VLI 223 ( Jiangsu J.of Agr.Sci.) ,2022,38(2) :343-351
http: //jsnyxb.jaas.ac.cn 343

ik OBE R TR, DR S BTSRRI A X RSB IS )] TR R, 2022,38(2) 1343-351.
doi ; 10.3969/].issn.1000-4440.2022.02.007

BT B0 FF B AR 53 #r A 8 AR B X 7K & 3 71 &= B9 311
= AL

ko#E, & W, L%, AR
(LITIRIERSE TTIR JE AW 2220005 2 VTR E A BIEBEAR ™ i it 2 4 5 B IR0 A A R AR ™ il Tk 4 Pl R
SRR R SR ARV AT ARA T i 5 ek 4 A U TAG S % <P >/ V58 B TR 22 A T S0 2 VT3 AL 210014)

WE: YIRS 2AE YA A AR T LA 2240 AR 4 8 70 TR A AR A5 ) FE 2 S 2 D0 ) 43 AT A KR 187y
XF R4 7T B9 VE AL, SR RNA-Seq $ AR ML ALK -3 AT RSB T TR TE 0.4 wl/ml &A1 B JBr 38 T 19 1w i
ML, Z5FRWon, L 3] 905 428 Rk FE R ek i A TARb , Hop ik i BBl 464 4>, Rk T
ML R 441 4>, Z5FBEEH B COG GO K Pathway HIRE AT &I , A0 A A B 532 i 7R 439k 7] T AR A R I i
oy KB Fizfmikis, £, MOIAREAEPLUS , RAHE T A2 P2 2] TR, Ca™ iz iing 12 2 2R, I
B A B A VR e AL AL 8 S 385 i AR 2 ik T TR 1 SR A0 g R

KEIE. AREHIIE; @OUKE; HSR4l; MEPLE

HESES: (946.887 XERARIAED. A NEHS . 1000-4440(2022)02-0343-09

Analysis on the antifungal mechanism of Fusarium graminearum treated by
guaiacol based on transcriptome sequencing

ZHANG Yao', GAO Tao’, MA Gui-zhen', SHI Jian-rong’

[ 1. Jiangsu Ocean University, Lianyungang 222000, China; 2.Institute of Food Safety and Nutrition, Jiangsu Academy of Agricultural Sciences/Key Labo-
ratory of Control Technology and Standard for Agro-Products Safety and Quality, Ministry of Agriculture and Rural Affairs/Key Lab of Agro-product Safety
Risk Evaluation( Nanjing) , Ministry of Agriculture and Rural Affairs/Key Laboratory of Food Quality and Safety, Nanjing 210014, China ]

Abstract: The plant derived phenolic compound guaiacol can significantly inhibit the growth of Fusarium graminea-
rum. In this study, the action mechanism of guaiacol on F. graminearum was analyzed by transcriptome sequencing, and
the response mechanism of F. graminearum under 0.4 pl/ml guaiacol stress was analyzed by RNA—-Seq technique at tran-
scriptome level. The results showed that, 905 differentially expressed genes (DEGs) were screened to be varied in expres-
sion quantity, of which 464 were up—regulated and 441 were down—regulated. Analysis on the function of COG, GO and
pathway of DEGs showed that, guaiacol affected oxidative stress response, membrane components and ion transport path-
ways of F. graminearum. In conclusion, the integrity of the cell membrane and Ca®" transport pathway of F. graminearum
were damaged after treated with guaiacol, and guaiacol could also significantly affect the oxidative stress response of F. gra-

minearum as an antioxidant.
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Table 1 Primers used in this research
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Table 2 Quality control data statistics
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Fig.1 Distribution and statistics of differentially expressed genes of Fusarium graminae after guaiacol treatment
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Fig.2 COG functional analysis of differentially expressed genes after treated with guaiacol
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Fig.3 GO functional annotations of differentially expressed genes after treated with guaiacol
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Fig.4 GO functional enrichment analysis of differentially expressed genes after treated with guaiacol
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Fig.5 Pathway functional classification analysis of differentially expressed genes after guaiacol treatment
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Table 3 Significantly enriched pathways for differentially expressed genes after guaiacol treatment
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Table 4 Genes with great difference in expression level after the

treatment of guaiacol

B TR 2R Log, FC
FGSG_09818 Fe-S S fbik J5 i 11.82
FGSG_10012 I FF R F 2R R R L RS il 10.23
FGSG_01866 il 340 Jir il 6.19
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FGSG_05882 YIS E A -6.6
FGSG_07785 WL K fige g -7.86
FGSG_01291 G2/ H 225 AN 11 B -10.01
FGSG_09352 A AR -10.28
FGSG_12440 RERW BT -11.12
FGSG_04919 Ca® -ATPase 3 -11.28
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Fig.6 Validation of differentially expressed genes by qRT-PCR
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Table 5 Expression level of Ca**-ATPase (PMCA) related genes

T G5 ST RE Log, FC
FGSG_00508 Ca”*-ATPase 1 -1.57
FGSG_08985 Ca”*-ATPase 3 -1.11
FGSG_04919 Ca® -ATPase 3 -11.28
FGSG_04245 Ca”*-ATPase 3 -1.06
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Fig.7 Validation of PMCA genes by qRT-PCR
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