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Abstract Pectin methylesterase (PME), a cell wall protein, is the key enzyme in pectin metabolism and mainly
catalyzes the demethylation of pectin. In the process of cell development, PME modified pectin makes the highly
methylated pectin in plant cell wall demethyl, thus giving different functions to cell wall. Pectin methylesterase is
closely related to plant stress resistance, growth and development mechanism, and aluminum stress affecting plant
growth. With the improvement of people's living standards, it has become a research hotspot to study plants from
the molecular level and ensure food safety. In this paper, two structural models and three action models that
respond to plant disease, insect resistance and aluminum stress of pectin methylesterase were reviewed.
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i, A B T3 R PME FIERIK, PREREY) O B2 K.
ASHE T ABAT (B FCBLON KT, 2338 1 14 PME
45 ) R PSR BT a8 T R R 58 R, AN
W7 PME ERYIUR I3 TH D fedR 1 2% .

1 &% PME B9 7 Fh 45 #4155

IR — A I 2 B8, S AR ) 2220
BSOS 5 8 DA R R R A ) T A7 AE - PME 2 SRR
AR A ) S B Y, PME 38 o 14 b SR e 1) 25 H 3
SN2 OB R 2EL R, SRR A KR A S EELEH . PME
#EA LR 5 1) PME 454438 (Sénéchal et al., 2015),
#i PME Z5 89 ] - AP AR . DARRAE (Gossy-
pium hirsutum) PME Z5 89 41, FAREAL S5 380 N 3
H PRO [X(PRO 44485 Pectin methylesterase in-
hibitor &5 H3EARL, 752 WA A2 4 A W R 1R
BB ER 2 BT K, IF H A3 PME f£ &i/R
S IR B A S sk Ja ] 206 PME. (1) 8 2 3% 146 ) 1)
PME #€ U T8, RS 250~400 MR FEMRL
B, 4y 88 27~45 KD; M6k = PRO X f¥] PME NIl &
I 248, 5 500~900 MR, 73§ #H 52~105 kD
(Tian et al., 2006; Liu et al., 2018). L I 7 i #f 4¢
PME2 (GhPME2) fil 1T Z4 Ji§§ £ /£ PME31 (GhPME31)
REI(E 1A), B3R5 12 2 B 1) PME — 484544,
B 5 7E R D AR IR Al A 75 21 K & B Y) PME, 4k
M X2 7Y PME =47 K451y, J-4k 2 &
2 1 2 4% 04 B PR H o (Markovic et al., 2005) . 5
V) PME 5 P4 67 m 2 i A0 3500, VA B Sk ) S A4
J3 Bt » 1711 56 KK SC IRAF B8 (Erwinia chrysanthemi) ()75 Y
A7 25,25 i T B 35 2 (Jenkins et al., 2001), ‘&A1 35 74
R B B R IR /K il (Johansson et al., 2002). FHTH3
16 PME BEAN S / /KB4 2, AN B fie b = 1A,
DRI DA Ay — Mo K AR o IG5 3]
HIREAE] PME 24 B A PRO X3k, Ut B A APME
] PRO X382 Z N PME 244 I(Liuetal, 2018).

TERT N FE AR T2 [ B 1 46 BROSC QAT B9 - o
ZIfl B N DL AR AR PME = 4E25 ) (Jenkins et al.
, 2001; Johansson et al., 2002; Ciardiello et al., 2008).
XEOREAESE R BRI AR, #A 3 AN
BR/K 5 F 4T S MR TR 454, BT 2540 25 e R B
FIAE - B (Cys) & & - 2H SRR (His) 7k 2 A1 05 A5
R R L.
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Figure 1 The conserved domains of type-I and type-II pectin
methylesterases (A) and Homology model of the three-dimen-
sional structure of a plant pectin methylesterase (B)

Note: The PRO region of GhPME?2 is designated in gray; The sig-
nal peptide is designated by a striped pattern; The PME catalytic
domain is designated in black; AA: Amino acid (Liu et al., 2018);
Red: Reflexes with an alpha helix; Yellow: Parallel B sheets;
White: Tyrosine residue; Light green: Tryptophan residue; Blue:
Phenylalanine residue (Michel, 2001)

() PME &5 14 2 AG % e B AR AL , AEL 7 14 ST A AR F A5
X ESHRARZEMN. HHEYS AR g RmE, R
Ji R A AR FE A A A S o T R IR AE i 48
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FBBURS P 2 A 52 (Jolie et al., 2010).
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A I &5 B SR PR AL A b, R A1
TR 25 F A e B — B 25 H IR 1% (2) RS AR
FERRIR R AI—A PME 456 R — A~ H g 4, L
S5 A EY) L B — 2 55E 45 (3) 5 — 1 PME 45
G R RIHE b, S R AT A — e B &
AL )2 N — 2% B e B 18152 (Pelloux et al., 2007; A&
e, 2019). AR E T 2 H A R ) B ¢
FEW), X e g 2 T LU PME O3, O T
A LAEZIE PME ¥ P4 )5 1) — 3853

B PME ()45 A =00] DLSZ 31 2 M s 2R 1)
VAT, IR G R R AR RS 1 B 1, T Hab 32 H
PFRA %) TR AL 25 FE AL AT 2R 1 2 2 4b (PME
& P e B AL b B 3 2 1 3R AT 25 FR R A R R I 56
o EMEPPURE T I EEE T, W] LOE S R0 PME
MR BRI R, 6 PME #E47 1E [A) 83 5%, B
BRI FCEE R, FTLL PME Xt TR0 BV 5 A
FARN AR EER.

3 RERPEREE N Z R AT

3.1 RE PR N EREHER

i, A 1R 2 Y BT A] LA PME 365 1%, A48
F2 FE AL OB ) B 28 P B I DL R SRR R
g 417 1] %] (Pectin methylesterase inhibitor) %5 . Pectin
methylesterase inhibitor (PMEI) ¢ ¥/] 72 75 Jik M Pk 5 5k
HOR I, 5 SRAEFLES T 0 204 B A AL S A
R A B (Raiola et al., 2004; An et al., 2008; Reca
etal., 2012). PMEI 7 /X # UF B 4% il ) YR PME & 14
(0 A7 2801 2 3 I i 2 Ak DL JF AtPMEL-1 Fll AtP-
MEI-2 SEIR ), 7254 BP0, B T+, B 2K 25 B (Botrytis
cinerea) M F AT B (Pectobacterium carotovorum) it
()97 SRR I 35 Uk 4% (Lionetti et al., 2007) .

PMEL J& T — MK I 2 5= R 4 i 1) £ 1 B &K
W, AR B G L ALEEFTH 7 (invertase inhibitor,
Inh). PMEI 45 F 2= SH NS5 g
(IOR ST Cys 72, A 5 Inh AHBLR) B R PUBR e R
(Di Matteo et al., 2005; Lionetti et al., 2014; Lionetti et
al., 2015). %I+ PMEI#% 5 PME #% 1: 1 k2411
&Y R e 2 A1), #0 PME 5 1% (Hothorn et al.,
2010). TEJERE G201, PMEL 5 PME L&
AR, DARE4ER PME31.PME2 Fil PMEI3 £: [
J945], GWPME31 1 GhPME2 5 GhPMEI3 45 & ¥ %,
BEWE, ZaMRIBHA S BAE AR
A IIAH [F)(Liu et al., 2018) (K] 2).

¥ 2 GhPMEI3 (A), GhPME2 (B), GhPME31 (C) GhPMEI3-GhP-
ME2 & ¥)(D)F1 GhPMEI3-GhPME31 & & ¥)(E) 2 i H1 %%
V= 2T AL A 6 (-5) B (1 (+5) 0 A B C Frid i A
R XA W] AN R ) R T L9 (Liu et al., 2018)

Figure 2 Electrostatic surface potential of GhPMEI3 (A), GhPME2
(B), GhPME31 (C), GhPMEI3-GhPME2 complex (D), and GhP-
MEI3-GhPME31 complex (E)

Note: The surface potential is designated in red (-5) or blue (+5);
The regions of individual proteins marked in A to C possess dis-

tinctly different surface electrostatic potentials (Liu et al., 2018)

X 100 2 FHEY) PME )R B 75 34T 1t
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(Trp) 7R JE, 8 A UM iy FE OR 51 AN 1) fie 25 22 1) 05 2 Tk
B HE(Jolie et al., 2010). T B AN A FIHE A % A
HIE, 123 MY PME 4 H s &8 N,
2003 4 ¥ A B L HRkE I Ak i PME A A
BEN TBREEME, (HAE 2015 EH5 A T . PMEL 5
PME &5 & i, PMEI 78 i e 44 Bt 76 1R B 11 K350 0 45
s AL A, PMEL [ o- B8R /RN B 1 H T PME
1) B- WEiE »

PMEI 5 PME K& & Y1) =4k 45 1) {27~ PMEI
% T PME 5RM4 A IERAA SRR %S
PME &4, AT ik 21 40 i) 5 e 2 F S Ak 1)
(Hothorn et al., 2010). PMEI fI 41| 1 F {158 55 52 it
AR S pH HI52 1R K (Bonavita et al., 2016), W15
% pH IR, VUZLA PME FI%R Bk PMEL 2 J8] f)
M EL AR R 55, 76 pH E R 8.0 B WL AN $IAE ]
&) (Hothorn et al., 2010).
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PME31 g e, W5 7 R ZH B (Liu et al,,
2018). FH T3 B 95 J5 B AN RE R R AR 0 SRR, A
T3 5 7 AEA 099 S B (R i . M8 46 PMEL X 16
PME i 1% (1) 1 7T LAARRE S PME i (1 3 P G o] 72
I L B P R D, R T I R R B T HEPES
JE TR A= 1 H 1

3.2 R FBsEE N B HERE FNELE 1T A

e R R R AR R 8 VR RT DAAE S A A D
BEMIEAR, X 750 B P (0 AR 7= A ™ B o
I I g 72 A ) A SR GL Rl 3 TR TR IS 1 977 40 A
Fo PRUnER Bk 4= G400 B I ik R o, B R e A
1E R B R, I PME A PG 45, {8 T H D4 5584
Jfa /7] 3 fifi (Silva-Sanzana et al., 2019). ¥EFRIE, 7F Bk 17
B FE T, APMEN 3 JE KR IA & 2 H I H & i
(De et al., 2007), 4k i 5t A AF 7535 % Bk 5% £ 5
IF, ST TRLIEIT PME % R R0k & 10 5 gk — 5 it
Foo FERREF R AL B TF i BAH EAE R 6 h BN R
WA, BUR QeI i T PME S0 ST, K
DB 2 e Fr B 25 FERAGAS S B3R, Ui EHTE
Bk tief 4 HUAUL B T4 1, #U0RG T+ PME JS 3 M 2 1 o
(1), FF FLIE & B0 R I R HE s =3 K T =A% (Silva-San-
zana et al., 2019),

ANIE 3 FH0 0 A PME 35 1%, 7T DA A Bk ieF
PE L IF, B AME PME 3455, 2 4% = bk i 15 12
IR REE o AR AN PR R T PME 35 14 0] LUK Bk i Y
PR A — R

4 SRR R g 5 i S 3 S B X T $R 8 B9 48
ES i

MRS RE R ERE MR 41
NEREROIEZ G RIS K E, EEIEEYE
KARBHRIFEIER (Belkhadir and Jaillais, 2015; Jail-
lais et al., 2016). M=% 2 5§ BE 1) A R AR AT B 410
A AR K A2 K B 2R 1 (Kim et al., 2006; Yan et al.,
2018). W FuR A, 76 B A2 BU9DL B I HE AR P g AR IR
FiE Al L R 3k 08, A4 51 R AR A B () 528, 1 7E Y1
S B 2 PR B T b I Rk S R R A
A — 8 KPR H IS 2 558 B sk 2k 5 1S AR
AR 2R B (5K X, 2016).

S F T B T R DA B AR A R T AR R R
WA e, i 7R IE 54 N E A 0% ARV AIEE
AV ER " B AEY)F K B (Yang et al., 2020),
— AR R A2 SR T HEE AL AL, R

VAR AR e 2 52 40 B S o ™ E I AL
(https://kns.cnki.net/KCMS/detail/46.1019.5.20200526.
1727.002.html). KRR 2~3 mm FH — 52 # B HI45
TRGEAT Wi AL B, 51 KR AE K A . (EAR BB
FoAt A AE R BRI R AR = A i i azt /s TR
&Ko PERIE , IARAEARBEAE A N AR = AR B B i
I F A AL BT ) . FE IR SR B EE AR AR K
el (0 1 AR o P 5 A Ak B K BIOUER 5 A 30
min, H AR AR I R, I AR AR (e A 40 i 6 i
TR PP R DY B I o ES /NS T A AR S PR S i
(PRI 70 A [RIRE IR R B, 78 FBS A0 EE B AN L AT AR 6
h J&, PR b Fh AR (R A 35 32 21 7 S, B0 R
R AR A F ] PRI B A B 5o U8 A i P 22 45 Ach 2
J& PME i§E4k, KRBV A3 5 /N AR 22 (0~10
mm)#B 7 1) PME 13 14 52 B 520, JC AR 4> A2 A0
A bR 2 AN R (81 45, 2006).

R AT, PME IERIA 2 B, 1% 2 R 4
FI) 20 f 1 2 F R A AR FEAR & SR, PME 1] BAA# 2R
2 AL G O & B R & SR R IR, 55
BT DA e B R 4G G, T SRR, 2 e
MuEE R R . (HEEE T 5 RIRMIL G2 IRZH R
JEZIE, PME 35 VAV pH AR P HoAth 55 1 IR B
£ (Micheli, 2001). HRHFEAHHT I, AR Y PME 1
TEPES R AL R R RS, [FR 5458
RS IEMSC. Ik, PME 5 P BB Y 32 4075
ERIFERE (Yang et al., 2013).

HR, O&T SR PR I 5 i =2 2% B I 1 o 3
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R S5 ETEA BRI . R IR H A 2Bk
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SERZH 5 4 M 2 R PRDRG B, 4 BE R 5 b 2 R
e FUEIE FR G K M 33 T AR 4 BB ) A ) 2 R
55 DyRg, 14 20 Mo BE - J 6L - 40 PR 4R 2 H U, A i
AR 2 B 4], B A K AT BRI, BRI
T DA SZ 2040 . 20 i R 1) 72 A mT DAY S A
VIam RS BTA SR s R AR G I RE 77, AT IS B B
rIHE .
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