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Preliminary investigation and application of population genetics asymmetric island model in the
attribution of sporadic cases of Campylobacter infection in China
ZHANG Liyun"z, YE Xin®, LIU Zhaoping1 , WANG Yibaina'
(1. National Center for Food Safety Risk Assessment, Beijing 100022, China;2. School of Public Health,
Southern Medical University, Guangdong Guangzhou 510515, China;3. School of Mathematics and
Statistics, Wuhan University, Hubei Wuhan 430072, China)

Abstract: Objective The application of population genetics model was explored to determine the main sources leading
to sporadic cases of human Campylobacter infection. Methods MLST data from PubMLST public database was analyzed
to assign Campylobacter sporadic cases to various sources by using the population genetics asymmetric island model
(AIM). Results As a result of sporadic cases of Campylobacter infection, chickens (50.49%) accounted for the highest
percentage, followed by ducks and geese, cattle, pigs (22.56%, 18.36% and 4.52%, respectively) , whereas the
environment and wild birds accounted for a lower percentage (0. 78% and 0. 66% , respectively). Conclusion Based on
microbial molecular typing data and statistical modeling, this study quantitatively assessed the contribution of different
sources to sporadic cases of Campylobacter infections in China, using the AIM for source attribution practice. It provided

directions and ideas for the next stage of source attribution for foodborne diseases.
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Figure 2 Upset plot showing CC intersections and Campylobacter from different sources
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Figure 3 Upset plot showing STs intersections and Campylobacter from different sources

2.3 AR ] ST B 53 A AL 53

I3 191 1 45 A R R 22 18] 9 PST AR 58 4 M ), 7 Fl
A 0~0. 032,95 9] 548 Z [ () PSI #5255 , 2k 0. 032, 3
UK 2 9 1] 55 19 98 (0. 008) , 9k 1] 5 187 A 1 2 2 ) A
PSI AL, PRI 2,
2.4 AR TR R R e 1 13 R 4 AR

T Ik AR 35 AL AR R AT AR 15 TR [ 25 h A
TR G 9 0 VA R S el ke DAY L ) . 3R TS

#2

93 191 1 4% Sk JB 5] ST 7R 43 A1 By PSI 4%

Table 2 The PSI for each source compared to the distribution

of human genotypes

e YR PSI(95%CI)

X% 0.032(0.015~0.044)
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WA 5 2 0
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H A ¥ 0.003(0.000~0.007)
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Figure 4  Estimated proportion of human cases attributable to

animal and environmental sources
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