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Sources of variability

* EX. dose-response variability

Variability across L. monocytogenes strains

Log(r) increasing from more than 7 log
between the 15t and 99" percentiles
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Genome wide association studies (GWAS)

B

Find associations
between genetic

variations and
observable traits
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How to use genomic data ?

Prevalence
10.4% (EFSA, 2013)

Searching for Biomarker « X »

Implementation

in QMRA a(?
3

Genomic data >> w
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* Cold smoked salmon model (Pouiliot et al., 2007, 2009)
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Tin — 166 strains (Hingston et aI 2017)

Blomarker as Genes, SNPs, .

Biomarker full length inlA - adaptation to cold temperature
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Virulence — 26 strains (FDA/FSIS 2003)

iripisH

LD, intraperitoneal infection route in' mice
r-values deduced with a scaling factor

Log () = -Log (LDs) -8.79 Log(r) ~ -16.7 ﬂ Eg

Log(r) ~ -14.0 g
* Next steps

 |dentification without mice experiments ? [

* Distribution in cold smoked salmon ? &
Log(r) ~-11.9 |
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Virulence — MLST / clonal complexes (Maury et al. 2016)

« Hypo- and hypervirulent strains according to CC

0.25
(2]
o
o CC1
3 02
8
£
o 0.15
o
E CCe6

CC4 CC2

g 0.1
5]
&
[ .
5 L SET cce +-EGDe
O T CC3

104038. —

0 0056 01 015 02 025
Clone frequency among food isolates

15/02/2019

@ Lincage | Humanized mice-model
@ Lineage Il
a Day 3 Day 5
30 + 30 P
2 20 4 G 3 .
# Isolates T TR &
g 10+ . § ;é, o B g’ o
g o .I. v'lr ey ~.~:‘.. ."::. :':: "ust E '-:
RS
z g e &
@ 8 201 g~ K
-30 T T T T T T T -30 T T T T T T T
S « ST LY Y ¢ S I KON T S« 4
& & S FF T e
0.3 b 10" Mihe
1010
103—
. 107 "
2 10‘5‘- e 3D
. ; - % -
0 L, W o
4 SeEgF
<10° —map————
é,°° Q,@G” & 0041’\ & & &£
) Liver
10" S rrwn
10
1?09- - -
10° 4 P SO -
10 R
3 105 e % % - 3
& 10° ;: § s e B 7 5
10 4 , Y "
10° o4 e ﬁ W Y %
10° %
10" 4 =
<10° T T T T T
éo°° @é? & cp.a‘.‘ S & &£
#
lena.fritsch@anses.ir




Virulence — MLST / clonal complexes (Maury et al. 2016)

- Relative clinical frequency of CC assumed reflecting the virulence
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Distribution of CCs in cold smoked salmon (Mgller-Nielsen et al. 2017)

e 294 strains
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And now, let’s run the QMRA models !
Prevalence 10.4% ﬁ
(EFSA 2013)
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And now, let’s run the QMRA models !

Prevalence

" 10.4%
~ N

Specific Generic
(%) Slow ~ Fast  Total T . 1 empirical distribution
Hypervirulent 0.4 12.2 12.6 of 166 values
1.1 346
Hypovirulent 1.6  50.1 51.8 r-values : 1 empirical
Total 3.0 97.0 100 distribution of 26 values

Tin - 2 distributions = slow, fast

r-values : 3 distributions = hyper-,

medium, hypo-virulent
T EE—— anses :_)
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Conclusions

0.02 %

51.8%

35.7%
(4]
12.6% 3%

97 %

Hypovirluent

Exposure

Cases of
listeriosis

* Proof of concept (integration of WGS in risk assessment)

« Strong hypothesis: r-values <= CCs <= clinical frequency
« Important issue: consider the population structure of strains

« Near future - Biomarkers
- Accessible data

« Adapting or refinement of intervention strategies (hypervirulent strains ?)
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Thank you for your attention !

Many thanks to
Jean-Christophe Augustin
Laurent Guillier
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