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Proteomic Analysis of Cotton Leaf under Verticillium dahliae Stress

WANG Xue, MA Jun, ZHANG Gui-yin, LI Xi-huan, WANG Xing-fen* , MA Zhi-ying*
(Agricultural University of Hebei, Key Laboratory of Crop Germplasm Resources of Hebei , Baod-
ing 071001, China)

Abstract: The interaction between cotton and Verticillium dahliae is a field of importance in molecular biology
of plant disease resistance. However, there is no report on proteome of cotton under Verticillium dahliae
stress. Two-dimensional electrophoresis was employed to analyze the proteome from leaves of cotton glandless
variety Yuwu 620 at 24 h, 48 h and 72 h, after inoculating Verticillium dahliae. The results showed that
there were significant differences between inoculated plants and control in the proteomic map. After infection
of the pathogen, a lot of new proteins were induced to express in the cotton seedlings. At the time of 24 h
past inoculation, 88 new proteins were detected, and at 48 h and 72 h, 97 and 101 proteins appeared, respec-
tively. Besides, some of proteins showed intensity differences between inoculated plants and control. Three
spots, DB1, DB2 and DB3, were all detected at three stages post inoculation. Analyzing via MALDI-TOF-
MS and Mascot software, the three differential expression proteins were partly homologous to DEAD/H box
RNA helicase (at 70%), serine proteinase inhibitor (40%) and ODR-3 protein (85%), respectively. The
protein spot DBl might have NBS domain and have important function in signal transduction pathway and the
immune regulation of host. DB2 belonged to potato proteinase inhibitor I family. It would accumulate in plant
as plant was infected by microbes, and could inhibit the proteolytic enzymes of pathogens. DB3 belonged to a
subunit of G protein. This protein might combine with receptor to activate some signal transduction pathway.
It is likely that they play an important role in the resistance responses to Verticillium dahliae.
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Fig. 4 Part of peptide mass fingerprinting of differential protein spot DB2

2.3 ERREBHREMERSH

W5 Bk 2 B B0 F§ Matrixscience i) Mas-
cot A ZR NCBI & 1 g B, &R B) 3 A~ 52
AR LERE R I 4 R A BLASTx 5 A
W RESEAT Xt B 22 R B A R A AT R B
5B kA 8o 3% 5 NCBI % B R B0 2 17 [R R
HEB.EREA-EBHLA DBl 5KEHH
DEAD/H & RNA ## jié B (DEAD/H box RNA
helicase) B R M, B EMEX 70% . 47 L A

BFRNABRBRE. WEAWESHA NBS
GEB EFEARERELENFESEIIREF
BEXREEMNER, AXE ER AR IER.

EAL DB 54 8REAMMENELSE
A2 %W R IR . FE 0 ) 700 FEAE 0 04 B B AL
HFEAEEEH. AYZAREYRLEEAR
MERSERY RN E S, T 0HREY N E
1K 1% 6 .



43 E EF AFREBOESTREY R REQ AR 277

{4 DB3 5 ODR-3 B4 R, [F 18 #
B8N, WEANGEAMN « Wi, EHHER
FE-RHEHMBEK G EANZAR. GEAEE
EFESESIBTRAAEREN,. KE5RKES
BB RS & R® e, # W E SR R AL R F
Em.

3 itk

AR EMEERE SN BEKRH R E
HEEEEIT R R, EEME 24 h,48 h.72
hiBB T REFHEAR, EHBEREA AR
A, KA A SE PR, AMREN &
HEAHSETRHER. EAXEYSREE
SRR, AMREMEINIBREEASS
T PR BN, W45 IR P R S B LT B AT 81,3
HRBEBAREUREEXAE, BRI R EER
FRmY A EA RERD, RRBRERES
BERAEL/ELSES R T DB1,.DB2 fil DB3 #
REZXMER, X 3NEANERMEN. BT
BEESMAENIBEEREIMHRMEAR, B4
%1 & DB1 5 DEAD/H box RNA ## e B [7] & ,
DEAD/H box EAEEBEMMEB A&
FARPEAE., ERSHERGHHEARTSE
—MESAEBTRE S (NBOMEH,NBS
BETIHE ATP-B GTP-Z&5EAFY BTk
KPiEERRTURT FERAKE A .
B&ABMAE), DEAD/H box B L& —F
ATPHAEEAR, B TREBAEARTRS SN
Mo EARRTEAREREEREERE  EHE
B92E A B Ik B g R LA DEAD/H box RNA
EIEMR R %, B AN EHRA NBS, ihE
HARBERZ AR ERBENBRTFES NER
SESEBRFREEH, #WMBES—RIBH L
BB,

EHMADB2 ERIEEFTRRNERESZ
KRR B 0 ) 3 4 RIR , 2 Z R B e 0 i
FETLREMHN L RK. AHRENA.EA
Rl 400 51 ) FEAH M % AR R AR R B B R S
FRHETAEENER . EHYZAREYAR
EAEEMENEE,. TRESMHKREYNEA
KB, W AEEMN DR ENLZEREAH
M L, O4&8 TIERY", Maria & AP K
WREN . EELBEARN  ERFHEKRMFHE
EAMMRRG RS, PN HRRHEAE

0 )30 HE R ZF R EOK BT HE A LB (R 4L 9 B AL
TP EEIFREER. ARRTEEERE
RYJE R E A E B M RIR R, HE
EAT RS S5HRENIEERILE .

HH A DB3 %45 R 5 ODR-3 [/ ik
*385%, ODR3BF GEHM « WH,G &K
HEH o.f 1 v WA HBH F =R FEERZ
i 530 B 2% Ceffectors) Z H M5 B FHEF A
fER . MYHPMPiRERFEREREWIER
ZHRESMRTES, NTTEER — R B BB,
EPRERT A - KRR ERHEBK GEINE
L REH AP R=ZBEGCEAATER
JIE 2R TH 3% 7 (GPCR) 1 53 5 P M0 1549 2580 1oz 2% 188 Bk &2
R EHMBEREFSERTREESRENER. A
B2 M MR B, A R T R HRIR
YRR R B FEE WS R MEERAER
MES, ERREREMNBEREENREEF
AGEARK HESZARMBKEED BT
BRIML R RIS AW R — B ES, # TR
U B, AR BRI E N .

B 1975 4F OFarrell®™ &7 7 0 B kA
ERUR, WERCEEARAHARTRETE
EER, AMRANEEREBAEATRIANMZRE
HR#FTRIEEENSERRY, BEREPMAT
MFEM B A 4™ T 5 DEAD/H box RNA
helicase, 22 & PR H B M 13 . ODR-3 7] #8 ¥ 5%
HHED, XEEAMTEERENILEERIN
Wb REEH. BREEY N EXSHEHET
SEFNER, EARRR K E PR A DX g
ZRREME A NEM TR TR, Bk
ZRBEANEERTF I AT 50, HRBEED
W -5 A B B BR A B, A R BRI AT
M cDNA 3 FE v i 56 A 7 A9 52 B, 5% A PCR Y
Y R R E R B DNA R B, WK
it e AR R E AR EE Y, P — B F A
ERTEATHR TR EEEZERERM,

S ENH:

(118 =%, #HEH, nite. HPEARAEHRRIERE
[J]. #YAES%ER, 2004,28(1):114-125,

(2] R, R, E4&4. KB ARG
XEAMBAEBERSHL]. PERLREE, 2000,33
(4):91-93.

(B3] ERE, BEH, BRY, F. NEWHETHEIEH



278 O E W 19 %

BT MEARAMTLI]. BE2¥M, 2004, 31(12).
1408-1414,

[4] FRANKLIN E C, Johnie NJ, Roy G C, et al. Chan-
ges in cotton root proteins correlated with resistance
to root knot nematode development [J]. The Journal
of Cotton Science, 1997, 1:38-47.

(5] B&E, H #, AR WERSREASENLL
S5 RII]. MymEEHR, 1991, 21 (2);
127-133.

(6] Euk, 8%, BHAR. INEEEREEERN
WAESTR MBI, YR, 1991(4)  2-4.

[7]1 BELL A A. Verticillium wilt[M]// Hillocks R J.
Cotton disease. Wallingford(UK): CABI, 1992, 87-
126.

[8] SMIT F, Dubery I A. Cell wall reinforcement in cot-
ton hypocotyls in response to a V. dahliae elicitor
[T]. Phytochemistry, 1997, 44811-815.

[9] MACE M E. Contribution of tylose and terpenoid
aidedyde pnytoalexins to Verticillium wilt resistance
in cotton [J]. Physiological Plant Phthology, 1978,
12(1).1-11.

[10] B3k, XI5, EHZ, ¥ A AYERTES
WAEBEEREWHEXT R %R, 2000,
26(4); 431-437.

(1] ®/ET, RUF, ¥k BEZEREEN QTL
EN[T]. MBS, 2003,15(2):73-78.

[12] TOWNSEND B J, Poole A, Blake CJ, et al. Anti-
sense suppression of a (+)-delta-cadinene synthase
gene in cotton prevents the induction of this defense
response gene during bacterial blight infection but
not its constitutive expression [ J]. Plant Physiolo-
gy, 2005, 38(1):516-528.

[13] JAMES J T, Dubery I A. Inhibition of polygalactu-
ronase from Verticillium dahliae by a polygalactu-
ronase inhibiting protein from cotton [J]. Phyto-
chemistry, 2001, 57(2):149-156,

[14] EEF, DK, —MFWREEERIELE T
(1] WE2EH, 2002,14(4) :231-233.

[15] Z= e, M E, XEHE. VAM EEESEY =4

BE R B L R A FAEYEERMIT] LR
Rl KR 2R (A RBZE /R, 2002, 33 (1) 107-
111.

[16] BAKER B, Zambryski P, Staskawica B, et al. Sig-
naling in plant-microbe interactions [J]. Science,
1997, 276.726-733.

[17] GRAHAM J S, Pearce G, Merryweather J, et al.
Wound-induced proteinase inhibitors from tomato
leaves 1. The ¢DNA-deduced primary structure of
pre-inhibitor 1 and its post-translation processing
[J]. The Journal of Biological Chemistry, 1985,
260:6555-6560.

[18] GRAHAM J S, Pearce G, Merryweather J, et al.
Wound-induced proteinase inhibitors from tomato
leaves II. The cDNA-deduced primaty structure of
pre-inhibitor II [J]. The Journal of Biological Chem-
istry, 1985b, 260:6561-6564.

[19] SANCHEZ-SERRANO ], Schmidt R, Schell J, et
al. Nucleotide sequence of a proteinase inhibitor 1T
encoding cDNA of potato and its mode of expression
[T]. Molecular General Genetics, 1986, 203:15-20.

[20] MARIE J C, Dora R B, San S. Expression of a
maize proteinase inhibitor gene is induced in re-
sponse to wounding and fungal infection: systemic
wound-responses of monocot gene [J]. The Plant
Journal, 1994, 6(2):141-150.

[21] HAMMOND-KOSACK K E, Jones J D. Responses
to plant pathogens in biochemistry and molecular bi-
ology of plants [M]// Buchanan B B, Gruissem W,
Jones R L. Rockville, Maryland, USA: American
Society of Plant Physiology, 2000:1102-1156.

[22] KRR BXE,FZXT.Z HYGCGEASHYY
TR R EAY THRAER, 2006,26(3):73-77.

[23] OFARRELL P H. High resolution two-dimensional
electrophoresis of proteins [J]. The Journal of Bio-
logical Chemistry, 1975, 250(10) :4007-4020.

[24] & :&. TENERMREMEST AT F K EKE
HEFEARMT (D] WH: KRl K%,
2003. [ ]



