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B Avel VI VASSPL™ | BRI Z A1, K e AL
1 EE 14 ( Secretome ) SHKEBENGREN ,
FHEAUHE 127 e SR E R BNy TR E E T
A LysM 880k FREAD &, 28 LNk, Rinfe AL
PO AH I AR 22, BRI DBy ¥ A 6 B 28
AR LR, B— 1Y 230 2 1 A80ME 80 77 3 i A 2
ES L BIARt7E LYW

TER N FEBCE T, 73 W HE 1l B AR 5 Ik | =
THEAN TR 8 P 5 R R AR A — R A s
R, e AP i B A0 MO 5 Z AR S THE
Sy WA VR R A0 M A, S U Ry ar it A, TE
XA RN 25T W EREEm N EAS
PR R 43 W42 ( secretory pathway ) 75 111, R, 4
il e — 23 Wb iR AR 2 AR R 1] BE S0 22 0 A
FRAB R A 3 U85 FE RO IR o o MBI AR B L T T
(4 A W B 3 B8 A, AT T RE Dl B IR BT 3R e 4R 1R R
R

R T 2 T 52 L 0 s Dt L T ) A5 R
Song SFHIFFE T REIRE A T P — > H B o W iR A H
1 MoSec22 Y~ IIRE" , %K 1J8 T SNARE
(Soluble N-ethylmaleimide-sensitive factor attachment
protein receptor) 2S5 Il Fiy A 11, 1 5T Ar AR T A
PRI 10 38 s 7K B A 1) Y0 5 d , T R T 2800 4
LY 23 WA S 1 o A Y, HG 2 ) 5 DA e 2 1) 5% 78
IR T 1% 22 B0 3 A 700 RE 3 FINS 25 FE A8
P EOR e, AT MR AR T TP IS A IS R
T8 ORI R B RAH G R AT . R, o
THGE ST IIEAR R Sec22 7E KN 4E A% B I 4 E A
3 W ANE PR T VR AR AIF 5 38 i 6 PR R 5 F 2
AEEANSIE W AR W) DI RE AT T30k, UM o
WA TR A B A BE N T, IR 5T B YA A AE BT 2 R AR
7L

1 #oRHAn 7 %

1.1 ##

111 BERRFABRRL : I ok b A AU P Ak Vd99l
FURFFIE AGL-1 A S50 % R A, KIGFF R A2 28
2 i Topl0 NS s W /| ,%%ﬁ%%%ﬁ
& pGKO2-Gateway FH 3 [E 52 47 1 J& M 37 K 2% B
W4 pMD18-T AR H TaKaRa /A Fl

1.1.2 FEKF . DNA #2805 &  PCR =94l

i) & (RNA IG5 & | B e s iR & L qPCR
RHNF1 Tag polymerase W H TaKaRa 72y &l ; 5-5 i
SAJRH (F2dU) (Wi% R B B EwH R OB T 7.
R R IR | A SR (DAB) 9 A
Sigma /A 7] ; Gateway BP [if§ Fil Trizol I H Invitrogen
YNSSIS
1.2 KWEHE Vd991 HF VdSec22 EEMTE

HRAEFE IR T8 MoSec22 £ ¥ 91, 76 RN 4L
W ( Verticillium dahliae VdLs. 17 ) B Rk & R 2H B0 4
(http://www. broadinstitute. org/annotation/genome/
verticillium_dahliae ) H #F 47 BLASTp W&, &LEFE
PEVERS S IR P 91 e, AR O 2 iz R i G
A e 51, it g gz R e K S
VdSec22-F/R(% 1) o 3 HILAURIHFE LR VA9l Y
BE[AIZH DNA F1 cDNA St , 7 8% AL R i 4 KO
GIFNZRASHE P 51, SR F2 T M 230 x (94°C 30 s,
58°C 1 min,72°C 1 min) , PCR TS pMD18-
T 8K I 3528 Bl A TAY) TR BRA EIF
1.3 KW E VdSec22 H kK 38 3 4k & #k
AQF HIta2

Fiz AR A A 8 DA I R S T e A0 PR R 1
FUHRAE,
1.3.1 SREHEMEE . FHIFS PCR Y712, 1
H VdSec22 F P[] R FE 241 B (KX 1.2 kb
(¥ VdSec22 LM i DNA H B b If] % B2 A K
1.8 kb W& KPR &) , BRI R 28 S
WICER[11 ], 5I9)F s W% 1, FIH Gateway BP
SIHe VdSec22 HEPRI 1 [ 5 8 20 J B o e 381 ik K]
BRI B 2R3 A pGKO2-Gateway A 4AK I-, #4 2 ji L A
FBR A pGKO2-VdSec22 .
1.3.2 KRWEHEBEEREN A HRRR LA
R BURE pKO2-VdSec22 FeAL BIAHTIA AGL-1 1, 4%
ST ARAT A T 0 R A KA R
WA 50 we/mL kB8 % 30 we/ml i 5 E M
50 wmol/L F2dU YK 375k v i e 5 DA a3 e 1
FEXS AL 7 FEAT B0 53 15, R4S B e VdSec22 K&
BRI ER
1.3.3 EFEEBRELFHSFEE . DA BRH
V991 Fi1 6 Mk VdSec22 e [H i bk 28 A5 4R fr) 3 [
ZH DNA Mt , Bt ka il 514 Test-1/2 Fil Test-3/4
(T AERE R 20 E AR B ULIE 1-A) , PCR i
GEARIRTA MR . LAST A 2 B R R 2 52 8 K11 cDNA
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SRR, BRI G4 Test-5/6 (51 WIAERL K 4H Y
AR B WL E 1-A) , RT-PCR 5l VdSec22 K& X 1)
TR AR TE VdSec22 FEIN bR R AR M 2k,
ST L1,

1.4 IheEEfME#R CAQF Mt

1.4.1 IhEEE#FH A p-CAQF HIHI 2. UL #k
Vd991 FEK 4 MM, CVdSec22-F/R A 5149y, 9 14
2 kb 1Y VdSec22 FEH ik A Bt (446 1 kb VdSec22
FEPH B3 F B, 0.8 kb VdSec22 Ji PR 4 i X 1) 1

0.2 kb VdSec22 BRI Tir i BL) o PAZRAK pl199 W
M, Geneticin-F/R 5|9, 4415 238t % B R P ik
FFE &, B LIRP DNA B BHli ol @l & PCR iEH7E
—if2, 5 ARICE AR pCAMBIA1300 (1) T-DNA
Xba 1/Xho 1 B YI £, ¥4 £ A% T B8 B #b 24K p-
CAQF, FIWFHILZE 1,

1.4.2 BEREK G EIR p-CAQF 5 A G IR TR B
AQF (6 Ak 75 Il 1.3.2) , DA 4K 45 o) BE [m] b 12
¥k CAQF

®1. ARREERBSIY

Table 1. Primers used in this study

Primer name

Sequence (5'— 3")

Primers for amplification of VdSec22

VdSec22-F ATGAAGTCTATTCGGTCAACAC

VdSec22-R TCAGAAGAAGCGCCACCAGAGG

Primers for gene knockout of VdSec22

SF TTTGCGTAGGAGACTTGTGC

SR GCCCAAAAATGCTCCTTCAAGTCGAGCCTCGCTATTTGT

3F CCCTGGGTTCGCAAAGATAACCTGGGCCTGTTCATCATCT

3R GGTGCGTTTCTCGTCTACCG

Nest-F GGGGACAAGTTTGTACAAAAAAGCAGGCTGAGACTCTTCGAGCTGGGTT
Nest-R GGGGACCACTTTGTACAAGAAAGCTGGGTGGCTGCCGAAGCATCCAAG
Hygromycin-F TTGAAGGAGCATTTTTGGGC

Hygromycin-R TTATCTTTGCGAACCCAGGG

Test-1 ATTCCCACGCACCACAACC

Test-2 TCCACGACTGGTTCCCTCC

Test-3 GTTTGCTCGGGCGATAGAG

Test-4 GCAGGAAGCTTCCTCGAGC

Test-5 TGCTCCGCAAGGTCACCCG

Test-6 TGAACGTGTCAAACTCCAT

Primers for construction of complementation strain CAQF
Geneticin-F

Geneticin-R

GTTTGCGGGCTGTCTTGACG
CTCGAGTACCTGTGCATTCTGGGTAA

CVdSec22-F TCTAGAAAGAAGTGCCGTTTCCTCC
CVdSec22-R CGTCAAGACAGCCCGCAAACCATTGTGTCCTTGACGCTG
Primer for Real-time PCR

KAR-F GAAGGGCAAGGTTGAGATCTTTGTC
KAR-R CGTGTTGTAAGGGTTAGCGGCG
LHS-F CTCGCACCCCCTTTGTCCAG

LHS-R GCTGACATCACGCTCCGCAC

SCJ-F TCTTGTCACCATTGCCCTTTGCG
SCJ-R TGGTATTTCTTGCTGAGCTTGCGGT
SIL-F TCCTTCTCGTTCCTCTCACATCTGCT
SIL-R CCTTGGGGTAACATTCTGCTGGGT
B-tubulin-F GGCCGCCTCTGACTTCCGTAAC
B-tubulin-R CTCGACCTCCTTCATGGCAACCTT

The underlined regions are the complementary sequence to the primer Hygromycin-F/R or Geneticin-F/R respectively for fusion PCR. Waved lines refer to

attBl and attB2 for Gateway BP reaction. The dotted lines refer to restriction enzyme site of Xba 1/Xho 1 for introducing VdSec22 into pCAMBIA1300.
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1.5 REEEKRRKEESFHEZEBEBIDEENSHT
L5.1 FEMESH0ES ul ¥E R 1 x10° 4/mL
HY AR RUTRAR VA991  SEBIRTRBR AQF LI RE B AN A
¥k CAQF WA 532 2 19 F AR M ME— B IR 1Y [
A4 1 5E4E (NaNO, 2g/L, KC1 0. 50 g/L,FeS0, 0. 01
¢/L,KH,PO, 1.0 g/L,MgSO, - 7H,0 0. 50 g/L)F#t
25 C IR FRA R IR 7 d HRR AR B TE R
SEPEEDN 25 BRI R I 25 5 . R FIRERY
AN A5 BRI 2T 4 R B2 5
1.5.2 FEEHW A LRER NI 1% LK
YRR B AR At e dh B 3R v, 7 d SRR
DNS 75125 A I G . BRI K 1.5
mL W R 0. 5% AR B BOMAZE] 1.5 mL FRFI ik
Wb ,50°C 0z 0.5 h J& , ZE8 K H I 30 min J5
B, B 5 mL LIRRVBEMAEA 1.5 mL DNS
AR b, WK N S min, BHIE 46
FEEETHINAE 540 nm Ab BT EREAE . AR 5 kit
ITEF ARG TR 2 , LT 3 IRE A,
1.6 REEEF®RDDEEEASH
1.6.1 HHMEFESMBEEAENSES. /1
W1 x 107N B AR B AR VA991 S8 IR T Bk AQF I
DIRE IR CAQF 146 T 7€ 200 mL AR L 3w
RS PIE SR 12 d B FRMGE T 0. 22 pum (98
i U B BRI B R, SR1E N
A(NH,),S0,, fii (NH, ),S0, KL H 80% ,
DI RIHW B A DIER T 500 pl PBS 2%
phi R, P Th A et b A i A R P
S, SLEHE T3 IRER
1.6.2 HWBERBEAEN 1 HH~4% H,0,H
TR R AT AT B B ORI SR AR R W )
WK, RN R A G s R LA AL, B
1.5 pL S ARSI B B/ L 35557 48 hy
BUR I 120 FE DAB YL PG A €5, 8 h, FiltA
JC/K S INARJNE 0 B A R AR
1.7  SRETEEE KA R 5 R s R 4
WA TR R V991 FIZEAR IR TR IR AQF 55374F
GRS RGN G RN R AT e L L
150 v/min,25°C,12 d) . $2H RNA Jf 5% 5k ) id it
FE T PCR KM A5 B RE 4 4> P T 7R84 s i R
(LHS1 . KAR2 . SCJ1 1 SILL) (RIS #3h &, Srpr oA
KBRS LA T NI R N, HARERE S IR
SV, 51PN, SR T3 RER

1.8 BUmMEE

AR P b0 R0 7 A 780 B bk V991 | 58
ARRR bR AQF MIZIBEIRIAMF bR CAQF XFFEAR 11 /Y
Hofatk, TR IR g, B AR A EOR TR
IR EIHE I 15 BRAR i, SCHEAT 3 IR A,

2 HX

2.1 KWHBE VdSec22 EEHIFFIHH

MR R 950005 B P Y MoSec22 25 P41, 76 KR
YR VdLs. 17 K& P20 808 e vh 54T BLASTp 44
R AH KW E Vdls. 17 F A — D& KRN
protein transport protein sec22 W [] Y & 1, Broad
Institute 25 & VDAG_08386. 1, AR k& 1
WIS FEH T A, B T AP R R N e K 5
VdSec22-F/R, wi & T KN FE AL VA991 Ht VdSec22
FEDH L D 4 R R, KN R BB Vdo9l
VdSec22 FEH ) DNA J¥ 51 5 K48k i VdLs. 17 &
PRI 2508 e v 1 P 3 58 4 — B, iR R 2 K 776
bp, &H 2 MNE T il 217 NEIERREIE . B
JEARSF U RE A0 B AR X T C uda 1 MR
SFHY SNARE 45 #4380 A 1 A4 B5 5 45 44 38, 3t B
VdSec22 5 F1J& — >8R () SNARE 73 Wi 15 5
H., KIFHRE VdSec22 & H -5 MR MoSec22
HHEA 70% 1) 2 F 1R 7 5 R, o C oo iy
SNARE Z5 4838 i [V =138 92%
2.2 REAWMLHBARTEE AQF gL E b
B ¥k CAQF

PCRY MFAEATEKE S N1.2. 1.8 Fl 1.2 kb
() VdSec22 A I i v B W1 45 2 otk 56 I &
VdSec22 FER R A B (1 1-B lane 1,2,3) il i fil
4 PCR A PCR $RAFKE R 4.2 kb 19 134 3 4
DNA Fr By fili & DNA FBL (Bl 1-B HfY lane 4)
Gateway BP i% 4% J5 , 22 DNA I J¥ 56 41F, 15 2 5 F
VdSec22 FE A [FUF 20 A Be i) BE K il bR #& pGKO2-
VdSec22

R RFF A F 1725 B pGKO2-VdSec22 1Y
T-DNA § A B 2L RIBEBR V991 HEFT 8t & 54k, $E45
232 NMEAE T, BEPLPRE A 6 ANk VdSec22
FERIE R 5 AL, dF R T PCR Bk, 40 1-C
B, LAEF A Y T AR V991 it K 2H 4 S A% b, LA
Test-1/2 YER 5149, 9 34 H HiHAZY 0. 8 kb 11 VdSec22
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FEHAY 4K DNA HBE(E 1-C F1 Y lane 1) [REESE
TR LA 6 Mgk 2725 4 DNA 1B ik, DL Test-1/2
YERGI), o 2 4~ (2 5 H1 5 %) ik AR 1
T 1.8 kb Y DNA Jr Bt ([ 1-C H1 (¥ lane 2,3)
PEIIIX 2 NFEAL T VdSec22 A 0.8 kb B2 K
DNA FrBedt 1. 8 kb A EE = Pk R A€, (451
Y Test-1/2 FEFER A PRI BE A M%) 1.8 kb, LA 2
S5 Sk RASRIEN 4] DNA R, LA Test-
3/4 (BEHHAEFE R 4L 3 4 0UE AMI) 1R 5149,
W T 4.2kb(1.2+1.8+1.2=4.2) 1 DNA Bt
(K 1-D H09 lane 1,2) 5 M RAESRAET , DUEFAE BB
PR V991 BEPKIZHAE A, 938 T 3.2 kb(1.2 +
0.8 +1.2=3.2) 1 DNA FBL(E 1-D iy lane 3) ,
LU T 2 SRS S EBER AR VdSec22 H
0.8 kb HJ41 DNA F Btk 1. 8 kb W& R Ptk
BRI AR, 3 IR 3R GA 43 BT R, DL A AL TR Bk
cDNA 1E R, Lk Test-5/6 N34, PCR 4§ #8 T
T VdSec22 IRk H55H (K 1-E i lane 1) ;

(A)

PL kR 2 Mtk 5484 cDNA 1R g REAR , AH [H) 451
T AT PCR S5, ¥ TRARAT Y34 7= 4 7= A= (E 1-E
HE lane 2,3), Wk 2 S M5 SHAFE N
VdSec22 FEPW IR 5 AR R AQF , 43 Bl 44 K AQF-
1 A1 AQF-2,

it — AR R SCR AR R AQF AR X T 1Y
He IR R RIAR AL J2 BT VdSec22 B2k Fir v LY, AR
WFFEHG VdSec22 THT T A AQF , # HE Jy fil [ #b 1 Bk
CAQF ., [RIFER 7 6 D RE M #h 34K p-CAQF H5 A
ZARR AQF-1, 1558 19 MLk, LI5S 6 SHefbT
AYEERIZH DNA WAL, Test-1/2 V£ Ry 514, A I
B TR 1.8 kb WA R PUME N R B 0. 8
kb B VdSec22 FEH i) DNA H B (FE 1-C 1Y lane
4) ULl 0. 8 kb [ VdSec22 # # HiHE N SEAL A AQF-
1, HEFRE ST B BRI TF P EHRAT
VdSec22 LN IA (E 1-E F Y lane 4) . I 6
SH AL T BN VdSec22 By 3 K W] &b B B, Ay 44
i CAQF

Hygromycin resistence gene

pGKO2-VdSec22

Test-5 Test-6

Hygromycin resistence gene
1.8 kb

V. dahliae genome

W7/ 777777777777 DR S A R | |y} 1111101381 5 Gene knockout mutant
— — - «—
Test-3 Test-1 Test-2 Test-4
bp
B C D kb 1 2 3 M
(B) © ® 0 5000
32— —3000

F) w234

B 1. KR ERTEEK AQF FIThEEE M E#k CAQF HItAE
Figure 1. Construction of VdSec22 deletion mutant AQF and complementation strain CAQF of V. dahlia. A Partial map of the VdSec22 gene
fragment on the wild type chromosome and the deletion plasmid. The 0. 8 kb ORF of target gene was replaced by the 1. 8 kb hygromycin
resistence gene through homologous recombination between the genomic DNA and the deletion plasmid. B: Electrophoresis pattern of the
construction of gene replacement plasmid pGKO2-VdSec22. C-E: Characterization of the VdSec22 deletion mutant and complementation strain

CAQF by PCR and RT-PCR.

2.3 REMK AQF 5 RIR BN 4T E K EBHY RE AN L IRHEIRT, BEAT TR I 0 B b, 4

R 55

EMEIIHT BN AR AQF-1 Fll AQF-2 15 R
Sk A TR V& LA IE S/ TR A AU B RR Vd99l
PERRAZNR AQF 43 b Be i 0 RE 1055 . Ry ith—

IR, AR R AQF-1 Fl AQF-2 F 5 i i
A B A B TE AR V991 Y 36% F139% (Kl 2-
C)., WIREH ANE Bk CAQF W] 9K % 28 45 14 B Bk 19
RERE . BIE, UL S AR R AQF A b SR T
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FRIRE J1 0 55, VdSec22 3L N 25 T KN 46 ke i 5=
JIE Tt 1) 53

T RN FE R B 7E R H SR 47 4 2 55 37 3 LR HE
TR LU T TR BT 058 BE R AN BB T T s o
RN R 3% 55 05 B AR MR £ 8, MR
IRE S LR P R g RS B Ra g &
Yy 5 2R W LT 2 R RAR T A AR Y R W o
TR s th BE W B 20 I LT A B R TR
HAE, SRR, RAK AQF-1 Fl AQF-2 fE4F4E %R
BEFREE A TR T AR (1 2-B DA £ 5 e g ow ) B
SB/NTH A R B VA991 . 48R 254K AQF 43 Wb
LT AR KA FE F1I55 . DNS 3230 52 1) 21 4k 2 i i
T BN, RS R TERR AQF-1 F AQF-2 274k Z i v
AN AT B A BT KR V99T 1Y 40% F1 45% (& 2-D)
WIfE E AN AR CAQF W] Wk b 28 75 1A B Ak 1) L 3 Bk
Fao PR, BEBH S8R AQF J3 WAL 4k 2R Tt 1) E ) Uik
559, VdSec22 L 2 5 T K i & A i &F 4t & il
()53

(A) (B)

CAQP
®

L agrs  agrs

'®
!

aQr1  4QPe

C D
( )|00> ( )1 00
X X
EX = 80
= z
2 60 3 60
2 o
g 40 & 40
£ £
3 T 20
& 20 &)
WT AQF-1 AQF-2 CAQF WT AQF-1 AQF-2 CAQF

Verticillium dahliae strains Verticillium dahliae strains

[ 2. VdSec22 HERAI R EES
FHRES BN
Figure 2. Pectinase and cellulase production ability in VdSec22
deletion background. A-B: Colony appearance of wild type, mutant
strains of AQF and complementation strain CAQF on media
supplemented with pectin and cellulose. C-D: Relative enzymatic
activities (% ) in the VdSec22 deletion mutant and complementation
strain CAQF compared with those of the wild type. Error bars

indicate standard errors calculated from three replicates.

2.4 RTEER AQF 4k 2 EAREE B
P A ARG RR VA991 4 Wb B B MR BE R 10. 2
pg/ml, MRS ERR AQF-1 Fl AQF-2 4y W i &

FR B B R B, 2 B 3. 63 pg/mL il 3.31
pe/mL( WA 3-A) , DHRE B AN Bk CAQF 19336 B
FEWE N 9.29 wg/mL, 5B A RIBERAARL, Lk
SCYG VR T VdSec22 JEIR Ak 1 i T K N 48 A B
S3IEE R R,
2.5 SRIKEMKk AQF A R EASHEEB

(REZY S ST M NTTTE o A A 0 e = R X =
PefF ot R E S A R A R R A
BORN , FEIX — L R, i 5 4 M SR L H, 0, ik B2 TR
R, LRt B2 A SRECOR N (DAB) et i et
£ JE, AT LIWELE] DAB 1E H,0, 724 FIF B AL
BB EOBES " ARWF5Tis B R RIS I VdSec22
FEPR 0 I 2 2 7 R ] B R (14) 3 06 B AR AR AR T
REST . SRR MM B 28 AQF-1 F AQF-2 11
Sy IR AR PRI | U7 7= A A € B /N T A
RIGE R Vd991 FNIHE [l #h & bk CAQF 1Y 43 WA FE 1
Ab R i A A A BE S (18] 3-B) o BB S AR IR T
B AQF 43 WA EE 5 S AR AL M o 4R H,0, M RE
TR HEM AR R AQF HY /IR 1R YL AE
MR BE T 58, VdSec22 3NS5 T KN 48 K: B 5
L3 i A 0k a0/
2.6 VdSec22 E FE K HR K 1S FX B #k 240 B 7= 2 A R
[ ( Endoplasmic reticulum, ER ) [ i &z i

R 5300 32 BH 25 T O B BRI E PN o 1)
e, DTS | 2 R 5 DO 7 38 07, 3 B A 400 i 2 2ot
HRGE N TN TR B R A 3L R DA 2 N BT
o F ek ) B A TS PRI A ) O v A A
AT PR ARSI B (R 5 B AE N T I o ) AR
TR SR A A TR A M I, 45 S W s A 58 AR 1R
AQF-1 T 4 A~ T W 43 F AR 85 11 (Hsp70 K%
I LHSI 1 KAR2 . Hsp40 % H SCI1 A% H R
A R SILL ) Zfith 3ok PR ) 2 8 b 5 1 AR 1 ok
W, DL Hsp70 FE A IS LHS1 Fl KAR2
() ZRIR T T+ = 0 WA 43 0l s B AR R TR AR R v T
5.2 4. 75 (Kl 4), 8K AQF-2 1 Fik R 3
KT IR R AR T A AR KT 18 45 s D Tl Kb TR PR
CAQF T AH N JE R Ay 22 8 1 UMK 39 B A6 U B kK
(SRR EIR) o VdSec22 FE A4 5 2 A R %6 b
B AN AR B B R 3R 45 0F T RI= A T P9 5 99 3z 98
N, Ui B SRR Bk AQF HF-2E Y VdSec22 /i F41
P8 B 1 TG TR b DA PR J5E IO 3 i 38 v J AR, I
M RAER R,
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Figure 3. Deletion of VdSec22 impaired phytotoxic protein
secretion ability. A: Concentration of phytotoxic protein of Vd991 ,
AQF and CAQF strains. Error bars indicate standard errors
calculated from three replicates. B: H,0, production of cotton
leaves induced by phytotoxic protein of Vd991, AQF and CAQF

strains.
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Figure 4. Expression profiles of genes involved in ER stress pathway
in the AQF background. Error bars indicate standard errors

calculated from three replicates.
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Figure 5. Virulence of the Vd991, AQF and CAQF strains to the susceptible cotton Jimianll. A: H,0; B: Vd991; C: AQF-1; D: AQF-2; E. CAQF.
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asexual development and rice infection by the blast

Vesicular transport protein VdSec22 is involved in
secretion of extracellular protein and pathogenicity in
Verticillium dahliae

R . 2 . 1 . . 1 .. 1
Li Tian', Rongqi Xu’", Zhuanbin Wang', Na Liu', Fengjuan Feng', Zhicai Qu
'College of Life Science, Qufu Normal University, Qufu 273165, Shandong Province, China

*Biotechnology Research Institute, Chinese Academy of Agricultural Science, Beijing 100081, China

Abstract ;[ Objective ] The aim of this study was to characterize VdSec22 of Verticillium dahliae, which is an intracellular
vesicle fusion protein involved in fungal secretory pathway, and to provide a potential gene target for controlling Verticillium
wilt disease. [ Methods] VdSec22 deletion mutant AQF and functional complementation strain CAQF by reintroducing the
VdSec22 intoAQF were constructed. Secretion ability of extracellular protein (including pectinase, cellulose, and phytotoxin
protin) and pathogenicity of AQF and CAQF were studied compared with that of wild type strain Vd991. Expression level of
ER molecular chaperones by quantitative PCR was also performed to infer whether ER stress was induced in AQF.
[ Results | We successfully constructed VdSec22 deletion mutant strain AQF and functional complementation strain CAQF.
VdSec22 deficiencies did disturb secretion ability of extracellular protein such as pectinase, cellulose, and phytotoxin protin.
Pathogenicity of AQF was dramatically reduce accordingly. We also found loss of VdSec22 resulted in ER stress in V.
dahliae cells. Reintroducing functional VdSec22 into AQF can compensate for the deficiencies mentioned above.
[ Conclusion | VdSec22 is an important secretion pathway protein involved in secretion of extracellular protein and
pathogenicity in V. dahliae. VdSec22 provides a potential gene target for controlling the devastating disease.
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