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Feature analysis of Campylobacter based on whole genome sequences
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Abstract ; Campylobacter jejuni and Campylobacter coli are the main pathogenic bacteria that cause diarrhea in
humans. Traditional biochemical methods have problems such as multiple steps, time consuming, and low throughput
when identifying Campylobacter. In this study, several analyses including sequence analyses, gene annotation, drug
resistance gene prediction, multilocus sequence typing (MLST) , and CRISPR-Cas system finding were performed on
the whole genomes of Campylobacter using various bioinformatics methods, thereby exploring highly effective features
for distinguishing Campylobacter jejuni from Campylobacter coli. Experimental results manifest that Campylobacter
Jejuni and Campylobacter coli have significant differences in genome sequence length, GC content, gene number,
MLST, and CRISPR-Cas systems. In addition, we found a highly distinguishable CRISPR repeat sequence that is
widespread in Campylobacter jejuni. It is concluded that these features can be used to construct bioinformatics tools for
identifying Campylobacter jejuni and Campylobacter coli more accurately.
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Fig.1 Feature comparison of genome sequences of Campylobacter jejuni and Campylobacter coli
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Fig.2 Feature comparison of gene annotation ( absolute count) of Campylobacter jejuni and Campylobacter coli
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Fig.3 Feature comparison of gene annotation ( count density) of Campylobacter jejuni and Campylobacter coli
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Table 1 Count comparison of Campylobacter jejuni and Campylobacter coli strains containing resistance genes

[EZE:E] ZSIEAEL (A% ) BEAE (A% )
bla gy 103 36(30.00) 12(54.55)
bla gy xas0 36(30.00) 8(36.36)
bla gy x.a51 36(30.00) 8(36.36)
bla oy a5 37(30.83) 8(36.36)
blagyaas3 36(30.00) 8(36.36)
bla gy x4 36(30.00) 8(36.36)
blaoy a6 40(33.33) 8(36.36)
bla gy x-a60 4(3.33) 2(9.09)
blax 5465 1(0.83) 0(0.00)
blaoy 47 54(45.00) 0(0.00)
blaoy a5 2(1.67) 0(0.00)
blagy a6 3(2.50) 0(0.00)
aph(27)-If 1(0.83) 1(4.55)
aadE-Cc 0(0.00) 1(4.55)
cat 2(1.67) 0(0.00)
tet(0) 6(5.00) 0(0.00)
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Fig.2 List of allelic profiles of Campylobacter jejuni and Campylobacter coli

C aspA  glnA gliA glyA  pgm tht uncA N C aspA  glnA gliA glyA  pgm tkt uncA N
1 10 81 50 99 120 76 52 41 1 7 4 27 68 11 3 1
1 10 81 50 87 120 76 52 12 1 7 17 5 10 3 6 1
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1 8 10 2 2 11 12 6 3 1 14 17 5 11 3 6 1
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Fig.4 Distribution of allelic numbers of Campylobacter jejuni and Campylobacter coli
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Table 3 Statistics of CRISPR-Cas systems of Campylobacter

CRISPR-CAS 4%kt 23 s i A (L% ) S5 M (%)
0 7(5.84) 10(45.45)
1 75(62.50) 9(40.90)
2 34(28.33) 1(4.55)
3 1(0.83) 1(4.55)
4 1(0.83) 1(4.55)
5 2(1.67) 0(0.00)
At 120( 100) 22(100)
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Fig.5 Sixty-six non-redundant repeat sequences ( partial snapshot)
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