , 34 T 85 ARECPEL, Iy
KT BRI AE R A BR A F] 2 TR A AL
BHE AR A R F], AT B
1.2 %7k
121 JHRE B AN 50

B F RO E (Nicotiana glutinosa L.) #
B E/IMEZEN  FE14 hERR(28°C) & 10 hREE(20°C)
PN TR ZE NG SR, A o S 004 AR 38 70 360
OGS 2 SR T 38 )T . CACL A fifi v
JE4100 wmol/L, iR B4R 5Tk Y15 ¥ B2 240,005
0.05.0.5.5.50.500 pmol/L,
W 25 B R AR AL BT R A ZE TR K

1.1
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& 18 F DM SO fiff 960 Bt 4 5 ik , 40 501 i
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123 LRI
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30 s, SR FH TR K 69 7 58 B 4R I P S IR
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Bk L 4 CHRA2 d R B N TREFE T i
B3 do N AR E 116 hGRE(22°C) ©8h
MUEZ(20°C) , EIEERE N6 000 Ix. Fh T & 2 5 B
PN D R 2 O N 2 A B 1/2
MSIAE N EE 230 o (8 R LA 0 8l e T 2R 740
R, 08 F Imaged AR A S AR 1) B 45 P /K 4R
R LR 31 11 G o 5 M e N B e
124 JKABAARILK

RN IR N AL kBt R TR AL B
M A250 mLAJ400 wmol/L CACLIA W , % FBZH fin
A250 mLiE/K FEAIEHFE T do Z 5 = — 0 i
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YT BN A3, R B3 A Bk e A
JERRE N TABEENRER . BT ds, /00 H
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PRI . 25 R IR 15 d, ILE2E4UK, 43 ) T2

J5i30 dFI60 dEA T R, 0021 a) g B FIAA =
1.2.5 RT-qPCR/MT

3 A 1% A B A B 400 R T R R 43 ) A mock ., 10
wmol/LE AR R A110 wmol/L & B 45 175 Bk Ak
30s, Z IR 212 MSEEFREE A 1 h, ff i Trizol
GBI BRNA, HE 1% B E FHEE s A
RNA P R AN Yt i . LAACTINSYE NS LA,
XF B U RNAGEA T 300 5 S5 0 SIE IR 5 152 PCR 79,
K 27405 W Bl 45 R AT 3 A . S 1 e A
AR A T A TRRAT RN F 52 R, A OG5
WMFEIFR.

%1 RT-qPCR 3|#15 35!
JF5(5' %37
ATCCTCCGTCTCGACCTTGCTG

EIE R

ACTINS Ik 17
(At1g49240) 75

TTCCCGTTCTGCTGTTGTGGTG

IRT1 IEff]  CCACGAGCCTATACACCAGCAAG

(At4gl9690) 1] TGGCAATGACTCGGTATCGCAAG

HMA4 iEf CAGAGCGAAGCGTCACAGTGG

(A2g19110) g  GGTGGTGGTGGTGATGATGATGG

1.2.6 i iba

fdi ] SPSS26.0 F1 Graph Prism 10 % 54 37 17 4b
PR fi F Duncan# & W% 25 047 B 3 Mo br , NG
FRARDEER, KEFRREN B ELR

2 EREHH

2.1 JAE4sPMpih LI

TG0 FH R A I R o G 4 3 Tk 11
E VR A TR B, a2, FEIE 454
T, SX AR L, BURBR AR 5 7E0.005~500 wmol/L
(AR PS5 DX (1) PR Ko AR e e G 25 1 PR aE 2%
PR MR B A B S U 4 A
0.005~5 pwmol/LA /5 1] LANLEE 5| - F- 28 8 5 78 50
wmol/LFIS00 pmol/LIZME T, M B AL RRIE 3%
S, TE500 wmol/LI , R WAL AR

SR, fEIEH 2T ,0.005 wmol/LA10.05
pwmol/L MeJA &b A& UL BH & ¥ 2 AL R AiE , {H )L 0.5
pmol/LITF i , MeJAFTIZ T 1 i B AL R R Bifi 2 vk
()T i A B (FE3) o 7R AR 251 F , MeJATE
0.005~5 wmol/L s Il & B H Xk i - ¥ Ak 4 22 fie
FH o AHECIE 3 2518 F MeJATE0.5 pmol/LFI5 wmol/L
B, M AL PR T MeTAVE I 54k
FHIE,
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S BRAR75 ok Ah PE A R A fE EEK 5T 4536.03 mg,

[ Control
7] 5 umol/L FB
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AL DL 22 AR MeT A M 3 A K 8l it g
ok, R T KRR AEAE P AE K - B AU B
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AP IS MeJ A FT LA R AR AR 20 i SAP A1 25 v (1) Cd
W, B B A A E Cd 8 AN 5% 52 1Y AHIRT1 I
AtHMA4FEH () 3235, SETT R Can fE o T
FLBE T 26 78 22 S5 0 35 LRI KSF- A 52 0, o e FH 980
WA ABE B MeTALLFH 1 h J5 O R T A 7 3 (R
KO, FEAERBARME T , MeJ AR SRR 45 175 Tk )
SRATR I % L 124 PU s 3 PR 2 AN [R] . MeJ AL
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SR T A AT RN SO 161 PAY , 8 i 4 75 ok
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1.0

FIEKF
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P SR PR A K 53 0 A A R A ) A A A ) A
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