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Effect of Polysiloxane—polyacrylate Quaternary
Ammonium Salt Block Copolymer on
Cell Membrane of Rhizoctonia solani

GU Guangwu!, DONG Chenyun!, ZHONG Weiqiang?, ZHANG Anqiang?, LIN Yaling!

(1. College of Materials and Energy, South China Agricultural University, Guangzhou 510642, China;
2. School of Material Science and Engineering, South China University of Technology, Guangzhou 510641, China )

Abstract: [ Objective ] The study was 1o investigate the effect of polysiloxane—polyacrylate quaternary ammonium
salt block copolymer (Si,—Q;) on cell membrane of Rhizoctonia solani, and to provide a new idea for the control of rice sheath
blight. [ Method ] The effects of Si ~Q; on cell membrane integrity of R. solani were observed under differential interference
microscopy after PI staining. The effects of Si —Qs on cell membrane permeability of R. solani were characterized by
Coomassie brilliant blue method, anthrone—sulfuric acid method and conductivity method, respectively. Malondialdehyde
(MDA) kit was used to determine the content of MDA to characterize the effect of Si —Qs on lipid peroxidation of cell
membrane of R. solani. [ Result ] Under the fluorescence microscope, the mycelia treated with Si —Q, are observed with

fluorescent bright spots. It is found that the protein, carbohydrate and electrolyte contents in the mycelium culture medium
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of the treatment are significantly different from those of the control. The MDA content of mycelia and culture medium in the

treatment increased with the increas of drug concentration. With the difference of PDMS block length, its influence on the R.

solani mycelia membrane is also different. [ Conclusion ] The results show that Si —Q, destroy the integrity of cell membrane,

chang the permeability of cell membrane and the structural and functional integrity of cell membrane. Moreover, with the

increase of the block length of Si —Q,, the effect is more pronounced. Cell membrane is a target of Si —Q; for inhibiting rice

sheath blight.

Key words: polysiloxane—polyacrylate quaternary ammonium salt; block copolymer; Rhizoctonia solani; cell membrane;

permeability; lipid peroxidation

[ W58 & ] WS A 22 4% B8 ( Rhizoctonia
solani ) SIEAKFELNA (rice sheath blight ) J&
KEKBE = ImFEZ— 1 EFk, BTG
FRAHE) AR RS8R RSSO 1Y & 2R
EhnEEF . HAET, KSR PTG L
NG R N E, BENZAEMHIENRE, Xt
IKREBHR B 50%~60%, HAFE0NE, &
SORCET 2, , e R R B 1Y 57 ) A KAt
2y PEIREL (-4 BRI, BRSETT 8  B TG 25 56T

TAKRERZ e BAEEE S [ HARS
Ji& | ZR R 2R R, DR A 7 ik

AP EAG  W B AR R A, I HAT
AR, # ZHTES . &, etk
AR b5 /K AR5 7T (50 o 2B dh i s AL
FERIAELUT T . — 7 2R A 5 H
B L A R AR T AR T, 2 A R
FTRAMPIE Lo) , RN B ER IR — e WA,
FLBR K 23t A 4 RS O R A, O 4
2L, FE I A N Y i, B AT
Fi—J7 I, BRI S AR 8 A Ak
BRI Al , SEMBIRAME, Mk
FRFLAMAIER 151 o /NP RdE —K R
R, Ha+F2/0T 500 g/mol, HAFH
WA I . BN T ZEEE N T RUEY)
HA RFMRERER, HE/NrFFEit A5
Pk . RENEZE FORMEREME R ERS 18) . RoF
Zhp b B8 T KT 200 g/mol Y HA e Eh 4k
MBI REY), WA —L R F BB kR
HWtel o FHECT/INVrTZpth, REERE R
HAREWL . BB/ RN PR
5t S BV R ST A SN A Fo-10) o ARPRGETRIT DA oY
TR T R R 1) 53 F S5 0 FLPW R 16 M 48
Ky, FrHHA R 3R e h e e ek 2 e
( PDMS-g-BC ) MR M BEE: 24458 (PQD-BC )
PARN R 53 2 e HLAT 5 | e TR AR 20 B 5 e A g ot

HEALRIDIRE, X/ PR AN AR T
RukALE - BNIGTRER e i B LR Y HA A
[ T PDMS—-g-BC 11 PQD-BC Hy %54, A 0 EIR
AFRFTIHXT R. solani AR, [ AWF5E D]
AR ] RS AR R R e L B s R DL AR
JEE R Big Jo o SR A S R R AE SR ik AU e — SR TR
2 e o B S SR A X6 7K e At s TR A4 L 1) 52
U= S E A VAN V0B S NG e 5 2 VA R = @ S ESS
i R A AL B LR Ak s . [ 90U ke )
R ] ReEEDE - RNIGEREE R i B L R
WAL EA /N F 2830 0 RAF IR, e A
A X T/ IN3 T2 R kT TR A 248 )4 T AL
B, AU, AT LAIE A A5 T TR A 20 i S A e A
. BEE SRR, WRRRHEEN - R
TN A T Tl 2 e 6 o B e SR W E 7K R S0 A o 7T )
YE FHAILEE K A B i /K et SOR o v %) 552 s 1o
HrE.
1 HREH%
1.1 KA

S MG 22 ¥ W Rhizoctonia solani K i hn AG—
114), FHAERLO R 2= AR 2= B A ) B 22 BT K
B I

PDMS-b—(PDMAEMA-BC) ifb2:4 M5 —H
FERESA LT -b- R ( ZH 2N NG IR EE -
WG ) B R, IR REYER
IR (Si-Qq, x=0, 2. 5) , #3CHk [ 12 ]
FKHEFH#%#% A MR G (ATRP) A .
Si,—Qs. Si,—Q, 5 Si,—Q, [ PDMS B B 4351k
0.2 x 103, 5 x 10° ku, PDMAEMA-BC #x B 1
KBEEHR 5 x 103 kus

R e 5 8] PD 3R LM PDA 1535
FEFSCER( 13 TP L . A- S FI 2R L ( BSA ):
ETATREARAF; BALHNE (P ) -
L EEBTRL T A AR AR A IR A F B ST iE



94

G-250: JIMBEAERHABR A R R S3Hral,
g EE LR R AR BRER: bral, )
MALRAFN T =M OB (TCA) « 4riral, [
LR A R A F

FEALLS: POLRMEE: A5 Eclipse 80i,
H 7K Nikon /A &3 EAMAT W43 GG . A5
UV2300, g REREAUIARA ] B FRL
U5 DDS-11A, Iz AU EHRA BR A F .
1.2 REFH*
1.2.1  Si—Q, *F R. solani %0 FLIE 7 APk 89 % viy &
A (1) EWRNE: IWRHARAERIRAE PR R,
solani H2% , AT PDA, T 28°CHE A1 48 by
7 mm FIFLESMEE T 2 d J5 1Y R. solani FY&H %%
FTHURHE, BeM T30 PDA SEARES & 48 he

(2) WWEEFE: WISILERY R. solani TE51
GFTHCR R, K 3 BT HUT 1Y TR 4% A 21 45 mL
PD Jiga3dr, 78 28°C F LA 120 r/min F2 K T E
48 h, TR

(3) WREFR: TEdE TAE G RS R
e BE BB ER VAR 5 mL, ZJS NI 45 mL BT,
HHAYRE N 0.5 % 1C,,. 1C,. 1Cy,, 7 28°CH;FE
FEEE 2 do

PRBGE B R G w22 T o384, A 1 mL
PBS &l A1, BGE & F ek o4, il
A AR, 1 mL FAER T 1.5 mL B.08 %,
10 000 r/min #5.0> 5 min, # F3%, fIA 1 mL PBS
A, 10 000 r/min &0 5 min, 7 [, =H
B2Ww, wEEFwRSAM. A 100 pL PI 3
W (10 we/mL) , T 28°CH; 48 il s 5+
1 h, 10 000 r/min &.L> 5 min, 3 LW, A
1 mL PBS #&, 10 000 r/min &.0> 5 min, 3
i, EE2W, WA PIYwAM. S pL
A TEI R, mLmB ARSI B R, T2
B RTAT Gl D% -3
1.2.2  Si—Q, *F R solani %8 BLREL 5 i M2 69 %5 vf &
A R 121 TS I, WE 48 h 5
USRI 224 H, PRICEREEL, FIZRIBKE %
£ 50 mL, fEHZMREER 0.5 x 1C5,. 1C5,. 1Cy0

(1) EAESEMNE . FRE 10 mg 4 17
A bR fE S (BSA) 4T 20 mL 218K,
3 0.5 mg/mL XJ B SAH, 4300 H 0.00, 0.03,
0.06. 0.09, 0.12, 0.15. 0.18, 0.21 mL, 434
A1 mL ZE187KIEAT; DL 1 mL Z8 8K 25 H

XTRE, A5 mL % B g, & 5 min
J&, FEVEK 595 nm AN RE O R A A IO
JE Aggso FHUE G BE Xk B R AT 26 M 10l H, SR HX
FRUERRZR (40, FREL 0.2 o B 22 '8 T I & i ) 45
W RN, WAl S AT SR
KB KA 2o R DA TS 55 TR 22 1) 45 e i 2 4
oA IRER, T28C . 120 o/min 1 FH,
TEO0. 2. 4. 6. 8. 24 h 4> W10 5E % W h &
Ji e, ARPEAREM LT SR, I HR R
(1) $BA A TR 2 B B i
RURANAR (ngly) < zﬁfﬁﬁ”(ﬁﬁ%ﬁﬁlmg/mm x AR (L) (1)
HLE (g)

(2) KB & EIE . FRIL 10 mg %
BPRES B AT 10 mLAS5) 1 mg/mL X B SRR,
JPHIEL 0, 0.2, 03, 0.4, 0.5, 0.6, 0.8, 1 mLN
KZE 1 mL, A5 mL B - GRRER, WhAKE
15 min, ¥7K# 10 min, 7E 620 nm A0 & WG
Agoo FHWCCEEXT MR FE HEAT M T, SR AR h
2 0s], FREL 0.2 ¢ P22 T4 MR e b, Xt
R 2R 1 [R) B 0 o S S . B SR P 3 vk
FH, T28%C. 120 v/min ¥F, 1£0. 2. 4. 6.
8. 24 h 43 B E B W A A pE o ARk, ARERR
HEMZTT SR, IR EARIEE (1) $B8ar o
HHZINB B,

(3) MBS EE: FRIL0.2 ¢ W4T 4%
WP TR RV, X MR AR 2 R 2 1 R
SCE . RENMAGEE 3 RER, T 28°C. 120 r/min
A, {1 DDS-11A FI FRUAE0, 0.5, 1, 2,
3. 6. 9. 24 h Ar R E B R AR L
1.2.3  Si—Q, %t R. solani %0 JLJE S Fy it B AL 69 %
v g AR MRE 1.2 3R RS R, I 48
h G B 224 F, PRI, HIZRIBK
FEZE R 50 mL, Al 2K FE R 0.5 x 1C,,. 1C,.
1Cyo FRHR 0.2 ¢ T2 T AR B ZReic sh i, ot
MR e IR A s e, B 3 IE R,
T 28°C. 120 v/min % F 24 h 5 ik, 2wkt
2 TR

FREL 0.2 g 2%, HIA 10% =52 (TCA )
2 mL FIZb s A0y, vk O S5, 10 %
ZHALTR 6 mL 0T, ISR TR TR
L 10 000 r/min, 4°CF &0 10 min 152 FiE W
FRE RO . FN I (MDA ) 3057 &0 5
22 (FESRIBOR ) ARSI MDA &, RH(2)




3K MDA &,

B E i Lo YT
DA e - RS RESLE x Ak x ERIREEE (2)

2 HRE59MH

2.1 Si-Q, 3t R. solani BRI ST E 14K RN

N T HEGE 3 MO [FI S5 R 1Y Si —Q5 X R. solani
A SE R AR 5E , ATz ] P 2SO GYLEL,
SRRt 3 A AR B RY Si—Q, AbFH
(RZK RSSO TR TR 22 945, BEJS TR 535 nm (0
RNTWEEE 22 K SOt oL, I 5 HAE AR
ot CEDE) BT R xs . T PLYYEL
GyF IO R I e B B A AR, K RTE aa SZ 4 1 2
JRL R N AN S s AL M s o) o PR, Al ]
PI QL (LKA Si —Q5 RINMZENER > T 2414
TE 3 PR T XS 7K RS SRS T TR 22 40 1 15 5 R 1
(R

Bl 1R 3 Fl Si~Q, XJ R. solani T 22 4f fifd Ji
SEREMEZ MG DL, B DG SE 3 N WSS B B

Control 1Cy, 1C.

0.5x1Cy,

Siy=Qs
Fot
Light

7t

Fluoresce

/s

Fluoresce

SiJ_Qi
Mt
Light

7ot

Fluoresce

B 1 Si-Q Xt R. solani B 2240 MafE 5T BRI 20T
Fig. 1 Effect of Si.—Q, on cell membrane integrity
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Different lowercase letters among treaments represent significant difference
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Fig. 2 Effect of Si —Q, treatment on protein content in R. solani culture solution
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Fig.3 Effect of Si —Q, treatment on carbohydrate content in R. solani culture solution
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Fig. 4 Effect of Si —Q, treatment on electrolyte content in R. solani culture solution
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Fig.5 Effect of Si —Q, treatment on lipid peroxidation on R. solani mycelial cell membrane
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