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structural alterations during its interactions, a process known as cell wall modification. Such modifications not only influence
plant-microbe interactions but also play a regulatory role in enhancing plant tolerance to aluminum toxicity in acidic soils.
Therefore, investigating whether microorganisms can alleviate aluminum toxicity through the modulation of plant root cell wall
properties holds significant scientific importance and practical application potential. This review summarizes the regulatory
mechanisms of microbial action on root cell walls with respect to root cell wall dynamics, focusing on the patterns and
characteristics of microbial-induced root cell wall modifications. Furthermore, it discusses potential sites and molecular pathways
involved in this process that contribute to improved plant resistance to aluminum toxicity under acidic conditions. The review

aims to provide a theoretical foundation for a deeper understanding of plant-microbe interaction mechanisms and to offer novel

insights for the development of a synergistic system integrating "aluminum-tolerant crops" with functional microorganisms.

Key words: Acid soil; aluminum toxicity; plant cell wall; rhizosphere microorganisms
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Table 1 Functions of main components in plant cell wall and their synthesis-related enzymes

PEERTE M T S THI 32 P Y SR IR A

i R Iisie ARG Z:25 3Tk
Component Composition Function Related Enzymes References
TR moB- (1, 4) - HEMHRMEEEA AW AR EE R R E M EANTHEE A A (20-21]
Cellulose B, B E R Y BEW, Hapiggt  (CESA)FHABMIIE R
U 4%, Hiere AEmRNaEEomeE
M PoE MBS A1k (CSC) LA UDP - 4
x4 EWEAIRY), IRZIE LT
YR ML 2
S S FAEATRNE AR TR RN NS S RS RAIROE o2
Hemicellulose — FHERBER B-(1,3;51,4)- W  MBEZSWME, W @ (CSL) G, ZF
RS, B p- (1, 4) - Wik SFHREERMALOMm  ERERE (GT) 2504
el 5E, HERWHSHEER O MRS, ERESS B, Waa R
B FZHEEMY FomE . ANEEFERAG ., 2
R FLBE AR GG
R PLoo- (1, 4) - BRIV BREERCRIEFEE  m e e (GT) (23-24]
Pectin ( GalA )y 4, (45 =Fh&5H i . EAGERML 2z OB BN, 76

AR (HG) . 2
FLBEEER T (RG-1) | RZF3lpE
R 11 (RG-T)

[, 0 0 L R L
KERE, LB, &
TAcHfe )y, Pk
A T 582 e 40 Y A
KRR

—RYMEMIE TR
DRI, e R
SRS (PMT) |
LB/ (PAE) . R
K H RS (PME) %

1.2 RERFAE WX 1R 2 20 B B2 A 1S AL

A S5 R A VAR AR A M RE S

35 b B B MR R T AR AR R A0
T K 00 A R s ) A T ek 7 A i RE Y 2
¥y, AW XTI 2 E R ALS . il 1 s,
AR ZRGRR B IAR RN RE, G A
i AKAL & 905 P ( Carbohydrate-Active Enzymes,
CAZymes ) K[FfEAGYINR R ANMIRE ; 30 5350 WA )
PR TR R AN RE LS A s LA Sl i el AR B

TER FH A 7K Ak G 10 395 A Tl Fe o ik AL 400 240 L B )y
AT, A P ok 2 T e e A L R, G b L
HKf# B ( Glycoside Hydrolases, GH ). 224
fif ( Polysaccharide Lyases, PL). f/Kfib& W Hn
( Carbohydrate Esterases , CE ) #l %l By 1% 4 [iff
( Auxiliary Activity Enzymes, AA) 27271 i, 4R
TR S WAL AE AN, TEfR G R YA R

http://pedologica.issas.ac.cn



1822 + b1

=

63 %

WM 53 b 4 M BE R % B ( Cell Wall-Degrading
Enzymes, CWDEs ). %S & 48 VE H T R
L2 R NN 27 Y 2 SE AN M RE 2 53, LR GHs \PLs,
CEs, ‘B2 518 Y 40 i e 22 Bt 72 b i
WL JLZE CWDEs. GHs il i N DI s AT Y 75 K i
ZMEP R R, Rl SRR A, B
5 R W B ( Pectinase ) . ¥ F B B R B
( Polygalacturonase ), R MiF ( Glucanase ), #f4k
Z i ( Cellulase ) FIA 7 B Bl ( Xyloglucanase ) ¥,
PLs BEOSH BRI VEZ WS b iy SELeyh A i, = A
AAIZENE , FL45 R PR G 24 f# i ( Pectate Lyase ).
R R 24/ i ( Pectinesterase Lyase ) H15E H 2 FL A
MR 247 ( Oligogalacturonate Lyase ), CEs J iZ
FEAE TSI RAE D T, SRR ARG R 2E

1 PME F155 5 2 TG B ( Pectin Acetylesterase ) 2%,

CWDEs%
CWDESAEHEXT ANIIEE ) /it

UNUNDGE7E 3

) %4

IAA%
oo tmcxtmmmsmg: [ L ) &
®

@ DS ERIE XS 20 L BE (15 )

i ek,

1 AR BRGAE P A AR 2 200 B A A AT L )
Fig. 1 The modification mechanism of rhizosphere microorganisms
on the cell walls of plant roots
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Fig. 2 The potential aluminum-resistant modification sites on the cell walls of plant root by rhizosphere microorganisms
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