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Abstract: A single T-DNA insertion mutant 2H3 that showed abnormal microsclerotia development was selected from
the T-DNA insertion mutant library of a Verticilliumdahliae sclerotium-type strain VOSDF1. The inserted gene in the mutant
2H3 was VdPKS which encoded a conidial yellow pigment biosynthesis polyketide synthetase. Based on these results, the
experiments of gene knockout and genetic complement were carried out in order to confirm the function of the gene VdPKS.
Two deletion mutants AVAPKS1, AVAPKS2 and three complementary mutants 2H3-PKS6, 2H3-PKS8, 2H3-PKS9 were
obtained through molecular and colonial morphological identification. After six days cultured on the PDA medium, the
spores of the wildtype strain VO8DF1 began to accumulate melanin of microsclerotia, and the VdPKS gene expression level
detected by qRT-PCR was also the highest. The initial structure of the microsclerotia was also observed in the A VdPKS1
and AVAPKS2 although they did not form melanin. These
results showed that the VAPKS gene was involved in the
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stress resistance of Verticilliumdahliae.

Key words :

BEF A IR XTI ) R S B
DI TN R 282 (B Yt FN 20 17 & S
T, X T AR A A A ik H 3
JE R Ry 53 T 58 2 B 5 RN PR 22 4 AT 8245
ZHN I X R HE AR B R B AR R ) RO A%
( Microsclerotia) " . A% 2 KRS AL B ( Verticilli-
umdahliae) 75 &7 (1) 2 BA7 15 S5 F4) AN 8 2299 )
RY IR, e E IR R B AR SR E bR
A ELREAR T TR, WA S A A T 1 R B AL
XFF IR AMFFE 86 22055 A TRLER AN 5 Bl Th e it L

B T K Fe ks b A A% i s R 2 4 F
RRRIEA RN A3 TR TR LA ROAT
oy B FRER DL R W B A A% A7 3 5 1 R 1)
SAR AR R %, EAIRA R R, M
RV B B R B B B AR sl BSOS TR 22 % K, I 7 AR R
PRI, SR I ELA o R 1 4 L Ak S 1 K, B R 3tk
FEP=HANZE | I 12 TR 22 AR K, i s B 2%
(Melanin ) R, Y5 70 200 Jifd 1] Bt , Ak B 0 28 J0R A
LR AR T 22 (W A BE T e A2 B 22 40 A
WY I BB a1, BRI A A% g
PR T 6 R T R e A1 T 45 ™ 1 A A R ER
Y A T B A T 35 R 2 500 A A Lok | T A R AT
X} TN 6B B T R AZ I BMLER B B 9% S A FE 2R A
REA S MEARZIE A I T R 5 A PR o P A%
(B (% K J& T DHN-melanin J$5 0 K" 76
B it v, R0 3R 5 R DGR R Y 3R 38 W]
T,

VLA AR FHEBEAL Y I B 58 BT T AL R
LI A 28 KN AR A A% B Bk VOSDFL 1Y
T-DNA i A SRR PEH T3 1 k504 DU A
TR % & B SRR R AR R 2H3NY | % B AR iR T
PDA Cazepek [EI{A$: 753 B R FE 14 d AR A B
F R, 83T TAIL-PCR 3575 T-DNA 1 A7 5
ML, 595 [ BROAD 58 2\ A (1) K Tl 58
KA VDLs. 17 2275 47 LX), 75 5 T-DNA
FEARINL A, T-DNA BER A SREREA T45 2 &Rt
& - VDAG_00190 FE A, b Sl & il ( PKS) 5&
HUY ) PKS 5% DAN B4 E & st i —4

Verticilliumdahliae ; microsclerotia; polyketide synthase; melanin; pathogenicity

KR "2 AE Aspergillusfumigatus Bk T, PKS 11k
CEHTGE A RIS ZWERE B A & R —Fh 2 R
W YWAL, itk & W 4 it Aaygl . TH4R . SCD |
TH3R LAC — Z 5\ AL 2 B, e 244 i DHN
@ ORHFFE AR SR - 3 ad X HE K VAPKS
PEAT RS L Rh , DURA 36 9E 1% 56 P AE i i R . R
BB AR, AR5 K T e R B B B0 T R
PRIV EBURRAPE A DG 1, S K BT 9 18 2293 B TR 7 vk
B E SLA

1 ARSIk

L1 Xmedt

L1111 E3k AERARIE A IR A A 1w A% R
HIBR VOSDF1, MV 7548 R Al DX & s At AE AE A&
YA AT LI A AL B B A ) R 37 T 5
f o BEZAKIAFTE DHS o MR 3 38R 1 BR A
RIS, RFTH FE AR AGL-1 VT IR AL Bl 2# B
ARy 5 5% 5 5 A W AR BIE S Bl sk DR e T Y 51 4
HE T i 2 ) U 5 2 A BR TORL pOSCAR-VAPKS-
Del [ pA-Hyg-OSCAR Fil pOSCAR [ ki34 F FG-
SC AW, FTHy g MR 2 A ) 1300-ble 2 A PR AT
TALHAE RN R A B AR O 0T . Bows I E
T HIARAE i Al UAR 3 5 VLI Ll Bl Be 4
VAR IT I FAHEBIEE DL AE

1.1.2 &7  Golden_Star_T6_Super_PCR_Mix I F
MR AR A B A R A R B (Hygromycin
B) Fil Southern 2432171 &4 F Roche A H], BP
AW T Invitrogen 23 ], Bst X1, Hind Il i W) T
NEB 73 7], ClonExpress™ II One Step Cloning Kit I
Tl A\ w13 % R I T ThermoFisher 23 H,
RNA $2HURF & | S5 530 & PrimeSerip™ RT re-
agent Kit with Gdna Eraser( Perfect Real Time) L4 2
T2 M 7 PCR 11057 & SuperMix 4 F TaKaRa
N, 97. 4% VE TR R 52 I T VLR BE AR A e A A
96 % % PR NG I 24 W) T VL VY R £ Ak T edn A FRA W
97.3% MR 24 W T AU st FEEL A ), HoAl Bt
R e R oAl

1.2 &

1.2.1  VdPKS & B & R TH KA % Paz



W A I R R A% R B ARG D VAPKS BYSIRESMT

1301

ZEISIIRGE (7 i, W VAPKS e DX B T o B 1Y
Ivi] 5t 2 B o, Por L i R R A 5 W o
pOSCAR-VAPKS-attB2r ,pOSCAR-VdPKS-attB1r, T {ii
B W K 51 % 51 ¥ 4 pOSCAR-VAPKS-atiB4
pOSCAR-VdPKS-auB3 (% 1), R J5, & H X &
UV IRGE (9 7 vk SR AT AT BR A 5 B K TN R
VOSDF1 (AL L K F5 AL 1% PCR 5031 , #f BE 6 K
DN A5 28 otk SE PE T 1k 0E 5 3 3 21 VdPKS 1
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Table 1 Primers used in this study

512 R JF31 (5'—3") T
pOSCAR-VAPKS- GGGGACAGCTTTCTTGTA- k4 B i I vd-
attB2r CAAAGTGGAACCTAATC-  PKS f 5/ ] 3 [7]

GGCTGCCTGTCTGTC BT 51514
pOSCAR-VAPKS- GGGGACTGCTTTTTTGTA-
attBlr CAAACTTGTCTCTCCGCC-
AGTGAAGCGACAT
. . GGGGACAACTTTGTATA- i bR Bk I vd-
PSSEAR'WP RS- GAAAAGTTGTTCGTGTAT-  PKS (g 3" 3 [7]
a GGGATGGCTGTCAAG T 30518
pOSCAR-VAPKS- GGGGACAACTTTGTATA-
attB3 ATAAAGTTGTTCACGCCT-
ACTGCCCTATCGCTA
HYG-5S GACAGCGTCTCCGACCT- 75 & 4 M 3t
GATGC PCR K514
HYG-3A TGGGGCGTCGGTTTCCAC-
TATC
PKS-5S GATGTCACCGAGGCAGAT  PKS 3 PCR #
HUEIEY]
PKS-3A CTAGGGTCGAAGAGTCC-
AG
BLE-5S ATGCCGACGGATTTGCA- 138 8 F Hip ok 3t
CTG [A PCR #3051 4
BLE-3A AGCAGACAGGAACGAGG-
ACAT
B-tubulin-58 GCCTCAAGATGTCCTCCA- N2 %A B-tubu-
CCTT linqRT-PCR 4 ]
519
TUBLIN-3A GACTCAGCCTCAGTGAA-
CTCCAT
PKS 9¢6-58 GCCGCACTTGGTATGGA PKS % qRT-
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PKS %¢5t-3A GCCTTCTCAACTTGGGAC-
A
PKS [F4p-5S GGCCAGTGCCAAGCTTA- [ %k PKS R HY
GGCGATCCCACCGTCGTT-  S|¥
T
PKS [8]%h-3A GCAGGCATGCAAGCTTC-
TCTCCAGTCTCATCAGGC-
AAA
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1.2.5 FEAAMSEL2ARKIpH FegnE RF
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Hind WEEYIR =24, D qRT-PCR Kl VAPKS 2K 1) 33k

B 1 MBRRTEHSFEE

Fig.1 Molecular identification of the deletion mutants
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I5AIF , 45 5 R 2H3-PKS6 . 2H3-PKS8 . 2H3-PKS9 75
BN Z PR VAPKS KK A S Z Ptk 5L

I (K 2),
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ik,
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Fig.2 PCR detection of the complementary mutants
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SN E R AR AN PR AR R T 3 A ] b S AR A
WE T r=BaEMEE S (K 3),

A BFATITEBR VOSDF1; B MER 28 22 /K AVAPKST; C.: R BR 58 28
PR AVAPKS2; D [ #h 58 45 /K 2H3-PKS6; . [0 % 58 45 /& 2H3-
PKS8; F: [l#h 5828 {A 2H3-PKS9,,

B3 BBRTESORERRBEIE

Fig.3  Colonial morphology of the deletion mutants and the

complementary mutants
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2.5 VdPKS EREXI K in5H: & 2% 1 220
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2H3-PKS9 DA KA AU B VOSDF1 X iU 45 3 51
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Fig.4 Microsclerotial characterization of the wild type strain VOSDF1 and the deletion mutant A VdPKS1
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Fig.5 Response of the cotton seedlings after inoculation with the wild type strain, the deletion mutants and the complementary mutants
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Fig.6 Pathogenicity of the wild type strain, the deletion mu-

tants and the complementary mutants
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Fig.7 Fungicide inhibition rate on mycelial growth of the wild
type strain, the deletion mutants and the complementary

mutants
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