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Physiological Functions of Gasotransmitter Hydrogen
Sulfide in Plant Defense Against Heavy Metals Stress

Fang Huihui, Pei Yanxi*
(College of Life Science, Shanxi University, Taiyuan 030006, China)

Abstract As increased industrial wastes, sewage irrigation, chemical fertilizers and pesticides have caused
excessive release of toxic metals into the environment, heavy metals (HMs) contamination of agricultural soil is
becoming a serious environmental problem. Hydrogen sulfide (H,S), an emerging gasotransmitter, has been reported
to participate in plant defense against HMs stress and reduce the HMs accumulation in plants. This paper reviews
recent progresses in researches pertaining to the physiological process and signal transduction mediated by H,S
during plant responses to HMs stress. It will provide novel strategies for the genetic improvement of plant tolerance
to HMs stress and reducing the economic risk caused by HMs contamination in cultivated soil.
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T YangZEPIT20084F K I, HoS-TF BUHRA R AL 4/
BRI B R R, OGE B N VRHLSTE NS 5 0 1
VA TS P B A0 M ARORS P L A BT R, 2R R R AE (R
%) (Science)Zk &, F-HE (EHAR) (Nature)Z& & “News
Feature”f~ H = H €1, Zidt I 7 3RE 50
FHSHE LI ET R, 5 T 455 7 FiX — 28
ARV HLS B AR BRI RE BN — A B B T R i o

FLAE19784F, WilsonZ5 7RI, JEHEREIS T2
SR EIH R HLS, 24 AN IX LA I & TS
MLER e 87, 3% A BARAE RS A BE RGN . 3+
SR, HLSTEAEYI AR A BRI B A N IR SRS =
PR AR AR KA. B AT, YR SR E
S THSHIBIF T H i 32 A b T H.S A K K
B A e B . B LR B, HoSS S M)
MK KB A Z I RES. i, (2
TP i RO, TR A g R, P = 1
IEM, PR AL s, R oGS ER,
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H e B s,
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SRk, BEAE Tk = B2 B HERC DA B A RE AR 24 1) K =
MR, BE L E SRS Y H T, R T ES
JaE 5 G 34 i P A Ml 8 T 453 2R At e R P EE S,
Hhy B 43 R V5 YA AR A KR, I K
A7 PR AR B, e LB B BRI AN
e N R RE. DR, st 4 4 1 2 58 4 8 i
EHLEI R FEALE AT . Fo 5 BRGNS R VE P I i 7
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BT FURA ) R T S AL AR At 1R B

2 EYNIFEHSHY EERBIMBIEL N
2.1 HEYIREHSH = EIRE

TR N BTH SRR 2 = Mg e B4l
T R AP BIHLS 2 R &R (cysteine, Cys)
1 - bt 2 B2 I 37 5% ¥ (cysteine desulfhydrase, CDes)
FIVE R R 2 7= 2EHLS . AR R £5(SO% ) B #2 9% IF
fift iR £k 14 Ji B (sulfite reductase, SiR)id J5i yH,S™,
H 8 i 70 & B, CDesP# fifCysA: iH,S A2 M 4 W J&
HoS;™= AR 1) 3 i 4200, b, L2 Dt 2 R it 37 2k
M (L-cysteine desulfhydrase, LCD)MID-2- it 2 FR fii
i L (D-cysteine desulfhydrase, DCD)43 %l EAL-Cys
MID-Cys A A, ‘©ATR) fodpHAE 0 01 77 ) B
TR DA B AE 40 i vh 1 A #5 AN A [, LCD € A £E 2
J #%, DCD1AIDCD25E A7 1 & b A1 1 1% ik 1%
[ -O- £, I J:-L- 22 28 B2 (i B5) L fi#t B [O-acetylserine
(thiol) lyase, OASTL# 4 18 th g /= A /> 6 73 T HLS,
OASTLIFII 2 5 Cys & I ATH,SZAR 1 v] 18 S N, H
TEAS [ 1 SE 56 A4 2 A R IUAS [ 136 PR o i
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DESDE 7 54 E b J& TOASTLE i, 1H 2 H phfE
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LA i 7 4z Ja 3 N A B N TR HLS 7 Y
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WLCD. DCDARIDESIf) 3 K K1k, 8 4 11k AN
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HIk FE i 7% B2 (abscisic acid, ABA)FH R 5 K+
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CAT. APXZFPUEALEE M3 1, 128 = &8 Mria ~
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423 MEEEBESLZL HSHREBRIECysH
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MTHE )% A KA B (phytochelatin synthase, PCS)
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S-NOJRZ I Cyshk B s N ¥ R-S-SH, % 8 it i AT
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dehydrogenase, PDH) I & 4, M 10 {2 1 Jifi 1z B&
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H,S 7 7% B Wil 41 v 5 4 it 1) 2 11 BB C DPK 3 63k i 58
A AR cdpk3XF CARITR 52, T 44 &b 552 56 1 3F — $5HIF B,
CDPK3 e % $2 s LCD I B & 77, $2 =1 H P HaS I fig
J1US, GiAk, E TR, FE AR E R e g A
H, HoSHINOAFATE B 2R 128 XH AR, HoSHT LA A5
NOBIE, NOW i 2 5 H,SH A BEThRE, H,S
S5V ER WA X EAE, MeJARISAEEH.SM~
A HE R D6 Cd i 38 R TR 5200251 AB AR B 5%
T WRKY 18/40/601 4% 40, B 7+ 2 1NHLS ;™ AF il 2k
Fak, WO HL S AL S i HEL ) 0] B 42 J (1 52120,
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Z 5 YA E SR A ().

5 RE
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UM BT L5 T B A Hb R g A0 1 JELS
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HLSA SRR IEAL B0 L R F At ) 22 904 1
R A BRI T . A A i 3 AT 7
S FIE B A DM SR e A, HLS 5 LA (3 2 2 1) St
AR T 10 5 5 T AR 2% 1 5 36 T 3 O 2 BF
IR AESE
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Arrowheads indicate positive regulatory interaction, “T” lines indicate negative regulation, and dashed cents arrows represent the putative interaction.
APX: ascorbate peroxidase; AsA: ascorbic acid; CAT: catalase; CAX: calcium exchanger; CDes: cysteine desulthydrase; Ci: intercellular CO,
concentration; Cys: cysteine; DHA: docosahexaenoic acid (oxidized ascorbic acid); DHAR: dehydroaseorbate reductase; HMA: P,g-ATPase; IRT:
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