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Abstract: Yersinia enterocolitica is a gram-negative foodborne pathogen that can form biofilms on the surfaces of

food and food processing equipment. Biofilms can enhance strain viability and affect food safety. In this study,

Y. enterocolitica strain C1967-1 isolated from quick-frozen food, which has a strong ability to form biofilms, was evaluated.

Proteomics analysis was used to analyze the differences in protein expression between the biofilms and planktonic bacteria.

Gene Ontology (GO) enrichment analysis demonstrated that, among the top nine GO categories with the highest degree

of enrichment, seven showed downregulation trends in biofilms. Only GO:0046873 (metal ion transmembrane transporter

activity) did not show significant upregulation or downregulation trends in biofilms. The Kyoto Encyclopedia of Genes and

Genomes (KEGG) enrichment results suggested that the top 20 KEGG pathways with the highest degree of enrichment

mainly involved metabolism of carbohydrates, amino acids, and lipids. The subcellular localization analysis results revealed

that 45.65% of differential proteins were located in the cytoplasm. The upregulated protein Mgt of the biofilm was selected

from GO:0046873, and the gene mgt4 was knocked out to further verify the proteomics data. The results indicated that the

knockout of mgtA did not inhibit strain growth. However, the biofilm amount of Amgt4 was reduced by approximately 80%,

and the structure of the biofilm was loosened. In summary, these results provide an important theoretical basis for the biofilm

formation mechanism of Y. enterocolitica and the prevention of bacterial biofilm formation in the food industry.
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Table 1 The list of primers

HEZ B0 HEZY21 HE B eV

16S-F2 GATGACCAGCCACACTGGAA budB-R CCTGGCCGTTGTTCCATAGT

16S-R2 GGAGTTAGCCGGTGCTTCTT treB-F ATTACGCTGGTTTCTCCGCA

citD-F GAACGTTGGAATCGAGCGAC treB-R CCGGCCAGAATTGAAGGGAT

citD-R ATACTGTTCCAGCAACGCCA mgt4-F1 ~ CTTCTAGAGGTACCGTCGCGACTCACGGAAAAGAACAAG
gpml-F CAGGCAAAAGGCGAGTTCAC mgtA-R1 AGTAAGGTTTGAACCTTCGGATTTAGTTAT

gpmI-R GCATCACCATCGTTCATGGC mgtA-F2 ATAACTAAATCCGAAGGTTCAAACCTTACT

kdpC-F CGGGCTGGCTAAACTGATGT mgtA-R2  ACAATTTGTGGAATTCCCGGGAGCGAGCATTTCGGCGGT
kdpC-R AGGCATATCAGCTGTCACGG mgtA-F3 TGGGTTTGGAGCGCCATTAC

mgtA-F AACAGGGCGTGATAGAAGGC mgtA-R3 GGCAGTAATCGAGATAAGAC

mgtA-R GCAGCATCGGTAAGAAGGGT || pDS132-F ACCCGCGCGATTTACTTTTC

budB-F ACCAGGCACATTTCGACCAT pDS132-R CGCACTGAGAAGCCCTTAGA
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Table 2 Information about proteins of verification in proteomics data
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Table 3 Information about GO enrichment

A5 GO 4 H GO Ri& GO»% RKRIEEPMHE EZRFO3#K
1 GO:0016491 FALIE R B 4 MF 0.001 399 26
2 GO:0003857  3- #ABLAIEE A LA E 1 MF 0.001 399 4
3 G0:0006631 fig W R i A2 BP 0.004 026 7
4 G0:0032787 F RS TR BP 0.006 394 10
5 GO0:0016614 AL R B A MF 0.006 394 8
6 G0:0006007 R B RS AR BP 0.006 394 3
7 GO0:0055114 FALIL it A2 BP 0.008 086 26
8 GO0:0044712 ¥ A4 ko ip Rtz BP 0.008 086 7
9 G0:0046873 BB TR E R TS MF 0.008 509 6
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Fig.4 Comparison of the upregulated and downregulated

proteins of GO terms
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kdpC F1 budB FITi I 1135 IR Dy e AR R IR AR P RS T
FOH B4R R, YRR LR, B KR R B A B
Mg™" ¥53a P2 5 K mgtE (1) 5370 1 7520 T 1R kG B g
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Fig.5 The bubble chart of the KEGG pathway enrichment
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Table 4 Information about KEGG enrichment

A% KEGG 4 H 18 3 AR

1 map01120 NGRS A o X0
2 map01200 ERAR S

3 map00281 Aot B 1R

4 map00362 R B iR

5 map00280 HEBR. RRABRP R AREM
6 map00380 & R B AR

7 map00640 7 B B ARt

8 map00071 P W BAAX

9 map00650 T BR BS AR

10 map00310 R T R

11 map00020 i A ST RN

12 map00903 APAR M o ST M TR
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