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Abstract

Listeriosis has been announced to be a notifiable disease in Taiwan
since January 2018 for strengthening the surveillance and control of the
disease. In 2018, a total of 168 confirmed cases of listeriosis was
reported to the Taiwan Centers for Disease Control (Taiwan CDC),
Ministry of Health and Welfare, with an incidence rate of 0.72
cases/100,000 people and a 25% case-fatality rate. The incidence and
case-fatality rate in Taiwan are higher than in the USA, in which the
incidence and mortality are 0.26 cases/100,000 people and 15.9%,
respectively. The listeriosis surveillance results urge relevant government
authorities to discuss the strengthening of surveillance and control
measures. In this project, we will aim 1) to establish the standard
operating procedures for sampling of environmental specimens, Listeria-
related testing, whole genome sequence bioinformatic analysis., 2) to
build up a cross-laboratory data analysis mechanism for generating and
comparing genetic fingerprints of the Listeria monocytogenes isolates
and further for the global strain tracking; 3) to establish a common L.
monocytogenes genetic fingerprint database, which contains strain
genetic profiles, demographic data, and epidemiological data of domestic
isolates, to allow staff of the 3 agencies easily to acquire the information
of the pathogenic L. monocytogenes strains; 4) to examine the
environmental specimens collected from 2019-2020 listeriosis patients’
refrigerators; 5) to investigate the L. monocytogenes contamination on
the retail meat for tracing the likely source of infection in Taiwan
listeriosis cases. During this year, we examined 150 imported beef
specimens. By comparing the cgMLST profiles of the isolates recovered

from the beef specimens with those from listeriosis patients, chicken, and



porks and those from foreign countries, we speculate that the
contamination of L. monocytogenes on the imported beef products
occurred most likely during the processing of meat for retail sales in

Taiwan.

keywords
Listeria monocytogenes, Listeriosis, Zoonotic pathogen, Foodborne
pathogen, Next-generation sequencing (NGS), Whole-genome

sequencing (WGS), Web-based service
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% 2.2:2018~2020 & (# 1 9 7 29 p ) Bt Fm o bRk A 17 %
(N=442)

JEA | JEAR dVIR Y B],%
Bacteremia (= i) 224 50.68
Sepsis (Fcx ) 156 35.29
Fever (% &) 101 22.85
Gastrointestinal symptoms (% % i ji ) 46 10.40
Meningitis (%& % ) 22 4.98
Meningoencephalitis (%% %" ) 14 3.17

3. 2% T2 HBFH2HEAB cgMLST profiles « g FHRE |
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(MongoDB)« #dp AL E P o *pﬁf%%ﬁ w PR R A B 3.1 o o
FRERER* FHFHR Y F B FERKS cgMLST profile £ 47 %
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tracking) > # R L L chlocus B EFE A - d 03 SR w 100 £
WELSEERY AT L - BET o BT IrB 32977 « PEHER D
&3 14,937 £ Ftk 7 cgMLST profiles » &4 FAtke 7 1 652 & ST
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4):2,200 £ 7 %355 A R LR <304 FIR(H 9,000 1) 7 5
fe B?J—ﬁfosfomycin (fosX) 2 = lincomycin (lin)ed 2 7] o

{' id' Ob]ectId( 5f9796796870361cOc3ade7l'),

'NCBIAcce551on 'SRR1553882"',

'BioSample': 'SAMN02991377',

'Identifer': 'MOD1_LS985',

"Country': 'USA',

'Year': '2014°',

'Serovar': '4',

'cgMLST': '133°',

'ST': '382',

'ResistGene': 'fosX, lin',

‘profile’': {'group_455': '003371ebb5d068856746aabc130224dc1f0f11074d6Te960e6dedf189ed57c96",
'acpA‘: '00b9be07180ec34dfad93a5301894e6718815a5210e57f71d6dc56dc04189e90" ,
‘group_ 1643': '00cc7c71cfba2l010befed19dbba8ad445cla8e8ed4ca’754d69d9796c25¢92875",
‘mepA_2': '00d5cfaea8f8ebcc710220c974ecf2553000a4620544ae09aa6176d3cfObcb4b’,
'pphA"': 00d644ee678824c19e700bdc0fe59ca2f3b67f234@a368d141813ce3838e29e3',
group_1468': '00f3cl07c2c7f180Ff8475a1225e961ela49cddabb4bdf618d18e57daa8f3cha’,
'adk': '00fa994b404127933a2cch05beeccl196T00d8eeld0d41bda9e329dd992db6fl ",
‘group_6999': '01153a5b7f6flcb31d8a79fadabed4llfaa983561lece5hbb33644560d611a1436",
'yceM': '011d7b7b3lef64cb403bdf8adaaf30f926d6ae0e691e0560869dbelda88b5df2",
'group_1814': '01406c9c9bbbele2bb5c5931dfe606de4353289b73aeb0787a8de264feb04ecc’,
'group_2096': '015dc689681c2eb84eBeca2b717bbf361fdf82acdb288c47683e6aa7b2d99c85",
‘group_6748': '016leaB4bda261b81lb5eca5eb4dff3fce8f280730d4baal2d21c4e882ba8d749",
'manZ_4': '0163731el7f14cf312598718a439b3fb94728f5d19f5926191628b12df759e33",

B 3.1 1 % 274 5 2 3% )tk cgMLST profiles + #cy 741 74 % Bl

Display rows (Default:100)

Difference(loci) NCBIAccession BioSample Identifier Serovar cgMLST Country Resistance Gene

0 SRR7912065 SAMN10141039 R14.0372 1/2b 1482 2014 Taiwan 87 5;;‘3;:: fosx, lin 4

9 SRR7012164  SAMN10141254 R18.1428 688 2013 Taiwan 87 5;;?;:2 fosX, lin 4

9 SRR7912239 SAMN10141165 R18.0083 688 2018 Taiwan 87 sa':)(‘)e"y:: fosX, lin 5

il SRR7912100  SAMN10141151 R18.0050 1475 2018 Tawan 87 s;ﬁ;‘;z fosX, lin 5

12 SRR9264871 SAMN12011594 R19.0113 176 2019 Taiwan 87 S;ﬁer:: fosX, lin 4

12 SRRE640831  SAMN11026878 R18.2507 1540 2018 Tawan 87 sa':)‘o::z fosx, lin 4

12 SRR8640764 SAMN11026865 R18.2472 176 2018 Taiwan 87 S;ﬁer:z fosX, lin 4

3.2 1 Z #74¥ A 2 7k Atk cgMLST profiles + S T E TR HE S T
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FATHFFRE T 2018 £ 5] AR F wagE LB o FR TR
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B 442 REjHA > e pE2Y 2016 & 2 2019 EiE T H B 3 ATEES
ARH o TLSMER Y AT I EEAPEET RS 2ATIE
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[ €% % 7% 50 B % 474 A 7
r‘%%‘”fé# {8 {7 T S cgMLST &
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[bai} 8\/
—
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=

Ry

Ay

AN

Bk KLE @M w o RN S A0HE B T R 4 o £ £ (2020) 3 7
20 p #3114 & Dr. Kam (the coordinator of PulseNet Asia Pacific) %
i 0% K CDC fﬁ;’% - AT BB ALE FOE SR ARFED AR
(Bl4.1) TREZNGTHBRZ 2AFIHES - AF &%F 11" v ¢
CgMLST profiles = ;2 » 2 f s R EARS I 2 5 bI(R] 4.2) ¢

Fwd: Request for information: Listeria and Enoki mushrooms
11 884

Kai Man Kam <kmkam1@gmail.com> 202038208 F42:04
K+ Kai Man Kam <kmkam1@gmail.com>

&l 4 Kai Man Kam <kmkam@cuhk.edu.hk>

BFEI A nipmesc@cdc.gov.tw

Dear all,

How are you? Hope this message finds you well.

Some of you might have already received the self- explanatory message below from Morgan Schroeder requesting
for information on Listeria strains linked to mushrooms.

Please kindly check with your respective databases if possible. In case of matches or further queries, please contact
Morgan directly,

Thank you for your assistance, and wish you all a nice weekend,
From Kai Man KAM.

---------- Forwarded message ---------
From: Schroeder, Morgan (CDC/DDID/NCEZID/DFWED) <vgl0@cdc.gov>
Subject: Request for information: Listeria and Enoki mushrooms

Hello all,

The US is investigating an ongoing cluster of Listeria monocytogenes that has been linked to Enoki mushrooms
imported from South Korea. Information has been posted on EPIS, and CDC and FDA have both posted web notices
(please see details below). In addition, France confirmed they have 5 food isolates collected in 2017 from Enoki
mushrooms from South Korea via the Netherlands that share the same cgMLST type. We are concerned about the
global reach of this outbreak and would also like to ask each of you whether you have any matches or additional
information related to this product in your countries.

For more information about this ongoing investigation please visit:
* CDC web posting<https://www.fda.gov/safety/recalls-market-withdrawals-safety-alerts/sun-hong-foods-inc-recalls-

enoki-mushroom-because-possible-health-risk>
* FDA recall<https://www.cdc.govl/listeria/outbreaks/enoki-mushrooms-03-20/index.html>
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B 4.1: %% Dr. Kam % i +v% B CDC 3 h 45 B & £ 5 2 #1455
AF R HGRERG

R20.0026
R20.0010
R20.0050
R20.0003
R20.0028
R20.0038
[ SRR6348622
SRR7586876
SRR6714725
R20.0002
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R20.0012
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R20.0036
R20.0057
R20.0030
R20.0080
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R20.0039
R20.0065
R20.0031
l R20.0063
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T ———
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R20.0075
R20.0032
R20.0009
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|

1 1 1 1 1 1 1 1 1 1
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e
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TR B 3E BRIR 2 1R %

FHFHBRRRANE LA FRERBRCRE) R ARG RGAF T s
FrERAERIP IS EE S 4 P F o RAR L TR AR A A

e

g;r@g~+%4%é$’gwi’ér4%gwﬂw&2?@)ﬂiﬂﬂt%
bl 2 AR 2B PFGE BIFAIwAple % 4 > & T38| D 2o
N EEERER % Hm ok ’«Hﬁm:[@;%;é%%'rﬂé%@ﬁtﬂ‘ﬁ—%ﬁ’
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TR BETE G BRI TR o 28 2019 £ ¢ W IR F 110 B
umﬁﬂ& A (2020) % R ATH U IR T B L AREH > 23 F R
FRAAR 17 B 0L E R e

AR R BB R R LT EFREREE R SRR 0 »(2020)F A
107 30 P 2k £33 23 60| Bk A FAHRRIGNIER k5%

BESHBHIMNFALBRE AR

FTHBREARAZ AR R BERED B4 FAEFFA S L

AL B 5 ¢ﬁ7@@w%woa.lﬁﬁ%2m9ﬁaﬁﬁ

I %ﬁﬂé AERAIFMFFREEFEC2E 2G2S
A

()50 Eié%ﬁ%ﬂﬁﬁiﬁﬁiﬁ
E

T K AREL G

(-)EF & R Hx L@riﬁﬁ
O 2Hifp o7 % 3FFFHF >~ 5 kp 2 REQ7 2)d/27(23
%), 2~ 63 (2020 6 " 29 p 2 7 " 30 P )Mtk - 50 %%
£ '% 24 &1 L. monocytogenes > &3 8 & I X 27 A B L.
welshimeri o

(=) ARRF A7 2¢ B
100 i+ £ p P48 2020# 8 7 13 p 2 107 15p » & 9=
Mp o =R H R FR(49 )& R (51 #)(%
6.1) > 7 I3 HHERPFZ LA RE 87T 2 2L FRE - KRS F 7
5 #4844 L. monocytogenes (# & 3 & » ;@4 22 i+) > 23
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# # ' 2£ L. monocytogenes % #14 (L. welshimeri, L.
innocua, L. seeligeri) ; 25 i # 4} L. monocytogenes & 8 > 3
9 #s &I HE v L iR - 25 # L. monocytogenes 5 14 1 48
R AR 13 R4 ki Ak 1 iE @ Listeria g o

261 A tr 2P R OGRS 2 AEER%R S S R -

L. monocytogenes

Market Country 4 e A
iR 3 14 17
A
B 8 11 19
iR 24 24
B
PR 8 8 16
iR 8 8
C
P 6 10 16
kA 25 75 100

(2) 2F ¥ e AR AT WL 45
25 i % 41 L. monocytogenes 2tk 48 » & P41 2 fRA ki 7 2
A FH A 0 A9 cgMLST profiles » & fez @ pogp ~ & /32 #
AHLZ FIRRE I R0L 5 o BOHRFIRY 7 A8 IR # R S 2
AT A 0§ 384kk p 19 R HRMAEKR > £ 40k HST
CTAWERELT] > 5 8kp 4 BHRBMIFAKRL G 2 F ST
CTAFIA N SREAT) vt LI E G 72 FATA Y2
ZHHHFT AR LR 2)(F 6.2) - 48 KA 6 B ST Al
# ¢ ST3, ST9, ST155, ST378 FAtriE— H A =% | CT 3| %] »
12 tx ST204 Ftk '+ 5 40 I 1 CT (7944)3] %] - 4 % ST330 Ftk ke
B CT7943 -
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# 6.2 48 tkiE v 2 ¢ L. monocytogenes 4~ 3Eikz. A FA| w82 o A
_'ﬂ o

cgMLST
Sample ID| IsolatiD ST AMR genes
type

R20.0226 9 1529 abc-f, fosX, lin, tet(M)
L20C059

R20.0227 9 1529 abc-f, fosX, lin, tet(M)

R20.0228 378 125 abc-f, fosX, lin
L20C060

R20.0229 9 7950 abc-f, fosX, lin, tet(M)

R20.0230 378 125 abc-f, fosX, lin
L20C061

R20.0231 378 125 abc-f, fosX, lin

R20.0232 9 7950 abc-f, fosX, lin, tet(M)
L20C062

R20.0233 9 7950 abc-f, fosX, lin, tet(M)

R20.0234 3 7945 fosX, lin
L20C063

R20.0235 3 7945 fosX, lin

R20.0236 330 7943 fosX, lin
L20C064

R20.0237 330 7943 fosX, lin

R20.0238 378 125 abc-f, fosX, lin
L20C067

R20.0239 378 125 abc-f, fosX, lin

R20.0240 330 7943 fosX, lin
L20C068

R20.0241 330 7943 fosX, lin

R20.0258 3 7952 fosX, lin
L20C091

R20.0259 3 7952 fosX, lin

R20.0262 204 7944 abc-f, fosX, lin
L20C094

R20.0263 204 7944 abc-f, fosX, lin

R20.0264 204 7944 abc-f, fosX, lin
L20C096

R20.0265 204 7944 abc-f, fosX, lin

23



R20.0284 378 125 abc-f, fosX, lin
L20C104

R20.0285 378 125 abc-f, fosX, lin

R20.0286 204 7944 abc-f, fosX, lin
L20C107

R20.0287 204 7944 abc-f, fosX, lin

R20.0288 9 7956 abc-f, fosX, lin
L20C110

R20.0289 155 1448 fosX, lin

R20.0290 378 125 abc-f, fosX, lin
L20C111

R20.0291 378 125 abc-f, fosX, lin

R20.0292 155 1536 fosX, lin
L20C115

R20.0293 378 125 abc-f, fosX, lin

R20.0294 378 125 abc-f, fosX, lin
L20C116

R20.0295 378 125 abc-f, fosX, lin

R20.0296 204 7944 abc-f, fosX, lin
L20C119

R20.0297 204 7944 abc-f, fosX, lin

R20.0309 378 1586 abc-f, fosX, lin
L20C132

R20.0310 378 1586 abc-f, fosX, lin

R20.0311 204 7944 abc-f, fosX, lin
L20C135

R20.0312 204 7944 abc-f, fosX, lin

R20.0313 204 7944 abc-f, fosX, lin
L20C136

R20.0314 204 7944 abc-f, fosX, lin
L20C137 R20.0316 378 125 abc-f, fosX, lin

R20.0317 9 7948 abc-f, fosX, lin
L20C138

R20.0318 9 7948 abc-f, fosX, lin
L20C140 R20.0319 378 125 abc-f, fosX, lin

R20.0321 155 1448 fosX, lin
L20C150

R20.0322 378 125 abc-f, fosX, lin
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() % f 04 BFHRAEN 5

2148

® 6.1

&t cgMLST profiles & = 48 k2 p & 3R % M 2 HHB)

6.1) - 3% CQMLST B 4#the 7 » 3 b ST A% et &~ i BE
B Ap e ST A 4] *;;%‘]"1‘% » ST9, ST155, ST3 Tﬁ%%p\ 7 WP R
FOFERL R 2535 Rp R E 3 40k ST AW 43
o &3 4Pk cgMLST A% 5 1 i locus (gene)iZ & o

Isolate 1D sample 1D ST cgMLST AMR
y R20.0227 L20C059 9 1529 abe-f, fosx, lin,
R20.0226 L20C059 9 1529 abeof, fosk, lin,
15 R20.0233 L20C062 9 7950 abe-f, fosx, lin,
1| 4 R20.0232 L20C062 9 7950 abeof, fosk, lin,
R20.0229 L20C060 9 7950 abeof, fosk, lin,
102 R20.0288 L20C110 9 7956 abc-f, fosX, lin
\_‘,{ R20.0318 L20C138 9 7948 abef, fosX, lin
R20.0317 L20C138 9 7948 abe-f, fosX, lin
o R20.0286 L20C107 204 7944 abef, fosX, lin
430 1| R20.0287 L20C107 204 7944 abef, fosk, lin
R20.0314 L20C136 204 7944 abef, fosx, lin
o| R20.0264 L20C096 204 7944 abe-f, fosx, lin
4| R20.0265 L20C096 204 7944 abe-f, fosX, lin
| R20.0262 L20C094 204 7944 abe-f, fosX, lin
1l R20.0263 L20C094 204 7944 abe-f, fosX, lin
1618 o| R20.0297 L20C119 204 7944 abe-f, fosX, lin
1| R20.0296 L20C119 204 7944 abe-f, fosX, lin
o| R20.0312 L20C135 204 7044 abe-f, fosX, lin
o| R20.0313 L20C136 204 7044 abef, fosk, lin
R20.0311 L20C135 204 7944 abef, fosX, lin
4 R20.0321 L20C150 155 1448 fosX, lin
ss[1 R20. 0288 1L20€110 155 1448 fosX, lin
L r20.0292 L20C115 155 1536 fosx, lin
o R20.0284 L20C104 378 125 abe-f, fosX, lin
| R20.0285 L20C104 378 125 abe-f, fosX, lin
1624 o| R20.0322 L20C150 378 125 abe-f, fosX, lin
9| R20.0294 L20C116 378 125 abe-f, fosX, lin
R20.0285 L20C116 378 125 abe-f, fosX, lin
3| R20.0231 L20C061 378 125 abef, fosX, lin
,| R20.0230 L20C061 378 125 abe-f, fosX, lin
| 200319 L20C140 378 125 abe-f, fosX, lin
R20.0283 L20C115 378 125 abef, fosx, lin
3 R20.0228 L20C060 378 125 abef, fosx, lin
R20.0316 L20C137 378 125 abef, fosx, lin
4 R20.0238 L20C067 378 125 abe-f, fosX, lin
R20.0281 L20C111 378 125 abe-f, fosX, lin
1| R20.0239 L20C067 378 125 abeof, fosk, lin
R20.0280 L20C111 378 125 abe-f, fosX, lin
R20.0309 L20C132 378 1586 abef, fos, lin
1R20 0310 120C132 378 1586 abef, fosX, lin
. R20.0259 L20C001 3 7952 fosX, lin
113 R20.0258 L20C091 3 7952 fosx, lin
o) R20.0234 L20C063 3 7945 fosX, lin
s R20.0235 L20C063 3 7945 fosx, lin
o R20.0237 L20C064 330 7943 fosx, lin
1| R20.0236 L20C064 330 7943 fosX, lin
1 R20.0241 L20C068 330 7943 fosX, lin
| R20.0240 L20C068 330 7943 fosx, lin
2.1]‘00 1.7‘50 1.5:00 1.2‘50 1.0‘01] 75‘0 5&0 2_":0 1‘]

.
N
:T?
13
e
e
b
=
r

48 R Atk 2 cgMLST i @ B it - #2755

CT aln Atk e » 112§ & o o

() CQMLST 3 | # H Atk k k2 83
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B3t 5B A4 CT Al e & 3800 7 F 18 2 3 % (cluster)
(Table 6.3) - 2 # 4 B3 X (CT7950, CT7944, CT1488, CT7943)

H %ﬁ%ﬁ&éf?ﬁ%%ﬁ,(Due Date)st 7 # Fe > e 38k p 4p e KiR(2 &

B~ RRR) Aa CT125 » 3k fplkp 2 o 7 &
BF 25 BRRE(ER RN -
Table 6.3 : CT # & 2 ik kiR
ST type CT type Sample ID | Source country DueDate
9 CT7950 L20C062 L e 2020/8/14
9 CT7950 L20C060 L 2020/8/14
204 CT7944 L20C094 ph 2020/9/7
204 CT7944 L20C096 ph 2020/9/8
204 CT7944 L20C107 P 2020/9/22
204 CT7944 L20C119 P 2020/9/24
204 CT7944 L20C135 P 2020/10/11
204 CT7944 L20C136 ph 2020/10/11
155 CT1448 L20C110 ENS| 2020/9/21
155 CT1448 L20C150 ENS| 2020/10/15
378 CT125 L20C067 P 2020/8/19
378 CT125 L20C111 P 2020/9/21
378 CT125 L20C137 P 2020/10/13
378 CT125 L20C140 ph 2020/10/12
378 CT125 L20C150 ) 2020/10/15
378 CT125 L20C060 ph 2020/8/14
378 CT125 L20C061 P 2020/8/14
378 CT125 L20C104 P 2020/9/21
378 CT125 L20C115 P 2020/9/25
378 CT125 L20C116 ph 2020/9/24
330 CT7943 L20C064 L 2020/8/19
330 CT7943 L20C068 L 2020/8/19
() 2 ABRE A~ T~ AR
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48 R+ & drtks B 6 1 ST 315 » &2 wim 4~ F/pe 2 Bk
Wi, #9551 ST 4] %|(ST3, ST9, ST155, ST330, ST378) !
TAT A I R A Atk 0 ST204 B 30 i K IR 4 4 3R

(6.4) -

764 A ~F 2 Sdik2 STAWATF o

Clonal
ST type Human |Chicken| Pig Cattle | Total
complex
CC87 87, 1459 125 20 14 159
CC19 378 47 13 27 17 104
CC5 5, 1523 54 54
CC155 | 155, 1524 34 13 3 50
CC9 9,1113 2 14 20 8 44
CC3 3 11 1 2 4 18
CC1l 1, 1533 18 18
CC101 | 101 17 17
CC288 | 330, 288 7 1 3 4 15
ccg | 1A E 5 5 2 12
CC204 | 204 12 12
CC177 | 177 8 8
CcC2 2 6 6
ST1081 | 1081 4 4
CC6 6 3 3
Other 6 26, 392, 451, 6 6
CCs 455, 845, 1457
Total 347 54 81 48 482

B fFEC AR A BIRE R R AR & RPN 0 - HIeREP
SR IR AL M T 4T 0 ST204 P owv W A IS5 A 4
7PN S TR ki D DA R L R o S AR e g
ST204 F#k(% CT7944){r+ i BENGA cgMLST@Taiwan 3 =t
(http://rdvd.cdc.gov.tw/cgMLST/) stk (P = FALE F 196 k%
i NCBI 7 ST204 Ftk)ie 7 cgMLST 45 ot 4 » gt 2 p & 3
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e BEEgp AR 100 Atk 7 3 1841 loci 2 & - i 100
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USA) o FJpt £ p 2 3 ST204 FHR BB RE F 72 2t A A
F14 -

Hv 5S4 ST AW Fthgiedr 2 o s 4~ 5 B4 Jiey g
il @ EEAE > blde S A2 Y B 7 STIT8 Ftk > 4 ~ B~
L A gtk ehpedEan & 20 B loci 2 p o fof v B RST378 4 #
th BOBIEYE(F 6.2) 0 B 6.2 2 v STI78 ik # T 2 W ;
ST155 p| £ ¢t 48 % B 17 1)k (clone) » [ %< ST155 k2
R NI Am A B (R 6.4) RP hST185 Fitks
BEe - fr8 8 5 FnRH ST155 » ki P & % %] (B 6.3)
m 3 fkE: ST15S A R pix @ — B S8 A iR 5 4

I"EL \iJ o

@ Taiwan (N, 126)
@ Beef (N, 17)

28



W 6.3: >/ ST378 E]’%%Ef’ki’ NCBI %;x“#l)i ST378 f?}"ﬁii COMLST %
B T e 3% B CifFié * minimum spanning tree i & 2 ST R o B Rk
v1g oy o & — B & - cgMLST 3] %] > FIBl 6 # & 3% 3 & F e

Tt

O
8 ° @ Taiwan (N, 60)
¢ O
‘goig' @® Beef (N, 3)
R od7ty 5
A /0 O

oD

o0 0O
@, o) .Q_..;.‘.;a;si(..'.) Is)

'sfs
Q = K =% .‘...
1 @)

O~
s ) ¢, SPASR S
O QI 0
el

W 6.4 : 5% NCBI 374 & ST155 7tk cgMLST #4% B Tapt o 3% B Tofd
i * minimum spanning tree ;i & 2 “ti& 4 o W FtR o 4R o & -

FE & & - cgMLST 3% > FIElG /2323 % Akl T o

29



=~ 3
F2EBN AT ER R H
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AR AR L R RS CRE O TRAFRRI(BMH)ALY
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Alw) > e _outbreak 7 & #A| #& > 7 & outbreaks d i L IEHE L H
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JE st = £ 240 WOSNP kR chLST E WSV I
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25 2 A R A R ABRAR c FIMA P - HHRME AP ST
A w9 2 R FR(ER & isogenic strains) AR CT 3] % (49
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AR ZAFIMAEZ] - A2 VBT %R FAP3T " 40 cgMLST 2 Fld,

Roo g T SRk 125 5 B A r chweb w0 (4 s B B LRE (e xh 18
FenmEe e o T e R L R chl#HH N > LR G5 F
Lit- i 2 o LR L o PR ARG A KT & H il 3
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(1)iE& % B4 cQMLST FHRE-—F f1* = %—ﬁaa] * & cgMLST 7t
B EA M FHEY ¥ 52 # 5 (e.g9. cgMLST profiling ~ Strain
tracking ~ Clustering ~ 5 R 8 2 A FI T Ei0& *) -

(2)cgMLST profiling # st sc & Fe—t+ & 45 &t ~ Email #4175
;I

(3)Clustering # sese R &#IF -+ B 45 Kt ~Emaill Hi78% 37
# emf ~ wmf T 50 - 373 MST 2 NJ tree 05z %

(4)Stra|n tracking # st 2 L& dFv—+ @ 4G k1 - Email # 7%

s AT w100 ¥t g3 chisolates 74t (z cgMLST
profile % metadata)

OCFAM2AFIMFTHEA R CXAFL-RET {1 T L Pie
Fiéiﬁﬁﬁﬁﬁﬁﬁﬁo

C)FHES S FRAG K2 FFHFEA G T/ ER U F
ﬁ;' ’ l%’}#‘?ﬁglﬁ‘ ik/\)% A ﬁ# R F R P f'&_miq‘-}l‘}’?m °

()B4 TR T A —lp — B3 T o ATR/ESHE e 475 5 o
|4 bacterial species identification ~ ST %] %] (clonal complex) ~

resistance genes % -

BN IR R R AT REE & 564 1
;EZEEE M AR T A BEE (Apal, Ascl)d PFGE = i A 4 i
RIFEREATPLBTHRTF 24 o iwd > PFGE Bl3# 2 4 2%
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PAC2 R FIRER (s A3 2 > e b X SHREER RS 2R 2 A
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Listeriosis has been announced to be a notifiable disease in Taiwan since January 2018 for
strengthening the surveillance and control of the disease. In 2018, a total of 168 confirmed cases
of listeriosis was reported to the Taiwan Centers for Disease Control (Taiwan (DC), Ministry of
Health and Welfare, with an incidence rate of 0.72 cases/100,000 people and a 25% case-fatality
rate. The incidence and case-fatality rate in Taiwan are higher than in the USA, in which the
incidence and mortality are 0.26 cases/100,000 people and 15.9%, respectively. The listeriosis
surveillance results urge relevant government authorities to discuss the strengthening of
surveillance and control measures. In this project, we will aim 1) to establish the standard
gperating procedures for sampling of environmental specimens, Listeria-related testing, whole
genome sequence bioinformatic analysis., 2) to build up a ¢ross-laboratory data analysis mechanism
for generating and comparing genetic fingerprints of the Listeria monocytogenes isolates and
further for the global strain tracking; 3) to establish a common L. monocylogenés genetic
fingerprint database, which contains strain genetic profiles, demographic data, and
epidemiological data of domestic i1solates, to allow staff of the 3 agencies easily (o acquire the
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