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Abstract: [Objective] To explore the carcinogenic mechanism of Campylobacter jejuni.[Methods] Eighteen female
C57BL/6 Apc"™ mice were randomly divided into the C. jejuni—infected group and the non—infection control group, each

Y mice was induced by dextran sulfate sodium and gavage of C. jejuni (or

group with nine mice. Colorectal cancer of Apc
PBS as a control ). At the end of the experiment, the number of tumors in colorectal tissues of mice in each group was count-
ed, and RNA was extracted from colorectal tumors, along with para—cancer tissues as controls. Transcriptome sequencing
was performed by RNA-Seq technology, and data were analyzed for differentially expressed genes (DEGs). Further, se-
lected DEGs were subjected to GO (gene ontology) enrichment analysis and KEGG pathway enrichment analysis.[ Results]

Compared with that of the non—infection control group, the incidence of tumor in C. jejuni—infected group was significantly

higher (P < 0.01), which indicated the success of recreating the C. jejuni—induced CRC model. RNA-seq results showed
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that there were 394 and 501 DEGs (fold change > 4 and P < 0.05) in the C. jejuni—infected group compared with the two

control groups, respectively. In GO enrichment analysis, DEGs were mainly enriched in immune response regulation and

activation pathways, multiple protein transport pathways and receptor binding pathways. Cancer-related pathways and met-

abolic pathways were significant enriched in KEGG pathway enrichment analysis. Among these DEGs, 17 genes were

found in comparisons with both control groups. The 17 genes were further selected, resulting in 14 “core” DEGs. In further

validation of qRT-PCR, 9 genes were significantly differentially expressed, among which 3 genes were up-regulated

(6Gm1987, Saxol and Plekhsl) and 6 were down—regulated (Lrp2, Serpina3c, Fabp4, Tmem52, Lrrn4 and Upk3b).[C0n-

clusion] This study emphasizes 9 host genes that may play important and unique roles in the occurrence and development

of colorectal cancer induced by C. jejuni, which provides new insights for further studies on the carcinogenic mechanism of

C. jejuni.

Key words: Campylobacter jejuni; colorectal cancer; transcriptomics
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A: Schematic diagram of animal experimental model. B: Tumor incidence in the colon. Each dot represents one individual animal. Bars represent

the geometric mean + SD. P values were calculated by unpaired, two—tailed Student’s ¢ test on log—transformed data. 1) P < 0.01 indicate significant dif-

ferences compared to the Mock group. Specific n numbers are indicated in the figure. C: Representative macroscopic morphologies of mice in Mock and

Campy groups. D: HE-stained colon sections of mice in Mock and Campy groups.
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Fig. 1 C. jejuni promotes tumorigenesis in mice
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Table 1 Quality of RNA-seq data from mouse colorectal samples

Sample name

Total Raw Reads Total Clean Reads

Total Clean Bases ~ Clean Reads Q30  Clean Reads Ratio

Mock—-para—1 49.08 44.89
Mock—para—2 47.33 43.83
Mock-para—3 49.08 44.06
Mock—tumor—1 49.08 45.07
Mock~tumor-2 48.41 42.96
Mock—tumor—3 49.08 44.25
Campy—para—1 49.08 44.58
Campy—para—2 49.08 44.66
Campy—para—3 52.59 44.60
Campy—para—4 47.33 43.85
Campy—tumor—1 49.08 44.83
Campy—tumor—2 50.83 45.34
Campy—tumor—3 49.08 44.35
Campy—tumor—4 50.83 45.12

6.73 90.58 91.46
6.57 92.07 92.62
6.61 90.36 89.77
6.76 90.61 91.83
6.44 89.79 88.75
6.64 90.52 90.15
6.69 90.45 90.84
6.70 90.73 90.99
6.69 90.19 84.82
6.58 92.00 92.66
6.72 89.52 91.33
6.80 89.54 89.20
6.65 89.48 90.37
6.77 92.14 88.75

Q30: The percentage of bases with a quality greater than 30 in the total base of reads after filtration; Mock—tumor: the tumor of the control

group; Mock—para: the para—tumor tissue of the control group; Campy—tumor: the tumor of the C. jejuni challenge group; Campy-—para: the para—

tumor tissue of the C. jejuni challenge group.
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Fig. 2 Distribution of gene expression in various samples
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Fig. 3 Analysis of gene expression differences between samples
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Fig.5 KEGG enrichment analysis

2.7 gRT-PCR X} RNA-seq % R IIE

FATH qRT-PCR X _E 34 14 422 57 38 JE (R
PEATEUE . 5 Campy—para A H , Campy—tumor H1
Lipf. Gm1987 . Ascl5 . Saxol , Plekhs] mRNA 3 ik I
W , Lrp2 | Phex ., Serpina3c . Fabp4 , Vwa3a . Tmem52 .
Lrrn4 \Upk3b . Crb2 ik T I, R &% 5 RNA-seq
g5t —E, b 943 [ (Gm1987 ., Saxol
Plekhsl . Lrp2 . Serpina3c. Fabp4. Tmem52. Lrrn4
Upk3b) B)ZRIE I TA) HAT 2525 57 (P < 0.05; 4]
7)), W 4 R T R AR, IR

3t
EL A C. jejuni X 15 F 38 BB R £ 2R AR Z

o BhIf AR ZE AR R e S R AR
41 it 2 58 1 B K B 2 (eytolethal distending toxin,

CDT) 2 H A & 1A i 45 B s J A 00 SC B
R AR E FEERE 2 5 C. jejuni 5 3R AE
KA X — AN R . Rt AR 53 58 i A S
2T, LB R TE C. jejuni i75 5 1 il v 6 1524
e FEE

Apc"™ 7N RO A9 7 18 g A A Lk e st #R Y
25 MR S 3 25 Ape”™ /N BRHE E C. jejuni 81—
176 BRAN TR 755 /)N BUAS B 9 0 & A, PP A SR M
B2 4M (dextran sulfate sodium, DSS) ¢ 38 1% | 7 Bt
BRI R, 38 ok DA /N B R I A0, FRAT T R B
C. jejuni 755 T 14 /1N BRI 98 %50 5 (2 25 v 1 X R 4
KB C. jejuni W LAGEFE /N BLES B 988 0 & A= 5 i
NRRETE T AIAT o 12 HOE R sh s vh 7 W
F| C. jejuni 5 31 CRCH Ao P 25644 - B g F2 119
Ape FEPRIRAEHIA — D ER I (AN DSS AL B ) o
I AN 381 Y B PR R A AR Ak n] LA 4 D 24 i CRC



55 43 52 M AT BRSO A L I S A T 559

R2 UM RLERRIEER
Table 2 Fourteen core DEGs

Campy_tumor vs. Campy_tumor vs.

Gene name Description Campy_para Mock_tumor
log,FC P value log,FC P value

Lipf lipase, gastric 20.61 0.000 20.41 0.000
Gm1987 predicted gene 1987 9.62 0.004 22.17 0.000
Ascl5 achaete—scute family bHLH transcription factor 5 5.12 0.029 5.32 0.042
Saxol stabilizer of axonemal microtubules 1 4.22 0.002 3.17 0.029
Plekhsl pleckstrin homology domain containing, family S member 1 2.51 0.000 2.17 0.036
Lrp2 low density lipoprotein receptor—related protein 2 -3.33 0.014 -4.66 0.002
Phex phosphate regulating endopeptidase homolog, X-linked -5.03 0.037 -5.07 0.027
Serpina3c serine (or cysteine) peptidase inhibitor, clade A, member 3C -2.36 0.000 -3.44 0.015
Fabp4 fatty acid binding protein 4, adipocyte -2.04 0.000 -2.28 0.019
Vwa3a von Willebrand factor A domain containing 3A -3.34 0.006 -4.81 0.001
Tmem52 transmembrane protein 52 -2.68 0.041 -3.69 0.015
Lrrn4 leucine rich repeat neuronal 4 -2.34 0.006 -4.18 0.004
Upk3b uroplakin 3B -2.30 0.030 -3.84 0.009
Crb2 crumbs family member 2 -2.44 0.007 -3.91 0.019
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A: Venn diagram of common differentially expressed genes between different comparison groups. B: Heatmap of the core C. jejuni related DEGs. C
and E: GO annotation of core C. jejuni related DEGs. D and F: KEGG annotation of core C. jejuni related DEGs. C and D: up-regulated genes; E and F:

down-regulated genes.
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Fig. 6 Venn diagram analysis and the resulting 14 core DEGs with functional analysis
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Bars represent the geometric mean + SD. P values were calculated by unpaired, two—tailed Student’s ¢ test on log—transformed data. Specific n

numbers are indicated in the figure. 1): P < 0.05 compared with Campy—para group; 2): P < 0.01 compared with Campy—para group; 3): P < 0.001 com-

pared with Campy—para group.
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