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PP fE B R 2 R B2 1 (Saccharomyces
cerevisiae) 1, [ 1L & 5 KA H ) MAPK 5 5 & 4%,
B4 Fus3Kss1<Slt2« Hogl Fl Smkl & 4%, H 5
S TG P BE PR TG 2 e L~ AT 22 AR K A i B ST R
FBIREE T 0 K BT i T o
1o [A] 5o AN DR R B A T B 2 RE W B 2
AN MAPK {5 5 3 #% /9 [5]) 95 JE P & B JOF F 52
Rafael 4% 3 i K 7 3 Al 25 95 B Th ) MAPK {5 5 3 %
LR FoFsol Wl i A L » 125k DAL I AR 0 4545 003 It 1A
TRT 22 il 5 G5 A6 TR T 18 AL 12 B IR] e I 1100 5% 748 Ak B0
Ty RATR KIS " o Zhang 505K BL, A 4 b
BB (Fusarium verticillioide) Yo FoMK1 %t & i 4
o AT B AR B 7 25 (Fumonisin) ¥ & i, %)
L R R LR R B, % 98 A AR 1R B0 e kT
Elena 25 3 13 X 7 i Al 25 03 W& FoFmk1 L7 3 [A]
FoMsb2 W} 5T J5 R I » % Hk Do) 4545 05 s 71 O N A
JF LS i M BE e AT 6T o IR R R B
ARG 3 A7 A B A PR a8 B, HaE gk
20 0 2R 7K B B P9 IR AR I R S T SRS 46
5 ", HOGMAPK & 4 ( High Osmolarity
Glycerol Mitogen Activated Protein Kinase signaling
transduction pathway) SCFR 595838 i H 2 5 24 J5U 3
WHE VRO R A (6 A0 A T BB T A T N 1%
AR A IO 5 T S AR G ik B A A L g AR
B e SR PR T s AT R e A B Y BB K, Bl ik 3G
N7 A1 i 5 5 R85 TS BN 40 i koK e
AW G IE I S i) 382 4% 2% 5 ik BT [ s R 4

PEG F 5 10 J51 1 5t A 86 40 55 T B o 0 75 264 2605 1
4 RN DR FoHogl A, I 0k %4 K] g ok
AR 1 36 20 A B A Ak T B U 3 5 R A 347
PF 2 WA T 4 2 5 DR 68 o £ 20 i S 23 1
BriniR e 5% .

1 MRERIT A

1.1 ##y
L1.1 it EaRF B JEuR AR Wl 2L e

B4 5 A PN Bl BY A TR BR Focd B, 4 A SE I &
2005 453 B H R R AOF 508 o JIURL pCT74 (35 A7
LW R 3 3 YK S 1 5 R B U IE R DA 4 8 0Ok
H T GFP L)y A 520 % AR A7

L1.2 SRS R (g/L) "7 R 3t
MREL A 1B R K 0.5 S Ak B 0.5, il MR W 2k
0.01REHE 30 Bl 20, YEPD 5 37 4 (g/L) " :
BE¥Y 10 8 Mk 20 i 45 8% 20

L1.3 EZ|RXFAMER: B RNA SSHUE R A
& RNAprep pure Plant Kit i& 7l £ & # % X 1
TaKaRa %% 7] PrimeScript RT reagent Kit With gDNA
Erase if #) & . Eppendorf 1 & % ¥ #%+ Eppendorf
Mastercycler PCR {%. UVITEC #t KK W 1% & St
Eppendorf 5417R & .» §l~ LABCONCO % T #l-
PolyScience {H i 7K 3 5% « Leica 3] & ¢ 5t B U5 45 .
1.1.4 3149:PCR 514 (& 1) & i )y i b il A=
T SE R

x1. KRB EAASY

Table 1. Primers used in this study

Primer Sequence (5 —3") Restriction site Size /bp
FoHogl + CCCAGATCTTTGGCACCACATTCGA 1650 /1100
FoHogl R TGCTCCTCCATGTTAGTAACTCCGG

FoHogl AF CGGGCCCTAGCCAATACCCCAGATTTCCTCCC Apal 1150
FoHogl AR CCCTCGAGTTGGACGAGAGGTTTGAGGGTGAAG Xhol
FoHogl BF CGGAATTCGGGATGTGGTTAATAACGGAGGAGG EcoRI 1100
FoHogl B-R GCTCTAGACGAAGCCACGGCAAGCATGGATTAT Xbal
Hyg + GFPF CGCCATGTAGTGTATTGACCGATTC 2200
Hyg + GFPR ATGACACCGCGCGCGATAATTTATC
FoHogl F1 CATCCCAGATGCTAACCTCTTCTTC 2400
FoHogl +2 CATACCTTCTTAAGTTCGCCCTTCC
FoHogl +3 GTCCGGCTACCTAGCAATAAGATTC 2400

FoHogl ¥4

CAGCGATAATGATACGCAATCTCGC
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1.2 FoHogl EFAREREMERF N

JEIN 41 DNA (#2502 i CTAB 3£ . S 2
Hi 4k JJ 5 (Fusarium proliferatum) 77 ff] FpHogl &
J¥ % (GenBank: EF467357.1) % il 5] 4) FoHogl ¥/
FoHogl R, 7> %l L Focd-B, B #k J& Xl 41 DNA A
cDNA g B, vo B TP 19 21 T Focd-Hogl 5 P4 1
DNA J c¢DNA /% %), ] i DNAstar7.1 Chttp://
www. dnastar. com /) ¥ 17 )7 5 $f £ 5 24 Ik R 77 41 #E
5 M H ProtParam F£ % (http://web. expasy. org/
protparam /) 5 Il 25 A ¥ 4k ¢ B 2 ] NCBI H
Conserved Domain Search F£ J5 (http://www. ncbi.
nlm. nih. gov/Structure /cdd /wrpsb. cgi) %} & [ I ¢
Ik k4T F0 90 ; F) ] BLAST #2 5 Chttp: / /www. ncbi.
nlm. nih. gov/BLAST/) 43 #1 & A [ 98 7k F H
ClustalX2 (http: / /www. clustal. org/clustal2 /) £ % Fl

MEGA4 7 (http: / /www. megasoftware. net/) ¥ 4t
FoHogl-A

Hyg+GFP

ARG -
1.3 Focd-Hogl EFMAMERERLEE

LA Foc4-B, J X 20 DNA Jy #EAR, 53 Sl FHl B2 o A7
g D) A7 55 P X 51 4 FoHogl A= /FoHogl -A-R .
FoHogl BF/FoHogl B-R PCR # i 14 5| FoHogl
P _EJiF 1150bp 5 R i 1100bp 19 /5 511, 5 R /7
B 53 K e 81 R DR g B 204K pCT74 1 % R B 5
GIP 5 A P i » i O JORE Jim X0 Ml D7) 45 281 i DAL g B3 v
Bt AHyg + GFP-B, i it PEG /T 1 J5t A i i 3 4k
DR RS P B AL B 5 )5 T Focd B, th, SRAG A
T 2 R HUVE IR SR AR AR A A [ 5% A2 A4 53 Jall 48 1T 4 R
DNA /5 H FoHogl¥/FoHogl R. Hyg-GFP-F/Hyg-
GFP-R. FoHogl ¥1/FoHogl ¥2 . FoHogl ¥+3 /FoHogl -
F4 4 xf 514 (& 1) %52 13 8] A FocdHogl J [H] il 2k
Sk

FoHogl-B

A-Hyg+GFP-B

FoHogl

WT
— -«
FoHogl-F J FoHogl-R
FoHogl-A Hyg+GFP FoHogl-B
AFoHogl I —] I . —
—» —» — -
FoHogl-F1 Hyg+GFP-F Hyg+GFP-R FoHogl-F4
—
FoHogl-F2 FoHogl-F3

B 1. BiBREE K AFocd-Hogl # 4 3454 PCR £ ETEE
Figure 1. PCR identifying of knock-out mutants A Foc4-Hogl with 4 pair primers.

1.4 FPRETIRAFocd-Hogl By FREI MK

B AL 10 mm (¥ 47 L 45 70 A 75 Focd B, 5
AFocdHogl [¥) & ¥ 14 2§17 L J5 ¥ & DF 8 Fh 21
YEPD “FA |, 27°CHERE 37 5 d J5 0 [ 15 1 78 10
LA dJEE BB RS B
A A EEAKK PR LMo ARrut FiEa R
s W B TR . # 20 mL 4k YEPD Kf
FRIEGAEEL 9 em PEEFRILA, 4 5 2 FF 10 mm
WIE. 5 d 5 4 B s AR A R TR IR T I B A
1.5 RIKIEFRE PR KR T K AFocd-Hogl HYy /=
MERERLTENE

¥ Focd-B, 5 i Bk 58 4 4k A FocdHogl ) H 1%
10 mm B 9 43 5l B FP {E %264 100 mL 3 & YEPD (¥
A, 27°C R 180 v/min 7 FE, 4E Sd N4y

BV 3 2 B 4R 08, B8 v A it 3k o Foi o
oy A A R, o gy AR A7 4/ mL = 80 /g N
G341 H0/80 x 400 x 10000 x i B¢ fi%5 %o K i ik
RN 2 TR R, AN 3 IR ES .
1.6 FREFEHTRBRREZ K AFocd-Hogl £
KIEREREERSUE

A B4R 10mm $T FL 2% 40 31 BT OF 32 42 & A7
AN~ BRI B IR R 2 B, 27 C s 7R 5 d Je il
B R AR IR AT S o L R A S A
Ea N SRR N VN £ W NI N N K VN
R N EVE (SR NS TN Y iR Rl U N TR
B H s SR AN . R 4 i A - R AN A TR B B
PRl AR R 25 1 2 R IR S R AT i A
TR 2 B MR TR R R
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1.7 BERIEHE pH AR AFocdHogl K 10 d JE WS, S HLALSUE IS0 A S R

ERKREERSEN

¥ H 4% 10mm [ Focd-B, 55245 {& A Focd Hogl
FR) BTG 2 ) Pl T AN TR R B B 8 5 AN W) pHL{F B
1) YEPD 355 5k b, W58 9% 5d., W R ¥ L S LG,
FEAN AL 3 E A, 43 0l B P v LA R D 3% .
Hor U B RR 2 i k0 12°C < 17°C 22°C \27°C .32°C
37°C . fH 80% FL1% 5 i Mo F1 Na,CO, 15 pH {H
BB % 4.5.6.7.8.9.10.
1.8 £iE [ B8 Xt &Y Bk IR T Kk A Focd-Hogl A
B % M

¥ Focd-B, 153847 {k AFoHogl ] 10 mm B Bt
A EER A 54 0.0.5 mol/L.1.0 mol/L ] NaCl.
KCIVH i =l 2L B2 1) YEPD 35 7% 4 B, 27°C I 85 97
5 d EIEREF AR AN R .
1.9 BT K AFocd-Hogl EFEEE NI E

53 ) R FH A A4 i R s, S B A 2R B S
XG5 43 A 2258 13 AN R 58 A8 4k A FoHogl
SETA e I BEAT BT 90 W AR R A R AR K
JEZ) 2 20 em i A7 i) P B — K A H 75% &
A P 7 A 75 5, 16 WK Wk T4 B AR
10 mm B 5F BT 7 b 30D 55w /K fR W, 27 °C

0.005 73
64

75

VLT VR IE LY S mm (0 4 B0
L 3K FE O 10° /L. (00 7 B 37 OBE D T3 30 )
LA T K A D R IR 27° W 3 d U
e

2 HiR

2.1 FoHogl £ERZEREYMZEERESN

Z M2 W49k J) 7 (Fusarium proliferatum) 77 ]
FpHogl 3£ A ¥ %1 (GenBank: EF467357. 1) , 7 % 3F
W PA33] T FoHogl X ¥ 5 K 41 J ¢DNA J3 %1, Jf
248 GenBank 15 3| & 3% ¥ % 5 KJ025074. FoHogl
FER 4K 1632 bp, H:# ¢cDNA 4= K 1074 bp, Z i3
357 NS HE R . I P 3L B AR PR BT S Ok I,
FoHogl & [14F 718 4 41147.1, % d1 4 pl 2y 5. 46,
SRIK R H - 0.286, ySE K E Mo ik 0 H LR 57 45 4
BBk AT 73 #» FoHogl 85 1 2547 — 4> STKe_Styl _
Hogl {7 5 45 #4 38k, 147 1% &5 W 380 1) B 1 5 o 22/
I R B IO 2K % B 01 . A NeighborJoining %
oy gt AR G AR B, % B AR AS ) ) Bk D T
DR~ e e (181 2) o

Fusarium proliferatum (ABO46009.1)

Fusarium oxysporum f.sp.cubense Race 4 (K1025074)
—— Fusarium fujikuroi (CCT64307.1)
Fusarium graminearum (XP389788.1)

34 —————— Nectria haematococca (XP003046679.1)

23 18

Beauveria bassiana (EJP65798.1)

Trichoderma atroviride (EHK43400.1)

— —

Trichoderma virens (EHK21342.1)

59
59 Trichoderma reesei (EGR52035.1)

Metarhizium acridum (EFY85878.1)

Epichloe festucae (ABW75775.1)

49

Magnaporthe oryzae (XP003714838.1)

Podospora anserina (XP001906721.1)

Verticillium dahliae (EGY18822.1)

70 { Colletotrichum graminicola (EFQ27645.1)
77 Colletotrichum gloeosporioides (ELA30647.1)

[E 2. FoHogl EF X ¥HE LM SR

Figure 2. The phylogenetic tree based on alignment of amino acid among FoHogl protein. Numbers in parentheses

represent the sequences’ accession number in GenBank. The number at each branch points indicate the percentage of

bootstrap supporting with bootstrap values calculated from 1000 resampling. Bar,5% sequence divergence.
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2.2 FoHogl £EERARTIRETE

N T WEST FoHogl i PR {E 7 R5 Kl 22903 11 T 1) 2
fE, T M 49 2 T D A Bk 34k pCT74FoHogl ,
JF 38 3o WU U145 T B B TR DR R RO B A-Hyg +
GFP-B, % i% Ji BL# 4k Focd B, Wbk %] T 151 A
AR R DU R AR, S e 3 AUE, BE LI
10 4> ¢ 22 4K 4 DNA, 4 Jil 4 X 5] #) FoHogl ¥/
FoHogl R. Hyg-GFP¥/Hyg-GFP-R. FoHogl-A-¥/
FoHogl -A-R.FoHogl B¥/FoHogl BR i 4T PCR %
Wk S SRR 9 D RAZKE Ay FoHogl JE A i 2K 58
AR A TR Y B2 1R R B T 3 S RAAA IS AIE e
L DAL T AT ) R R PR RN AR 1 9O i TN A
E 5 AHH (K 35 DA R B e B 90 5 Bk A BEBE LA A
)T HILPR A o @R BEHLEIK 2258 5 R
WHEAT WL B 5C 5 R, 1% 3 N RABR K R AL G T

D

—H A kg A U] H BRI AR % 3 A R
Hh T2 B D e R
2.3 BRI 4K AFocd-Hogl B9 RE MR

I I X i B 28 AR R A FocdHogl [ 22 3847 B
T 5% i R B » Wil o3k 5% A A 1) T 22 5 B 742 R AH LE g
TR (B 3-AVE 3-B) A& o B I B A %
25 (K 3-C K 3-D) o fE[E & YEPD PR -8 74
T BR U m B 58 AR 4R A Focd Hogl [F) A K 38 J5 I
PR, TR 22 5 0k OB i BR  AZ AR A Focd Hogl 1) T 22
AT VF 2 R VEDIRTUTBE » I H 52 100 S48 SRR 5 B A= 2
BRI AR A AT VA AR UL G T B Ak A vk (18] 3K 8]
3F) o {EMMA YEPD 5375, Focd-B, fig B pi 56 3
PR B 5 1T il B 98 AR 4K A Foed Hogl T Al B IR 57
2 JF HAT v 22 AR i (B 3-G L 1 34D o

[E 3. Focd-B, 55T K A Focd Hogl #Y3B I 5T
Figure 3. The phenotype of Foc4-B, and knockout mutant A Focd-Hogl. A:Foc4-B, hypha;B: A Foc4Hogl hypha; C:Foc4B, spores; D: AFocd—

Hogl spores;E:Foc4-B, on YEPD plate; E: A Foc4-Hogl on YEPD plate; G:Foc4-B, in liquid YEPD; E: A Foc4-Hoglin liquid YEPD.

2.4
M

7 e N g AR 3R WY, R AR R RO YEPD B 3%
FERE TR A AR R AHXS T B A B Focd B, KU, fi B
RAZAR AFocdHogl (17 fl 5 B & F Ff, Lo 85 2E
TR B BR B 7 F R 29 1,94 x 10° efu/mL, T B 5 A%
& AFocd Hogl [f177 & K 0.49 x 10 cfu /mL, %K
HP LR P R ) 174 (B 4-A) o TR W 24 T E 7
il 58 4% & AFocdHogl (1) 2 T HE LK 0.70 x
10 *g /mL, HILLBF A L[ 1,05 x 10 g /mL A7 i B

MR RTIR AFocd-Hogl FHEREL TE

(K 4-B) .
2.5 KREEFEZFMHTMERREET AR AFocd-Hogl #Y
BEESEE

T 0] AN [ B U 1) B Rk Y AR Focd B,
S B AR AR A Focd Hogl (1) A2 38 6 [ 3 T 147
WG S5 R AEAN [ e R A A 1 B AR 28 % G AR AR 1)
VR 22350 0 11 €8, 0 DL 28 W < H SR BB i S
BT 7 A1 B < FR R 2 4 2200 L H il A SR N A B R )
THOLT i Bk RAZ AR AFocdHogl 1A 4B 2 W B
T HF AR Foed B, 5 71 LA FUBE AR 4 Bk U 1) 15 77 Ak
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W5 257 . BB 575 f A Foed-Hogl (K17 T4 £ % 4. 67
s a0 ) . cm R T BFAE I 3. 98 em; T 4E B 22 I B o

s I B HE T R 98 £ A FocdHogl [f) B 6 1
ERl TR F W, 1,82 om: BF2E ) FocdB, J% ik b 5

g 0f A5 4 A FocdHogl 1 LT 3 P ¥ 4 4 B 0 10 5 9 2

2 o5 | ; A K A R R Y 5 7. 03 em Al 6,72 em, B/
. | | 0 Focd-B, 1 LI UBE b BRI 10 5 R 26 1 /4 K

B g 5.
1.0

0.8

0.4
02

wild-type strain

knock-out strain

dry weight of hypha/(102 g/mL)
[
o

strains
I
L
wild-type strain knock-out strain
strains

[E 4. Focd-B, 5 i [& 58 % {& A Focd-Hogl B =7

BAMELTE DB NE
Figure 4. The spore production (A) and the dry weight hypha
(B) of Foc4-B, and knock-out mutant A Foc4-Hogl .

e 85 1M il B3 58 A% 4K A FocdHogl 78 LA 2 18 4y ik
PR IR EA KM R EE . RN 5
J5 B KT TR IR A3 R R A O (R 2) o

105 A A 8] 06 () 85 F2 56 B B 42 2 Focd B,
P 5 5 AL AR A FocdHogl (116 22 34 2 1 (4, P &
KIAE LA v 27 B B O B I RS Rk EAE KT H
PRt K 28 7. 13 em F106.73 em, 7E AR T AE N
BRI TR B HAR s AN, 5 3..07 em Al
2.93 cm; 7 LAY IR #% A b 005 IR 55 97 A6 b B R
BAE AFocdHogl 15 % H A2 WK T8 A8,
6. 23 cm; 1My LA S A6 B 08 U I B A2 L Focd B, 1
BV 1A% 3.82 em, M B K T i B 5% R 4 AFocd-
Hogl #73.07 em (£ 3) .

R2. REBERSHEREREFTRBRELMBEERSILR

Table 2. The comparison of colony morphology of knock-out strain and wild-type strain on the media with different carbon sources

Carbon Foc4B, A Focd Hogl
sources Morphology Diameter/cm Morphology Diameter/cm
white, dentate growth, abundant aerial white, dentate growth, abundant aerial
glucose y growtits 5.68 +0.08 y growtit: 5.43 +0.06
mycelium, neat edge mycelium, neat edge
white, dentate growth, abundant aerial white dentate rowth less  aerial
maltose ’ arowth .58 £0.10 ’ growii 5.03 £0.06
mycelium, neat edge mycelium, neat edge
white, dentate growth, abundant aerial white, dentate growth, abundant aerial
galactose . . 3.98 +0.03 . . 4.67 +0. 06
mycelium, edge irregular mycelium, edge irregular
white, dentate growth, abundant aerial white, dentate growth, abundant aerial
xylose ’ growtit: .62 +0.08 y srowt 5.48 +0. 10
mycelium, neat edge mycelium, edge irregular
white, dentate growth, abundant aerial white dentate rowth less  aerial
mannose ’ growts .75 +0.09 ’ growtl, 5.75 +0.05
mycelium, neat edge mycelium, neat edge
white, dentate growth, abundant aerial white, dentate growth, abundant aerial
lactose ) ° ’ .27 +0.06 ] o ’ 5.98 +0. 18
mycelium, neat edge mycelium, neat edge
white, dentate growth, abundant aerial white,  dentate rowth less  aerial
sucrose y 8 77 £0.03 . _srawin 5.35+0. 13
mycelium, neat edge mycelium, edge irregular
white, dentate growth, abundant aerial white, dentate growth, abundant aerial
fructose ’ growti, .87 £0.15 ’ growti, 5.20 +0. 10
mycelium, neat edge mycelium, neat edge
white, dentate growth, abundant aerial white dentate rowth no  aerial
trehalose y arowtit: .53 £0.06 ’ growtis 5.78 £0. 08
mycelium, neat edge mycelium, neat edge
. white,  dentate  growth less  aerial white,  dentate rowth less  aerial
arabinose . srowii .78 £0.03 . growi 5.18 0. 10
mycelium, neat edge mycelium, neat edge
. white, dentate growth, abundant aerial white, dentate growth, abundant aerial
amylodextrine ' & ’ .03 +£0.03 ' & ’ 6.72 +£0.03
mycelium, neat edge mycelium, edge irregular
. white, dentate growth, abundant aerial white, dentate growth, abundant aerial
peectin g srowt, .53 +0.06 g srowt, 5.90 £0. 10
mycelium, neat edge mycelium, neat edge
sodium carboxymethyl  white dentate rowth less  aerial white, no dentate growth, no aerial
ymery ' growt .12 £0.10 ’ growt 4.52 £0. 03
cellulose mycelium, neat edge mycelium, neat edge
. white dentate rowth less  aerial white dentate  growth less  aerial
sorbitol ’ srowtis .07 £0. 15 ’ srowti, 6.18 +0.03
mycelium, neat edge mycelium, neat edge
. white, dentate growth, abundant aerial white dentate rowth less  aerial
glycerin ’ growt, .37 +0.03 ’ growtl, 4.72 0. 13
mycelium, neat edge mycelium, neat edge
. white dentate  growth less  aerial white, no dentate growth, no aerial
sodium acetate ’ °© ’ .08 +£0.08 ’ 8 ’ 1.82 £0.08

mycelium, neat_edge

mycelium, edge irregular
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Table 3. The comparison of colony morphology of knock-out strain and wild-type strain on the media with different nitrogen sources

Foc4 B,

A Foc4 Hogl

Nitrogen sources

Morphology Diameter/cm Morphology Diameter/cm

white, dentate growth, abundant aerial

sodium nitrate 5.

mycelium, neat edge

white, dentate growth, abundant aerial

ammonium nitrate 5.

mycelium, neat edge

white, dentate growth, abundant aerial

ammonium sulfate 3.

mycelium, edge irregular

white, dentate growth, abundant aerial

ammonium chloride 3.

mycelium, edge irregular

white, dentate growth, abundant aerial

urea 3.

mycelium, neat edge

white, dentate growth, abundant aerial

glutamate 5.

mycelium, neat edge

white, dentate growth, abundant aerial

lysine 4.

mycelium, neat edge

white, dentate growth, abundant aerial

asparagine ) 5.
mycelium, neat edge
bacteriological white, dentate growth, abundant aerial
7
peptone mycelium, neat edge
white, dentate growth, abundant aerial
tryptone 5.

mycelium, neat edge

white, dentate growth, abundant aerial

beef extract 6.

mycelium, neat edge

white, dentate growth, abundant aerial
68 +0.03 5.43 +£0.03

mycelium, neat edge

white, dentate growth, abundant aerial
00 +0. 10 6.23 0. 06
mycelium, edge irregular

white, dentate growth, abundant aerial
12 £0.03 3.17 £0. 06

mycelium, edge irregular

white, dentate growth, abundant aerial
82 +£0.03 3.07 £0. 15
mycelium, edge irregular

white, dentate growth, abundant aerial
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Figure 5. The growth rate of wild-type strain and knock-out strain in different temperature (A) and in different pH medium (B) .
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KCL o1l ZLWE A7 £5 (K 56 F 85 i B
Hogl [ 45K 52 21 5 2L, H

(A) CK

Wild-type strain

Knock-out strain

0.5mol/L NaCl

Wild-type strain
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1.0mol/L NaCl

1.0mol/L NaCl
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I, 6 5% 78 4k A Focd Hogl T 28 AN % 75 1% 8% 95 ik
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(|5 6-D) .

(B) ¢ 0.5mol/L NaCl 1.0mol/L NaCl

0.5mol/L NaCl

1.0mol/L NaCl

El6 FRPEBFHETHEESHMBRRERMERFR
The growth condition of wild-type strain and knock-out strain with different stress factors. A: NaCl; B: KCl; C: Sorbitol; D: Glycerin.
2.8 BRI EE A FocdHogl BUF Nl E
ML AR E B RE 0 W E A B, B Bl T 1F

Figure 6.

10d J5, 8257 Focd B, 5 3 Mg bk 5 A2 4K A Focd—
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W FoHogl JE DA i bk Jri 58 A2 A AE % AR 1 7 b ¥ 20
DI TR ES o a3 R b B e AR S IR
%ﬁﬁi‘iﬁj‘iiﬂi‘ﬁuﬁiﬁﬁ% WY A 96 55 - TE 1 0
BEUT kN (B 7-B) o JEREGS 3 AN AN [] 58 48 44 (1 97
PEEARVEAT LA R AN [R) 58 48 4k 2 18] T 1 1) 9
BEAR BT M 22 S (AR AR AR 5 B AR BT R 2
(6] T B PR 90 K/ S 2 2 O B R AT G
I R A B Sk T EFAE AL (R 4)

x4 RLBEHSHFEEEMBFRESLER
Table 4. The lesion diameter comparison of

knock-out strain and wild-type strain

Diameter/cm
Strain

Living leaf assays Apple slices

Wild-type strain 1.83 £0.20° 2.17 0. 08"
Knock-out strain No.2 1.05 +0. 15" 1.65 0. 18"
Knock-out strain No. 5 1.12 0. 10" 1.72 £0. 08"
Knock-out strain No. 8 0.98 £0. 12" 1.70 0. 13"

Data in the table are mean =+ SD. Different letters in the same column
indicate significant different at P < 0.05 level by Duncan’ s multiple

range test.



B A BEAE 2 B Hogl MAPK [R) Y3 K] FoHogl i Kk AL 1K 1 2 ) 2 Pk /3 A ) 2 4 (2014) 54.(11) 1275

Wild-type strain Knock-out strain
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Figure 7. Colonization ability of knock-out strain. A:in living

leaf assays; B: in apple slices.
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Biological characteristics of an Hogl MAPK homologous
gene FoHog!l knock-out mutant of Fusarium oxysporum f.
sp. cubense

*
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Abstract: [Objective] This study was aimed to obtain a mitogen-activated protein kinase (MAPK) gene namely FoHogl
from Fusarium oxysporum f. sp. cubense and to verify its function. [Methods] We amplified FoHogl gene by PCR and
RT-PCR methods and analyzed it through bioinformatics method. PEG-mediated protoplast transformation was used to
create the deletion mutants of FoHogl gene. We analyzed different biological characteristics between knock-out strain and
wild-type strain. [Results] FoHogl gene encoding a putative protein of 357 amino acids and its genetic relationship with
different Fusarium’ s protein. Compared with the wildtype strain, FoHogl deletion mutants have loose hyphae colony,
less spores production, lower dry weight of hyphae and more sensitive to temperature, pH and osmotic stress. FoHogl
deletion mutants also have reduced colonization ability compared with the wild-type strain. [Conclusion] FoHogl gene
participated in mycelial growth, sporulation, catabolism of sodium acetate and ammonium chloride, osmotic stress response
and pathogenic process with Fusarium oxysporum f. sp. cubense Race 4.

Keywords: Fusarium oxysporum f. sp. cubense, gene knock-out, biological characteristics, gene FoHogl, MAPK

(mitogen-activated protein kinase)
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