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Fig. 1 Survival kinetics of Campylobacter jejuni in simulated gastric fluid adjusted pH3.0. Each
symbol represents each strain. (a) is only measured value, (b) is Weibull fitting with each strain, (c)
is Bayesian analysis using data of all 11 strains. The solid line in (c) represents the median value of

the analysis results, and the dotted line represents the 70% prediction band of the analysis results.
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A A FH LT,
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M8 BAMEZEZE SV A E
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AN,
() = UNgose (Nmax N(t)) (1)
INE@S EUTORNELND,
N(t) = (NdoseRO - Nmax)e WNaosel 4 Niax (2)

ZORITPEEIE & EFIHICH T NS, D OENLIER SN LEHNIL, HHEEOY
ERHO—EREIZELT DO SICHWONS, BNEOBEIZIEOBE) & LD
LT, BonRoOMBEPEFEENRD bivd, AUFSE T, Wil & REO HxH %
& - T, FRo X 9 izCampylobacter? Caco-2ffifll~D1F AN ZEEh 2 3 L=,

LOgN(t) = logy, {(10LogNdose+LogR0 _ 10LogNmax) x e_lo(LongLogNdose)t + 10L09Nmax} ?)

LogNy), LogNgose, LOgRg, LOGNpmayx, LogWiIZiVZIUNG, Naoses Ros Nmaxr WO H]
AR,

(c) A AHEE & Markov Chain Monte Carlo (MCMC) % HW/=45/3T XA —# O)?’Eﬁé
5 & 11 7=Campylobacter D12 AZE BT A X HeE & MCMCZ HWT, 1ERE L7 (Q3)IC
A4 YT 47 Lz, MCMCT V2 U RACIILEARZFA LT 2 — &/\%ﬁm)upﬁ’]
7R HETE & AIRE & 9 HNUTS (No U-Turn Sampler)i% (Hoffman and Gelman, 2014)%,

LogNy D HRI AT ERL 340 2 VT2,

FERAR >
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(REEA H BT 2 RAMEBOFIE) OEZKITE LI, ORHIZKIT ST XTo
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ZFE}AE R L TWD, —Ji, BARTIE, RAKMEREOSEZRNT, REREIC))D
59, PizFdha R LTz, By Z—dCaco-2fifg~D2 AEEIIIEFIZE L, FF
(A B R 23 B O X L0 R B O BB C b /MG EREARIRICIR AT 5 2 & iR L=,
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[°3
g‘l' ﬁ/ 2 g : -E,1 l/ 5 ) 'g‘l M\}jif/ﬂ
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i to I
I 2 a 5 M w 1z 0 M M H 8 10 2z e 12
Co-culturing time ¢h) Co-culturing time ¢hy cmmunng time (h)
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570 3 g% 57 oo o 50
& ﬁf § : = _ffﬁ £ %W g
g 3 —— 23 23
| W & |
E N b é - /F//!— _!\i/_'_\:li;“i E »
=/ i / | 87
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E =7- B & LogCFu/mL g -7 l/ E -7
- 0 2 4 5 10 1z 0 F) 4 [ 8 - 4
Co~culturing tima ¢h) Co-cutturing time {h) Co~culturing tirme {h)

9 C. jejuni (RIMD 0366027; RIMD 0366042; RIMD 0366048) o/)\i5 £ & #fz Caco-2 KEAZ~D
BAHELR (L) BLURAE (F)



[4/10(ZC. jejuni (RIMD 0366027) DR AZFENNOHEE SN TFHIET ML > TR B
7= PRIXE (60%, 95%, 99%) & FEHMEZ R L7z, 99% Tl X HINIZ A - 72 F2HIE %99
%NThHY, RAMEBOEEZELLKRTZENTETNDEER D, L EOERITMD
T HikE (RIMD 0366042, RIMD 0366048) (23T b RBEDOKE R A2/~ LT=,
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10 C. jejuni (RIMD 0366027) DR EFZEE (RNEL) I T2 AMELRD FHIXE
(60%, 95%, 99%), HHR{EH L OELE (O)

W ea Ny 2= L DN BRI~ R ANZFENE, IV OB S | e~ T
HIZR L, IBNMEREIC Lo THEEAIIH SN D ANCEN~ERAT D Z ERbhroT,
Tz, FHEET N E RO TME BRI A~ORAZEENC OV TE L7 OIS
HTHY, H4%DOKEDRFIZESWIEHBENISET VEAREST DICHT-->T, HHPLE
HAMEOHESET NVORMEL 70D Z ERWIfF SN D, EHIT, MAEDES O LB
(variability) & JIEIC X 5 RHEEME (uncertainty) ZZEIZ AN CHIEREE 2R LT\ 5
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=
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12, 1 log CFUDFFD Hilil @ & K134 12r LTz, BR%, 0% LoMETh B
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1412, N ERAERIT A~ AT L Time (h)
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WETMIZL > THAICHEETE S Z &
Rbo iz,

PLE, Bt ae 2 TOH L ERAN
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T, BAMERE L OBARE F A 1.0
P HReR, LT/ BRI
~h RNy Z—=MEAT DR
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NI E—HBERRLDHIEIZEST,
HERCBEFRAEEH Lz (X16)
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L, HfEN~ORAMERZHET S LT, WROET NV TIIHEERAIRETH - 72EH
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AT TIE, hoeEma Ny —RPEORYPERNE TEHLLT e ABIIHE LT, %
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1) Hiura, S., Abe, H., Koyama, K., and Koseki, S. Transforming kinetic model into a sto-
chastic inactivation model: Statistical evaluation of stochastic inactivation of individual
cells in a bacerial population. Food Microbiology, 91, 103508, 2020.
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v r Ny —OEFRFEEORI & BT T b, BARRRBY Ly duiiE X
MoRk4x, 20184512 A 2 H, FLIgH (Mt 1 K%)

2) Kohei Takeoka, Hiroki Abe, Kento Koyama and Shige Koseki. Modeling the Survival
Kinetics of Campylobacter jejuni in Simulated Gastric Fluid. IAFP 2019 Annual meet
ing, 21-24 July 2019, Louisville, Kentucky, USA.

3) Satoko Hiura, Kento Koyama, Hiroki Abe, Shige Koseki. Stochastic evaluation for sur
vival bacterial numbers and the time-to-inactivation by using Weibull modelling and-
Monte Carlo simulation. 11" International Conference on Predictive Modelling in Food,
17-20 September 2019, Braganza, Portugal.
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L

4 xoft (FEZE, TVAY Y= F¥EY T b TN ADOWESE)

Young Researcher Best Oral Presentation for Satoko Hiura in 11" International Conference
on Predictive Modelling in Food, 17-20 September 2019, Braganza, Portugal.
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Abstract/Summary

The objective of this study was to develop a dose-response model that expresses the rela-
tionship between the ingestion amount of a pathogenic bacteria and the probability of infec-
tion of Campylobacter spp. Although the conventional dose-response model of food-borne
pathogenic bacteria has been mathematically expressed by associating the cause (amount
of ingested bacteria) and the result (probability of infection), in reality, there are some key
bioreaction fields in the human body (gastric acid, invasion of epithelial cells, etc.) from
ingestion of contaminated food to the establishment of infection in the intestinal tract. In this
study, we aimed to break away from the conventional dose-response model in which the
reaction process was unknown, estimate the survival / death probability at each key reaction
site, and predict the infection probability at low doses. Then, we have developed a mathe-
matical model that predicts the probability of infection. In concrete, this study examined the
following four processes. First of all, we examined the probability of survival / death of Cam-
pylobacter during gastric digestion. Survival characteristics of Campylobacter in the stom-
ach, which is the first barrier of food digestion process, are clarified from the survival behav-
ior when exposed with various chicken dishes in artificial gastric juice, and a prediction
model that enables estimation of survival probability Was developed. Second, we investi-
gated the survival/death in a competitive environment with intestinal flora in the small intes-
tinal digestive process. The survival probability of Campylobacter that passed through the
digestive process in the stomach under the condition of competing with the intestinal bacte-
rial flora in the small intestine, which is the second barrier of the digestive process, was
clarified. And then, we evaluated the probability of colonization and invasion of small intes-
tinal epithelial cells. The invasion probability to the intestinal epithelial cells, which is the
final process of establishment of Campylobacter infection, was clarified by using a cultured
cell line using Caco-2 cells, and the invasion probability could be estimated. Finally, we
developed a dose-response model that integrates the results of each Key Event mentioned
above. A new dose-response model that can consider the amount of bacteria ingested, the
type of food eaten, and the amount of food intake was developed by integrating the predic-
tive probabilities for each of the above three levels of Key Event. Moreover, it was clarified
that the developed model is valid by comparison with the conventional proposal model.
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