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BE DR 0 2 HEAT S Ak R AR ) AE L o B K4l SR DK G SORY i 147 55 8 41 DNA ™ 38t — 1395 bp 1)
H I /v Beo RT-PCR 20 M7 R B 1% 7 Be ok Rspgd 35 DR (1) 56 & TR I B HE, &5 5 AW & 1 (278334, 57 bp;
545-601,57 bp;657-715,59 bp;10904155,66 bp;1244-4304,61 bp) » 4 fih X 2 1 095 bp, i fih— 5 4 364 %
R B A% RIE Rpgl e, Rk =¥ K%k 40 kDa, B W W1 2 5 ¢ 30 0 % 1% i
(Polygalacturonase, PG) ¥% P, iE ¥ 4 277. 78 U/mg. EWf5 B % 0 M R W, RsPG1 1 & i 5 LW PG 4
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SUR G B T B0 T AR AR % 0 L A
TG S 4 S S50 0 A A o 6 1 2 B o i
i 11 B 9 5 HC B0 A 0 R AR G, JLRN b
DL 22 28 2 F 0 % TR 8 (Polygalacturonase, PG) 7% 1 i
i 0 0 I SR L 2 R AR A R B v T e e

HLY 3 S5 EL T PG 4 T 3 F 2 3 IR 5% ik 28 11
A AN R B 9 PG 8K [ Rl 208 B R[] PG 4 i 3
BRI 91 22 ) A 2 00— S0Pk SR AL i L £
T 6 {5 5 1 8 A7) X 4 B R R R X R 4
£y 45 < A 22 35 BRI R 1R E SRAIE T B A B R
Ve, o A8 % M 5 e RUBTE Y 2L PG 21 T 3%
Poo VEZ W TIME ISR AD PG 1 3L DR A 2 A P 7D 5 3
DRI 1 £ 5 5 410, G PCR 4™ 489 97 156 i PR 21 S P 3k
B, F Lo N B A R K Y . Osker
s U e A3 T TR R R 28 R BB B R AT 4
W S P S Ak Sk S G M F S8R R T PG 4R 4t
THEARKYE . A SCHE GenBank i fit 1 7 41 %
W59, 5e B T KRG SR 1 Rspel F: D4, ) %t
H B AT T AR A 2R 4T Lk B B
U %K PR AE 95 1 B0 B ep R R 5 % paip
I A 0 A 29 S A

1 MR Ik

L1 #ikEk

IKRELURE IO T YN 2 g A 52 50 38 VL 95 7K A8
MRy B AR A . KA W DH 5o 1 BL21: f A 5256
ERAF
1.2 Rspgl EEMRESRIE
L2.1 k#ByHmEEELE DNA B9 5 PCR
i1 R CTAB 3 1 HUK RS S0 1 5% DR 41
DNA. H#i GenBank 5 A 5% SCHR h pg 45 P 5 41 &
i 8l #, P1: 5 -ATGCACTATCTTTCCTTTGCA 37;
P2:5"-TCAGAAACTACCTCCTTTGAC3".

20 wL & W4k R : ddH,0 12.5 uL, 10 x PCR
Buffer (% Mg®*) 2 pL,dNTPs (% 2.5 mmol /L) 1 uL,
514 P1(20 ng/pl) 1 pL, 5[4 P2(20 ng/ul) 1 pL,
Tag DNA B & (5U/pL) 0.5 wL, &k DNA (50 ng/
pl) 2 plo PCR [N 45 #F:94°C 5 min;94°C 1 min,
60°C 1 min,72°C 1 min,30 MG ;72°C 10 min.
1.2.2 Rspgl ERBIZE SN F: X Chung
09 5kl % B, coli DH So FUIKZ A M. T4l

JTORE R A8 4% pMID19-T 38 771 & Ud W 15 BEAT » JiURE 1)
WA 1 T k2847 BB P 5 B 74 2 50 mL
410 mL LB/Amp (50 mg/L) K% 3% % [ 85 0 45
379,200 r/min, Je K5 77 2 0D, 2174 0.5, FHU5
L WD) 56 AIE  (E A B v B Ik b R TR T
PR A AR 5 2 w0 o

1.2.3 Rspgl BERERRMFRZFIE (514 P1 A P2 1
53 435300 _E Bam H 1l Xho 1 ) U] 4 55, PCR
KRR o B Bam H 1 Al Xho 1 XUEG ) 3 1
PEW) R % 3R IA B AR pET28a (+) , M 8 5 10 %
WO 7 VE AT PRICRT P v B 7 & 150 mL %
50 mL LB/Amp (50 mg/L) 1% 3% ¥ 1% #E % i
37°C ;200 r/min, J£H EEFE 2 0Dy, 244 0.6, I N i&E
5 IPTG (9K FE %y 0.4 mmol /L) , [ 144 35k & % 51
28°C 4k 4% 9% 6 ho HUEE F7 W W 40 mL, $E 42 40 g
WAL T EAT SDSPAGE HiIyk 73 B (43 B IR B
12% » WAL Ty 3% » FbrEE 10 Promega 2
H A ) R PGS R

1.3 Rspgl ZERREREFYHEDNERFEDFT
1.3.1 Rspgl EEFFEH 447 M GenBank 118 22 4]
KIFH), W H] Vector NTI Suite 8 3 47 [ Y5t 1 Lb
B8~ I T I 5 A R PR P Wl ) S 23 Ao

1.3.2 RsPGIHIEMBERBEDN: AWM
Vector NTI Suite 8 #1F 24T 2 FL 1R J3° 51 73 # Rl R ¢
BB R d . K A http://www. cbs. dtu. dk/
services/SignalP / I S AT S KR A T
G g R e PBIL {55 )52 (hitp : / /npsa—pbil. ibep.
fr/cgi-bin/npsa _ automat. pl? page = /NPSA/npsa _
hnn. himl) "% A1 ISREC Iz %% #% Chup://www. ch.
embnet. org) b7 SE. =K 4K LL ESyPred3D Web il
% 2% (http://www. fundp. ac. be/sciences/biologie/
urbm /bioinfo /esypred /) USRI g A AT T el
SWISS-MODEL Workespace H 4% #% ¥ Tool F2£ J#
(http: / /swissmodel. expasy. org/workspace /index. php?

i

func = tools _structureassessmentl) " 3 17 1& & f1 3
s FEil it Vector NTI Suite 8. 0 1 PyMOL Viewer #&
PESE AR R I B o PRI DRI I Vector NTI Suite
8. 0 B T £ 11 5T 43 & A5 A SR R A A
AN I B 2. B H http://au. expasy. org/tools/
protparam. html " [ 3 % ¢F T 2R 11 50T 4L Bk b
PSR R AL 70 1 AR O R R T R
B NG % Fe BOR B K 4. J http: / /biotech. ou.
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¥0.2 g HEAWT 1 mL KT HL0.S mL & £
W, 0.5 mL pH 5.0 ) 50 mmol/L 715 & 47 1
T2 i 2 I A T ) B 0. 25% 22 3K A LB E R
W 1.0 mL /K. 50°C fif fi# 60 min J5, 37 BN
A DNS X 2.5 mL, I 78 ¥ K @ o {3 10 min,
HUH LKA Hl e TN 8.0 mL [ ZE 48 7K 6 B 74 4
JEAE 540 nm Ab W 5E NG S TR . 0 BR AE W A
NG A MR AL R AE ] B o PG g% 1k
AL SOC TR 1 h AL IR PR T8 1 g 38 s B T 5
) Wiy

2 HURAI

2.1 Rspgl BEEAMRES S

FIH PL/P2 3X — 5 )%, v A 7K FE SUAE 9 B
LA 41 DNA r 3%t Repgl FE PR A 58 48 T T80 B 13
HE 1395 bp, ¥4 1% 7 Bk #2804k pMD19-T 3k 15 5 4]
JE R pMDRspgl . ¥4k 15 W E. coli DH 5a J&
PCR %5 1iF » 3 15 1F 1 3% 42 (1) B 1k ve B+ E. coli DH
S5a / pMD-Rspgl (B 1) o PH M v B 1 20 5 )5 46
GenBank 73k 47 Blast, Rspgl R 741 5 Du 45 (&
bili %5 : FI544456) & Aii (1) 5 K S0K 9 B pgl 3k I8 7
IR 75 MLANE (G—A) A, e 741 58 4 — 3.
RT-PCR 7R, Rspgl Je A ¥ 56 JE i 1) mRNA 4> K
31095 bp, K EH 5 AN G 1 (278 - 334,
57 bp;545 - 601,57 bp; 657 - 715,59 bp; 1090 -
1155,66 bp; 1244 - 1304,61 bp) o W /5 [ 4 5 [X
A SE RN TF IS B2 AE (OFR) i 46 %5 5 1
ATG, & L% i+ TGA. JF AT AE7E 3 A B il iy
fig 1AL 55 23 5 A Ava T (259)  Hind I (470) F1
Pst T (493) .
2.2 Rspgl EEBEHXKRRIE

TE TR E. coli BL21/pET-Rspgl i\ IPTG
FERLGE R A4 g . SDSPAGE BoR,
fE41 40 kDa b — 4% B S 0 R iR 4 e B 1 (&
2) o TR e R W, A Al MR A A 277,78
U/mg (4 3) »

bp M 1
1500 —

-

<«—1395bp
1000—
750—

B 1. =40 F k1 pMD-Rspg! PCR 1 B 5k B i
Figure 1. Map of recombined vector pMD-Rspgl by PCR. M,
Marker; lane 1, PCR production of recombined vector; lane 2, PCR

production of control vector.

«—39.81 kDa

B 2.Rspg! ERFE#EFIELMBER SDSPAGE E
i

Figure 2. Map of the prokaryotic expression production of Rspgl
gene determined by SDS-PAGE. M, Marker; lane 1, Prokaryotic
expression production of control vector; lane 2, Prokaryotic

expression production of recombined vector.
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Figure 3. PG activity of the prokaryotic expression

production of Rspgl gene.

2.3 RsPGl EYERESH

2.3.1 RsPGl RIS M 54— 4l R ] Vector
NTI Suite 8 % fF 4> 7 % B, RsPG1 ] 364 A% 3
Uk 5 A B W PG R 1™ A 51 10 41
NTD.*?DD.** GHG FI**RIK (& 4) o F) H Py Fif 455 40
HEATAS 5 Ik T 2 W9, RsPG1 W] g (NN 32, 7] fE ¥
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MHYLSFAALAFAPILATATPVSRCTGTIASLDDVAAAQKCTTVTIKGFTVPAGKTFELSLLDNTVVNMEGDVKFGVANW

AGPLFSVSGKGITFNGNGHTFDGQGPSY WDGQGGNGGVTKPHPMMKIKISGTYSNVKVLNSPAHTYSISNPAKLVMSKL

TIDNSAGDAPNNQSGGKAAGHNTDGFDVSTTDLTIEDSTIRNQDDCIAINKGSNITFQRNSCTGGHGISIGSISTGATVQNV

QILNNQIINNDQALRIKTKADATSASVSGITFSGNTATGTKKFGVIVDQGYPTTLGAPGNGVKISGINFTGSTNNIAVTSSA

QRVAVNCGTGCTGTWDWSKLTVTGGKASDSKYRYSGVKGGSE-

& 4. RsPG1 1 — R 54

Figure 4. Putative protein primary structure of RsPG1. Sequences with underline were the strictly conserved sequence segments of

all organisms’ PG.

TRE T RsPGL 1 EFE LR o B E S BT
B A i Sk R A 45 H B0, Hh AT 220 SRR
S5 7 BT R o R TR S BT 60. 44% ; 4E
HEE 8 AN 29. 67% 5 {HIX — FR A% A0 3L 5 R e
RAWR 5k AR AR

F IR O g B vk 43 3 5 4 P A 5 ) (E
45.6% If) RsPG1 ) =R 45/ K, 5 H e Z W PG
—HE, RsPGL 1) = 454 F 2 th 10 N E G g
B IR AT TR T RO HE 51 T i 11 R e 45 44, AN B
PrB I 22 -39 MEIER AL . 10 A BT S H B
BT AN SRR A i (B S) .

5.RsPGl =ZREMH FiBE S REE
Figure 5. Putative protein tertiary structure of RsPGl. A: Cartoon;

B: Surface; The arrow indicated the opening activity cleft.

2.3.2 RsPG1 By RR 5 1h e o #7: 45 #: 0, RsPGI1
(I FLR 4> F it 4 37.62 kDa, 43 730 C ey Hysoo Nugo
043S,,-pI 8.93. HATE RECH 20. 93, IR 454
7451, B AR T B . —Zgiig L
SRAKAME N A2 PSR K R HC - 0. 1320 SE.41 1 5E 47
F WL, RsPG1 B4 T 41 4b» o5 66. 7% » e 41 fifd
AUV R SRR Y I ) 11 1% .
11 1% RV 11 1% o Sy o 5 JE 45 1) T3 2 7R 5 RsPG1
F2HE 2 LU P 1) 0 A0 530 R

7E RsPGL Loy H0AE 6 A1 It 2 IR ik 2%, 7T T A&

34 R B (Cys™Cys', Cys™ Cys™, Cys™-
Cys™) o WAL T e A7 5 20 7 57 RsPGL 23 53 5
14 22518 4 IR R 4 %2R 3t 22 S5 1R
A 25 o ABAE L 51 b BE R A7 7E NS Ak A b
ANAFAE O-FEFEALAT 1 .

2.3.3 RsPGl I RGFH KD : RE U T &
W, SRV T R K R K R 16 57 b 22 8% B i T 308 T
AGL @l B, WL PG W7 51 A AL 5 s SR T 5
WA SR NT RG 2 RO AG3 Rl B, BUAR I 5 KRB 4L
A5 R AT — T I 22 S {FUAH BL G e B T A DL
AT v T G e AE A 5 BB B 1) PG A R 22 S 8
Ko HEI A K A R JE A [\ Fr 5 & 1) PG 7E 7 41
FHB K ZESR (I FmPGL F1 FoPG) , RI# /& 5k [ [H]
FPECH HOR A PG 2 8] (¥ 22 5 7R K (i BfPGL Al
BfPG3) ;1] — $ 55 2% O¢ R AR 1) i JiL L 1R I PG 1)
FEABLJEE S T 5 v (fn BfPG1 I SsPGh) (& 6) o 3% mf
REFZ /R A1, PG AR EE I BUR IR T2 —, 5P Hh
B 7 B R R

3 g

R 77 51 () ARABLE > 4 0 993 i B B PG B A R
BT 7K AR B 28 K0 3X — KR A =28 PG B, 4
& endoPG. exoPG FiI
galacturonosidase) . Markovic VW T %K RN
115 4~ PG 341, 45 LW, 47 4 A )y 5] (NTD .
DD.**GHG FI*°RIK, L2 i % PG 11 F¢ 31 Jy #E) 1
JITA PG rhg P 4% £k <3 15 11X 2 5 45 RsPG1
[ A7 72 (""NTD. DD GHG A RIK) .

S A b AN 5 R 993 i EL B IK) PG, S i
R B e S A AT ML I e B R 2 O i
TRAF I o BB v (R R 1) 1) endoPG T
Feah & A T AP, 7B K 3 A a7l
Jg Cys’Cys'", Cys'”Cys"” Fil Cys™ Cys™, Cys'” Hy

Peh ( exo—poly-a—
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6. TEIEYHREE PG MR FHLH
Figure 6. Phylogenetic tree of RsPG1-R and other PGs. RsPG1-R, PGl of R. solani (Isolated from rice) ; RsPG1-M: PGIR. solani (Isolated from

maize) ; RsPG1-P: PGI of R. solani (Isolated from potato) ; BfPG: PG of Botryotinia fuckeliana; FmPG: PG of Fusarium moniliforme; FoPG: PG

of Fusarium oxysporum; AnPG: PG of Aspergillus niger; PgPG: PG of Penicillium griseoroseum; SsPG: PG of Sclerotinia sclerotiorum.
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Cys™, Cys™ Cys™ .,

e R 45 R 1 SR s, 22 BORL ) 0 IR ELE PG S A
LA M2 BIT &AL A T VAT U5 [ B i B4R
g, B — BT @I 22 -39 DR AWML K 2 -4
A BT BIEL M . XL BT B I AE M 45 b
TR T — DMK R X, 3K — R IX A1 PG 1
W PEAL X e 7R N, 5 — RN o8 e, 32 22
ORI G PG B AK R0 ™ 7 o @ 3D A A 45
R RE TR 0 4f5 7 51 K 422 1) RsPG L 520 55 i )y 1)
17 45. 6% MRAHALYE » 58 42 T L] R AR & L 205 i %
) &5 460 o F POIASE AL 0T 41, RsPGL JRAT 10 A AT (1)
BT B I, XL BT B I LW h 3 A BTN 4k
BE AL G 45 44 21 B A2 L N, 17— > il 2> BOLA
WHRRIE ) o IR, RS KA k. =T
XL BT S PR T AR REB X A, A S R TR Ak
RsPG1 (¥13% 1 (ENEOR 77) B ARG, @A fp ik —
W5 -

S B A BT R W, KA LUK B PG K
ML T (1 AR 523 5 DLAE BT R 2 A K RS S0A 9 T
5% DB B T 4 ORI AT S e . (R A BE
TR FRIE I R, LR [ PG E MEARAK, 11 4
20 1 2 R DA X A e X R RN
20 B A 3 40 5 R 1 AR ) o A 4B DU
W 23k (e BF) i BARAE 3 WA

22 JCHR

[1] Liao H, Xiao L, Wang H. Analysis of developing annals
and evolving causation of rice sheath blight (in Chinese) .
Guangxi Plant Protection, 1997, 10 (3): 3538. (in
Chinese)

PRIE AR, W B, B JRTEGURG 0 R A P S i AR
J PRI AT ) P AR AR5 1997,10 (3) :35-38.

[2] Carpita NC, Gibeaut DM. Structural models of primary
cell walls in flowering plants: consistency of molecular
structure with the physical properties of the walls during
growth. The Plant Journal, 1993, 3 (1) : 130.

[3] Birgitt O, Patrick MH, Ulrike M, Paul T, Klaus BT.
Polygalacturonase is a pahtogenicity factor in the Claviceps
purpurea/rye interaction. Fungal Genetics and Biology,
2002, 36(3) : 176-186.

[4] Zhang H, Chen X, Tong Y, Ji Z, Xu J. Damage of cell
wall degrading enzymes produced by Rhizoctonia solani to

rice tissue and cells. Journal of Yangzhou University



396

Xijun Chen et al. /Acta Microbiologica Sinica (2014) 54 (4)

5]

6]

(7]

[8]

(9]

(10]

[11]

[12]

(Agricultural and Life Science Edition) , 2005, 26 (4) :
83-86. (in Chinese)

KA, R A A, B A IJEMR ARAUA. SURE 9 T i B
e At Tl 0 K R A RN A M ) IR AR . 0 R AR 2 4R
R 5 22 A7 B2 Ji) 52005526 (4) :83-86.

Chen X, Zhang H, Xu J, Tong Y, Ji Z. Cell wall
degradion enzymes produced by Rhizoctonia solani and
their pathogenicity ot rice plants. Jiangsu Journal of
Agricultural Sciences 2006, 22 (1) : 2428. (in Chinese)
Wi &7 2, 5RAL AR AR, B2 E, SRR KR SO 0 B
PR 5 A Tl £ 7 7 R B0 1 1T VTR A % 4l 2006,
22(1) :24-28.

Wubben JP,
Visser J.

Mulder W, ten Have A, van Kan JAL,

Cloning and partia characterization of
endopolygalacturonase genes from Botrytis cinerea. Applied
Environmental Microbiology, 1999, 65(4) : 1596-1602.
Williams HL, Tang Y, Hintz WE. Endopolygalacturonase
is encoded by a multigene family in the basidiomycete
Chondrostereum purpureum. Fungal Genetics and Biology,
2002, 36 (1) : 71-83.

Li RG, Rimmer R, Buchwaldt L, Sharpe AG, Seguin—

Swartz G, Hegedus DD. Interaction of Sclerotinia
sclerotiorum  with  Brassica  napus:  cloning  and
characterization of endo— and exo-polygalacturonases

expressed during saprophytic and parasiticmodes. Fungal
Genetics Biology, 2004, 41 (8) :754-765.
Gong Z, Arid G, David AJ.

Studies on cloning,

sequencing and  genetic  transformation of  Pcpg
(Phytophthora cinnamomi polygalacturonase) 9 and Pcpg
10. Journal of Northwest A&F University of ( Natural
Science Edition) , 2004, 32(8) : 1-6. (in Chinese)
PUHE R Arvid G, David AJ. H5 p% 5 £ 52 2 3L 1 e
FEDN 9 A 10 f s B I B LI A R AL BIE ST P bR
PREHE R 22 22 4 CH AR B2 RR) 52004532 (8) :1-6.
Gong Z, Lii Y, Wang X. Studies on cloning, sequencing
and genetic transformation of Pepg ( Phytophthora
cinnamomi polygalacturonase) 16 and Pepg 17. Journal of
Northwest A&F University of (Natural Science Edition) ,
2005, 33(6) : 1-6. (in Chinese)

PR, B TCel, FmRM. s 2 0L AU IR g 16
HLT He PR 5 B I e HL A% R GEBE ST T JB AR AR
Rl R 2 2 i CH AR REE ML 2005,33 (6) 11-6.

Oskar M, Stefan J. Pectin degrading glycoside hydrolases of
family 28:
evolution. Protein Engineering, 2001, 14 (9) : 615-631.

Chen F, Li B, Yang B, Zhang Y. An economical and

sequence-structural features, specificities and

[13]

[14]

(15]

(16]

(7]

[18]

(191

(201

1]

[22]

rapid extraction method for genomic DNA from filamentous
fungi. Life Science Research, 2010, 14 (2): 122-24.
(in Chinese)

MREEZE, 25 10 J0, B 0k, sl gl — Ff 28 % R 3 L 22
IRICHIED 41 DNA [ 07 ¥ A i B2 BF 70, 2010, 14
(2) :122424.

Chung CT, Niemela SL, Miller RH. One-step preparation
of competent Escherichia coli: Transformation and storage
of bacterial cells in the same solution. Proeedings of the
National Academy of Science of the United States of
America, 1989, 86 (8) : 21722175.

Bendtsen JD, Nielsen H, GV, Brunak S.

Heijne

Improved prediction of signal peptides-SignalP 3.0.
Journal of Molecular Biology, 2004, 340 (4) : 783-795.
Mglgaard A, Bruank S.

Julenius K, Gupta R,

Prediction,  conservation  analysis and  structural
characterization of mammalian mucin+type O-glycosylation
sites. Glycobiology, 2004, 15(2) : 153-64.

Primo ME, Sica MP, Risso VA, Poskus E, Ermacora M.
Expression and physicochemical characterization of an
extracellular segment of the receptor protein tyrosine
phosphatase 1A2. Biochimica et Biophysica Acta, 2006,
1764 (2) : 174481.

Fong JH, Keating AE, Singh M. Predicting specificity in
bZIP coiled—coil protein interactions. Genome Biology,
2004, 5 (2) : 240.

Lambert C,
ESyPred3D:
Bioinformatics, 2002, 18 (9) : 1250-1256.

Benkert P, Schwede T, Tosatto SCE. QMEANclust:

Leonard N, Bolle XD, Depiereux E.

Prediction of proteins 3D  structures.

estimation of protein model quality by combining a

composite scoring function with structural density
information. BMC Strutura Biology, 2009, 9: 3542.

Gasteiger E, Hoogland C, Gattiker A, Duvaud S, Wilkins
MR, Appel RD, Bairoch A. Protein identification and
analysis tools on the ExPASy server//Walker JM. The

Proteomics Handbook.

Totowa New Jersey, 2005: 571-607

Protocols Humana Press Inc.
Harrison RG. Expression of soluble heterologous proteins
via fusion with NusA protein. Novation, 2000, 11: 447.

Zhang F, Yue T, Fei J, Yuan Y, Gao Z. Research on
measuring method of PG
Boreali—occidentalis Sinica, 2004, 13 (4) : 134-437. (in
Chinese)

KK I HUR, R, R R M. ARG R
SEJTEWEL. AL AL 27 4%, 2004, 13 (4) :134-137.

activity. Acta Agriculturae



Wi &7 58 KRB SURE 3 1 Rspg 3 TR () 50 9 2 3% e 0 o B 7 0 A A I 2 20 A /AR A ) 2 4% (2014) 54 (4) 397

[23] Markovic O, Janecek S. Pectin degrading glycoside Armand S, Visser J, Dijkstra BW. 1.68A crystal
hydrolases of family 28: sequence-structural features, structure of endopolygalacturonase 11 from Aspergillus niger
specifici-ties and evolution. Protein Engineering Design & and identification of active site residues by site-directed
Selection, 2001, 14 (9) : 615-631. mutagenesis. Journal of Biological Chemistry, 1999, 274

[24] Shimizu T, Miyairi K, Okuno T. Determination of (43) : 30474-30480.
glycosylation sites disulfide bridges and the C-terminus of [26] Cho SW, Lee S, Shin W. The X-ray structure of
Stereum purpureum mature endopolygalacturonase 1 by Aspergillus aculeatus polygalacturonase and a modeled
electrospray ionization mass spectrometry. European structure  of the  polygalacturonase-octagalacturonate
Journal of Biochemistry, 2000, 267 (8) : 2380-2389. complex. Journal of Molecular Biology, 2001, 311 (4) :

[25] van Santen Y, Benen JAE, Schroter KH, Kalk KH, 863-878.

Cloning, prokaryotic expression and bioinformatics of
Rspgl gene of Rhizoctonia solani

Xijun Chen''?, Youde Wang', Jiahao Zhang', Shimin Zuo®, Yunhui Tong', Xuebiao
Pan®, Jingyou Xu'’
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*Key Laboratory of Plant Functional Genomics of Ministry of Education/Key Laboratory of Crop Genetics and Physiology of
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Abstract: [Objective] The study was aimed at understanding the roles of polygalacturonases in the pathogenicity and the
interaction between Rhizoctonia solani and rice. [Methods] According to the sequences of Rspgl of R. solani deposited
in GenBank, a pair of specific primers was designed. The gene Rspgl was cloned and expressed using prokaryotic
expression tool to elucidate its biological characteristics. The structures of the protein RsPG1 were predicted using
bioinformatics tools. [Results] A 1395-bp fragment including an open reading frame (OFR) of Rspgl was amplified from
the genomic DNA of the pathogen. Compared with RT-PCR results, it was found that this sequence fragment contains five
introns ( positions 278334, 545601, 657715, 10904155 and 1244-4304) and one 1095 bp ORF. The ORF was
predicted to encode 364 amino acids. Bioinformatics analysis showed that RsPG1 contains an 18-amino acid signal peptide
and 4 conserved sequence segments ("*NTD, **DD, **GHG and **RIK) characteristic of all the polygalacturonases. The
main structural elements of the secondary structure are o-helix, B-sheet and random coil. Six cysteines form three
disulfide bonds (Cys™-Cys", Cys” -Cys™ and Cys™ -Cys’”) . Transmembrane prediction analysis suggested that RsPG1
could be secreted outside the cell. Tertiary structure is a right-handed helix which consisted of ten repeated B-sheet,
forming an opening activity cleft. [Conclusion] RsPG1 is tentatively a 40 kDa protein with polygalacturonase enzyme
activity at 277. 78 U/mg. It is probably a secreted protein and has characteristics of all the polygalacturonases. The results
can help to further understand the roles that R. solani polygalacturonases play during the pathogenicity and how the
pathogen interacts with the host.

Keywords: Rspgl, cloning and expression, bioinformatics analysis, Rhizoctonia solani
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