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Screening and flanking sequences of T-DNA insertion mutants
with reduced pathogenicity in cotton Fusarium oxysporum
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Abstract: [Background] Xinjiang is the main producing area of cotton, and Fusarium wilt
seriously affects the cotton yield. However, the detailed pathogenesis of cotton Fusarium wilt
remains to be reported. [Objective] To select the mutants with reduced pathogenicity from the
Fusarium oxysporum mutant library and identity their genes conferring pathogenicity, so as to
clucidate the molecular mechanism of the pathogen in causing Fusarium wilt in cotton.
[Methods] On the basis of the previously established mutant library of F. oxysporum, By the
identification of 136 randomly selected pathogenic mutants. Furthermore, we analyzed the
phenotypes and flanking sequences. [Results] we screened out five mutants with significantly
reduced pathogenicity, the morphology of mutant B-18 was different from that of the wild
type, with purple colonies. The growth rate of the five mutants, especially B-18, decreased. In
addition, the five mutants showed reduced spore production. After sequencing of the five
mutants, Blast analysis was performed to determine the distribution of T-DNA in the pathogen
genome. [Conclusion] From the five mutants with reduced pathogenicity, we identified the
genes associated with the pathogenicity. The findings provide a solid theoretical basis for the
functional research and cloning of the genes associated with the diseases in cotton.

Keywords: cotton; Fusarium oxysporum; T-DNA insertion mutants; hi TAIL-PCR; pathogenicity
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Schematic diagram of ATMT genetic transformation

[13]

FE R FIFLEE

2xTaq PCR Master Mix, E . DNA #£HUR
Flé . BEGRFIEMEIY, Jbat KRR
HARAH,

FEEE PCR ¥ 341X, Eppendorf 23 w]; HEAL
B4 FSE, Bio-Rad 2~ H]; fHIRIEFRAN, TUIL
mAER) s IR SR, IR AT
Al A E . UKL, S — AR A B
NI
1.3 EFE

PDA #5573 2% SCHR[19]BC i -

7 WA B 9% B (g/L) . NaNO; 2.0,
K,HPO4-3H,0 1.0, MgS0,-7H,0 0.5, KC10.5,
FeSO,-7H,0 0.01, FEEWE 30.0, pH H4A,

1.4 B% R 88 R R TF ik

K AR LR X T bR st89 Fl 136 58748
PRIHEA T B0 1 R T 4 AR IR T AR FE PDA -
M EiEATIEAL, 26 °CHEFE 7 d, FHICH/KUERL
HUERF, HI4E 1x10° /mL T2 .

1.2
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AR R (em/d)=(5F 7 KB TE A5 2 KK
W75 EAR)/5
1.6 RETKERHEE DHNE
W5 B A= BT AR st89 LA K AR K T AR A T
PDA ¥4l |, 26 °CHig: 7 d, HHTHL&RATEHR
4 mm BB BEINAZE] 50 mL IR A FC IR A
BE IR IR AR A 0 T E VR, TETE R 25 °C
180 r/min MM TR 7 d J5 FIMER 14K
Meitg, AR, &E 3 A ELE. BT
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FRAGE/ TR /N A
1.7 RITIRE G FHM

TE PDA }i ik PSR T 22 4% B ELTH DNA
PRI £ 10 B 5 PE IR A= 7Y 5189 R AR AR
DNA. LAFEHE st89 FIZEAE{R[Y DNA Jif
L GFP-F #1 GFP-R A 5| 1 iE47 PCR A& (FR 1)
222 SCHR[19]1% PCR S I 14 3 I J v %4 . PCR
77 FH B W G i R Uk ARG I
1.8 RETEMEFIINZIES S

) B A X R 2S5 PCR (high-efficiency
thermal asymmetric interlaced PCR, hiTAIL—PCR)&
AR, DA AR TR TRTAR IS0 7 ok 55 58 25 PR TR Ak g
N2 DNA AR 1 T-DNA i AME 751,
PCR S W )7 IR B S5 SCHR[201 55 34 i
22320 3 K Hi TAIL-PCR JZ )i Jii , 18 52 2 [
& [EN PCR =ik AR T AW TR (i) ey
HRRARIHEATIN, Ke 725 5 217 4307 LEXT

Table I Primer used in this experiment

EIE/Ep s Bk 2]

Primer name Primer sequence (5'—3")

GFP-F ACGGCAAGCTGACCCTGAAG

GFP-R CTCGTCCATGCCGAGAGTGA

LAD 1 ACGATGGACTCCAGAGCGGCCGCVNVNNNGGAA
LAD 2 ACGATGGACTCCAGAGCGGCCGCBNBNNNGGTT
LAD 3 ACGATGGACTCCAGAGCGGCCGCVVNVNNNCCAA
LAD 4 ACGATGGACTCCAGAGCGGCCGCBDNBNNNCGGT
LAD 5 ACGATGGACTCCAGAGCGGCCGCBHNDNNNGACC
AC ACGATGGACTCCAGAG

RBI CTCTCGGCATGGACGAGCTGTACA

RB2 ACGATGGACTCCAGTCGTGCCAAAGGCAATACCCTGCG
RB3 GCGGAGGAGTTCTTCGTTGCGGGTT

LAD 1-LAD 5: f#75[4; RBI-RB3: 57 ESI4; V=A/G/C, H=A/C/T, D=A/G/T, B=G/C/T, N=A/G/C/T
LAD 1-LAD 5: Degenerate primer; RB1-RB3: Specific nested primer; V=A/G/C, H=A/C/T, D=A/G/T, B=G/C/T,

N=A/G/C/T.
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Figure 2 Pathogenicity screening of the mutants. Different lowercase letters indicate significant difference

at 0.05 level. The same below.
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Figure 3 Observation on colony morphology of wild type strain st89 and mutants.
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23 BURNBEHERTAEEICERENELS R
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i R IOR, M TE BRI st89 MV
HA%2(4.83 cm), ZRAFIR B-18 Y AE K 8 R W i3 )
8, HEEERRA 3.72 cm; 784K A-22,
B-20. B-22 Fl C-18 A HAR4 R 4.83 .
523, 4.96 F15.10 cm, 5WFA R R ICHH 82
(K 4).
24 HIRNPERERTAES=BE S

Xt 5 ANEOE I BG4 S8 AR AR 7 A i A T
M, S5RNE S pR. BRI RECR S
HPAE Y 5t89 (7.12x10° /mL)AH Hk 34 B 3 R4
3 PNFEAE 61.09% . 49.72%. 70.65% . 41.29%F

56.60%,
b bc i c
| a | |
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Figure 4 Colony diameter determination for wild type
strain st89 and mutants.
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Figure 5 Number of conidia of wild type strain
st89 and mutants.

2.5 T-DNA HEAFZE M PCR 0

L GFP-F 1 GFP-R A 514, X 58 48 & Fn iy
A UG RE st89 TP 1Y . PCR 45 RKEH (K 6),
HY AR R AR AR R A, T S NS AR IR R
BIal DI 224 712 bp MR F A . X EW]
TERZE R IE RN A E HbAf A T T-DNA,
2.6 HRNPBEMERTHEMEFTIRZIE

TR AR R 3 48 PCR S
J&, 345 100-500 bp 2547 (] 7). X PCR 74
BEAT U [ i 9 2 T AR 9 T AR (H ) IR A
FRZS mlgEf i e, 4% SR8 o Ensembl %4
FEr ) BLAST Feo M, e L5 I 960 e 0 T ik
PRZH B AR 3 95.0% ., XF3RA5 /) 5 M3
FEHIAE B LA R B T-DNA 43534 76 3 [
A DRI N & T IX (32 2)0 5 AN AL 43 54

bp M CK 1 2 3 4 5

6 T-DNA TR PCR &

Figure 6 PCR detection of T-DNA mutants. M:
DL2000 DNA Marker; CK: st89; 1-5: T-DNA
insertion transformant.
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2 3 2 B3 23

bp M2 3

A-22 B-18
2. 3

2000

1 000
750
500

250
100

7 5 MBURSIFERSZEAKAY hi TAIL-PCR 420
Figure 7 hi TAIL-PCR of five reduced pathogenicity
mutants. M: DL2000 DNA Marker; 2 and 3: Second
and third rounds of products.
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Table 2 Flanking sequence analysis of the mutants
R AL RAZFEH FBORE RENER UGRE S
Mutants  Insertion site Mutant gene Fragment Gene annotation Number of the
length (bp) chromosome

A-22 24NN E T FOXG_01685 321 BEED 5

2nd intron Hypothetical protein
B-18 55 5 M4y FOXG_05113 3239 EM TR C omKue ki s r s 7

5th extron Hypothetical protein similar to ubiquitin

C-terminal hydrolase

B-20 1 MM EF FOXG_09561 1934 BEEHA 11

Ist extron Hypothetical protein
B-22 %5 Hh Ry FOXG_02694 1476 A0l SR 04 2 1 R 8

Sth extron Hypothetical protein similar to glucanase
C-18 51 NANEF FOXG_ 03874 558 PSP R B H 4

Ist extron Conserved hypothetical protein

ATERMGEITE R 5 FAFRG AR E, £
T-DNA 7E 47k JJ 1 A5 K 4 b i 48 A2 B AL
KM =t kB, 165 DAt ZE0N
P B AR OGP v, S8R K B-18 B AL RLE
F Chromosome7, RAFFIL[H K FOXG 05113,
It i i A PR TZ &R C oK B R &
it . RARK B-22 A4 AL AT Chromosomes,
RAFIEN N FOXG_02694, FIf gmhith ) & 112K
el RBEmG A 2 T, At 3 AN AR R g
T T BE A A e B 1 .

3 s 4%

i 1 i EAR AEAE ZE R T-DNA $ili AR AZ
PRJE, AT LUK B AR AR AN ZE R EOWR A E A 2
TE 1T B e i B A 5 I AR AE ARG 280, O R BUBT
(B 6 5 T SR AR AR YR 2122 — BB oY A B
A, FH Ik T 32 i 2 1 00 i B 2 AR A, AR B
FHOGEEIA o 4, Dong %3 1 i 1 446 5k /1
T RASRERRAT T 5 ABOREER . mE itk 0
Gt T 3 ANEOR 108 R RARA, DB R A
RS JEE 290 R B0 43 FILERFT R T Ry, X Lt
FENHE— 2 T AR AL 220 9 EOR AL R 4 T

HESH

A5 38 1L /AR R 2SR B T-DNA
ZEARAR RN Xof B Dk [ 2 A8 AR 1 O 1B 45
IR, 39 NRAKE IR A BESL, 174
ZEASIREOR FIREAR . 1B BCEOR 1 FAR fe ™ H 1
S ANGRASKRIEA TR E , KRIE L E T A1,
X IR R BT IR S PO KRS S A
iR T 20 74 6 TRT RV 5% BRI 0 AT v 1 F 9
— 3, YLEH T-DNA (3 AR i A 22993 1 5
PPEIRES , S AR A AR R . 1
AT R T Hi TAIL-PCR AR, 24t 3 4%
PCR P34 i T 5 NS00 7108055 28 A8 (4 1 ) 3
J¥% . Wi, 7€ Ensembl $(4)% 47 BLAST
FEXt oA, DA 4l AfL s . HA 5845 (K B-18
AIRERZI T2 % C /KEg(HE [ FOXG_05113)
eIk, AR AR ERE 8 AR A M A=
MG SR I H e s 5 T A shhiEe,
UNZN A SR | 3G | P SRR AT A Ik B-22
A RESEI T FOXG_02694 KL 1 1F # Fik, %
FE DR gt H SR I, SR WE G O AE 2 A EL R
ML, HAE R M2 e R 20,

I IRIX 5 A3 g B 2 AR R R4 A
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