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Mage : SRPEAJ L BEpm T AR AT PR TS

AFER 74 (cgMLST)~ Z 2735/~ b Kt F~ SN~

3’3{’

BLPRFET 5~ FRIE }ﬁai

2oL Wi @A AR PR EH- S5 A 32T B
FHRT TR REIRT A gEe 2 BT B P AR BRREL Y
SR BL R LSRR A R LB L SR BTG L
FOOER A RS b HHZAFEREY 0y AR R
RHEGE  HL 2016 E 2 F AL AT ¥ L 5ANTRE ST AT
Flo B R RS A RFSE A TIRM G R B P T R 4
VR AR m R 2 AT R T o A RTELIRR RIS
B3N EAEREET LA R AT EREFA IR AR
B R mF R R R ARSI B 0 T 2 A 1 mER RO FTRL
2 R T oo RAPMABM T S d RR PV HERRGM B BT R
R OR o i Tk A B H % #74 F (Listeria monocytogenes ) ~ o % 1% f
( Campylobacter coli/C. jejuni) £ 75 F* % & (Salmonella spp.) 2 cgMLST

allele databases ¥2 cgMLST profiling 1 & I % 238 | F » WEFE E R+ &d

T F 4 H Ftk2 cgMLST A Fldg & > | BF-4 2 F k2 National



Center for Biotechnology Information (2 f§ # NCBI) Fjtk#& = cgMLST
profiles » #-ig it cgMLST profiles % 7>t Mefs b o 11 e * H e pag vt
HH FAtkE cgMLST profile database * Atk (&4 &2 NCBI FALE P kp &
BlPFE TR ) 45 0 BT A B T e Bk > 143 (7 R (strain tracking) 34 & o

b SO BRRIRRS B A B2 FAcR 4RI BRI F R0 AR ke
Fode 2 A RRIRREF 2 A FIAI 6 L 0n (74 4 0 1R RTR/E I IRLIA R

M2 H o
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keywords : Foodborne zoonoses, Next-generation sequencing, Whole genome,
core-genome multilocus sequence typing (cgMLST), Listeria
monocytogenes, Campylobacter, Salmonella, Web service platform,
Viral diarrheal pathogens.

Worldwide, foodborne diseases, and more especially diarrheal diseases
incidence by introducing new zoonotic pathogens that cause diarrheal illness or
by increasing transmission of pathogens common to both animals and humans.
Foodborne zoonoses is mainly a public health and agriculture responsibility, of
which diarrheal diseases are the 8th leading cause of death and account for 1 in 9
child deaths worldwide, making diarrhea the 5th leading cause of death among
children under the age of 5. Although knowing the causative organism might not
affect clinical management, it is vital for public health protection, and primary
care is in the front line as regards outbreak detection. Epidemiological,
microbiological, and environmental studies require the combined effort of doctors
and vets, alongside laboratory investigation and agriculture health and safety. This
project is aim to establish a framework to investigate the dynamic epidemiology
of foodborne zoonoses in Taiwan, to characterized the phylogeographic
relationships among these zoonotic pathogens that cause diarrhea in humans and
animals. In addition, this project will build a web-service platform for zoonotic
bacterial pathogens. All institutes responsible for zoonotic foodborne disease
control will be able to rapidly compare the genetic relatedness among isolates,
upload or download relevant metadata via the internet. The first priolity is to build
cgMLST allele databases and the cgMLST profiling tool for Listeria
monocytogenes, Campylobacter coli/C. jejuni, and Salmonella, which will allow

users to generate cgMLST profiles for their own isolates. Genomic sequences



of Taiwan isolates and the National Center for Biotechnology Information (NCBI)
database will be converted into cgMLST profiles and be installed on this web-
service platform for rapidly searching the best-matched profiles, as called strain
tracking. Thus, this project shall provide a feasible method for estimating the
diffusion coefficient of a spatial outbreak and for measuring the variability among
hosts in spatial spread and available sequences in global databases, and to make

it possible for early detection and warming system.
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1.7 8% 7{(‘)?333 SHREALAZ LD %b),ia (foodborne diseases )
L1 AR m 2 23R 5 | R
ERHE KRR DTN e HERE R - EF o 80
H o o2t 3;4%‘?}?51{‘ oL B fEaE RS Jgﬁﬁ}é%@f%éli&(Scallanet
al., 2011) » 1395 23k 5 5 f ¥ (Global Burden of Diseases, Injuries, and
Risk Factors » f§ #. GBD) & #icdp® w2 5 & > Lg% 2016 # 23k %
NAFTE S DL S KT @5 T A AT B A 1,655,944 4 7
= 5 H ¥ 446,000 4 5 5 g1 T 23 (Troeger et al., 2018) o ¥ ¢ {2+
L e s R T BE T T & 2+ .| % ( Foodborne Disease
Burden Epidemiology Reference Group ) #14 # ez & 48 £ 45 1) » 2010 &
7 32 6RAFar XIS Lha A i}% »HP 55 R IE%L']“.JL_)P%}%'
Wilde T LRA R * Ekps 2 0 REFR AT F L - F 04
# 4 4 A & (Disability-adjusted Life Years; DALYs) k5 &} 5 T b
P B E > 23 A0 A 2010 E F1E S SR p TR A WA
4 A E3:E0 33008 02 1800&"%”5./,15])?3/%'?&7}??&?’ D
5 X F] (non- typhoidal Salmonella, NTS ) {=% J5 & 3] = % 1% 7

(enteropathogenic E. coli, EPEC) #1 ¢ +* &|#& & (WHO, 2015) -



ANAFERG LB AR L AR LARTELF L RE
FARSERREE A SRS 212 EAFNE BRI P
2001~2015 # @ » ARE ELMHHE T U A ERZF L FTmYL
15,269~20,529/100,000 » H # r1<5 2 &8k 34 FhF o & &£ Ti5Y

45,340~57,425/100,000 © 4c 14 i}“%& FATERESTAIRTZT ZALE

&

f
Ao BPERE<SKRERS T UL THARIL YT E 2230 ¢
k256663 % kEEHEASJTLE E<S R ABY T L AR
HfaA =l AR<S LRAEMS T L AP T2 e 2
2015 & 5599 e (fRp 0 2017)
12 8t A 3 X BARHH 42 2 ERIRT
FLEH IR LFLAZIEARPORRILIHE L IS AR U
BAG o HRT TR RERT AR Tk FEg “f 1A
BEE R A R G HEARR St A B EEER R G AR P R
[ R R R G B A ;I&—Ej;r} PSR RAT A2 8 Ak
m gl ;z??)i&ﬁféﬁ; GRMHA S £ @ ﬂ’b)}% ( Foodborne zoonotic
diseases ) o ¥ L@ R 4 %—"—i@%)}%}?ﬁ}%%ﬁf FUREF VA
7~ P~ ) (Yersinia) ~ = % % % % #2745 ;| ¥ (EFSA& ECDC, 2019) »

PR R E 1Rt A 9 (food-producing animals ) 0% i ¢ o



BAKHAE B ORELTI AT L BT BEEERL TN A
TRHIIR L EBRESRG EFE GO G Aok 2 ARG
HFRFEPAAYEFE AL o HEFETFAREIS FH SR
BARL A BLp WFBE EHAREE 2 GRS A2 97

Fomle 50 FHRA KRR LRR RS SRS LR % AT FS

SEEE - RE & 2R T § AR R DT R R

FETARIE (BEF)BAREFFHF (S EF) PRL 81
FREE A (PRRAEEFRGT- Bk 9P 35T ¥
EARIARSHMEARZE L HRE R ERTH(2014-2017) - 2018
EREFRZRPFES > AR LB R SRR AR
ST E 5 2018 E 2B R A 168 B3 #rE FuR R 6]~ 2019 & 75 164
bl o 2R B A BB L VP RS R FRES AT 2 LB LR
mi2gd > Rl I FARE R b E -

INF L2 RIFEF  AcERRF 2 Rk pd BRI R P A
AR IRBHRE > CIFTHTIRERS - BRI 3 ST AR
(Wilhelm et al.,2015) = ©2 ik 4 5 &) > 1T # k & R }Ekiﬁ;’ ERE-X I
TP 832 A FE oz (Martella ef al., 2010) » 4r & 2009 & &

(RIECERIRY - 2 T E RS & G P IR ENS A B



frd 2k om = 5 F &4 it ays & ga(Banyai et al., 2009) 5 & 8
ZE TR . RBITIENA - R Lfs-* R 4 s b (Hwang et
al.,2012; Wu et al., 2017) - s & } it ehid % ’?Eifar)]‘ﬁi e LB
PR AR E RS RO I g R LA LR L R4 PRTR A RO
LB FEUSEFL PP BRI FLUAPT R LR PP
FEEBI AW T E5IREE PR bldeL B P HSNL 4R
# 2 SARS =k g & ( Severe acute respiratory syndrome-related

coronavirus ) Fhig > A AER o 3T k2 FTH| Bk :}?3:1 (SARS-CoV-2) {

S RRIREAAZESOF A o D AND AR o 50 BRBRLARS

%

&
Gtz
=
3

=

ok Al B A B AR A 2 BB R A AT E

A

\w
\ﬁ"

R N e SUE T B IV RS Rl Sl

FMABEEA B ERD ERE © Ry 2003/99/EC 45 4 $4 F =

ABApHE A pRBEAEFER 6 ARGHT 784 42T B R

A}

B A SR A P THE RERTHEFIFN S
> % ( European Food Safety Authority, EFSA ): # < {& f;’:]’)]% ( brucellosis )+
# ;% 4% e (campylobacteriosis ) ~ #¢ fi & (echinococcosis ) ~ % #74F fF

gt (listeriosis ) ~ 7 F* * BB % J& ( salmonellosis ) ~ 2 * f & % &
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( trichinellosis ) ~ & % i (tuberculosis ) 4 2 &2 2 & % ~ % % F
( shigatoxin-producing E. coli, STEC) g % » M ¥ 72 A F £ B4 T
2 KR E AR o P ZFRREEE EEd e RE 2 (EFSA) 4o
BR R ddl P s (ECDC) B &3 33 B4R 4 > 472 Bm d o
TR XFABPP LR DBRYER S FL 25855 =P
# (EFSA & ECDC,2019) = 1345 2018 & 2. £ Rl % » A 473 47 s b diede
B4 HE L BA LY R FE (246,571 B) > @ L% 2 R
LFR $E (91857 b)) o A S22 RIS R BT o 0 R F AR
P S L 37.5% R ¢ S 5 58% A K R
EMEF L TA5% ~ FER S L 1.58% c e 2 BRI o W R
AR RO S 5 26.0% BeE S G 2.0% @ ) PR AR A R
s 5 4.0% ~ B S 5 41.26% o

P ST SRR A B R B R B R D RED A2
ERITA o ARRHLIIA > pow AR ERL AF R R RENF
NEE B N B F KR R R R A Y e
Rlom APMpER S &2 L B ARRE AR FRF A
PARREAL S A AR RLEFRRERFARRNE TR

B4 2 LSRR o B2 Ak FI B A 46 2 e T ATEY R SRR
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ﬁfi/@‘z%ﬁ,u’:ﬂrﬂg,s]}ﬁiﬁﬁfi}ﬁ'_ﬂp\ XA FBLIF OV o
SHRIEA B XL WRARHL F HAEBRRA L

PER R B A2

‘-’N

A %ii/ﬁﬁ#—&ﬁﬁfaml‘?m R NP T
RAPREPMEREFE- L P S TRHBREFTR UTEELER
FinfFid e (EE A VRABFEAIIEARBSPE - 2R
B A KR % FRFRR FIRL A I BwmER R ER DT
L EREFPE ELER RE R &% KT AE (pulsed-field gel
electrophoresis, PFGE ) » & # Ftk PFGE Rl## - £ % * BioNumerics #c %8
AR Ve AR % R O F A PFGE Blg vt o Flt S 2 RO
a M )]% R e AR ‘EE.,?%‘E—PulseNet International (Nadon et al., 2017) »
FRERAS SHEABEREFF L FRTAEF L & LA P
(next generation sequencing, NGS) % & > A2 A F ek 7| A 514 4]
( whole-genome sequence based genotyping ) © i% BB~ PFGE » = 5 "%
SEFHRE AT HoRROEEAFL AL R o
Tt 2AFMTAE G EHeFR o ARSI R 0 S AR
A B R R Y BRI A % V¥ E KT o core genome
multilocus sequencing typing (cgMLST ) = #£3% % > whole-genome

single nucleotide polymorphism (wgSNP ) ; #8@ » cgMLST g » p @
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w3 = & ¥ 48 (Uelze et al.,2020) » 1) & F & * X [ fhallele database
kA2 cgMLST AFldp - ? iy F R B ApI 55 2) Arehalleles &
& TP B RT FIM R TR B e FRL cgMLST fl_xﬂiﬁ K
3) =& L A7 allele database & > 4p I¢ Ftk i€ * w12 allele database 5= & A&
24 7 cgMLST profiles ¥ iv € F “TZ2 R « A FHF 2 H_ > 6 EF A FE
cgMLST #jtw(Liu, Chen, et al., 2016; Liu, Chiou, et al., 2016) » iT#& = & *
- 22 & alleles e j# > ¥ fEAp % cgMLST g% + eh= & % %7 -

AR EAT 2014-2017 sl TEEARDAFSHEA R H
FRERGERFE P EF=>ednTFFRRERL HIR 0 &
FipEz i Bsua /S *]55]' PFGE Bl FHE v 532z BiM A&
3R PFGE Bl 22 H 4p B ehF 8 (metadata)» I §37= 2 @@ * TR E o
Hfe L8 o Ram o R F AR F 38 BioNumerics #0883 B~ & 4 45 Bl¥
=3 %7 # % BioNumerics $xf8enBijirt B = ac i@ % > F]pt X327 §) o
2014-2017 # M EREF2 L Z S BRI Ry T2 5w
A3 (e ] e anE (T 4o b GHSA & = #3490 ad 7 5 7t 4]
GHSA = # chi ¢ » 12 2 T 5 o 328 BT 5 &K e 1 2 (prodigal,
prokka, roary, BLAST) ¥ & B h#cd8 » Am 3 p (THE A KM~ p 5

BREch > & A @# AP ahE Ko 3 cgMLST allele database 22 cgMLST
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profiling 1 £ B R FH > F5% 2 v BB RKE A 2 Fikz cgMLST profiles-

4 F A BR cgMLST profiles FALE i @B B ARIT2 ik B K

A

>

A

GZRIE o Aot o B

e

1 EGERY H¥ g cgMLST profiles 2 # FthML4: !
WS i R P A FtR 2 cgMLST profiles TR » » i  ## * T
CLEATHE > RABPBMT L FIELF.

F 2R T O RERP FEPHTEY > LEFERESFR

e

Tow FRGEREREPEAENF A LR St FE 2 S
RoMEfrmE S RER L Tl #H P TR £ A BRI R
7}}5@ . E[}I}‘] B}f,.;l xE‘.f—r F]‘fi&\;ql]mt e ,%r_—-ﬁ.“jﬁ.ﬂ E%?I%EEFE’&LL ﬁi’

Fltc Bl (cgMLST) ehx (75 Bp £ i G2 2 B9 %3 v HEAHRAT
Al Bl 4 2R ey JIEEE > 2pl FIRE B SR R e
B B Ty (fiﬁa%zri 70 e PulseNet International ) » 273 2 2 %5 ehf3 5
BRI % o

AP FRRE - BRRTHEET S KM BERRATIER |
A2 cgMLST A Fldp % » + @ FARip M metadata T > A 2 - B o 45
cgMLST & Flis & ensl I F4LE » ¥ p NCBI FAL R T 4 £ & %2 Fk
A TR 7 S cgMLST 2 Fldp & > et ;3:@?&&*;;"1%? AR g R

F R NCBI shjF kot # cgMLST A Fldn & > 3f & MG B IiT 0
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T 38§17 ARk (straintracking ) e & o I3 A £ A R AP R F -
Wk F 2 ATE FE R cgMLST 3y R B TR S e T 5 o (P W
BERBM L PRETFLFE R S RBAFLFE 2 FRTVE BT
FREF)EsEELEHF (8 EF )L ed it PARA L (P

BB ERHGFT- BREMaOr BT TS B RAARS

Brmz BophE Rz Ee % (20142017 L HFFFe B2 2 B - =

TR e RNER RS SR A T S RN
Ji ) P EHRBOABETE AP LB ER OBD AT BBH
(& A g B ATIE S B T4 0 22020 6 9 30 P 0 gk Y RS ik

SEFRD R DR R BTS2 ZRTEFFR MR 2 AT

R VA B SRR O REM G LS B A

i<

SHRBR ARSI A2 LR ATTREL ST RIFAREFY o
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AF e EYPE oS- ERVEERAVETAELGETR
2R B A ZRALBRRERAAM TR R R R
R R R R T R AR 23T R BERE S IR A IR 4
2 BT LEHEET ZARF AR 2ATFIETR -
LHEAERBERZERD A
11 ¥igcd 2 $R
HLAEFRMZ MR GEREFF L2 L QML E
LR+ o B RMAGE S H ek o
12 E ez & Qo+
LR wER I BT R F R R A I B T
P2 %) 1010 220 Gde » PBS 32 4 B SRS R EPIRE B
PO 2 R R PR R o
13 Ppeys
PR Qlagen PR PR it mF A A Pk

% 2-80°C #F* o
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14 LB R 1t )

14.1 & #4cDNA & =

1.4.2

i+ RNA FP% SuL 2 #5404~ 1pL 10pM g 451+ 2 2uL
20mM dNTP »+ 70°C £ * 10 4~ 4hfs » B P #-F g 2okt 14
i s R4~ HF RTERER 7 200U 7 #E4&-p2 % (Invitrogen
SuperscriptIlll Reverse Transcriptase Cat. No. 18080-085 ) ~ 20U RNase
Frd1& %2 7 50 mM Tris-HCI ~ 75mM KCI ~ 3 mM MgCl; ~ 10 mM
dithiothreitol * &% #7% % » & B3 HH 5 20uL - »t 25°C 7% 10
/480 50°C 50 ~ 48k 41T > 2 15 85°C e 15 »4s o F ik
% & CDNA 7 11 i%33-80C% ¢ o
TR TR L pFsasl & & (Real-time PCR)

fe BA8F 20uL shPCR eR & 4+ & 7 1 & e premix » 0.5uM
of primers » 0.5uM 45 ¢+ 2 1ng DNA Hx o & % pF 2 & 95 3%  ip
% % (Bio-Rad multicolor real-time PCR detection system /ABI 7500
FAST) it {7 35 B # J53%: ¢ 45 denaturation 95°C 45 #; - annealing
57°C 45 %) ~ extension 72°C 1 » 48 > $ {& extension 72°C 7 » 45 -

&R A H ¥ 2. primers B 740 &
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7 R £ 7 B 7
Salmonella For : 5'- TCGGGCAATTCGTTATTGG -3'
invA
SPP. Rev : 5'- GATAAACTGGACCACGGTGACA -3
Campylobacter For : 5'- CTGCTAAACCATAGAAATAAAATTTCTCAC -3'
cadF
Jjejuni Rev : 5'- CTTTGAAGGTAATTTAGATATGGATAATCG -3'
For : 5'- ACTTCTCGACTGCAAAGACGTATG -3
stx1
Rev : 5'- ACAAATTATCCCCTGWGCCACTATC -3'
STEC For : 5'- CCACATCGGTGTCTGTTATTAACC -3
stx2 |Rev : 5'-GGTCAAAACGCGCCTGATAG -3
Rev : 5'- TCGACGCCATCTTCATTCACA -3'
For : 5'- ACCATCTWCACRTRACCCTCTATGAG -3'
Rotavirus NSP3
Rev : 5'- GGTCACATAACGCCCCTATAGC -3'

1.4.3 }]%—% A FR A 5 4

B B2 A 2 NCBI AFFTHE w2 AFRF|ER

A S 0 R

Ai}?:l'%‘ ﬁlj?ﬂdi }3,,}1]%,1_ 1,})%17}??524?10

15 '%ﬁ),% Fo 8 & BT

151 # P A

REQRIFRAE T AR+ £ SS & HE B4 4 > 37C
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1.5.2

1.5.3

A 1824 P PER I LEPRLG RSV T REAE R
*EFEA T E0E 2465 TSIASLIA e SIM 2 % &+ > 37C
BA IS4 o IpH A F e 4 F RGP RS
% FE G REFE 0 L poly O Bk & TRERR > Aok £

Tolb B g 0 B W) - 3] O Al b4 Wi R 5 0 ER(09

i) ¥ %817 Vi fak i iRl o

e

#E BT & K I wFH S #4865 SMAC & CHROM-STEC
BAARERALY > B0 3TCRA 1820 [ i > ET R FE S
$48°° TSIA~LIA~SIM 32 % &+ > 37°C32 % 18~20 /) & » iz 2
ERIDY RSN PRI §1Y N R SRS Y

FlEgET A2 O 2 Hih o 3 W FET
¥R

%A% >t Campyagar s 2% 8 (0,7 £ 6~12%°CO, 3
B 5~8%)42°Ce £ s % 48 | pE > B R d § K% FAzHokF
2_ 7% 4 PCR &2 23 rRNA L F]» A48 tg - £ 650bp ~ /| e

L+
2

%1 > P 5 Campylobacter spp. °
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2 BV ERERT 22
(1) 2= At et o
I. &4 web-service T & P4 d EFFR LT KRS 0 NIRF 2

cgMLST@Taiwan (http://rdvd.cdc.gov.tw/cgMLST/)& & 5 A7 > &2
B B

. B3 RN B8 L A RFARBRARISEE R R P A 2
ZpEe i A ATSAR T L B ENCBL T A E A A T o

(2) L. monocytogenes Ftk2- 2 h Fl& T A
1% NGS ==& 5 33 the&? 8 Z ¥ 6 tk L. monocytogenes Ftk2

PRAFETR AT o
(3)3™ T R B tA metadata FTORLE 1

e MR N L B R GEES 2 TR

b

CERNE T R
HHm IR AE S SEFEAEF Z S AR T (metadata) s
RS 1R 2 AHRET TR BRETAR
metadata TR 2 EAEFE 2 FIR 2 A FE R S SRR T L
2o A EF AR AR EL ZHPRHAREF 2 HEFZ
LR T S Pl PR AT E LA SNCBIFREY 2L

FITAA Fle B 5 > g 2 cgMLST A& Fldg & o
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I

%

3

|

(-) *RHFLRBRERLEFRICETTAESE R
Loje b x A 45 A R20182 2021 £ H e 4 B AR > ¥ g & &
Bl pms wlErATARRGES 17 FRFEE SRS %12
Vet R 3 ARRN 7 BRI (0Bl - ) o B- F Ao f 20204
67 TP FIFIN A FARS AL ¢ wpF L ¥ 38 1718 NIRAFAR %
HERABAELE O ERFERRSI RO RS H Y F
Bopa By &R R R A2020# A 12021E4 5 4 0 ¥ of
202157 19p 272260 2 2 RMEFER A 3§38 &
DM BRI R T AR A, A 2021890 S anfEE g R |
DI BT o
2. 8- H Ao HEE I FARS  J Bl ¥ A 2018~2021# %%
’?”i GIZA| ~ GIIA 4 41 v G257 3 1T GLOR 4 ¥ R IR
A ARE 4352021 3 o A GIA| B 2 GIIA 47 7 {7 HhAR % (GI:
B=A GI:®=B) ¥ B=A¥ v FRhpms GRS 1 &0
A4k 5 GL6 > Tk 942% > B = 5 GL5(23%) % GL.4(21%) » GITA
Boon AR MGIA L A s B H31% 0 B & L GIL2(26%) -

GIL17(22%)% GIL3(13%) ° ¥l > 3 B fa Li8p 4 * & 75 1
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Fﬁﬁfi-ﬂrq'lg"' li o S ugfi)?;,q_7 SRR RE SR IE
Fad DA BT R R KR DL ERUARF A
BA R LY L F A E AT AT -

3.0 MmA R AL X > FREd RS EYLES -

Tk

TV L AFEA BB BE S TSI E TR

3

(zoonotic virus) * "3R4 5 b > LA v }}%iﬁ TS
BOAXE % engs &Rl FIGIA F1¥ o R & (GILIL ~ GIL182
GIL19) » ie g5 & &2 % s g % ehp 4 LB GIL A T3P 7
PR FIAH > FIRR L A 2Gl-2 4> 2 ¢ GII4E_ 2 HEHER 2

FiY o A RSAR FaEA AT N - .

(=) 2 FkHRERT

IR 2 cgMLST@Taiwan (http://rdvd.cde.gov.tw/cgMLST/)* & % 4

Ao RAERECRRER I ARIATIERE DI HRERT & o &

FHET2ZFAKR2ATNER 7 H T 5 (cgMLST@Taiwan) & &
Hupza” AFFREFRRET J87 RTS8 T 2 BT

B = S P f 0 T 120 T O FRE SRR
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T\ BRMEEYHERREREHEEERARSEF S

Taiwan Pathogenic Microorganism Genome Database

BREEVHE R
o E e E cgMLST@Taiwan

FERFIRDATIER IV HRRT SRS BRI S G > &85
1. About~ # 58 58 ' HdZFr AT E ML 24pl T T ;&
2. cgMLST profiling : Hefi A7k Flie B 7| 5 cgMLST A Fdp &
3. Strain tracking -
DB 3 et p &S NCBL ™ 4 TR B 2 iR A FIME A 51> 3 BB
AR A (AR s AT R B F AR F) A2
k2. cgMLST Bl ~ @ A F] ~ B ST A F]A| %] ~ FH A %] ~ - %
ZFA - E 2 AEL gMLST AFldg v 2)2 = o i > &7
#BAF T cgMLST FHE 2 i 3 3)E 7 # cgMLST &
Flip iR o MR FE TR E Y cgMLST 2 Fldg ¥t $2 g
15 27 Az 2Rk g

4. Clustering : #-cgMLST A Fldp 2 v filp % 5 W~ wbR Rl -
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(Z) B IHAES (s S HRFad IR BERR R )

FHE3] 2 ARSI E o S A A SRR AR K
Bp & T BB BIF A B AR 222 f & I 247 A2 (40T
®) > riep 0 NCBI ™ 450 4 47 AL Flle - B~ 18 gFiadn B F 42 (ID,
% . B 5|~ 47(ST

year-isolation, country-location, host, etc.) ~ % 7 %

ID-species, plasmid Inc ~ ARM genes, etc.) ~ c¢gMLST profiling » p #

RS RAT S MBS St R T RSP R
] [~ iR fE] T Eal ]
1 | |

= DA i !
. Aralysin Resulis

Tracking
databass
L 3

(cgMLST@ Taiwan )

L] I

RN Mesfam e Darabe e

P
Maotacaia
——'_'_ —

(2 ) L. monocytogenes Fthz. > 3K Fle T 5

cEx AP h 33 ther § % 6 $& L. monocytogenes Fth2 2 A& ¥
AT TSR R RO R RRT ST 1]
Ao B2 TR RS G EE -2 Lmonocytogenes fFtkiE

FRAFIERARVHE R Z D R RS S ZRRETHR -
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I iﬁ/J' —

W61 AR S N7

vff i I Bl Ei?l\.‘)

* F]tk metadata

7 & B~

TR AR

BRUES L TREREA | 3 g EY
aEF A B ¥ 2 2 AR T (metadata) e

TR A R ) -

' * : Metadata 7R 7 4
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