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Analysis of Differential Expression Genes in Wheat Varieties with Resistance

and Susceptibility to Fusarium pseudograminearum
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Abstract: Fusarium crown rot, caused by Fusarium pseudograminearum (Fp), frequently occurs and
severely threatens wheat yield and food security. Identifying resistance genes and elucidating the re-
sistance mechanisms are crucial for breeding resistant varieties. To investigate the defense response
mechanisms of wheat to Fp infection, this study employed RNA sequencing to analyze the differentially
expressed genes(DEGs) in varieties Ruithuamai 520 (DI=237. 67) and Heshangtou(DI=093. 35). The
results showed that the number of DEGs in both varieties increased continuously with the duration of
fungal infection, with a significantly higher number observed in the resistant variety Ruihuamai 520.
Gene Ontology(GO) enrichment analysis revealed that chitinase activity, glutathione metabolism, and

O-methyl transferase activity were significantly enriched in both varieties after inoculation. These
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findings indicate that genes related to cell wall composition, phytohormones, and redox processes play

key roles in the defense response against Fp. Notably, the number of enriched genes in these path-

ways differed between resistant and susceptible varieties. Kyoto Encyclopedia of Genes and Genomes

(KEGG) pathyway analysis showed that 13 of the top 20 enriched pathways in Ruihuamai 520 were al-

so enriched in Heshangtou. However, the number of genes involved in most of these pathways was greater

in Ruihuamai 520. These findings suggest that Ruthuamai 520 may enhance resistance to Fp by regulating

of pathways involved in the synthesis of defense compounds, maintenance of redox homeostasis, and

activation of immune responses.

Keywords: Wheat; Fusarium crown rot; Fusarium pseudograminearum ; Transcriptome; Differenti-

ally expressed genes
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Table 1

qRT-PCRprimers

FH S| ¥ % Primer sequence(5' —3")

Gene 1E M Forward

JZ 7] Reverse

TraesCS7D03G0971300 TCCCGGATCTGAAGGCAAAA
TraesCS4B03G0507300
TraesCS7A03G0425900
TraesCS6D03G0162200
TraesCS3A03G0328600 AGTCCTTAGTGCTACCATGG
TraesCS1B03G1002100
TaEF-la

AGCTTAGAAGGCTGTTTGCAG
GTTTATGCTTCTAGCTGTGCTG
AACCCTGTTGTTTGTTGCTGTG

AACATTTTTCGGCATGCCAACC
TGGTGTCATCAAGCCTGGTATGGT

TGGGATGTTACAGATAGCTCC
AACAGCTCTGACCATACAAGG
CGACTGCAGATGAAGTCAAG
GTAGGAGAAAGTCTGCATCAC
TGTTCGATCCCAGCAGTCC
AATGCCACAACAAGCCAAGC
ACTCATGGTGCATCTCAACGGACT
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* % % P<70,001.
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Seedling phenotypes identification(A) and disease index(B) of wheat

Fig. 1
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Fig. 2 Differentially expressed genes(DEGs) in Ruihuamai 520(R) and Heshangtou(S) at different inoculation time points
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Table 2 Expression changes of co-expressed genes in Ruihuamai 520 and Heshangtou
after inoculation with Fusarium pseudograminearum
HH ID Gene expression

Gene ID FAESE 520 4 S
Ruihuamai 520 Heshangtou

£ Name

I1fi€ Function

TraesCS2D02G549300 — — ﬂﬂi{t%%h%ﬁilﬂ . . jﬁ"‘?%@}ﬂlﬁjﬁﬂﬁﬁz
Amine oxidase family protein Signal transduction and defense responses
DNAJ 5 F AR E A EHRERITE

TraesCS4D02G189000

TraesCS5A02G281700

TraesCS4A02G063600

TraesCS4B02G224800

TraesCS4D02G225400

TraesCS5B02G218200

TraesCS5B02G218400

TraesCS5B02G218500

TraesCS5B02G218600

TraesCS4A02G279200

TraesCS4B02G033600

TraesCS4D02G031800

TraesCS4D02G031900

TraesCS4D02G032000

TraesCS5B02G021800

TraesCS3A02G517100

TraesCS3D02G524700

TraesCS4A02G224300

Chaperone protein DNA]J
it 5 L R P T o )

Chymotrypsin inhibitor

RUDLIESEA
Early light-induced protein

iR RKEH 1

Germin-like protein 1

Wik R K E N 1-1

Germin-like protein 1-1

AW Ik S-5 75 iy

Glutathione S-transferase

B H A R 0 A0 i BE A5 4 R A

ductase

PR-4 HH
Pathogenesis-related protein PR-4

M ANTE 4 Not clear

Protein proper folding

B A A

Regulation of protein metabolism

Jefi SRS AL EE
Light signal transduction and photosyn-
thesis

S0 TR 0T MR T A 5 T S LA AN L BE 1
g A 4

Oxidative stress responses, signal
transduction, and the construction and
maintenance of the cell wall

e w5 A BT 1

Plant height and disease resistance

P fLBE S Antioxidant capacity

290 B A S D 2

TraesCS2A02G513900 + + Glycine-rich cell wall structural protein  Construction and maintenance of the cell wall
VETE X N B =
TraesCS6B02G374100 + + BAE 1) PR . REPEHIE
Heat-shock protein, putative Protein proper folding
TraesCS7A02G299400 + + LHY 3£ S S 300 o 7 R A ) e R
Late elongated hypocotyl gene Photo period response and circadian
TraesCS7B02G188000 + + regulation
TraesCS7TD02G295400 + +
TraesCS7A02G553800 + + MYB #i% & H AR R T RS
MYB-related protein Growth, development, and stress re-
sponses
TraesCS7D02G540700 + +
N- 2 - v- 43 2 P 1 1 30 L g ARWMAEREE
TraesCS7TD02G249800 + + N-acetyl-y-glutamyl-phosphate re-  Nitrogen metabolism and growth develop-

ment

M AN Not clear

+J:1Jﬁ;71:7ﬁa

-+ . Up-regulation; —: Down-regulation.
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Table 3 Pathway responses of Ruihuamai 520 and Heshangtou after inoculation

GO Hifig

JH % H Number of genes

GO 255

GO ID GO function HideZE 520 i Sk GO category
Ruihuamai 520 Heshangtou

0051082 A& HE M4 4H Unfolded protein binding 39 — 4+ FI1fE Molecular function
0050162 R AL BTG P Oxalate oxidase activity 17 6

0004568 JF 35 PE Chitinase activity 5 —

0004364 23 H K5 B B G P Glutathione transferase activity 5 —

0008061 JLT JE454 Chitin binding 2 —

0051259 fEFIREAWERM Protein complex oligomerization 0 5 WA Biological process

0009607 Kb A= ) i 34 A4 i )Y Response to biotic stimulus 7 —

0031640 RAEHA AP 4 Killing of cells of other organism 6 2

0016998 20 it BE K> TR A2 Cell wall macromolecule catabolic process 5 —

0006032 JLT BBk #2 Chitin catabolic process 5 —

0000272 Z W% f# 13 # Polysaccharide catabolic process 5 —

0006749 2 BeH AR 3 72 Glutathione metabolic process 5 —

0009626 4 B8 5 Y Plant-type hypersensitive response 6 —

0046274 Jo K S A Lignin catabolic process 2 —

0042744 i A Ak E B A o B2 Hydrogen peroxide catabolic process 4 —

0006979 X4 AL LY # A9 B Response to oxidative stress 4 —

0009611 it 45 405 ) . Response to wounding 3 —

0006457 1 FrE Protein folding — 9

0042754 e b i) 1 4% Negative regulation of circadian rhythm — 3

0000302 S 1% P A W Response to reactive oxygen species — 5

0043433 Xf DNA éﬁﬁ%i??ﬁ‘ﬁ;ﬂ@ﬁﬁﬁ o - _ 3

Negative regulation of DNA-binding transcription factor activity
0006598 Z Wi W ff i B Polyamine catabolic process — 2
0046208 MV AF M % i A2 Spermine catabolic process — 2

— WHREREL., L4,

—: Absence of gene expression. The same in table 4.
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Protem folding
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F % H Number of genes
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FHEH Number of genes

3 WMEES0(A)SMEK(B)EFREZRN GO ELBR (EMEF 2 q)
Fig.3 GO enrichment pathways of differentially expressed genes between Ruihuamai 520(A) and Heshangtou(B) at 2 days post-inoculation
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Significant differences were determined by comparing each post-inoculation time point(1, 2, and 3 d) with the non-inoculated control

O d. *:

P<C0.05; * * . P<C0.01;

* % %, P<C0,001.
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Fig.4 DEGs expression patterns in Ruihuamai 520(A) and Heshangtou(B) at various time points after inoculation
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Table 4 KEGG enrichment analysis of differentially expressed genes between the two varieties
H 5 AN [ I [ 790 50 22 S5 3R 8 i TR 0 i
Number of differentially expressed genes of two
SO varieties at different time after inoculation
KEGG ID EEE;E; ﬁ%ﬁway HideZ 520 H i Sk
Ruihuamai 520 Heshangtou

1d 2d 3d 1d 2d 3d
R-TAE-2744345 R 5 984 Metabolism and regulation 7 101 101 — 8 67
R-TAE-2883407 K& WA Carbohydrate metabolism 5 46 46 — 5 15
R-TAE-1119519 FIR LA FF Calvin cycle - 29 29 — — 9
R-TAE-1119312 G Photo respiration — 26 26 — — 9
R-TAE-2744344 AR Secondary metabolism 2 19 19 - 2 7
R-TAE-5655122 SHERR A A L Amino acid biosynthesis — 18 18 - 1 14
R-TAE-2744343 IR Amino acid metabolism — 18 18 — 1 17
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