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HWE. [ HE )R KA H (Agrobacterium tumefaciens ) 4y 5 1 X5} JK 45 45 161 ( Botrytis cinerea) HEAT ¥ 4k, ¥y 7 T-
DNA $fi AZE AR, Ry A 43 7K SF- 1 DA TR 81 45 96 0 SO pL AT B R ek o [ 7k 1 L&A pCAMBIA1390 %Y
TR A AT TR A % 7R EAT B A, R0 R AT O 0 o X0 PR AR OB Ak 1 EAT AR W o FOE 282 0
8¢, R T B A3 it 8 A7 Zops v € o AT TATL-PCR £ AR X 5 42 4K v T-DNA - 1% 55 00 )5 31 ik A7 5 Bie
(4R )45 8] 7 — 2o ge A fk SRA0 R AR K R 22 7 B8 00 N I (BIOMG 0085 55 . SR IR A T Hih — A%
ARR e T-DNA $i A P28 FI5 M55 o [ 4598 ] AR g e vr T RAF A S 1 IR 45 R e Au Ik = g T T-

DNA 4l A B9 W 2 F R AL A . TAIL-PCR #E47 242 fArh T-DNA 5500 F 1) ) 73 A7 2 AT AT A

KB KA AW RIFE AN T T-DNA;TAIL-PCR
FE 525 :0Q933 X ERIRAD A

WK % 561 ( Botrytis cinerea ) J& T2 HITE . [], 22 f1
W, 22 H IR OB A R)E 2T BRI e
FA o) — PR R R LR . B 200 Z F AR
WK R TR, S b L PR IN R A A B 5
KSR o TR S E SRR, R
B M AT IR . LR B, KR A AR TR
T KB EEHEFZMAE "N EERFZ—, " H
I T 3 20% - 30% R

A 25 7R SR LA () BEAACE 32 A B IR L 1 B AR
JRE B, — B i Y ORI AR AR
BE R fRm AN AR B R A, R AU TR AR A0 i ok B
FeU L AR R XE T K 3 4 96 B0 I 4 T HLELE
AR A, R T Bl KR EE AR iR R
X XRE S ECT KA A B X 2R A [RE AL
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1 MpAn 7 %

1.1 ##

L1 BB TR K %4 6L 545 R T Bk BOS. 10
i1 [ P. Tudzynski #{ #% ( Westfalische Wilhelms-
University ) B8 . & FF 18 B #k AGL1 H Wi VL4 R F}
B ok i 1 - BOE . kL pCAMBIAL390 (¥ K F) WF
B o R Ml 25 4 2 1o v

1.1.2 3530k DR SR 1 95 3k (PSA) , T K
AL S, LB B3R B T B 5. MM K 5%
H.E AR 1.8 g, H il 5 mL, Na,HPO, 2. 066 g,
NaH, PO, 0.66 g, MgSO, 0.492 g, 2-( N-Ig Bt ) Z,
W (pH 5. 3) 8. 528 g, NaCl 0. 1461 g, CaCl,
0.045 g, FeSO, - 7H,0 0. 0025 g, ( NH,),S0,
0.528 g, MEEF/KETD L, IMBEERRTFRIL( L)
MM ¥ 32 o A & Bt T & N s B A&k B
200 pmol/L, SM #5375 T 20 IM [ 44 5% 3% 3 It
Wigits LR R R 2% 35006 1. 5% , Sk e
gk (29 100 pg/mL) , ] % X B (& ik &
100 pg/mL) ,

1.1.3 IR H Al B T &R R I8 R A
W BN EER CLME LSRN A EE A
T, A% R Y DD B 3% 4 L T-28 4K pMDIS-T
Taq DNA R G550 H TAKARA AW (Ki%) %
# B [ Sigma /A &), Uk $ B0 & A 1K 2
TR/ 7/ B S e s i D A & 21 B e vakii
I 2 7] 5E W o

1.2 FTURHENRAEHNERENSHKEE
k=214

¥ 100 L AR R FF I AGLL JE3Z A5 4 550 ng
AR pCMBIA1390 JE &, R & T 7K | 30 s, i A 3
7 5 min,37°C /K 3 min, il A LB M4 85 3% 3L 5 78
28C 200 r/mim ¥EPEREFE2 h A5 T LB [k KE 7 5L
(& R 2 &K 100 pwg/mL, F] # °F 100 pg/mL),
28°CHi 7748 h G kL b F AT 5 .

I 0 25 2R 0 R A 265 16 T bR BOS. 10 X6 1% 4100 ]
WRE, TR E R Y & W & R W (20,40,60, 80,
100 g /mL) (4-F A b #4700 & o

LR % A 4 Fh B PSA BE SR L [, 23°C B 5%
5-6 d, HIEHE AR B EE NS ERTFUT, 5T
T, R B Gk #) 10° A/mLe KR A A BR KL
pCAMBIA1390 (& AT & #5235 mL () LB W 14 15 5%
B (& RIB%E R 100 wg/mL, FI 47 F 100 wg/mL),
28°C 200 r/min }; 3% ik . W B AL 0D, ik %

i

0. 15 J5HL 2 mL AP R W AR FZHE 2 mL IM K75 5
B B, WOBEnOA 2 BET F N (& Ok E
200 pmol/L) ,7E 28°C 200 r/min 44 %235 35 & 0D,
KFN 0.4 -0.5, K A5 A K ) 4 6 56 1 A B
Fefil 2y 101 8 A U4 T IM P AR K52 48 h )5,
o SM BEFR I I AE 23°C YRS b 7% WA ik T 91,
1.3 REHAEERESEHLFHERREYR
M\ SM 853536 I 35 B 0 5 Ak 7 e v e R
FAWER (100 pg/mL) [ PSA B3R Jk EAEARE I,
R AE T, AT B 1 o B ARG 37 T &
R R IR AL ARC S W, SRS R e B AL 7 5 43
o0 HHE AT 2 AR T A UL % 7 A A TR KA R AT, 2
W IR A G AT A S R P ARG AL R R,
FHATFL A8t R B ( AR 1 em ), 9K 5 6 1 3 3 e 114
SR ST B 5RO WS TE SRR A KR A
O SR AR AL o TR AR ) B 1A 2 S e T
ATBOR PRI 2 o B A B TR R A X B
1.4 REBAFHAERARNERBEZEREPCREE
4] 7 AR TR R 5 FR AE 23°C TR (PSA [ {85 5 AR
AR R G I T 22 N LR A PSA WRAR B SR AR
o 26°C k35 15 9%, A TR B A I 22 iR i
JE S 1 224k , ] DNA E. Z. N. A. ® Fungal DNA Kit
(Omega Bio-Tek, USA) & Hu J& A 41 DNA, F| A
PCR ARG 47 A0 55 32 e X, 0 5 R L K 51 )
% H: hptF: 5'-TTCGATGTAGGAGGGCGTGGA-3"/
hptR:5'- CGCGTCTGCTGCTCCATACAAG-3',
1.5 LB LMERF T A EFRNF
FIH i ) TAIL-PCR 4% R #4 28 45 {& T-DNA
A AL S B BT 5 . KR ¥ R pCAMBIA1390
1) T-DNA X079 Bt SR 5519, 220 7 3 2%
2l ¥ 4y Wk LSP1, 5'-GCCGACCGGATCTGTCG
ATCGA-3'; LSP2, 5'-CGCTCATGTGTTGAGCATATA-
3", LSP3.5'-CGGCGTTAATTCAGTACATTA-3', 4531
B3 &84 8k RSPL, 5'- GGGTTTTTATGAT
TAGAGTCCCG-3"; RSP2, 5'-CGCGCGCGGTGTCAT
CTATGT-3"; RSP3, 5'-GGATATATTGGCGGGTAAA
CC-3', f I 5| % & LAD1-1, LADI-2, LADI-3,

LAD1-4, LAD1-5 Fil ACL, 551 M cik'™ .
TAIL-PCR A< 7 )5 il 2 50 2 B SC ik k47

WAkt . k3 48 PCR, 28 — %2 SO A 100 ng
(2 20 DNA FEOM R . 25 —Fe 7 3 00 7= W 7 ¢
50 %, BUS WL AR 3 R R NI BEA . 5 R I
JOL F) 7 ) HEAT — 5 7% BRI AR B S (5 A7 E1) 200 5 2
) S WL OB B AT 28 =93, &
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BERCHL KORGS5 T #K & 85, e A KIGAF A,
HEAT W 0 2, R MOBORL AT R A1 AE
1.6 ¥ =¥ 554

FH DN Astar BAFHEAT FE 91 40 M7 o 10 K ) 4 (0 5k
K 20 8045 72 (http : //www. broad. mit. edu/annotation/
genome/ botrytis_cinerea ) W1 £ 7 BLAST 18 2, 7 #7
RAK T T-DNA 194 A {7 s, 7E GenBank F| Jfi
BLAST i# 47 [F] J5 M4 & o

2 RBERMAA

2.1 KRFENSHARFERELURRTHRE
S
S ME K B, W R RO 60 pg/mL i gL

A LA ) B A D K A 75 F BOS. 10 TE R AR K A
FHA A WIC 2R K pCAMBIA1390 1) 4¢ ¥F B %t K %5 45
FHEAT T4k, Bk B o 100 pg/mL (1)1 %5 % i
LTIk . IRA5 T — Lo hi il & R i fe st i% m
Ak 7 AN S Ak b e AR 258 20 - 100 %%
ETF/10° AT o X S AL T M S 4R IE 2R K
K H MBURMES AT T R R E . R
A AL HG A K AR5 KR8 AR
aE R (B 1) . Hok 20 S84 (& 1-D) 5
B A= BUAH L, P VR AR R R ] R AR, 5 5R 7 RIGTA
HA 4 em ZE A7, RP24, FRATERRIZIL AL T

ju

1 IREEH(Botrytis cinerea) B T-DNA FIANREGRE, B, BHRNERKNTRAEURKEEERTIEUR
HER. BRERANENE4IINURER,

Fig. 1 Phenotypes of T-DNA insertion mutants of Botrytis cinerea. The biological characters of B. cinerea including growth, development and

conidiation were observed after 7 d culture. The pathogenicity was measured 4 d after inoculation. A, Wild type; B, Sparse hyphae and

significantly reduced conidiation; C, Reduced growth rate and conidiation; D, Significantly reduced hyphal growth rate. Pathogenicity of B.

cinerea on the tomato leaves was showed from E to H. E, Wild type; F, Reduction in pathogenicity; G, Reduction in pathogenicity and delay

in disease progression; H, Loss of pathogenicity.

2.2 REEHTEE

A o X AR A (14 5 AL AR B AT 2R Wy 2 PR A B0 1
I 5E 19 25 8¢ Jm , R JLA PR ARA B I B0 1) 5% A8 AR 3k
170 T o . A SCH Sl il X 548 14 20 5 (&
1-D) 01 2 B 5€ o B SE A s AR 2 DR S 1 5
Yy ik PCR 78t 1 A BL 6% 26417 (1 2-A) , BT 3%
Fefb ¥ T T-DNA i ARG . R, M %
R T-DNA X B9 5 55 77 51 F1BE HL 51 %) 38 i TATL-
PCR AR X T-DNA i A DX 5500 F7 51 BEAT 1 4748

Horp T-DNA 7230 54 09 %8 551 90 Fn i 31 51 90 9 1
T 521450 bp £ B (B 2-B) , 48 T-A 5 f#
FIN Y J5 45 5 2 B0 7 91 b & 4 56 % T-DNA &
I BLF A LA R SRR R A A A0 TR 2 R (T 3)
S0 370 A 6 A % 78 3 [ 4L B0 ds % v BALST J, A
KB —A7 B A LTS, %A E Ab T-DNA 3 A7
JJZ Supercontig 1 1) 228981 {3, % i & &b i fry
JEH % GenBank I+ BLAST 3 2 J5 3 & #0 Iy g € A1
14 TR IR 420
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Fig. 2 Molecular characterization of mutant No. 20. A; PCR

amplification of hygromycin gene from genomic DNA of Botrytis
cinerea mutant No. 20; B TAIL-PCR amplification of flanking

sequence of the T-DNA region inserted in the B. cinerea genome.

3 it

FRATEESE T AR A T 1 K A 4 8 % B Ak 7
2, WA T K ) 4G L T-DNA 4l A AR %
SR E T, AR T — 2 R A W] 5 o AR Y R AR AR
Horh AR A 20 53 B B v A2 KB s ZE, AN
o HE—25 1 TAIL-PCR [y J5 1 se B 1 T 58 A 1
Hr T-DNA i A g 19 55 571

TEAS S0 1) B Al v, F AT B 6 1 A 4 ST 24k
pCAMBIA1390 kA7 K 4 %4 7 ) 5t 1% 5 Ak o 1% 3k
I PEAR IC I RS R Bt R 21 AR BB SR
7 (CaMV) 35S, AWF5E KM, 1% 5 3h 7 9K 3 19 1) %
B L R AE R 6 vh R A R 3k, e Ak T DL A2 ik
JE 100 we/ml 0¥ % R, X5 xR I8 kT E
( Fusarium oxysporum ) o Je AT =Z A 4R 3B 1 K FE IR
% i ( Gibberella fujikuroi) Lo B HE Ak B o8 45 R —

TGACGAAGCTGCAGTCGACGATTCGGCGTTATTCAGTACATTAAAAACGT

CCGCAGTGTGTTATTAAGTTGTCTAAGCGTCAATTITGTTTACACCACAATA|
[TATCCTGCCAITCTCGATTAGGGAAAGGAAATC GTGATAGACGAAAGAGCCATC
ATGATCAGATTGTAAAACTCGATCCAAGTGGACGAGATGAAAAGAAGAGGTGGT
GTGCAGCGTTCTCCACTCACTTCTGTTCCCCTCAGTACTACACACGAACTACGT
AGATGTACCATACAAGGAAACGTCATATCGTAGTATCTGGCACCCAAGCACCCG
AGTATGATATGGCTGAAGATAAATGTCCTAGTGACTCTCTCAAACGATAAGACTC
CTTATCTACTGGCTCTACATGTAACCAAACAACAGCCATGAGTAACCAACGTTAA
TCGTTCATCTCACTCGTCTAATCTCTAGAGGATCCCC

B3 T-DNAREBEKRBHBEEERAPHBENRREZNFF

Fig. 3 Insertion site of T-DNA and its flanking sequence in the Botrytis cinerea genome. The underlined is LSP3 primer sequence. The

boxed indicates the T-DNA left border. The italic part is the T-DNA flanking sequence in B. cinerea genome.

B, ULEH CaM V35S 7F KL 26 22 4R B 5 vt il FH 1 9K 2
AR B AR 0 R 3k SXORE AT DL G R X E 24
PR VR 1 BTG 2 A 1 el o 45 OB A

WH AN AT 0 2RI Al AT A
N2 PR T 7 2 76 G R 1 2 25 155 45 A o b ok A 3L 0%
I, LB IR 2 05 B B BT R4 Ak R kMR 3R 3
A S FRAT R B A A b IR IR S A i
VR T2 B 95 38 PR AT AT AL A5 B, S K A Ay
SRAF PR AT DL ROR

FIH TAIL-PCR %t % 46 F £ 47 T-DNA 541 /7 5]
4 e e 2ok A v, FRATT X AR S 5 4 R R AL 18 O 51 4
X HEHATTHER AR EM G DA E

RN BLAR P S 25 S B e ad 3 Y E A —
ot o B, AR GE R W, 76 AL TAIL-PCR 47 iF
g B H A S BT R R R . Sk,
AWFGE A B Y 20 558481 R T-DNA (1) 55 1 )5 5]

TR W BT A O — D RE R A IR . i A I
ikt ZEM ] Southern 2% 52k — & #F 5T T-DNA i 4
AV DUBUR TR G BT H D BE
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pathogenicity mutants of the rice blast fungus

Construction of T-DNA insertion mutants of Botrytis
cinerea via  Agrobacterium  tumefaciens mediated
transformation and sequence analysis of insertion site

Juan Feng, Tingheng Zhu" , Zhifeng Cui, Kun Wang
(College of Biological & Environmental Engineering, Zhejiang University of Technology, Hangzhou 310014 , China)

Abstract: [ Objective | Construction of Botrytis cinerea T-DNA insertion mutant library through Agrobacterium-mediated
transformation and for further understanding of the molecular mechanisms underlying the pathogenicity of Botrytis cinerea.
[ Methods ] Agrobacterium containing the binary vector pCMBIA1390 was used for transformation of Botrytis cinerea.
Hygromycin resistant transformants were screened out and subjected to biological and morphological observation. Detached
tomato leaves were used for pathogenicity assay. The flanking sequence of T-DNA inserted in mutant genome was cloned
and analyzed by using TAIL-PCR. [ Results] A variety of mutants were obtained and important phenotypes including
reduction in growth rate, loss or reduction in conidiation and loss of pathogenicity were screened out. The T-DNA flanking
sequence of one of the mutants was successfully amplified with TAIL-PCR. [ Conclusion | Agrobacterium-mediated
transformation system of Botrytis cinerea was established and a T-DNA insertion mutants library was constructed. TAIL-
PCR was an effective method for isolating the flanking sequence of T-DNA inserted in genome.
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