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i@ it Agrobacterium tumefaciens mediated transformation (ATMT)# 2 T GFP 47126945 1646 £ 0 | 49
REARE, R oH T-DNA AT LB TR T, ARG ZRRAEL S, ARk E,
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Abstract: [Background] Cotton Fusarium wilt has gradually become a major disease threatening the
development of Gossypium barbadense cotton industry, but the related functional genes of cotton
Fusarium wilt are not very clear. [Objective] In this study, a mutant library of F. oxysporum marked by
green fluorescent protein (GFP) was constructed to screen mutants with random insertion of T-DNA,
which could provide materials for the screening and research of functional genes of F. oxysporum.
library of F. oxysporum marked by GFP was constructed. [Methods] The mutant library of GFP-labeled
F. oxysporum was constructed by Agrobacterium tumefaciens mediated transformation (ATMT), and the
T-DNA insertion and transformation stability were detected and analyzed. The colony morphology,
growth rate, sporulation, germination rate, T-DNA insertion copy number and pathogenicity of randomly
selected mutants were analyzed, so as to screen mutants with obvious variation and stability. [Results] 1
600 GFP-labeled F. oxysporum transformants were obtained by using the optimized ATMT mediated
system. The transformants were transferred to PDA medium without hygromycin B for 7 generations
and then transferred to the medium with hygromycin B. The transformants could still grow normally,
indicating that hygromycin gene Hyg was successfully inserted into the wild-type genome and stably
inherited. Finally, 17 mutants with different colony phenotypes were screened, including slow growth
type, dark purple mycelium type, light purple mycelium type, and light yellow mycelium type.
Compared with the wild type, the pathogenicity of mutant A-1 increased by 21.98%, the sporulation of
mutant A-1 increased by 103.54%, and the sporulation of mutant C-6 and C-7 decreased by 61.90%.
[Conclusion] The mutant library of cotton Fusarium wilt marked by GFP mediated by Agrobacterium
was constructed, and the mutants with changes in colony morphology, growth rate, sporulation and
pathogenicity were screened and analyzed, which laid a foundation for further study of functional genes

related to cotton fusarium wilt.

Keywords: cotton; Fusarium oxysporum; ATMT; mutant library; green fluorescent protein
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LA TR, A B N A AT 225 TR (1 0
BLERL, 5 2075 20 BRI RE AR A 250 B 20 Al
KA, 3 e % I S0 S R Y S g o B AT
FEA T RE R LAY TR HF A, % LN & A
ZEAR I3 AT R & B PR I 5| A ) B ok 3 7R A A B
P 7 A R A 5T K S 5 R T R e 4 ik
Z 5 BT T-DNA ¥ Z1IR P41 BE R AL
AR FHEKNL DNA |, R rT RIS KR
R IR BT, XA TSR KT 2
T 225, i 5 A RO R R KO R, B
g 57 HEOR 1 R BRI EAL 1T LA T 1
ROBRERFRAMN LG, % GFP L@
ORI A R B AL T R N TR 2
W VD012 H, YRS F I TRTETE A |
P22 KR | e MRS R ER
ST TR SR GFP SN A EIY
W AR I, W BB AR B LT Kk
&S, AL TR &S R B LPER GFP
FERMR AT LR RE 840

ABIFSE LS A TR B Rk st89 X IR, XHLAL)S
PAFH 1 600 ZREHREALLEIUR 232 BRESASIRT)
WRIEA . KA P lhE . #iA% . T-DNA
3 AT DU EOR T34 7508, AT B R4S A8
SR HARE AR, DU AR ARG 2SR B T
REFEDRI AT E . 408 B T AR LS A B

WL

1.1 ##
1.1.1 i E R A0 R AL

A 220 T2 AR S 30 3 DR A7 1 b S5 30
JIH 7 SAEFNRR st89; KA EZ S0
DH5a., AT Z 21 LBA4404 31 B b
X B EYHEARA R A\ W Bk 3k
pCH-sGFP VLI R B BAl P -3 it 52 i
XU AE 1) 22 U B, 32 SR A DA B h

(Aspergillus nidulans) TtrpC YE NI 8IF, LRA5%
M GFP NS PRic R, W73 E B Hyg
VE R e AR IC 3L A

112 EZRFFLF

WER B, OB T A SLAElsah . Rt
F(Rif). FHB% % (Kan). E.ZN.A.ZLJH DNA #2
B ) &, Solarbio 2 Fl . 4- 5 Bk Z, fifh iR
(4-morpholineethanesulfonic acid, MES), A
B2y ) 5 2xSan Tag PCR Mix (7% W G IR) TR K
DNA 43 briE Marker , SanPrep 13 DNA ¢
mIo R &, AR TAY TR R R AR A
Fl; PCR DIG Probe Synthesis Kit, Hb&4258
KA & 1 (k22 &)%) . RNA Molecular
Weight Marker I, Roche /A F]; HyBond N'IFH,
e M, Amersham 2] 514 AR AL 2
CikEyi

FIEPOCR M, U R R A
Al AR, Leica 2 H],

1.1.3 E5HFE

FEFR AL O 2 BEOCHR 8]

PDA HiFE R T RIS ; LB JEFRAH
TN B ARG T 1o RS 55 RO A o

IM 5385555 (g/L): K,HPO,-3H0 3.44,
KH,PO, 1.45, NaCl 0.15, MgSO47H,0 0.50,
(NH4),S0,4 0.50, CaCl,-2H,0 0.067, FeSO4-7H,0
0.002 5, W% 1.80, MMk iR 7.80, Hit
S5mL. pH 5.4, HTstfei byt

CM K5 gR3E . 7 IM iSRRI 15 ¢/L
BE, T3 RARAT R AR 205 1A
1.2 A&

AR S5 B Fi R AR AT TR A A AR 2
PIFACIR R AT T O, BRAR T iy S (A
£, FIUPACIS 0 S5 R T AR AR A 20 TR 58
AKPE, S 1600 ZHRFBARR, IUXTRENLPkIE
1) 232 PRSBIRR SRR ETE . AR, 7
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J6 5 AR PR S T, DASRAS R AR AR S
RAMA
1.2.1 WREHERRTRENGE

AT O F AL M BE 3% - ok pCH-sGFP %
FREEFEAL B R AT LBA4404 . PREUCRATH
FRVE T LB AR IR (50 pg/mL Kan Al
25 pg/mL Rif), 28 °C. 200 r/min YR¥%HEFRITR
12 h J5HX 1.5 mL &, 12 000 r/min &.> 2 min,
2 b, H M BEREFEIE(E 200 umol/L
Acetosyringone, AS)HEVE 2 ¥k, FAHIERE IM %
SREFEHE(E 200 pmol/L AS) IR A, fli > Fi ke
2 ODgoo 294 0.2, F 28 °C. 200 r/min Z42E4k1%
5% 8 h, M.

R AEAG 226 I TR A ) 25« M 2R TR AR
EALZEINF b st89 T 28 °C 1595 7 d, JHER K
PRZRIR/K MR PR RS 290 TR, BRIkt
B, TG RK R B 2 TR 1310° 4~ /mL
JE e o

RAF AN SARACH N AL e b . e
BT AR AT BRI F B PRV 43 1 B 100 L 2544
FURGI5T; BN 0.45 pum, HAZH 50 mm
FI LI IS4 F1) CM (7 200 pmol/L AS)EAR
ey BU200 pL RGBSR ATTERALIE AR I
26 °C K555 4 d SR ALUE RO , i 500 pL
EVIQU € =SSP Y/ IR KB S B Y/
A TR 5 7 55 PDA (%A 150 pg/mL )%
2 B MOE EW RS B, 26 °C HiFR K
P 5 V10 e+, F/ZAD e R DK )
i PDA Ki 32 Jk b Ab 7 vy ok, K R TR
A TR FREEGE A 150 pg/mL K% R B)
L RRRI e AR P A
1.2.2  #{LFB PCR &M FNTE M ER

h Tt — A B B AR T, L KR
PP AR5 4L 71 PCR #i4 DNA: (1)
T T B RBUD AL F R4 E T 100 pL

i) NaOH ¥ (50 mmol/L) BS54, B eSO
EHUE T 100 °C 7K KE 10 min, (2)
WKW R IMA 1710 /&F1Z) 10 pL ) 1 mol/L
Tris-HC1 28 /P (pH 8.0). (3) %37 12 000 r/min
B0 2 min J5 ,WE 2 L FIE1E K PCR 1 DNA
B

PCR 5|F 50T -
GFP-F: 5-GACGTAAACGGCCACAAGTT-3';
GFP-R: 5-GAACTCCAGCAGGACCATGT-3';
Hyg-F: 5-GATGTAGGAGGGCGTGGATA-3';
Hyg-R: 5-CTCTGATAGAGTTGGTCAAG-3'.

PCR JZ WA Z (25 uL): GFP ) Hyg 514
F/R (10 umol/L)#% 1 uL, 2xSan Tag PCR Mix
12.5 uL, DNA ##z 1 uL, ddH,0 9.5 uL, PCR
RN 45 : 94 °C 5 min; 94 °C 40s, B KR
(GFP 51913B KGR 58 °C, Hyg 519iB KR
K 55°C) 40's, 72°C 40s, 35 PMEH; 72 °C
10 min, PCR =¥k E A4 T AW TR ()’
A BR S w T .

B 78 Ry PEPE 55 A 1 B B 22 FN 43 A 1
i VEIGET B -, AR E DG B SR
P SED S
1.2.3 PRMELFHER B i E N

BEALPEELZ: PCR %55 R FHE: H AR & 4k (5
DOCHIFATER AL, M T REBIMWER B 1Y
PDA $i5i 5k, 28 °C fHIRIE IR . S5 i L 4%
7 WG PR S A WA R B 1Y PDA 5570k |
Ak, WERHEEIEE, WMk Fig&sER B
kR et
1.24 HKEHRESUE

DUEF A= BB RR st89 Xt BR Kl g 232 #k
RAMKSHITERIE TR B ARIEHER B
f) PDA “F-A I 26 °C fHIREEFE 7d, MEICHAS
HARAERTETEAR . BB 2Z 0 KA . A
W 3 NEE
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1.2.5 REFREKFREM~HREHINE

W7 A T TR RR st89 FIBEHLIERR 30 ARRAR
TR53 BRI T PDA AR, 7£ 26 °C [HIREEFRAH
HREFR 7 ds SRAHTALASAE VA A R0 B AT HUA
W, BVEEARZ R 4 mm, % PDA gk,
26 °CHHIRIGFR . RT3 kA H il /7%
HE, BAHEKE 3 AES.

P37 A= RUTRT AR st89 ANBHAHLERER) 30 HRIEAE
5T 3R T PDA 555, 78 26 °C [Hili¥ESR
R 7 ds RAFTALERAE TR VE A R B THL
HOF, WUFEARZ N 4 mm, HHEE 50 mL &K
WA IR ELd, 26 °C., 220 r/min fHIRIESE 6 d,
FH i BRE5ORR B3 A [ 98 A8 4 77 A 43 A= 96 1Y)
o, B3 ANES.

1.2.6 pH M RILRE KR E B F2 10

W 7 A TR st89 FIRHAILLE LR 6 bR 2 AE A
S AEERRT PDA i35, 7E 26 °C [HIREEFRAH
HREFR 7 dJa, FHTHLSSAE AN AR R T 75 AR TR
MEITEHEDE, WOFERZ N 4 mm, HEEAR
i) pH {H 1% PDA }i524E, pH {43514 6.0, 7.0,
8.0. 9.0, 10.0. 11.0, 26 °C ¥53: 5d, R+
Ny HME AR HR . AR 3 A~ER
1.2.7 REEKRBUFMENE

B R S 56 I I 7 32 1S 1 S Vg 5 AR R
10876 1E M AL AL APl

BT RUB R st89 FIRHHLIERERY 30 4~2878
TRBEAR SR F PDA R5355L, 7F 26 °C [
BRI 7 dJE, RAHTILAAE VS A R 07
BITBUADE, BHAZHN 4 mm, PRI S5-6 HiE
TR AR SR, BF 26 °C. 220 r/min H
ARG ISR SR 7 do 1 4 RO AintE, i
BRI RO A FH TR 2 1x10°4~/mL.

T IOV vl it R P A R A T 2 1T K O S R IG
RIZK e 3—4 ¥k, KR+ E FICHK o 26 °C 1H
TEEFR 1-2 d HATHEZE, BB RS R Y 501

FITEEARZY R 10 em EFREREL, 8k 3 0, &
ANTERREERD S A, 1 4K B, PR A I
M J5 AT 2R S R AR 30 mL B PR
R —IK, SR 2 i EHE R, FiE
Bl 30 d JEH THiME S e, N IR TR 2, ARSE
R 3 W,
1.2.8 T-DNA EAN# RN 2

FLFHE 2] DNA BI$IBCR AT CTAB 5, Jf
S X R GE

FIH Southem Z43Z IR iEZEAE AR T-DNA #fi
AP DUE, d 20 SOk A A T TR AR 43 A A B
X HE A4 B, PCR RS PR iC i) HAR # 2
HECHb = AR i CAR ST B iaR) &, Southern 224858
B ikS I (i Esc i m ) M b ey
ot el v el | BTG D37

2 BER504

21 MUBRRERUTFHIFEE
FIE AL 5 L3615 1 600 ZREHE:AL T, BEHL
it 245 ANEALFITIO BAMEBTUES, kI
A 13 AN AL TAE I RO T R RS
P, HARBAYER A 5.3%, BEHLPEE 8 bRkt
PCR %7 . I 1 Al %0, 8 MREAL T X a3 i
GFP HrH B (712 bp) Ml EE B Hir A B
(750 bp).
22 HUFEEARBREEITRRANE
H TSR AR E T, TETCHE R B
PiPERY PDA RS segkfCRs a8 7 1%, i
FEA 150 pg/mL %% B 1 PDA }igiblh,
WELTH 22 KAB L . GFP SRk, 4558
T, EGAIESE TG, B TIRRIE R E
K, B st89 (51 kA K o 5 Bh RN B 2Ot e
XF 3 ANEALF I DOGE ST TR, B 2 BoR
BIRE A g B 0OGE S, (ATERF AR A st89 B bk
AR BT 2

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



130 (G ESGE e Microbiol. China

bp M1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

E1 PRMELFELETE  M: DL2000 DNA Marker; 1-8: GFP #14 FB&(712 bp); 9-16: MIHEE B
14 H BX (750 bp)

Figure 1 Idenfication of positive transformants. M: DL2000 DNA Marker; 1-8: GFP amplification fragment
712 bp; 9—16: A 750 bp fragment of hygromycin B.

B2 #HUFEESNIER 7T RKEHORAENBRIZEMEEN  A: 488 nm ME TR AERE 24T
(200%); B: BI37(200x); C: ZMSHEFARY st89 bk, AMIATES A& R B Hgekrhis 8 7 U5
(Y st-gfpl7 ZEAE A

Figure 2 Fluorescence observation and stability test of transformants after continuous subculture for 7
generations. A: Mycelium and conidia of wild type in the field of view at 488 nm (200x); B: Bright field (200x);

C: The left is wild-type strain st89, and the right is st-gfp17 mutant after continuous culture for 7 generations in
medium containing hygromycin B.

23 KRB ESUWE RAFIK 28, s174 WVE MR, 875K 37,
B A RUPARE st89 7F PDA Kigedk BEESR, TH  s39. s42. s82 HA MIRLE(, RAFIK s64. 574,
22 BB, A, AR, SRR,  s93. s113, s127. s131, s177. s182, s197. s218
SRR AAER, RAERAWE, WEER, 1 WEMREAGER L, K 3).
LRSS R RAR AL S A %R B 1 PDA
XF 232 BROEIK AR T TS TE A UER FRFR AL ERBUE L 3 FARIERS, s HIEH
RIRZHRARRRI 5B AR RA I Hah: (1) W2z 18K 4A): SRRV #
TESEHE, Hib A 17 SRSIKTE PDA B350 KRR H 5], Af, B9ER; Q) WL
BT HRIASA(Z S 7.32%), HARRAS ALY [T 7(& 4B): RABKREERZIAE, B4EIR,
B EP A R —5 SR, IR REIR, s, W
RAFK $37, 39, s113, s151 WyEAKZEE,  ARE, BENAGRKENRZ,; (3) WK
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RU(E 4C): RAMAKRTELEVIR, WL, £
KA KIER, SR A E B REAEK

232 RAKHE 2 1A 133 N (A h
58.37%). W2 IR 67 (2015 27.35%) . TR

x1 EERETUBHRE
Table 1 Morphological changes in mutants

32 N(Z1h 14.29%). [l & A AR AL &5 A 1 55
# B JitEn AR B (s SA), TR
XL, (HIEASIZE R B (1) PDA Bi5idt b
¥y 56Kl 5B).

FEALRIEH] Mutant type

TRAFK 45 Mutant No.

K ZZE A Slow growth type
BRE {1 Modena

RE {4 Lavender

(4 Buff

s37,s39, s113, s151

s28, s174

s37, 39, s42, s82

s64, s74,s93,s113, s127, s131, s177, s182, 5197, s218

sI51 s174

3 FABEHRIETRE PDA IEHE FREERSQ6°C, 7d)

Figure 3 Colonial morphology of wild type strain st89 and mutants on PDA (26 °C, 7 days).

B, = N 7 = NN

4 WTREESHEHEE BB PDA EHE FREERS26°C, 7d)

iz

A: Wz 1Al B: WA, C: W

Figure 4 Colony morphology of mutants on PDA medium containing hygromycin B (26 °C for 7 days). A:

Myecelium type I; B: Mycelium type II; C: Membrane type.
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E5 RTEDHEESLHSE BB PDA IEFE FHEERSQ6°C, 7d)

FE3E; B: ANEEIE R B 1Y PDA B3Rt

A: %R B i) PDA 8%

Figure 5 Colony morphology of mutants on PDA medium with or without hygromycin B (26 °C for 7 days). A:
PDA medium containing hygromycin B; B: PDA medium without hygromycin.

24 RTEEAEERINE

By st89 5 RAMAT MRS HIFEAAIR] PDA
BEFREERARR IR IR 550 T - 715 5%, HRIE 6 1>
FEFRIT A AR R K/ N TE P05 cm)ifif 7
K%, BRI 2 O R VE B AR e R
B, BRI E R DA 6.

X Microsoft Excel 2019 #4481t 311t
AT st89 HERE 1-6 d B B AR A A
(16.2+1.4) mm. (35.744+0.5) mm. (48.9+0.6) mm
(57.52+1.20) (66.07£0.80) mm Al
(73.92+1.60) mm; ZEARK 1-6 d (P AR5
W & (13.0£0.9) mm . (28.0£1.5) mm .
(40.26+1.90) mm . (50.21+0.80) mm . (58.98+1.10) mm
F1(67.38+1.30) mm, KA 1-6 d 7E IR

----- = BP A B Wild type
VAW RAR(A Mutant

mm

B 19 PDA HiFRIE b4 H AR 70 5 (9.40+
0.60) mm. (19.625+1.40) mm. (29.45+1.50) mm .

(37.95£1.60) mm ., (46.15£1.40) mm
(53.75+ 1.40) mm.,
st89 PR 1-6 d BYF- 34 K 45 R

(16.20+1.40) mm . (19.54+0.70) mm . (13.16%
0.90) mm. (8.62£0.80) mm. (8.55+0.50) mm il
(7.851+1.200) mm; Z7AB{AK 1-6 d FPFRAERGREE S
H29(13.0£0.9) mm, (15£1.1) mm, (12.3+1.4) mm.
(9.9+1.2) mm. (8.8+0.8) mm FI(8.4+1.8) mm.
RARK 1-6 d TEF 52 2 B 19 PDA K535k By
S B4 K GH EE 43591 (9.440.6) mm  (10.2£0.9) mm
(9.9+1.2) mm, (8.5+£0.7) mm, (8.2+0.9) mm HI
(7.6+1.3) mm,

n SRR IR(F 9125 E B) Mutant (containing hygromycin B)
ZEARASE H 1K 3 E Daily growth rate of mutants

""""" GEAR PR H A H R (51918 £ B) Daily growth rate of mutant (containing hygromycin B)
-- 5'3? A AR H MK 3 Daily growth rate of wild type —_
_80.00 - 12500
E 70,00 - 5
b 120.00 4 2
3 60.00 i S
£ 50.00 & SN 115.00 £ §
£ 40.00 | DY N E 3
S —~ 10.00 & S
S 3000 - 5 £ ” - X €2
& i ' b =
i 20.00 - iNE e
o I SN E i ! 500 & z
% 10.00 | A i : 5
" N . o
0.00 EENE PN E cN B N E 10,00 &
Day 1 Day Day 4 Day 5 Day 6 a

El6 RELEEACEHRENE

Figure 6 Determination of mutant growth rate.
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Xof B A U GRTAAR I 5 AR R TR A K R I 1Y
AHSEEHE R SPSS 26 AN, X444 Kk
FEEE I T B T, A9 AR B R A e AR
WHRMREEA TR R B 7k P K
FE4r5R(12.3241.02)a mm FI(11.23+1.20)a mm.,
KAV S R B 1Y PDA B33k B F2y
A H9(8.9740.93)b mm. RS 6 KHF
By HARMAT AT, 159 B AR R TR R R 5 AR
IRTERRIESS 6 T EHARS 34 (73.92+1.60)a mm
F1(67.38+1.30)a mm; 11 2 28 1A T #k 7E 5% 45 19
HE B RFEELE 6 RIWEHERN
(53.75£1.40)b mm. F A 15 H AL B SR /NS
7k a, b FRTE P=0.05 KV FER R E.
25 ARFRBEHETERERKREI L

XTREHLIERE 3 AR A 2848 R 4 10 #RItT
30 ARSI TA KU, 25 ER(E 7),
10 BRI 22 1 RIS AMATE A 15 2= B 1 PDA 1
FRH B 6 KRB ¥ T3 B4R (55.40+
1.24) mm, 10 ¥R 22 11 B R RASRES 6 RIS
VES A R(51.20£1.26) mm, 10 FREEERIfYZE
AAER 6 KA TRVE -2 B2 R(54.70+1.98) mm.
3 PRI R ABATE S AIEE R B 1Y PDA ik
FE AR R/ INHES S T 22 T 0> TR R >
w2z 1AL,

10 PRI | RUWRAIEA G A ISR B 1Y

(e
(=)

[ = &%£ % B Hygromycin B
: - -

J
(=)
T

¥ _:' T

iy

N W s U QN
(= el o -]
T T T T

s N0 %E KB Hygromycin B-free

3
\
N
N
N

(=R ]
T T

PDA ¥ L35 6 KETMEE LY EERN
(67.30+1.03) mm, 10 FREZZ [T B SARER 6 K
I B B V% T34 BLAR M (66.50+1.31) mm, 10 BB
R RABIRE 6 RNWEEFHER N
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Figure 7 Comparison of growth rate of mutants with different phenotypes.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



s

FIER

Microbiol. China

134 TAED)
& A-1, B-1, C-1, C-2 figili pHEH N 7.0, 4K

WS> 9oM(67.60+1.50) mm ., (67.45+1.52) mm,
(66.85£1.75) mm. (67.93+1.83) mm; RASIK A2,
B-2 fixiti pH {H N 8.0, A KHEE/35 M (67.69+
1.59) mm. (68.53+1.43) mm, M pH {EI%} A K

MR , 4% pH (AR XL AE K A2 A
B, £ pH 6.0-11.0 JEEIN, HHibTA Kb
EAFEAHE ST S AR, T HLAS TRk [ A=
KA EEHA 3, Il 22 5(& 9).
2.8 HETLERBURMENE

X GEARAREE 1IN E S5 R o, Zead 5

316001437
14.00 |
12.00 |
10.00 |
8.00 |
6.00 |
4.00 |
2.00 F
0.00

874 911

7.63 703

5.11

6.35

5.21

AR

Maximum sporulation (x10° spores/mL)

2.95

vvvvvvvvvv\@

8 RLK=BENE
Figure 8 Mutants sporulation determination.
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Figure 9 Effect of different pH on the growth of transformants.
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JT B 28 FL /NGRS, B A 22500, Ud B
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DI 1-8 DKIBE AR H B 58 25ty , Horp
2.4, 8 ykiH B 2 5743 2%y, it Southern
ZACEW AT IR AR R/ 5 T-DNA 4404
TEAG 259 T 2 2 LB MLAY S8 DU A &,
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Figure 10 Mutants pathogenicity test. a, b, ¢ are significant difference markers.
R2 AREMRB R /REEXIES T
Table 2 Pearson correlation analysis of different traits
ENGIRERN Pt Wk HAE Boiw
Different traits Sporogenous amount Colony diameter Pathogenicity
Pt 1
Sporogenous amount
W5 ERZ -0.073 1
Colony diameter 0.701
EXCW| 0.396* 0.018 1
Pathogenicity 0.031 0.927

T *: BEMK@=30, P<0.05)
Note: *: Significant correlation at 0.05 level (n=30, P<0.05).
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1 2 3 4 5 6 7 8
B 11 RT{RSH T-DNA EANERSH 1-8: &
AR A-1, A-2. A-6, B-1, B2, B-3, C-1, C-2
Figure 11

1-8: Mutants A-1, A-2, A-6, B-1, B-2, B-3, C-1,
C-2.
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Analysis of T-DNA insertion in mutants.
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x3 TRRTERREREEYFRE

Table 3 Phenotypic and biological characteristics of different mutants

KA WEERR EEGE WG RO E WEER REER Howtk
Mutants  Colony (ZWEE B) Colony Maximum Colony (&5 K B) Pathogenicity
phenotype color sporulation diameter

Colour of colony Colony diameter

(x10° spores/mL)  (mm)

(containing (containing
hygromycin B) hygromycin B) (mm)
A-1 Hypha- I ~ White Modena 14.37 69.00 55.00 48.44
A-2 Hypha- I ~ White White 8.74 65.00 55.00 42.39
A-3 Hypha- [ White White 295 66.00 56.00 29.94
A-4 Hypha- I White White 9.11 69.00 56.00 35.92
A-5 Hypha- [  White White 6.31 66.00 54.00 43.01
A-6 Hypha- I  Modena Modena 7.63 67.00 55.00 39.69
A-7 Hypha- I White White 5.11 71.00 60.00 30.97
A-8 Hypha- I  White White 7.03 66.00 50.00 32.77
A-9 Hypha- [  White White 4.58 67.00 53.00 42.49
A-10 Hypha- I~ White White 5.66 67.00 60.00 45.48
B-1 Hypha-1I  White White 4.84 66.00 51.00 35.86
B-2 Hypha-1I  White White 5.21 67.00 51.00 36.54
B-3 Hypha-I1I  White White 6.35 65.00 49.00 32.56
B-4 Hypha-1I  White White 4.89 68.00 52.00 36.65
B-5 Hypha-1I  White Buff 8.44 67.00 52.00 36.98
B-6 Hypha-1I ~ White White 6.39 65.00 52.00 38.40
B-7 Hypha-1I  White Buff 7.51 65.00 52.00 40.89
B-8 Hypha-1I  White White 5.30 65.00 50.00 41.80
B-9 Hypha-1I  Lilac White 7.56 67.00 53.00 38.42
B-10 Hypha-1I  White White 8.23 70.00 50.00 43.39
C-1 Pellicle White White 7.77 69.00 57.00 36.20
C-2 Pellicle White White 3.23 68.00 54.00 46.22
C-3 Pellicle White White 3.65 69.00 53.00 36.78
C-4 Pellicle White White 5.99 68.00 53.00 31.84
C-5 Pellicle White White 6.15 65.00 54.00 36.39
C-6 Pellicle White White 2.69 69.00 56.00 33.20
C-7 Pellicle White White 2.69 71.00 54.00 37.49
C-8 Pellicle Lilac White 3.71 68.00 54.00 35.96
C-9 Pellicle White White 4.13 68.00 56.00 38.69
C-10 Pellicle White White 3.92 68.00 56.00 36.86
z:ljlld - White 7.06 73.92 - 39.71
T —: JAR

Note: —: No result.
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fRiAk, T LAd AL 1 T-DNA Bl A 257
KBS, If HEpds DUSRAR S, XA
AT DA S R 2 5 Bl P Ay BCTR I AR AR P, B AT
WA PRI RERFSE, 3@id Southern 4484k
RPN 62.5%, HPEDR S EEE T
R AEAG 22 A DG R b8 A 4 2P E

LR ERTIR, B0t e Y A R s R T S AR R

B2 R, 4 BRRARIRTEVE K12
2 BRIRES L, 4 BRIREE(, 10 BRIRE (M, | #RC
B Ak RARMR A7 T A-10 AR
AR A-1 BUw B, A3, A-7. C-4 Buw T
TR, A-17=flEFtE, C-6. C-7 F=flimf#(k,
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