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o RLKXFRFE/ T REAREDETEEDREGHEELERE, )M 510642

WE W KRS SORR B (Rhizoctonia solani AG-1 TA) i3 AL & 5L R (RsCar) B B fig . R F % B PCR
il RT-PCR $ R 5e B3 B RsCar B . AEWI{E B2 0 BT 2 B, RsCar SEH DNA # cDNA 14 KJF 5145518 1
814 bp F 1 395 bp, FF M BEHE (ORF) Hitfih 464 DEHMR . PR ~F 45 873 A1 WK, RsCat 85 B B A i U1k S0 i
R 45 W YR 3 S Ak S AR O S SN S5 AL S . R SR AR A BT S« AKORE SR 9 RS TR il B Y RsCae FE TR
AEE A FEPRE . PO # PCR(QRT-PCR) 3T R B : RsCar H:H MY RIAZ LR IS B & JLAS B BT
TR BE IR, ek UL TR G LS R BT R CAT TR . B0 RsCar DN B0 %5 335 F1 CAT B
TG AEAERT B . I RsCar 3 BT RBAE 7R 5% i J5 TR 3K 7= W BR3¢ J5 1B 4

KR
RESZEES S435.111.472 XEFRIRAG A
KR 2t A I o S R AR, R T K R AL
Al i R S A RS X, | KR DR R
FL 2 A W, RS e KRS Y 7 AL B R — R
WY B . KR SUR R 2 oAl 22 A% T
(Rhizoctonia solani) AG1-1A @& WHEGI W, 7
i 22 4% B (R . solani ) & — i 8 L1 + A% 1 4955 i 2L
WA Z, HEr 2T 0 708 14 A Rls it
(anastomosis group, AG), %W & EEHE T, Bk N
FOKFEAN B AT E /N EOKRAE 200 ZRAEY T,
i F AL S B (catalase, CAT) & —FpH WL i Hi &
L, JLF-AFEAE T 0 A A R 9 i A AR B it
B3 T AR AR S A3 il R K R AR DT R 4 2
M40 57 15 P 4 (reactive oxygen species, ROS) & 1k
P . HATHIBE IR L ROS J& 20 £ 1 ) 75 1
il 4y . RE XS PR N /Y B 2R 23 1 W (A DNAL JIi
JotHE AR i s i s 55— T T ROS B AE 41 Y
T T DR A R AR R A S R R
FRBEEMAERTY, MAh, i A Ak SR 2 P A g
PR AR f s B — il , — >k Ak S 40 7T LUK
o A AL E S T A RUK T R AT
AT 5T b K BRL 2% B3 A7 ) T 7K A SOR 9o T 4
It R ) R R R L PR AR H R

Wi H 1. 2017-08-22
HEeTH. HR AR SIE (31470247,31271994)

IKRELOA R B s i WAL &g s LB s RT-PCR

XEHS 1000-2421(2018)03-0025-07

WL B A I KA SO s A 4 A S ] (RsCar) 8
e MOICAR DG A FAE W 2 R FE W RE . LS 2 65
PR DY RT3 AE E B R R K (Ustilago
maydis) JEIE 1 F B F B R i 2 goEsLt
I ARWFFERS RsCar K2 P HEAT w8 B B 58 A [a] kB2
JUZS By 38 N 3% A X 0 5 £ 3R 38 B I M8 AR, LA
W IRAME ST RsCar B2 PR 4% BB A R P iDL M 4R
Ak I 38 4 it i A Al Bt R B AR A

1 #RlE7I&

1.1 Sl E sk FE R E L H

IKRELCA I i (R. solani AG1-IA) GD-118
Mg AR B WMAEW AR S SV % By 45 B S S
TRAF I IR B0 1 AR

T % 25 R %) BE R IR B 9% B (potato dextrose
broth, PDB) : T4 2 200.0 g. #4385 20.0 g, B K
1 000.0 ml ; 554 2 748 24 M B IR 1% 35 2L (potato dex-
trose agar, PDA) > PDB il AZHAR#) 18.0 g; LB &
& B 3% B (Luria-Bertani broth, LB): i & B ik
10.0 g, FEBE R HUW 5.0 g, NaCl 10.0 g, ¥ pH %
7.4, Z%K 1 000 mL; LA [E 44 K5 7% 5 (Luria-Ber-
tani agar. LAY~ LB INABIEH 15.0 g, F121 °C,
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105 MPa &4 N 7 R R Z8 VA K A 4% K 1 20 min,
12 FEKH

H T DNA #2 B0 7 &  RNA 2 BULH & L 5
KA pEAST-T1, Tranl-T, &2 75 40 ifd . PCR %
N S RT-PCR 50 & L PCR 7™ ¥ 2l Ak il 57 &
il Taq B &R E Taq B FEERE P05 & 24 18
At a8 HEARARAR . LM A TE
HEM . IPTG Ml X-Gal 1§ H Sigma A7), % D
W G-250 g B AL AEE (CAT) IR & W H 7 st
BUEY TR . 518 Gk DR A BRIy i A
T TR R B A BR S Bl 58 B .

*1 AHREAE PCR 343

Table 1  Sequences of the oligonucleotide primers used in this study

5% Primer SIHFH (5" to 3') Sequence(5' to 3")
DF08773 ATGTTTCCCAGTGGACCAAG
DR08773 TTAGAGCGGCATACCCATAA
F08773 GGTTCGATTTCCTTGCCAATG
R0O8773 CCTATCCTTATTTGTCCAGCGG
GAPDHF TACTCCGCAATGCTATCG
GAPDHR TACTCGGTCCCAGTGGT

1.3 HiIXEHRHEFRTNELENKSE

FEAE 5.0 mm BYFTFLERTE 2 d 1R I 7K AF 4L
His B (R. solani AGI-IA) GD-118 B ¥ 1Y #i 7%
(PDA K555 30 iy FT U 22 8 %% 10 D4 3
FEFREA 150 mL & A [F] i & ik B2 (0.12.5.25.50
F1 100 pg/mL) JLASE ) PDB K5 352 309 = i .
28 CRERIRZ R F 3 d J L BB UCAE 1 224K . B G
BRI ZKCKE B 22 AR PR 2~ 3 WKL AR A FH 2 2 R DR 4R
TP 22 1R F T 2 R IK AT A — 20 °C uKAR T AR A
#=H
1.4 DNA #1 RNA #9425

R ELE DNA A RNA 425G &3 45, 4>
il UK RS SR T 19 DNA T RNA 3% ] B b
5T L A T G 5 o M 58 AR 43 ol ol B Ik g L 4l
JIE R B RIS K S 9 DNA T RNA KE &2 545
FF —20 °C 3 VKA A1 — 80 “C MK TR vk A 25 .
15 RsCat £ F DNA #1 cDNA =&

MR A 7K A SO s R 4 L P 4L e 810, L Vector
NTI # A% i1 RsCar FEH — X4 514, 5191
5| S DF08773: 5 -ATGTTTCCCAGTGGAC-
CAAG-3", DR08773: 5-TTAGAGCGGCATAC-
CCATAA-3". LA RNA A, FIH RT-PCR ik
M & AT RT-PCR ¥ 3415 8] ¢<DNA. LI DNA A
cDNA JBA, 4351k At & X &Y H R AR

AR 8 Taq B F S R H Tag BEE1T PCR 37
B, P B R R N PCR Master Mix & 25 pl. 10
pmol/L DF08773 Fll DRO8773 5l ¥4 1 pl, Bk
1 pL % Taq BEEE R E Tag B 1 pL, FEMAZE
K 21 pL, PCR KW JF: 94 °C Wl H 3 min,
94 ‘CAEE 30 5,55 ‘CIB K 30 5,72 CHEAH 1.5 min,
35 MEH S 72 ‘CAE AR 10 min, PCR Y- 7 T
4 ‘CUKAE . PCR =¥ 2 BRla bl BE I In I 3% 2, A
el N8| Tranl-T, B2 400, 285 5 1 BE 0 2 %
PR PCR HL Uk % L 0 32 th BHPE se e FH T . B
VKA B 5 pI PCR Z*WI7E 1760 BUA5 b Bk e | i
ATHUKMA 1 pL 6 X SFEZZ i, 7 5~8 V/em
LR A5 F T HLUK 30 min, T BERE R &R 48 F W54
Frofda RO A7 . PP S RE DT i 2B T A Y T.&%
) B A RS ) 58 i, T 45 2R F ] Contin-
gExpress BAFHEAT BEHE IR AT NCBI 7E £k T H X
IKFEBCAG I A RsCar H PR BEAT P 51 BEAS 45 7 L RR
HEHT
16 RsCat EEMEWMEEZSH

AT 7E 2R T AR AR X K RS S0K R B RsCat
B PRI 4 i 1) 1 B R I 4 R AT A A R T
D053 A TS0 A0 B B < (1) 2R 5 3 AR BT T
M . http://web.expasy.org/protparam/; (2) {5 5 Jik
B F0 . http://www. cbs. dtu. dk/services/Sig-
nalP/; (3) I I 45 ¥ 701 0 5 43 #7 : http://www. ch.
embnet.org/software/ TMPRED_ form.html; (4) i
JK M B9 53 87 http://web. expasy. org/protscale/;
()M B 45 M B ; https://npsa-prabi.ibep.
fr/cgi-bin/npsa_automat. pl? page=/NPSA/npsa_
hnn. html; (6) 8 H Bt = 4 45 #4 /%) 3 . https.//
swissmodel.expasy.org/interactive; (7) & 4t i#t fb
I3HT R MEGA 4 XS /K FESURG 9 1 RsCat #5
F BT Hofl B Cat 8 B FEAL O R EAT 2007
1.7 RsCat EEEERIESH

LAZK R SO 95 T H il 3-8 IR 2 (GAPDH)
VE S N 2 TR A 0 7K A S0t o T 8 AN /] ik BE L 2%
138 3 d 5 RsCar 3 PITE R s KF b I AH XS 3Rk
&, RNA #MH DNase | 47 MiANH )5 , FH S %%
SRR & A R EE cDNA E MR, 2T 2wk
B 7K FE S B RsCat &K () cDNA J¥ 31, & i1 1)
51 ¥ A F08773: 5'-GGTTCGATTTCCTTGC-
CAATG-3", R08773: 5'-CCTATCCTTATTT-
GTCCAGCGG-3', L GAPDH 3.:H AN %, 519
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¥ % k. GAPDHEF: 5-TACTCCGCAATGC-
TATCG-3" ;GAPDHR 5 -TACTCGGTCCCAGT-
GGT-3", qRT-PCR & Ji & & : SYBR Green PCR
Master Mix 10 pL,10 pmol/L F08773 Fll R08773
G4 1 pL. RFEFEA ) cDNA (B B 5 %) 2.0
p L FIMRZE K 6 pL, A cDNA B 89 A B X5
M. 7F Bio-Rad CFX ¥ #% L i#£4T qRT PCR X Jif »
KRR A M 95 °C 2 min; 95 “C A8 15 5355 °C
Bk 15 5,72 CHEMH 30 s,40 MEFRUED G, N
ZH P qRT-PCR KR, BRI WA W 4h . A 2 5]
Cat }: A, & H Bio-Rad CFX Manager Sofware
(Version 2.0) #E 17 B H5 4 B A1 20 #1 . B AE 5 3 IR
G-I
1.8 CAT EgiEE

FEHFRR A ES R T E 2 S Wik, #%
HEAR L3 kb 55 9% 3 d Ja VKR I B 22 IR
TV T I AT e 5 AV 20K T 22 R S AR A
A 2.0 mL BYEOE D R TE 22K 5HRBOK 1 s 10
Gn /V) B LA A T30 ¥ 1 A= B ER K iR e TR 5 )
F 4 °CF 3000 r/min &> 10 min, % K 25 B B
VEW A VK EBUA R 1.5 mL B, B
PEICIE 7 BV E AT Bl 0 2 s DA ORI L

K H DR Yk (G-250 325 I Bl R
AR, B250 pL BN 2.75 mL % S
S G250, ARG IRG )G . E IR NN 3 min, 78
595 nm N SE WO B, BL 250 pl BT KA
2.75 mL F S AR A AXT IR, HE Ik E
BT TR 1 1T 24 O AR AR L R FH B T
BUAE W) TR B 5 BT B A 1) CATT 5] & k47 00 o
it AL EAE 240 nm T A R R WA , CAT Be 5 f#
o Ak S BV R R WO B A BE SR B[R]
17 BEA

2 HRESMH

RsCat & F 52 [&

PR IBOK S SORS 95 B RN FH 5 e v vk R 47
BRI, 7T LIEF 28 S rDNA Fi1 18 S rDNA K 457
T8 W7 B 52 L 10 ) 6 1) 5 B MEAR 47, & DNA 75 3t (45
AR 0 5 [8) B R B 43 O O BE AR I Do/
Dy =191, fF A a2k, X PCR =it 17
afi Ak [l i 3% 45 e A0 I ), O 25 4L 4 L 45 3
DNA il ¢cDNA 2K F5 535020 1 814 1 1 395 bp,
S5 IR vk 25 R — (B DL RIS HE 8 A4

2.1

HMEF 7T AW ETF . A ORF Finder #4537 3545
(K 8 BCHG 96 1 RsCar FE[H cDNA ¥ 51, 3 45 15
464 DE IR (E 2) . AEWIE B 443 Hr s RsCat %
[H 4 5% 2 T2 730 Cosor Hasro Nusz Oges S1 5 20 1
Jiie o 52 907.46 ku, FIEAFH £ 6.52, & T R M
KR A, KSR A RsCat I AN A IF
5K TR L T B AR A W . RsCat IR
5 45 ) Sl I A O B AR . i 2 R 2%
(HNN) it il RsCat H& N 4 14 1) 25 11, 45 2R 3R W
RsCat % 0 45 EE 25.43% [ o2 E .
18.10 % 1 T M BE F1 56.47 Y6 B9 A HLIN 45 i 20 . 15
SP 45 R S T R RsCat 28 (1 EA 2 A4S LR {3 <)
S B — & A A T KR 45 A B (catalase
like superfamily) , Rl N- R U5y d, i 1~
324 A0 R B PR S T 90 L P AR s R 0t S Ak A
FH 5 He 55 S N 45 F4 ) (catalase-related immune-re-
sponsive) , 11 366~423 {ii 3t 58 4~ & IR K 1Y =
JE AR ST FE B 3 7 20 A 32 B A A5 R 50 e S R T 4
M B\ BK 45 f . A ] SWISS-MODEL ¥ 3 %
RsCat 25 14T = AE 25K T, 25 R 7R o~ B2 | 4E
AR AN RN 25l o3 A #3415

M 1 2

bp
1814
1395

M: DNA 4> F i & A5 s 1: RsCar 2 1 cDNA PCR 7= ¥
2:RsCat 3 4 DNA PCR 7= ¥, M: Tran 2000 DNA marker;
1:The amplification cDNA product of RsCat gene; 2: The amplifi-
cation DNA product of RsCat gene.

1 JKEBLUHEE RsCat £ E PCR 7= 4 B 57 A5 ¥ 58 B 8 ik

Fig.1 Agarose gel electrophoresis of the PCR product

of RsCat gene in Rhizoctonia solani AG-1 1A
22 RsCatEBRZEHEUB T

Y il KRR SO T RsCart 2R 5 H A S
Cat Ry BEALICFR A BIE IR K RSO 5 18 RsCat
HEAIETZ I X K R G o A S5 3R
IKFEGA T RsCat 8 5 HAb 19 M K H Cat &
IR % 00 2 R I 3 AR B 19 73 2K W SAE SB35
ORGSR — 2 Hoh oK RSO T GD-118 78
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RsCal

CET.54483.1 1
EUC65952.1 1
KDN41214.1 1
CUA75461.1 1
ELU37193.1 1

RsCal
CEL54483.1
EUC65952.1
KDN41214.1
CUA75461.1
ELU37193.1

RsCal
CEL54483.1
FEUC65952.1
KDN41214.1
CUA75461.1
ELU37193.1

RsCal
CEL54483.1
EUC65952.1
KDN41214.1
CUA75461.1
ELU37193.1

RsCal
CET.54483.1
FEUC65952.1
KDN41214.1
CUA75461.1
ELU37193.1

RsCat
CEL54483.1
FEUC65952.1
KDN41214.1
CUA75461.1 -
ELU37193.1

RsCal
CEL54483.1
EUC65952.1
KDN41214.1
CUA75461.1 43
ELU37193.1 3

RsCal
CEL54483.1
FEUC65952.1
KDN41214.1
CUA75461.1
ELU37193.1

RsCat NAHFSE

this study. R. solani AG-1 1B (CEL54483.1); R.

25 R. solani AG-1 1B (CEL54483.1) 5 R. solani AG-3 Rhs1 AP (EUC65952.1);R. solani AG-SWAC 10335 (KDN41214.1) ;
R. solani AG-8 WAC10335(CUA75461.1) ;R. solani AG-1 TA (ELU37193.1) ;35 PN 1CHS A NCBI GenBank i #
solani AG-3 Rhs1AP (EUC65952.1);R.

. RsCat is the result of

solani AG-8WAC10335 (KDN41214.1) 5

R. solani AG-8 WAC10335(CUA75461.1);R. solani AG-1 TIA (ELU37193.1) ; The numbers in brackets are the NCBI GenBank acces-

sion numbers.

& 2

UHLBZAABMERHTN Cat ERRBHERF I L3

Fig.2 Comparison of amino acid sequences encoded by Cat gene in different AGs of Rhizoctonia solani

g T R. solani AG-1 1A, R4t
RsCat FEHME LR ¥ 5 5 R.

JE A 25 S 15 B HL
solani AG-1 TA H

b A B 9 [ VR B = R B 5 ST RS 22 4% T (R sola-
ni) HAWEL S BE R AL (R. solani AG-1 IA.R. solani
AG-1 IB. R. solani AG-3 RhslAP 1 R. solani

AG-8 WAC10355 fll R. solani) ) RsCat £ H

SER R S, R SLM 22 A% WA TR Rl S RE Y

RsCat 8 1 & 5 12 77 41 8] I8 1 4 o i 5 At

H W RsCat 4 H 1 & B W ¥ 5 [\ I8 M &K

(K 3.

23 JLEEMET RsCat EEHEMEERIENHF
XK FESUA 5 B RsCar %& PHTEAS [A] ot o vk

JLZE W 38 T e SRR L E4T T qRT-PCR 43
M, 5 R0 . 55 BEOM L L 72 LS B 38 R, RsCar
FE PRt 3 1 R 5k FL P e VR B 100 pg/mLF
RsCat 3£ FAH X} ik 2 fe i . 76 1.25 pg/mL
100 pg/mL JitH e BT . 43 ) B 1.75 £ F1 1,84
5, 2R B TE 25 pg/mL fl 50 pg/mL i ik
T B 119 A 142 fEL 2SR R E (E 4,
T UIAIE 5 2% W1 )L 2% 193 2 7K R SR 9 7 B €6 R A 1Y)
AP, B, 72 L2 38 T, RsCar JE R R ik
KOV 52 B BB AS R R 4% 4 52 0, B A LA I 5 A
WP 1 2 5 RsCar 3 P 36 35 K735 58 94, i Y
RsCat SR FRE S REZERAAEI LR,
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Colletotrichum incanum (KZL69875.1)

Verticillium dahliaeVdLs.17 (XP_009655239.1)

Fusarium oxysporum Fod7 (EWZ43788.1)

Microdochium bolleyi (KXJ88961.1)

Ascochytarabiei (KZM28135.1)

Pyrenophora tritici-repentisPt-1C-BFP (XP_001932421.1)

Sclerotinia borealis F-4128 (ESZ94987.1)

91 Aspergillus lentulus (GAQO7516.1)

100 99 Aspergillus flavus NRRL3357 (XP_002381440.1)

Saitoella complicata NRRLY-17804 (XP_019024872.1)
Gloeophyllum trabeum ATCC 11539 (XP_007867250.1)

Xanthophyllomyces dendrorhous (CED83116.1)

Rhodotorula toruloides NP11 (XP_016276320.1)

Dichomitus squalens LYAD-421 SS1 (XP_007370533.1)

35 100 Rhizoctonia solani AG-11A (ELU37193.1)

RsCat

Rhizoctonia solani AG-11B (CEL54483.1)

Rhizoctonia solani AG-3 Rhsl AP (EUC65952.1)

Rhizoctonia solani AG-8 WAC10335 (KDN41214.1)

Rhizoctonia solani (CUA75461.1)

66|
75

100

%55 WA NCBI GenBank {#F5. The numbers in bracket are the NCBI GenBank accession numbers.
B3 MHZZBEESEMEIZEEN RsCaHaEASEBRF I RS LK

Fig.3 The phylogenetic tree of amino acid sequences of RsCat proteins from Rhizoctonia solani and other related fungi

o, TE 25 pg/mL A1 50 pg/mL JLAS B WriE T,

2% . i CAT FEHER AR 451 5.52 71 5.18 U/me. 54 18
;‘g 0 b, o A L2257 5835 . LR 7 50 pg/mLILZE M0 T .
2 1, CAT i& M &Mk, 5XF A A L, CAT IE PR T
®: 79.3%512.5 M 100 pg/mLILZS B A F CAT 1 ¥

2 00 25 25,0 50.0 " 100.0 R 13.8 F11 9.6 U/mg, 5XF B A L 22 7 A B

LA BURLH . /L ¥R CCAT) J — i 78 5 9 0 B 08 1 40

Concentration of catechol

LI GAPDH 1 5 i85 e PCR 5 Car 16 4 ML A ARG , FZ W BRI N H, O, & it AR 47 SR AIT
MER IR G 1% LS Bt PR WE Car 38

,1‘2,“4/:\!:'/—‘ N ‘T'Q'\_”‘F—‘ZIK\
AT RS B R 3 ST R = b, R Dun DL 0 T R é”f*afﬂﬁﬁli‘;‘ﬁﬁ/*%
can G B 20 (DMRT) #4526 5% 8 3 4 g oo P AEL IR TP SRR 22, AL 852 S48 007 ik e Al i Y
FHRMERRES B FE(P<0.05), FIF. The gene expression 1% B 2 BEAIK

levels were assessed using qRT- PCR analysis and normalized to

the housekeeping gene GAPDH . The data are the the mean=4 SE 3 ‘;2
of three replicates. The data with different letters are significantly 2(5)
different ( P << 0. 05) by using Duncan’s multiple range test 20¢ ab
(DMRT).The same as follows. ;(5) b 2
B4 ABEMFEEEREILEBRET 5t s i
RsCat B E AT KX & 0700 125 250 50.0  100.0

Fig.4 The expression levels of RsCat gene in Rhizoctonia L2 B I/ (e g/mL)
Concentration of catechol

5 KRBYUMBHAEARRERE

solani AG-1 IA at different concentrations of catechol
24 JL%%E?J‘J‘ET*%E'?AIHT% CAT i MHETL JLEBBME T CAT S5 14 M T 1t
E L2 B 30T KR SORGR 1) CATT 1 422 Fig.5 The changes of CAT activities in Rhizoctonia solani
fetniE 5 Fras . IS W] RLE L A LA B e~ AG-1 IA at different concentrations of catechol
KA SO T CAT 3 PR SR EARA — o B Y . A
B, X BRAL ) CAT Wit e, 4 26.6 U/mg, Fifi 3 W i#®
AL e v BE A9 36, CAT 36 P 2 B IR A9 8 i A S (CAT) & T P AL B i — B, 1
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%37 &

PR E X T8 M R (ROS) 1 1 B 58 ) R (U P T
B DR SR /K P 0 2 0k B B IR T 40 AR AR I 19 5
AR B E . RZBAEWR Car B KR
J& T 2 5 D 5 1 4n AUHL B 4% (A garicus bisporus)
A 34 Car FeH, FES 5 B ALK 1 FNE 1 A
AOAC I s 45 Al W L R I (Arabidopsis thaliana)
WA 34 Cat #HH 045 Cat 1.Cat 2.Cat 3,Cat 1
BE A AU R I 32 3 4% A 8 TR ) R R A TH BR HL O,
(BRI M Cat 2 A1 Car 3 H DR AU AE S W By
R Ho O, B SRS KRS SUH 8 B 1
RsCat WG T ZHHNZHE AERENA D H2 4
Cat FeH . AWFIE LI, 5 X A L, 7885 5 A v
BMANEILZE M - RsCar HE K R R (& 4) =
CAT % PEFEAR (& 5) , 9F B CATT 3 #4: 76 JL 2% By [y
BTFMAEAYE Car B £ GA &R IB B EIEAN
)20 (4 5) I Al g e CAT P Car £
mRNA #% 5% F IR0 A 6] (19 L2 19 38 4 3R A A7
FEXF R Uk R UE Car JEH mRNA 35 5, H
CAT iG P T EAK K 3k, I Z IR 4K 3% 5 3 R AE4S
38R B A 9T 45 R — 2, Al P Romero-Puertas
SECCRRGEIE S AR B S M R 2 B AR RE S Car B
HEES CAT #1524 T A e e i, Pk, KA
SO R E LS A T BAR R T RsCar FEIA
mRNA 5KV R I8 7 B2 RsCat B H 1) 3Rk
ARG CAT (935 PR 722 4k I A 47 18 X I M, X %
HIK RSSO T8 CAT BTG A AU R T RsCar Hk
PRI ) B S e 3, B IO Tk DX R KK IR Y 48 i

A FE XS i 1 3ok A AL S B ) RsCar & P k4T
T v R AE W AE B Ay B . 45 R 3R WL, RsCar FE IR (1)
DNA Fil cDNA J¥F 2K 458 1 814 F1 1 395 bp,
H ORF %% 464 NE PR . 3 id 2 77 51 L Xt 73 #r
RIRAE B Cat & T 9 HAT AR & 10 [ R 5
W Cat S AFHIMEA 2 AT BERF X, X 2T
AL ARG (CAT) 1 FZ IR X o Xk 7K e S0l
B Cat 25 PR SF S5 A AT 40 A, & B A 1 () +F
HAT 2 A~ M AL ) DR ST 45 4 8, — 2 N-R il 25 4 3
TE 1~324 S &A1 A i Ak i 28 0k 245 1
(catalase_like superfamily), —J&7E 366 ~423 {ii &
A A U AR G A 8 SN 45 0 B (catalase-relat-
ed immune-responsive) , X 2 > Ij 88 3 #B & H #
Car FE B EZINREIX . RGEIE AR &5 2R U WK Fi
SURG 5 AN [A) il 5 A TR R RsCar 56 R[] 15 1 358

T 5 BB Car JE A ] U8 4 45 % L 3 35
KA SO s TR -5 il B R 2 S B O R RILAR B 1 43
He 2 WAL 5 AL U A 2 4 S8 A — B

wHE AL A M RE ML H, O, 28 H,O fil O,
o RIHEEIRBERE (Pichia pastoris) il id E AL TR
FRGRI T ROS AL, I IH B ROS XFH H 5 1)
BEEAE R LA B AR A KRR SRS s T 2R 6 3K
V1R T A 00 I o W B L% T %o P 22 A KA B A
PR K ROS ASHIF 58 X6 /K A8 SO 1 LSS B B i
T RsCat 3L W% s 3k B A CAT B 36 A8 b iE 47
T AW, AR E— 25 A 8 K G BUA 7 B RsCar JE
P45 A R TE DL R A AL 6 R B AR A

2 % X #
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Cloning and expression analyses of RsCat in Rhizoctonia solani AG-1 IA

JIANG Shaofeng  WANG Chenjiaozi SHU Canwei ZHOU Erxun

Guangdong Province Key Laboratory of Microbial Signals and Disease Control ,
College of Agriculture ,South China Agricultural University ,Guangzhou 510642 ,China

Abstract In order to elucidate the function of the catalase (CAT) gene (RsCat) in Rhizoctonia so-
lani Kithn AG-1 TA,the causal agent of rice sheath blight,the gene was cloned with PCR and RT-PCR.
Result of bioinformatics analysis showed that the full-length DNA and cDNA sequences of RsCat gene
were 1 814 bp and 1 395 bp,with an open reading frame (ORF) encoding 464 amino acids. Result of con-
served domain analysis showed that the RsCat protein has the domains of catalase-like super family with
catalase-related immune-response. Result of phylogenetic tree analysis showed that the RsCatr gene in
different anastomosis groups (AGs) of R. solani has a high sequence homology. Result of quantitative
real-time PCR (qRT-PCR) analysis showed that RsCazgene expression was induced by catechol. The ex-
pression levels of RsCat gene were up-regulated with the increase of catechol concentrations, whereas the
activity of catalase (CAT) decreased with the increase of catechol concentrations,indicating that there is
no corresponding between the transcriptional expression of RsCat gene and CAT activity. The RsCat
gene may produce post transcriptional or post translational modifications.It will provide a foundation for
further studying the regulatory mechanisms of melanin formation and ROS metabolism with RsCat of R.
solani AG-1 TA.

Keywords Rhizoctonia solani Kithn AG-1 TA; catalase (CAT); catechol; RT-PCR
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