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Abstract: Heavy metals, such as cadmium and plumbum, are increasingly contaminating soil. These
pollutants not only interfere the plant life cycle but also diminish crop yields and can even lead to plant mortality.
Plants have evolved a series of defense mechanisms to mitigate the stress induced by heavy metals. Plant MYB
transcription factors play pivotal role as key regulators under stress conditions. They interact with downstream
target genes in response to heavy metal stress, thus enhancing tolerance and minimizing damage to plants. To
elucidate the molecular mechanisms by which plants cope with heavy metal stress (especially cadmium stress) is
a primary goal in plant biotechnology and agricultural breeding. This article reviews several critical aspects,

including the identification and characteristics of MYB family members, their functions, the mechanisms of
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regulating target genes, as well as exploring how MYB modulate target genes to participate in heavy metal stress

response through photosynthesis and hormones. Furthermore, we discuss the adaptive mechanism of plants to

heavy metal stress, where MYB transcription factors combine with target genes or promoter elements through

signaling pathways, including reactive oxygen species homeostasis, abscisic acid signaling, gibberellins

signaling, and photosynthesis. These interactions are critical for regulating the uptake, transport and

sequestration of heavy metals in plants. Collectively, this review provides a theoretical foundation for the further

exploitation and utilization of MYB transcription factors in enhancing plant resilience to heavy metal stress.

Key words: MYB;transcription factors; target gene; regulation ; heavy metal stress; function
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FE) 4528 MY B 5 SR 7 B 4544 FN T B8 E 4
Iz VR AP i e R P ) DNA S5 6 86 11,
MYB 45 14 38 (%) N 3 7] 5 H 1 5 R P gh G
MY B Z5 63814 C vty AT VR 2 (1 B s HR,
MYB ¥ ¢ F Rk E AR 2y s 2 ig 58] 1
T2 SE , AR Y MY B 5% S IR 7 i g
A R 19512 THIEIT KRS 8 MR PR
Y MYB 05 B 51 1) 43 A GO, MY B 56 5 R 74k
HAE 76~304 22 ]

Table 1 Number of MYB family members in several representative plant species

haes LR P T 54 MYB 53 40 E =N
No. Species Latin name Number of MYB TFs References
1 T Arabidopsis thaliana L. 198 [17]
2 IKFE Oryza sativa L. 151 [18]
3 KE Glycine max L. 304 [19]
4 WS Spinacia oleracea L. 76 [20]
5 BRI Capsicum annuum L. 172 [21]
6 Fn Solanum lycopersicum L. 139 [22]
7 S Morus alba L. 128 [23]
8 (RN Daucus carota var. sativa Hoffim. 146 [24]

TF: Transcription factors
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The red arrow indicates activating effect, the blue arrow with a blue cross indicates inhibiting effect,

the blue line indicates role of MYB binding to target gene promoters

E1 MYBHZE(A)SEARLH(B)
Fig. 1 Classification(A) and basic structure(B) of MYB
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Table 2 Functions of important MYB-regulated target genes in plants
Yk MYB IR PFEHLE Yife S22 CHER
Species Target gene Regulatory mechanism Function References
IKFG SiMYB30 OsGOGAT?2 ORI RIRMAEARSE SR R A /RS [33]
Rice L FE Rk IE PR R AIG
RNIE AR AZ 1

IKFe OsMYB84 OsCOPT2 .OsHMAS T A R A DG PRI I RS |, P [34]
Rice IKEE

INFZ TauMpcl-D4 ~ DREBI .DREB3 .ERF3 ERF4b% WAL R G 300 3 R e AT A O [35]
Wheat LR B ek R A ik

FEMEXT TS AR A2 1
ER/S ZmMYB-CC10 ZmAPX4 P A G A A, IR L0, [36]
Corn it B R AT TR
Jolriha it =24
KRG OsMYB102 AtCYP70743,AtCYP70744 ABA {55 R WL ABA 55 0 HES% [37]
Rice IR IF I I IR AIC T
R A
IKF SiMYB56 NCED5 \ABIL2 ,P5CS1 %% KRIFZEWERAABA Sl A G ZLE Y04 I8 [38]
Rice ERegilie ABA {5 Sl R i 1 AL
KRG PR

NI MYB43 HMA2 HMA3 .HMA4 CULLIN-RING B340 il 5% s mifil HMAs T [39]
Arabidopsis THERGE PR TR B i 32 P

thaliana

Ko GmMYBSI GmSGF141 AR EGETER TERPF5 & ol A A K [40]
Soybean R S AR I [ 0 13 £8 40 F0

TEin

K GmMYBI83 GmMATE75 WE TR IR T is B T AR AT R R B I [41]
Soybean W~ X0 A i 22

KE GmMYBI4 GmBENI ¥ e[S VRPE R AR GE ) 1 2 [42]
Soybean P A A

MY B %% 5 PRl 38 1o 84008 W 18 R 6 11 3 R 3 R4
ML TR R 1G5 AT Py % 38 BT 52 P . Zhang
SEIRFST R IR, 1 P 3k SIMYB30 R A7 S04 v i i A
IKFE (Oryza sativa L.) i 24 AEZ AR R AAL
PRI ke AR AR S & R E
EAF, WM, SIMYB30 AU BEE 1 5 OsGOGAT2 1)
Ja sh 454 i8] LRI 0 55 0 SO D6 () SE TR
OsNRT1 ,OsNRTI.1B 1 OsNPF2.4 1113535 LA ) 5 A
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(R, DA T 8 5 2 35 R A o R 2Rl ) 10
J1o KW, OsMYB84 Sz OsCOPT2 Fl OsHMAS 1t
S ] N F o £ 0.15 pmol/L 1 4.5 pmol/L i ik
FEANFET , OsMYB84 1 3:2 F 18 E 1 AKX 4l 1
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PRI T A TR P A e
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FIFLE T PRI . S T HOH X R A A
NI, ARG T 5 N IORH DG Y B 1 BRI ER | LA
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MAEYI 57 A SR WA B 2 s A
A A A T A A I SR AR S, DA T T U i T
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i AR 4 JE W R A A2 R EEER . M
YR BT AL 2R G835 I S vy 2R 48 A i SR
REPITB o ARS i 3= 2240 7% 68 A Ak ¥ 5 Ak il
(SOD, superoxide dismutase) . i %A 1k & fiff (CAT,
catalase) B IMRIAE T APX ascorbate peroxidase) |
2 6 H IKFE #2 i (GST, glutathione S-transferases) Fl
PR PTIR M AR A S5 (MDAR , monodehydroascorbate
reductase) 55, IXEEHUEALLEFS 5 O, F1 H,0, i
A OH B L (18 2) .

1 F K SBMYB1 5 1) i I DR R e v i R A
TR Ak P 5 Ak T ) 3R o R bR, I T
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MYB: MYB-like transcription factors; ROS: Reactive oxygen species; ARS: Antioxidant system; SOD: Superoxide dismutase; POD:
Peroxidase; APX: Ascorbate peroxidase; ABA: Abscisic acid; GSH: Glutathione; PC: Phytochelatin; Flavone: Flavonoids; PCS: Phytochelatin
synthase; ABI5: Abscisic acid-insensitive 5; Myb, MYBCORE, CTGTTG: Binding elements and motifs of MYB; Blue arrows with a red plus

and thin black arrows indicate direct interactions or activations, thick black arrows with a blue cross indicate inhibiting effect, orange arrows

indicate up-regulation and down-regulation, black dotted arrows indicate molecular mechanisms of plants in response to heavy metals
E 2 MYBiFZRERNEEEEMBAEXS FHLH

Fig.2 Molecular mechanisms associated with MYB regulation of target genes in response to heavy metal stress
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