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Gene Expression Pattern Analysis of Carassius auratus gibelio Infected by Aeromonas veronii
SHI Xiu, ZHANG Ting-ting, GONG Cheng-liang et al
Jiangsu 215123)

Abstract [ Objective] The purpose of this study was to explore the mRNA expression pattern in the kidney tissues of Carassius auratus gibelio
infected by Aeromonas veronii. [ Method] RNA-sequencing was applied to analyze the gene expression pattern in the kidney tissues of healthy
C. auratus gibelio and C. auratus gibelio infected by A. veronii. [ Result] Through comparing the gene expression differences of kidney tissues
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of C. auratus gibelio in healthy group and A. wveronii infection group, it was found that the expression level of 11 567 genes had significant
changes, 5 634 genes were up-regulated and 5 933 genes were down-regulated . Through functional annotation (GO) analysis of all differenti-
ally expressed genes (DEGs) , it was found that 1 325 in all DEGs had GO terms, containing 581 up-regulated genes and 744 downregulated
genes. GO annotation results showed that upregulated genes were enriched into the RNA-directed DNA polymerase activity, Type 1l site-spe-
cific deoxyribonuclease activity and endonuclease activity, and downregulated genes were enriched into pyidoxal binding, peptidase inhibitor
activity and RNA-directed DNA polymerase activity. Through KEGG pathway analysis of all DEGs, it was found that 545 DEGs (215 up-regu-
lated genes and 330 down-regulated genes) contained KEGG annotations. Upregulated genes were enriched into the KEGG pathways of protein
processing in endoplasmic reticulum, antigen processing and presentation and esterogen signaling pathway, wherein, downregulated genes were
enriched into the KEGG pathways of cytokine-cytokine receptor interaction, cell adhesion molecules and jak-STAT signaling pathway. The ex-
pression levels of several genes were selected to validate by real-time PCR and the results showed that they had the similar expression tenden-
cy. [ Conclusion] These results could provide reference data for the subsequent analysis of the pathogenesis of A. veronii infection in C. aura-
tus gibelio.
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Table 1 The primer sequences for real-time PCR
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1 Actin qactin-1 2 ATGCTCACGGGTCCCATGCTG ;
qgactin-2 & GCTGTAGCCTCTCTCGGTCA
2 C-type lysozyme qetl-1 25 GGCAACTATGTGTGCACGG ; qetl-
2 53 CTGGAGTGCCGTCATCGCAC
3 toll-like receptor 9 qTLR-1 24 TGACATTGGCAGCAACCAGC;
qTLR-2 2y GATCCAATCCCTGGCTGCC
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factor 1 receptor qlLG-2 24 AGGAACGTTCTCCATGGCTC
5 interleukin-11 qlL-1 & CCAGACTGACTTTGACAAGC ; qIL-
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i 11.98%) Jfi (2 878 1 unigene, i 5.84%) (&l 1D) ,

2.2 unigene TNEEIFRE N T AN T fEITE unigene I IEAE
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Table 2 The output rate statistics of sequencing data

4]
2151 Raw reads Raw bases Clean reads Clean bases Valid bases//%
Group
I 2H Test group(A2) 108 930 734 13 616 341 750 107 147 464 13 390 438 947 98. 34

Xt HBZH Control group(B) 110 419 000 13 802 375 000 108 685 740 13 582 790 228 98. 40

A B
Sample_A2 Sample_B

TE: AL IRIRZH A2 FEAS reads BOdiT5 YA s B. X ARZE B AEA reads Bl Jefill; C

Cyprinus carpio (101317; 47.99%)
Sinocyclocheilus rhinocerous (51892; 24.58%)
Sinocyclocheilus anshuiensis (23771; 11.26%)

Sinocyclocheilus grahami (12192; 5.78%)
Carassius auratus (7393; 3.5%)

allotetraploid Carassius auratus red var. x Cyprint
Carassius gibelio (1593; 0.75%)

Danio rerio (1550; 0.73%)

Homo sapiens (716; 0.34%)

Carassius auratus grandoculis (:
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Cyprinus carpio (95042; 45.28%)
Sinocyclocheilus rhinocerous (56145; 26.75%)
Sinocyclocheilus anshuiensis (25624; 12.21%)

Sinocyclocheilus grahami (13396; 6.38%)
Carassius auratus (6756, 3.22%)

allotetraploid Carassius auratus red var. x Cyprinu
Danio rerio (1477; 0.7%)

Carassius gibelio (1425; 0.68%)

Aeromonas veronii (676; 0.32%)

Homo sapiens (485; 0.23%)

Species_distribution

D

B Sinocyclocheilus rhinocerous(12722,25.83%)
@ Cyprinus carpio(9915,20.13%)

B Sinocyclocheilus anshuiensis(8727,17.72%)
@ Sinocyclochellus grahami(5901,11.98%)

B Danio rerio(2878,5.84%)
@ Larimichthys crocea(949,1.93%)
B Oncorhynchus mykiss(806,1.64%)
| Oreochromis niloticus(617,1.25%)
B Austrofundulus imnaeus(571,1.16%)
B others(6162,12.51%)

PSRN unigene BUE 5K/ D, IR AL A2 FRAR

Note : A. The contamination detection of reads data in the samples of test group A2;B. The contamination detection of reads data in the samples of control

group B;C. The number and length distribution of unigenes obtained by splicing; D. The distribution of species relationship in the samples of test

group A2
B 1 # 7 RNA-sequencing il

reads #5715 4T
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Fig.1 The contamination detection,length distribution and species relationship distribution of sample RNA-sequencing reads data
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Table 3 Annotation ratio statistics of each database

]E)ﬁ;?a%’bjie annotation_numbers annotattly(:n_ratlo
NR 49 248 22.35
SWISSPROT 32 191 14. 61
KOG 24 369 11. 06
KEGG 13 330 6. 05
GO 28 873 13. 10
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Note : A. GO annotation ; B. KEGG pathway analysis
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Fig.2 GO annotation and KEGG pathway analysis of unigene in the samples of test group
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Fig.3 DEGs volcano map in the samples of test group and con-

trol group
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Note : A. GO annotation analysis of upregulated genes;B. GO annotation analysis of downregulated genes
4 DEGs i GO iE# 45347 ( Top30)
Fig.4 GO annotation analysis of DEGs( top30)
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Note:A. KEGG enrichment analysis of up-regulated expressed genes;B. KEGG enriched analysis of down-regulated expressed genes
& 5 DEGs 1) KEGG E £ 47 (Top20)
Fig. 5 KEGG enrichment analysis of DEGs( Top20)
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10p EE3 RNA-sequencing
= =3 Real-time PR

AR AR KF
Relative expression level
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E 6 Real-time PCR I&iF
Fig. 6 Real-time PCR verification
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RIERGE
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Note; Different small letters within the same column mean significant differences ( P<0.05)
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