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Abstract: [Objective] The aim of this study is to investigate the cotton differential metabolites in the interaction between
Verticillium dahliae and cotton plant, and to explore new clues for the further study on the defense mechanism of cotton against
V. dahliae. [Method] To obtain the cotton root, stem and leaf samples of the pathogen treated and healthy controls, the upland
cotton cultivar CCRI 24 was selected as tested cotton material in this paper, and inoculated with V. dahliae conidia or sterile
water by injuring root at the 2-true-leaf stage. The 70% (volume fraction) methanol extracts of these samples were separated and
detected by ultra-performance liquid chromatography-electrospray ionization-mass spectrometry (UPLC-ESI-MS), and the
metabolite data were obtained by the online XCMS software. Through multivariate statistics and student’s t-test, the differential

metabolites were investigated. The types of metabolites were putatively identified based on the comparison of the experimental

Y75 B #7:2020-06-12 E—1EH /. 2418 (1966— ), shezengli@163.com, * BIFVEH . DT, pingma88@]126.com;
YL mazhiying1958@126.com
E&TH : BEE SR (2017YFD0201900) ; 1 5 AR MY 7™ b 47 AR AR R——H 46 ™l £ AR K & (CARS-15-18)

i
1
%
1
(@]
gl
[mg
5]
=]
7]
2
1)
=]
5]
o




i
1
%
1
Q
g
(=g
5]
=]
n
Q.
1)
=]
o
o

molecular mass and the monoisotopic accurate molecular mass of cotton metabolites. [Result] The efficiency of negative ion

mode was higher than that of positive ion detection mode in the cotton metabolites in UPLC-ESI-MS analysis. 576 ions mainly
distributed in cotton root were found in the cotton seedling tissues including root, stem and leaf, which were the distinguished
differential metabolites between V. dahliae treatment and healthy control. Among them, 77 ions were identified as sesquiterpenoids,
diterpenoids, flavonoids, carbohydrates, aliphatics and phenols. In addition to sesquiterpenes, 17 compounds, including cafteic
acid, astragalin, isoastragalin, dillenetin, ent-catechin, gossypetin 8-rhamnoside, gossypicyanin, herbacetin 7-glucoside,
leucocyanidin, quercetin 3'-glucoside, quercetin 3-glucoside, quercetin 7-glycosides, «,2',3,3',4,4',6-heptahydroxychalcone
2'-glucoside, melibiose, sucrose, sucrose 6-phosphate and 1-tetratriacontanol, had not been reported in the literatures on the
interaction between V. dahliae and cotton, which may be the novel pathogenesis-related metabolites on cotton Verticillium wilt.
[Conclusion] The putative pathogenesis-related metabolites of cotton Verticillium wilt may play an important role in the

interaction of cotton defense against V. dahliae, which provides an important clue for exploring the new resistant mechanism of

cotton to Verticillium wilt.
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spectrum (II).
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Fig. 1 UPLC-ESI-MS TICs of metabolites occurring in cotton root under positive (A) and negative (B)
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A: PCA score plot of pathogen-treated root, stem, leaf and corresponding healthy control; B, C, D: OPLS-DA score plot of
pathogen-treated root vs. healthy root, OPLS-DA score plot of pathogen-treated stem vs. healthy stem and OPLS-DA score plot
of pathogen-treated leaf vs. healthy leaf, respectively; E, F and G: validation plot of root, stem and leaf obtained from 200 tests,
respectively; H: OPLS-DA model parameters of root, stem and leaf.
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Fig. 2 PCA model and OPLS-DA model of root, stem and leaf under positive ionization modes
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200 tests, respectively; H: OPLS-DA model parameters of root, stem and leaf.
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Fig. 3 PCA model and OPLS-DA model of root, stem and leaf under negative ionization modes
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