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Role of endophytes in plant tolerance to heavy metal stress

RUAN Di-Shen' ZENG Jia-Hui® CHAO Yuan-Qing*? QIU Rong-Liang"?
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(1. School of Environmental Science and Engineering, Sun Yat-Sen University, Guangzhou, Guangdong 510275, China)
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Abstract: Phytoremediation coupled with plant growth-promoting endophytes (PGPES) is becoming a
new trend in remediation of heavy metal contaminated soil. Compared with rhizobacteria, PGPEs have
a more stable living environment and show more intimate relations with host plants, which play a
greater value in practical application. Under heavy metal stress, a portion of bacteria could enter plant
tissue and become endophytes, which possess superior characteristics in heavy metal accumulation,
tolerance and detoxification, coordinating with the heavy metal tolerance system of their host plants.
The performances of PGPEs appear in reducing the heavy metal stress intensity in plants directly or
indirectly and promoting the heavy metal tolerance system of plants through modulating phenotypes.
The role of PGPEs in plant heavy metal detoxification was analyzed systematically and the relevant
researches in recent years were reviewed. In addition, the possible ways and research directions were
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proposed in the interaction mechanisms between PGPEs and plants under heavy metal stress.

Keywords: Endophytes, Heavy metal, Phytoremediation, Tolerance

[1]

(Plant
growth-promoting bacteria PGPB)

4 pGpB

(Plant growth-promoting rhizobacteria
PGPR)
endophytes PGPE) PGPB

(Plant growth-promoting

[6-7]

1 MY W ERAR

[8]

[

o]
(Indole-3-acetic acid  1AA)
1- -1-
1-carboxylic acid ACC)

(1-Aminocyclopropane-

Pseudomonas fluorescens G10

Microbacterium sp. G16

[10]

(Brassica napus L.) Bacillus

sp.E1S2 5 ACC

(Sedum plumbizincicola X. H. Guo et S. B. Zhou sp.
nov.) (i
[2]

(
)
( )
2 AN EHY ERE DL
(1
oy )
©)
ACC
ACC (4)
®)
(6) (Antioxidant system
AQS)

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn


mailto:tongbao@im.ac.cn

2702 WA=+ EF Microbiol. China 2016, Vol.43, No.12

T e HOPIPI A A
L ]
\\_ - lf. . ___-/ ’(“':?'Fﬁﬁi PGPE
[ Y Nutrients
+
SAMe - s o
ACC (§] Jh B o
lACC synthase Accﬂﬂﬂﬁﬁ
ACC ACC deaminase

ACCHUILSS " Bl

. I N g

ACC oxidase aa | W2 5

LA |
Ethylene |
u

L ]
i3 PC 38 PC R GSH . L

N 7 \ il S R o elivie

e Sigerophorg T4

Plant cell Heavy metal

E 1 E¢REMETREETEEEMNEREIEH
Figure 1 The role of PGPE in plant heavy metal detoxification
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Note: SAMe: S-adenosyl methionine; ACC:1-aminocyclopropane-1-carboxylic acid; AOS: antioxidant system; PC: Phytochelatins; GSH:
Glutathione; IAA: Indole-3-acetic acid; PGPE: Plant growth-promoting endophytes. The arrow represents a certain effect or a substance
delivery process and the “+” attached to the arrow indicates a promoting effect and the “~” indicates an inhibiting effect.
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