#3248 1M
20134 1A

ook W K ¥ R

Journal of Huazhong Agricultural University

Vol.32 No. 1
Jan., 2013,34~39

ABYHBEE pTHPR1 HU FHEWF54

i

TS

7k

v T R S S i

&g REXFRBRFEFRE, M 510642; 2. T8 5 R LA FREBEIFH R . H S 3302005
3R FFEAEEANT RN 362011

WE T R AR AT B A T A0 KR SR B AR AL R L IR RS T — it pTHPRL #efb 7. b W1 X
SERE AL T B A W 2 R TR R AL T Pl IR 10 A 2 B0 UE R R A T, MR BE Lo H (B L BRIE L EUTR A IR 5 AUy T
R T ENSEAEREKGD- NI EARKEE &I O EESOMEZRENZESR. 4iRER . 1E 25 CHM
35 CH pH N 5.0, 7.0, 8.0 I, LA % 5% A2 FLBE Dy A 5 L LLH &0 o8 R HL 58 R R 45 0F T 3R e fl
T B A R T MR A T 22 2R I R A T 28 e S A T TR 2 A KR Y P T B A R TR bR A S L T
A A T B U Y T AR B B R s 7E 10 CC A 35 °C H pH {E 4.0, 5.0, 6.0 W, LUR % BE S Bk IR, L) 7R 4 A0
i R 410 A R L 58 4 RS 9 2 1 R S 3R B Al 7 55 T A R TR R Y R RO R (A A T 22

KW
HESES S435.111.42 XEFRIRE A

K FE SO 3 S KA = R 3 2 — Al X K A
AR R R 28 A R L ™ I R A8 KR I
5076 o JKFE SO 9 DL T RS2 A 22 A% TR (Rhizoc-
tonia solani Kihn) , J&—Fh 4 1€ >J J& 1 , 4 7 F1 25
EE L RE TR 2 R Y B9 SORG R ST AR
T 37 22 4% T (R, solani) Bl P A% B2 & 2% L 8% A
g — AL G BN JE R R T B 22 RS BE (anas-
tomosis group, AG)#EAT 42T HET. LA
BB (R, solani) ZARR 530 14 ARG TE A7 Ll
S =R e S NS €7k e I35 | B e R 7
SRR S ) 43 g AN [ 00 S B K RS SORY T R T
AG-1 RlA BERY TA WRE. B R. solani AG-1 TAY,
AL AL TITIEA Z2 B, 24045 I i 1 A 2% A — 4>
1 B4 5 % s He P RRE AR AT TR A 5 19 B AL (A grobacte-
rium tumefaciens-mediated transformation, AT-
MT)J2 I 10 42k & Jié AL ok 1) — Flopr B8R, L E
R B A 3 A T AR R R IR B B 1 A A T PO

B9 L T 98 78 A 1 26 2 Motk 0 Yy T A
KEBFMENF R A& E X,
SEUOURIE PEG W B A HARX A £ B E AG-3
PEAT T AL AR BRI et T AE K 2218, 14 d SR 15

Robinson

Wk H BT 2012-04-30
HeTH . BRI R BHFE T (nyhyzx3-16)
e, W, BYELARSE B

IKRESORN 5 A 22 1% B s pTHPRI Hefb 15 B2 i

XEHS 1000-2421(2013)01-0034-06

IR, Bl 2 M T MR AT I T K A
QUM R AL R G IR T — LT,
B 0 ok BB AL 7 19 A W 2 e 1 2B B N AL T P
i E A pTHPR1 Bik. T-DNA #fi A 19 ¥ 6+ JF
VERWFFERS G, OB A 7 5 55 A= BTk A2 A [7) T
B CpH H B IE L EIR RO IR 52 K0T HAEK
R T VR 6, | T A% 6 R T R B A T 22
S BB WE S R T 224 K S AR
DA 42 PR - AR G ik A B2 A R 22 AR 4R

1 HRE5HE

1.1 iR E®K

JK R SR I 1 (R. solani) B 7 AL T (4 5 43 )
g T466., T779. T1129, T1346, T1966, T2219,
T2308.T2346.T2669 A1 T2743) Bl i hph 1 Vir
R W E PCR %", B4 pTHPR1 i ki T-
DNA i A & B Bk CRF A 058 0 ) 18 B GD-
118) Hh 2575 T 75 52 30 % AR AT
12 EHE

Th A4 S A B B IR B 7% 5L (PDA) (T AN R i
FE . pH {E RGBS 5 T B Ak R A U TR R Y 8

BFGCI7 1 - MR 5 KM%, E-mail: yyq8295@163, com

SRR . R, M, Bz, PR . MR S5 B E %, E-mail: exzhou@scau. edu. cn.



Wi

IKRELOA I B pTHPR1 e A6 F 18 A= W 5 4 ok 35

37 I Czapek [ {4 K; 7% 5 CH T AS [ B U5 F 2008 2%
AN e Ak R A U B B 9 35 5RO M L 7 5 A 8
Z By ke Ok
1.3 KB H*E

HE PDA AP RBA1IHERN S5 mm
MW 228 A 3 WWE R . WE 5 i b+ i
B A= B RR AE R )R (5.10,15,20,25,30, 35,
40 “C), pH (3.0, 4.0, 5.0, 6.0, 7.0, 8.0,
9.0, 10. 0) B U5 CHRBH 4 2 3 L 28 ZUME T 88 B A
FEWH) LU R 12 404 L A 1R 0 8 R 6 R A& e . B
ZM) FMOGIR GEZHEIR 2 H OGS 388 F 58 4 B
WEFRFNM T AR 22 5 . A KR PR T B
JUFERKIEEAR 9 em 1 Petri 1535 ML, J7 46 I & 4>
WL MR I AL 14 d JFiIE WSO
KB o 3 I T RCR:  TH R A X 5 ER SR 11 2
HERE D5 I vk

2 #ERESMH

21 BEMBFHEHERKNZIE
RIS 25 R R KRS % B pTHPR1 1L+
TN A= U AR AE 25 “C A1 35 CHEF &M T A K

ZHRWBEGRD, MR LA, 25 CHFRLMHT 5
¥ T779.T1966,T2219,T2308 Fll T2346 ) 2
AR EE W] 08 T EE A R TR R (GD-118) 5 % 4k +
T1129 F1 T1346 0 & 22 A= < 1 B 0] e B 2 Y
Wbk, 35 CHEFR LM b T1966,T2219 I
T2308 M1 22 A= A< o B B 5 1% 1 W9 2 70 R A, 1
b+ T1129 F1 T1346 1418 22 A= < o FE W] v T 5F
A TG

WML SRR ] KA S # pTHPR1 #4461
FVEF A TG RRAE 10 “CHN 35 CHEF TR 2R B
Fo 10 CHEFEFMT b+ T466.T1966.,T2346
1 T2669 7= A= (1) b 2% BH . /20 1 W A R B B L T % Ak
T T1129.T1346 Fl T2219 7=/ B % W] B £ T B
AR, 35 CHi &AM T ik + T466.T2308
F1T2346 WAL B0 48 (6, A ECR B D e fb T
T2669 Al T2743 T A% B €0 VR 48 0, T8 1% 50 38
Z 5 A TR R A A% 5 R e £ TR A B H P A
AL T779 A T2219 YT % B 60 50 3 b 2 B (5
A0 BT T779 1 T1966 77 Az iy T 4% W I 21>
TP A B AR s B4 T T1129 M1 T2219 72 4 (1
¥ W W 22 1 AR R AR

1 BUFNHLEARKEARNBERG TELEREEEZROLLR"
Table 1 Comparison of differences in mycelial growth rate of transformants and wild type isolate at different temperatures

Ifﬁe 5 °C 10 C 15 C 20 °C 25 °C 30 °C 35 °C 40 °C
GD-118 0.00a 0.6040.00b 0.87+0.15d 2.6740.29 cb 4.7340. 38 bed 7.23£0.45ba  1.7740.15dc 0.00 a
T466 0.00 a 0.00 ¢ 0.8040.20 de  2.30%£0.10 cd  4.2770. 06 efcd 6.27+0.21b 1.93+0.21 be 0.00 a
T779 0.00 a 0.00 ¢ 0.60=0.00 e 2.304+0.50 cd 3.60£0. 36 fg 6.43+0.15 b 1.6040.30 de 0.00 a
T1129 0.00a 0.6340.06 ba 1.3340.06 ba 3.6740.46 a 6.03£0.451 a 6.80+0.61 ba 2.404+0.10a 0.00 a
T1346 0.00a 0.65£0.05a 0.97£0.21dc  2.40£0.10 cd 5.4740. 47 ba 7.00£0.10 ba  2.1740.06 ba 0.00 a
T1966 0.00a 0.6040.12b 1.13+0.12 bc  2.407£0.10 cd 3.8740. 32 efg 6.5040. 10 ba 1.20£0.27f 0.00 a
T2219  0.00 a 0.00 ¢ 0.63740.06 e 2.13+0.42 cd  4.30=£0. 44 efcd 7.4740.84 a 1.40+0.30 ef 0.00 a
T2308 0.00a 0.604+0.00b 0.6040.00e 1.87+0.12d 4,0040.50 efgd  7.00£0.70 ba 1.40£0.10 ef 0.00 a
T2346  0.00 a 0.00 ¢ 1.40£0.10 a 2.50740.50 cb 3.37£0.55 g 4,3040.82 ¢ 1.50£0.10 def 0.00 a
T2669  0.00 a 0.00 ¢ 0.87+0.15d 2.3740.23 cd 4.6340.15 ecd 6.5040.44 ba 1.50£0.10 def 0.00 a
T2743  0.00a 0.604+0.00b 1.4740.06 a 3.0340.06 b 4.90+0. 76 be 7.0340.57 ba 2.334+0.15a 0.00 a
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[7] %1 %598 % ] Duncan [GGB7 & # 22 2 (DMRT) #4725 5 8 38 ML 40 07 B0

Ja AR FREFRTE 5Y K 2R 5 ECF#EI) ., Data in the table were the average (diameter of colony/cm) = SE of three repli-

cates. Data in the same column were analyzed for significant difference by using DMRT, the data with the different letters are signifi-

cantly difference at 5% level (the same as following tables).
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Table 2 Comparison of differences in mycelial growth rate of transformants and wild type isolate at different pH values

RT3 ) -

Lsolate pH 3.0 pH 4.0 pH 5.0 pH 6.0 pH 7.0 pH 8.0 pH 9.0 pH 10.0
GD-118 3.3740.40 ba  6.33%0.29 ba 6.87%0.15d 7.3040.20 ba 3.60%£0.17 bc 2.00£0.62 cbd 0.00 a .00 a
T466  3.5740.40 ba 6.47+0.06a 7.10420.10cd 7.47£0.06 a 3.93+£0.12ba 3.13£0.32 a 0.00 a .00 a
T779  3.0340.15b 5.70420.52 ¢  7.0740.12 cd 7.2040.17 ba  2.33%0.29 e 2.17£0.29 chd 0.00 a .00 a
T1129 3.43£0.12 ba  6.2340.21 ba 7.1340.12 bed 7.104+0.27 b 4,4340.12a 2.1040.36 cbd  0.00 a .00 a
T1129 3.404+0.40 ba 6.5340.06 a 7.1340.12 bed 7.2340.21 ba 2.434+0.51e 2.07£0.21 chd 0.00 a .00 a
T1966 3.5370.25 ba 6.43+0.12a 7.27£0.25bc  7.07+0.12 b 3.77£0.25b 2.5040.00 b 0.00 a .00 a
T2219 3.47%0.35ba  6.3740.12 ba 7.1740.15 bed 7.50%0.20a 3.1740.29 dc  2.13%0.23 cbhd  0.00 a .00 a
T2308 3.87+0.15 a 6.53+0.06a 7.47+0.25ba 7.13+0.23 b 3.00£0.50d 1.8740.12 cd 0.00 a .00 a
T2346 3.33£0.15ba  6.0040.20 bc 7.6340.15a 7.4740.06 a 3.77£0.25b  2.3040.20 cb 0.00 a .00 a
T2669 3.57%0.40 ba  5.9740.15 bc 7.1740.21 bed 7.50£0.00a 2.83%£0.29 de 1.9040.27 cd 0.00 a .00 a
T2743 1.97%0.15 ¢ 4.1040.17 d 5.97+0.25 e 5.77£0.06 ¢ 3.17£0.29 dc  1.7040.10d 0.00 a .00 a
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Table 3 Comparison of differences in mycelial growth rate of transformants and wild type isolate in different carbon sources

R REAH i SEER H e mE S
Isolate Sucrose Glucose Galactose Mannitol Fructose
GD-118 8.50£0.00 b 6.5740.40 ed 6.7740.25 dc 7.971£0.47 a 4.67£0.29 a
T466 8.7740.06 a 6.97=+0.06 bedc 7.407£0. 17 bac 8.5040.00 a 4.1740. 35 bac
T779 8.5340.29 b 8.0740.50 a 7.474£0.25 ba 8.2340.64 a 4.3740.15 ba
T1129 8.6740.06 ba 6.9010. 10 edc 6.8340.47 bdc 8.471+0.15 a 4.1740. 58 bac
T1346 8.7040. 00 ba 7.60%0.10 ba 7.8340.29 a 8.23%0.25 a 3.7040.20 ¢
T1966 8.50£0.20 b 6.6020. 66 ed 6.5720.12 d 8.5720.06 a 4.10=£0. 10 be
T2219 8.70+0.00 ba 7.50+0. 50 bac 7.00+0.50 bdc 8.5740.12 a 4.20+0. 17 bac
T2308 8.50+£0.00 b 6.6710.29 ed 6.8340. 29 bdc 8.0310.64 a 4.2040. 10 bac
T2346 8.53£0.06 b 7.1340. 15 bdc 7.3340. 47 bac 8.0040.44 a 3.8740. 23 be
T2669 8.50+0.00 b 6.3320.35 ¢ 5.8340.29 ¢ 8.5040.00 a 4.2040. 20 bac
T2743 7.6040.10 ¢ 4.7740.25 f 5.1040.36 f 7.1740.29 b 3.1040.17 d
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Table 4 Comparison of differences in mycelial growth rate of transformants and wild type isolate in different nitrogen sources

RS il 7R 41 il R 1 AR KA Bt B it P2
Isolate Sodium nitrate Potassium nitrate Glycine Asparagine Ammonium sulphate
GD-118 8.50=£0. 00 be 8.50=£0.00 ba 6.574+0.12 e 8.67+0.12 b 8.6740.06 a

T466 8.43+0.12 ¢ 8.77+0.06 a 7.30+0. 36 cd 8.77+0.06 ba 8.60+0.17 ba

T779 8.50+0.00 be 8.60+0.10 ba 7.004+0. 20 ed 8.70+0.00 ba 8.67+0.06 a
T1129 8.57+0.12 bac 8.23+0.40 b 8.43+0.12 a 8.70£0.00 ba 8.50+0.00 ba
T1346 8.53+0.06 bac 8.4040. 36 ba 7.67+0.06 be 8.57+0.15 b 8.6340.12 ba
T1966 8.7040.00 a 8.67-+0.06 ba 7.734+0. 64 be 8.60+£0.10 ba 8.50+0. 27 ba
T2219 8.57+0.06 bac 8.53+0.25 ba 7.10£0.17 ecd 8.60+0.00 ba 8.60+0.10 ba
T2308 8.53+0.06 bac 8.60+0.00 ba 7.30+0.72 cd 8.57+0.12 b 8.50+0.00 ba
T2346 8.67+0.12 ba 8.70+0.17 ba 8.037+0.06 ba 8.6340.12 ba 8.70+0.00 a
T2669 8.67+0.06 ba 8.60+0.10 ba 7.63+0.12 bed 8.70+0.00 ba 8.50+0.00 ba
T2743 7.40£0.17 d 7.334+0.47 ¢ 5.90+0.36 f 8.53+0.21b 8.37+0.32 b
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Table 5 Comparison of differences in mycelial growth rate of transformants and wild type isolate under different illuminations
TR LR A HOE 56 4 R
Isolate Continuous illumination 12 h illumination Complete dark
GD-118 7.77%0. 31 bac 7.9740. 29 bac 7.70=£0. 63 be
T466 7.67=+0. 06 bac 6.65+0.65d 7.90+0. 10 bac
T799 7.5340.23 be 7.0040. 72 dc 7.97+0.75 bac
T1129 7.40£0.10 ¢ 8.27+0.15 a 8.0040. 27 bac
T1346 7.8740.06 ba 8.2540.25a 8.934+0.12 a
T1966 6.97+0.15 d 7.23+1.22 bdc 5.6340.15 e
T2219 6.95+0.05 d 7.0540. 45 dc 7.00=£1.00 dc
T2308 7.93£0.12 a 7.7740. 32 bac 6.3340.19 ed
T2346 7.45+0.35 ¢ 8.15740. 15 ba 7.404+0. 10 be
T2669 6.93+0.40 d 8.2340.29 a 8.50+0. 46 ba
T2743 6.60+0.00 d 8.1040. 00 ba 6.0040. 44 ed
5 W B OGS, 14 d 5 PR I K B AU 25~
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Biological characteristics of pTHPRI1 transformants of
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Abstract In the previous study, the Agrobacterium tumefaciens-mediated transformation system
for rice sheath blight fungus Rhizoctonia solani Kithn was established and a lot of pTHPRI transforma-
nts was obtained in our laboratory. To confirm the biological characteristics of pTHPRI transformants,
10 verified transformants were selected from the pTHPRI1 transformant library. The differences in bio-
logical characteristics such as growth rate, colony colour, sclerotial colour, sclerotial number and other
aspects between the 10 transformants and the wild type isolate (GD-118) were compared in 5 aspects,
i. e. temperature, pH value, carbon sources, nitrogen sources and illumination. The results revealed
that the growth rates of these transformants had greater differences when compared with that of the wild
type isolate at the following conditions, i. e. cultivation temperature at 25 ‘C and 35 ‘C, pH 5.0, pH
7.0 and pH 8.0 of PDA at cultivation phase, glucose and galactose as the carbon sources, glycin as the
nitrogen sources, and full dark as the illumination condition. The growth rates of several transformants
were faster and the others were slower than that of the wild type isolate. The results also indicated that
the sclerotia of transformants had greater differences in both numbers and colours when compared with
that of the wild type isolate at the following conditions, i. e. cultivation temperature at 10 ‘C and 35 C,
pH 4.0, pH 5.0 and pH 6. 0 of PDA at cultivation phase,glucose as the carbon sources,sodium nitrate
and potassium nitrate as the nitrogen sources,and full dark as the illumination condition.

Key words sheath blight of rice; Rhizoctonia solani Kithn; pTHPRI transformants; mycelium;
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