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BT F =2 & 2 B (next generation sequencing, NGS) 3 jirei= 34 &7 =8 A e
0 fop m e F IR A T4 A G0k BT A (pulsed-field gel electrophoresis,
PFGE) £ s B 'L » w7 > A& FIRE A 7| & 14 4] (whole genome sequence
[WGS]-based genotyping)#-i = % A Rk lm L F] o A2 fRE 1 2 o i *
WGS Fatie 7 A F) 4 3] » 78 B A 47k~ WGS FTflas 4522 > @ A 7F-
& 7] v %} (gene-by-gene comparison) s 3® 4 A& 24 7 2K F] B] 3% (genetic
profiles) > 2 * B FEHEFHF WV H» IRITE LT3 2 c AFFTE LR e
Ay B 2L A FIR R A F]F R (pan-genome allele database,
PGAdD) 137 "aA2; ~F1* PGAdb & # 2K FIRIF# ch7 "aAe s frie * AL FI Rl #
i 2 F iR @ BE B4 (genetic relatedness) s R Fo ARt o I b if B AR
Foo0 % 7,4490% 75 A F(Salmonella) 25 F148 B 7 » 22 = - & Salmonella
PGAdb » # # * 32 AthiT e Z A FITHEZ # ¥ o« (PR SR IEP TR
R R F ARIATIRMAE A ATIAA P AT YL F R F R A
i Boop M (epidemiologically-related) ¥ & Boo* AR M
(epidemiologically-unrelated) /& + X @ 2> A FI4E A 7| K F] o A2 v v A&
14 Al iE (540 PFGE, MLVA)- 22 R A d @24 Higehp 300 7
(endemic) A o F1+ o Gk T F TR AR 2 A FIH A S A Tl 3 TR

GETTE D

M4k e S RA 2 ATAE S e A AU LA TR A TR
B



Abstract

With the advance of next generation sequencing (NGS), dramatic cost
reduction of NGS, and some drawbacks of the standardized bacterial genotyping
method, pulsed-field gel electrophoresis (PFGE), whole genome sequence
(WGS)-based genotyping will soon become the standard genotyping tool for
subtyping of bacterial strains. Currently, many people consider the gene-by-gene
comparison approach as the best choice for analysis of huge amount of genomic
sequence data for genotyping purpose because the genetic profiles generated
using the appoarch can be easily compared between laboratories. In this study,
the National Institute of Health Research (NIHR) was granted to develop
computer pipelines for building bacterial pan-genome allele database (PGAdb),
generating genetic profiles (wgMLST or cgMLST) using a PGAdb, and
constructing genetic relatedness tree with wgMLST or cgMLST profiles. We
constructed a Salmonella PGAdb with 7,449 Salmonella genomes using the
PGAdb-builder developed by the NIHR research group. The usefulness of the
Salmonella PGAdb was evaluated with 3 panels of Salmonella isolates. The
evaluations indicated that our system (the PGAdDb, profiling tool, and
dendrogram constructer) was applicable in analyzing WGS data for genotyping
of Salmonella strains and was efficient in discriminating epidemiologically
related strains from epidemiologically unrelated strains. However, neither
WGS-based genotyping nor other genotyping methods, for example, PFGE and
MLVA, can efficiently discriminate endemic strains. Epidemiologica

information is critical for interpreting WGS-based genotyping results.

Keywords : Next generation sequencing (NGS), whole genome multilocus

sequence typing (wgMLST), pan-genome allele database (PGAdD)
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BT ¥ L P 2B (next generation sequencing, NGS)#t jirerviy & &2 2 B =
AT R NGS ¢ B At A 48 2 7 7 (Frese, Katus, & Meder, 2013) ©
NGS ehtjiFs @ B LB S FR T2 A P F A B g 5o * hd
SEAA FIA AR R R R EERR R (F R HRE A)F B LG R
FRA LGB HOE R T

SRR EARELER TR AL FRARBE FIFEF Y < (US
Centers for Disease Control and Preventional, US CDC) #1996 # & * ch & 45
s A A Rl e —PulseNet » T i¢ * R 1L vk e Ao B PN
(pulsed-field gel electrophoresis, PFGE) . & & ¥ ft fm i ena 311 L v ig 7
SRR ANE B0 o - & B (EER 0 TRk S S RS BB R R
RAMGEFEnAaaa  F#et AR » S22 FFEDGHAR B A
& A & Bl ge—PulseNet International (Swaminathan, Barrett, Hunter, Tauxe, &
Force, 2001) - PFGE 82 X435 3 L M E o Alsc > Bl HEF2 L2 > T3 A
FITHTHLCHR BELATFFIRALBEILE" AR FPEHIARTE
h1 5 fa4e Shigella sonnei, Escherichia coli O157:H7 % 2. & 4>+ 2 3 & 4
2L PFGE 4 # {2 (universality) 2 & - 7 6 FfE 7 & * 7 b " e T 488
WiEod - L E-F 2 572 AT T2 64e MLVA (Wang et al., 2009)
22 CRISPR profiling 44 # J1 (Shariat & Dudley, 2014) » iz 48 %] % " 8% -
fa EIRG AL A Rt 3 ik B o 2 AT TR A F A Fl A Al
BRI E . Re 2 AFIMIRAAL EEOEAT TEFET WAL E R
BT o

o > AFIMEIEFAFAA > B33 &5 single nucleotide

polymorphism (SNP) 2 fL #)%8 % =4t B 71| & 4] ;2 (whole genome multilocus



sequence typing, WgMLST) =72 j2 « SNP e 473 2 245 - B 23 A 785
Pl R RS d AFIMEZ P HO > FuE 3 EREF A AR B
Yoy PR FPEF 2,600 FfEa F Al Bt e - B Al FBRE 24 A
Fafrd v FAlyE AR A 3 £ Fl SNP eha 452 2 2 SRR
& 2 =2k 1B (genetic profiles)s # % 2 FEF B 3 At 4 o

pane 3 - £)g* SNP & 47 WGS & 7 1 » 45 J1 WGS-based 7 7]
A A F ik R PFGE 22 4 434 (Mouraetal., 2017) > 7A@ F] & SNP 4 47 7
EEEVAEREL R AA VT URBERHRT R S ek TR 0 et PulseNet
F o EY A0 B wgMLST 24 cgMLST eha 47T 5 osgfi i~ v i+ B A&
Flens 2 > A 4 ® PFGE 04 Al2e4 oa F L o 3 24 & 35 SNP
2 BT B A T (alleles) B s B F & 0 F] - Bt 4 3,500 AL 7
1cgMLST = % » A4 A TR - B2 5 3,500 B FicF oy %> &
H-NGS 247 LRk 2 A FIM A 2 426 100 Mb 2/ 7 2 ch > BB T
ALERFGVER > @A - B E G Bt Kby 8+ B3 "R &F ah % o
Aot AFIRE > 22 5 BT R T Lo

B2 28 WgMLST/cgMLST £ F]4 3] #_PulseNet # % 3 > % » fAm P

\:

4

A BTG o &Y WOMLST/cgMLST £ Fl & Al it 2 (7B & &
TRFLIFEHRETE Pﬁblfmf‘)ﬁap_«i@k FER* LB PGAdb FHE A
AFARBH A NBR R PR 2 FEL Y A B RE R FES PGADD
BAR R 5 Adelr A2 LB PGAdD ) RE R Y 4 P o

AT EFZD AAFHRFIRFAFFT A ROPIERE LR FE R
PGAdb &2 & 2 Ftx 2 FIR## hc i 1 & (Liu, Chiou, & Chen, 2016):47 7 » £
FTRALEIE LR F R R R o T AT il B - Bd o 452

TR P A FL 1) 60 7,449 HR R FIRE A 5 5 HL e PGAdD »



Salmonella PGAdb #it— # B 2cid * o > Z e {giA 470 T FH R

i o

T&E L

¥
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BT lcR L B R R g 1 i AR R T AT

Salmonella PGAdb ehj * 3= » f1* 3 27 KR OFHRT&

et % s AR A ‘}Tﬁ?}?ﬁ#ﬁ Fgé—%i’m:}gsx 10 M F R 4 o
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SR
i+ 2 ] 7 4 & (Pan-genome allele database, PGAdD)
B LB iy

WA FLATIEE

A~ 7 % * 2_ Salmonella PGAdDb

7 i’ 2 F':(#J—E" ]‘1\]%’5’7 ;3.1?]
1 E —PGAdb-builder (Liu, Chiou, et al., 2016)#1:& ¥ - PGAdb-builder ~ # & %
PRTT N en 7,449 $R7)

serz g it o Salmonella PGAdb §1* p NCBI Genome F
A ﬁﬁﬂi%?‘]%ﬁﬁ P FALTE R o gl “H\s 73> 218 7}@3_ FA v bl
B @ I & n F A4 B 5 S Typhi ik 27%-~S. Typhimurium it 15%-~S. Enteritidis

i 11% ~ S. Heidelberg i+ 4% -~ S. Kentucky it 3% °

FtR& A FI A 5 * R
1) 55 & S. Enteritidis 1k

¢ * 3 & Atkit 7 Salmonella PGAdb s/ * 3= 15
(outbreaks)£s # v j i s 4n B s ] > H A FIRE A 7

Kp THRERRLE
Minnesota Department of Health % = z_& (Tayler et al. 2015) - 773 7 National
Center for Biotechnology Information (NCBI) L & » & 218 & f’tdﬂz g i # o
% % i (outbreaks) & # v & Ji g 40 B s
i NCBI T2 »

2) 52 $& S. Enteritidis & p 16 B ¥ %
FARAFIM A 7|d Deng ¥ 4 (2015)% = 2 5 > B¥ 35

BT R % - 3) 68 tk S. Typhimurium £ S. Heidelberg Fjtx - % p &% 5 B #x
AR A x B2 v RIEAR MR B o FIAT A S 35 PFGE A 5131 %) > 3
A4 R MLVA A5 - ginmip M Ete > 2 Bk g 3 5 £dd e

Vs —%/E"‘ ‘H; -
ACSSUT ~ ASSUT £ Group G - ACSSUT Ftx 2 ¢ #84%+ ampicillin
- E s> 3y =

chloramphenicol, streptomycin, sulfonamide, tetracycline % £ F] » ¥ F e &
oA T 5 & > 2000 & W 1 > 4 4 S, Typhimurium 4 &tk 3 72%02 1+ gt
- P ]

> 7 chloramphenicol v 8 ] >

7,3 ]

ACSSUT Ftk » ASSUT ke ACSSUT 4p i >
AR 0 8 AR < niT(Yuetal,

PLE B AR 2008 E ] BT A S AR R
2008) » & kB~ ACSSUT = % i & 3 S. Typhimurium /x5 Ftk - Group G



W e BP0l ERE RE > B ¥ BlE (resistance patterns) 2t ¥ § fk 0 i
FLBE AL T R (Kuo etal., 2014)> @ 2t4e ASSUT 4o ACSSUT - ##18 f %)
34 ¢ 8 DNA + o

2 AT A 7L A (WGS-based genotyping)

it 3EFRAFIE A 25 FliERE LB 8 o wgMLST-profiling 1 &
(Liu, Chen, & Chiou, 2016) & # X FIR]:¥# o & FI @ % & 5+ < L F](core genes)
3,323 i A Flix 8Lt A 4 o F i cgMLST A F13] %] -

if @ B fhH(genetic relatedness dendrogram)z. & 4

v b ig % wgMLST-profiling £2 Salmonella PGAdb F#1 & %7 & 2 3 cgMLST 2
FIRE o JIr 2 R Ba g LR F gt A 4 R A SR B R
* Unweighted Pair Group Method with Arithmetic Mean (UPGMA) % /% & /2 -
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_: SRS569680

5R5569739

73 * X i WGS-based genotyping x4 i [swseoms )
e e e SRS569721
55 f% S. Enteritidis E]f%}_l':'_ SRS569758 Outbreak 2
SRS569701

'f'] * 55 $& S. Enteritidis E]"Hi CgMLST A4 2 EA % SRS570367
SRS569604
TSR Bl - o %R @ ;%-J—]’}:g]*ﬁ 7T MR SN }3; - SRSS69753 _J
— SRS569765 )
T BERRZ % 2F “E‘friﬁ' ,fﬁ}?i Rd B35 E‘f’lﬁ%‘]'*}#\ At SRS569685 Outbreak 1
SRS569796

=1 SRS5569751

M %F"?P ko

5R5569711

. SRS569705
SRS5569755
R — Outbreak 4
5RS569759
SRS569798

_: 5SR5569679

SRS569714

Y Y

SRS569651
SRS569722 Outbreak 5

SRS569695
SRS569674

7

SRS569702

Bl- ~55 1% S. Enteritidis :§ & i T A B - sZ B % ¥ SRSS69718

Ftk2. cgMLST A F1Rl3# - UPGMA i & 2 #ri& - SRS569675

SRS569706

o kp T BHEE AT EL FRA SRR B e
_ -E SRS569712
’/‘F o
SRS569800
SRS569799
SRS569790 Outbreak 3
SRS569707
SRS569677

Outbreak 6

LTJ

Outbreak 7

Lr}

Ty

5R5569719
5R5569682

SRS569673

—____

5R5569692

SRS569716
SRS569710
SRS569703
SRS569717

SRS569699
SRS569794

SRS569795
SRS569708

| 5R5569744
SRS569724

I SRS569704

10 —— srss69693




52 $k S. Enteritidis @tk

Deng % 4 (2015)4 *
e g * cgMLST £ F] 5]

SNP =
A-P)
A doTE

FEI o T & FF TSNP 22 cgMLST 4 A2+ 3

Bl = ~ 52tk S. Enteritidis i & i T HTE] o 3% B

i * Ftk2 cgMLST 2 %] #
“riEfpekp 16 BEHRRE A F
R

a2

GRS Aanl

ﬂ"l M= IV btij\p fe %

e

—\

~UPGMA i# & 2
FI TR~

——

(A-P)Z

: H'Lm Jwﬁlmuﬁﬁff .
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Strain
2010K-0677
2010K-0668
K2082
2010K-0667
2010K-0666
2010K-0673
2010K-0675
2010K-0669
2010K-0678
2010K-0672
K2082
2010K-1947
2010K-1946
2009K-1545
2012K-0501
2012K-0499
2009K-1562
2009K-1553
2009K-1550
2012K-0500
2011K-0104
2011K-0019
2010K-2617
2011K-0079
2012K-0597
K2331
K2330
K3308
2012K-0285
2012K-0284
2012K-0283
K3310
2010K-0358
2010K-0348
2010K-0362
2010K-0338
2011K-1668
2011K-1667
2010K-0351
2012K-0738
2009K-1740
2009K-1742
2012K-0644
2012K-0627
2012K-0628
2012K-0619
H9558
H9556
2011K-1846
2011K-184%
10905

10900

Outbreak
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2

F
R AR

P2 mEEk o FRAE 16 B EREE
HHR ¢ (=)

6 & F R

PFGE
JEGX01.0021
JEGX01.0021
JEGX01.0018
JEGX01.0021
JEGX01.0021
JEGX01.0021
JEGX01.0021
JEGX01.0021
JEGX01.0021
JEGX01.0021
JEGX01.0034
JEGX01.0004
JEGX01.0004
JEGX01.0004
JEGX01.0004
JEGX01.0004
JEGX01.0004
JEGX01.0004
JEGX01.0004
JEGX01.0004
JEGX01.0021
JEGX01.0021
JEGX01.0021
JEGX01.0021
JEGX01.0009
JEGX01.0005
JEGX01.0005
JEGX01.0005
JEGX01.0005
JEGX01.0005
JEGX01.0005
JEGX01.0005
JEGX01.0004
JEGX01.0004
JEGX01.0004
JEGX01.0004
JEGX01.0008
JEGX01.0008
JEGX01.0004
JEGX01.0009
JEGX01.0009
JEGX01.0009
JEGX01.0009
JEGX01.0009
JEGX01.0009
JEGX01.0009
JEGX01.0001
JEGX01.0001
JEGX01.0012
JEGX01.0012
JEGX01.0012
JEGX01.0013

MLVA
681102410
6-8-1-10-2-4-10
6-81-10-2-4-10
6-81-10-2-4-10
6-8-1-10-2-4-10
6-8-1-10-2-4-10
6-8-1-10-2-4-10
6-81-10-2-4-10
6-8-1-10-2-4-10
6-8-1-10-2-4-10
6-8-1-10-2-4-10
6-8-1-10-2-4-11
6-8-1-10-2-4-11
6-8-1-10-2-4-11
6-7-1-10-2-4-9
6-7-1-10-2-4-9
6-8-1-10-2-4-11
681102411
6-8-1-10-2-4-11
6-7-1-10-2-4-9
6-7-2-10-2-4-12
6-7-2-10-2-4-11
6-5-2-10-2-4-10
67-2-10-2-4-11
7-5-2-10-2-4-11
66202412
662-0-2-4-11
662102411
6-6-2-10-2-4-11
6-62-10-2-4-11
6-62-10-2-4-13
662102411
4-7-2-10-2-4-10
472102410
472102410
4-7-2-10-2-4-10
5-0-2-10-2-4-8
59210248
4-7-2-10-2-4-10
5-7-1-10-2-3-13
5-7-1-10-2-3-13
571102313
6-15-1-10-2-3-7
6-15-1-10-2-3-7
6-15-1-10-2-3-7
6-10-1-10-2-3-7
0-12-1-10-2-3-8
9-12-1-10-2-3-8
66110224
6-6-1-10-2-2-4
6-6-1-10-2-2-4
66110224



68 #& S. Typhimurium & S. Heidelberg Ftk2 i

FI* 68 $k S. Typhimurium £¢ S. Heidelberg 2. cgMLST # FI@l & = Fik &
2R BHEBHR(RZ) s kp SBERRLTE2ZFHAKY P B 4B R
i (outbreak 1 —outbreak 4)2. =& 7 % /& 4p i CQMLST A FI1RI3# » 2R &
EHERLEEFL T FES S FREFERFL G AP F PFGE 2 MLVA A&
F14] 0 w1 * 2 A FRAE 5 cgMLST AF) 44 > A @iz B ww ot 4
i# outbreaks Atk fr outbreak 5 F#k 7 # I PFGE &2 MLVA 4| %] » H
CgMLST » 7 P &g £ £

ASSUT Fth*t 2008 & 7 A& f s A4k R D] AR A S BF R AR § 2
o FHRE G ARF AP 2B F HPFGE B3 > @ @ ¥ cgMLST & 74 4] 7~
Fome BB P AR W o

B3t group G shpFjtREE A 3tp 7 e & % > H ¢ ja ke PFGE &2 MLVA 2 73]
ZFtk 4 £ 4Pk cgMLST & FIR# 5 @ S. Heidelberg ke~ 3 p 7
e i m P REUR M T o B Y L 4p ke PFGE A F1Al W Ry L5 ARk
CQMLST A ¥ Hl3# -
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Bl= ~ 68 t&x S. Typhimurium and S. Heidelberg
th2_ 8 @ BE S ATR] o S. Typhimurium FikA 3
B35 E4EFH e ASSUT HE ARG+ £ k4
BILE LT 42008 £ F B Lo @ ACSSUT
2 group G FBR e & s #in {7 5 & oA Ampicillin;
C, Chloramphenicol; S, Streptomycin;

Sulfonamide; T, Tetracycline.

Strain
R15.0081

BLI13
NL09.115
SQ09.080
R15.0474
R15.0301
R15.0284
R15.0305
R15.0465
R15.044%
- R15.0660
[~ R15.0691
— RI5.0445

— R13.0616
[~ R15.04%6

— R15.0610

. R15.0609

FP11704
FP21621
FP15472
FP21617
FP15452
FP18333
FP21613
FP18333
FP18531
FP21625
FP13490
FP15483
FP21614
FP11696
BL44
CGO7.013
FP32207
FP32206

FP32209

R15.0379
CGO7.286
NS07.014
CC06.010
CB07.073
CG06.198

NJO7.087
- SD02.161
EB08.005
o SDO2.044
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SB0%.054

- NR14.010

2003
2003
2015
2007
2007
2006
2007
2006
2007
2009
2008
2009
2009
2014

PFGE
STX.734
STX.734
STH.734
STX.902
STX.774
STX.55%
STH.55%
STH.55%
STX 559
STX.559
STX.734
STH.734
STH.734
STH.734
STH.734
STH.55%
STH.734
STX 942
STX.774
STX.807
STH.734
STX.902
STHTT
STHTT
STH.734
STX.T7T
STX.T7T
STX.734
STX 433
STX 433
STX 461
STX 433
STX 461
STXTT
STX.001
STX.001
STX.001
STX.001
STX.001
STX.001
STX.001
STX.001
STX.001
STX.001
STX.001
STX.001
STX.001
STH.004
STH.004
STX.001
STH.003
STX.001
STX.001
STX.0T0
STX.0T0
STX.0TO
STX 461
STX.143
STXH.143
STX 143
STX 143
STX.143
STX.143
STX.650
SMX 275
SMX 275
SMX 275
SMI685

MLVA

TMM16.334
TMI16.334

TMI16.130
TMM16.130
TMI16.130
Th16.130
Th16.130
TM16.130
ThM16.130
ThM16.130
TMI16.130
TMM16.130
TMM16.130
TMI16.130
Th16.130
TM16.130
TM16.130
ThM16.130
TMI16.130

TM16.283
TM16.283
Th16.283

TMI16.7
TMMI16.7
TMI16.7
TMI16.7
TMI16.7
TMI16.7
TMI16.516

ASSuT

—
Outbrealk T

Outbreak 1
Outbreak 1
Outbreak 1
Outbreak 4
Outbreak 2
Outbreak 4
Outbreak 2
Outbreak3 ACSS UT
Outbreakd  Sm—

Outbreak 3
Outbreak 3
Outbreak 4
Outbreak 2
Outbreak 2
Outbreak 4
Outbreak 1

—
Outbreak 3

Outbreak 5
Outbreak 5

Group G

Heidelberg
Heidelberg
Heidelberg
Heidelberg
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F1* Minnesota Department of Health % 5 = &iwops 7B e 55 $% S.
Enteritidis 7+ 5 7 t&(Taylor et al., 2015) » ¥} +#72& = 5 Salmonella PGAdb * =+
Hith 2 A T ) FIA Al Sk i 79RR 0 B R AT 0 A2 ahcgMLST &
F B3 v P A -7 1 outbreaks FtRE A 0 @ I * cgMLST #74 4 cbf (A
REESELH SNP A F 2 A% % 3 3 AT R EPM cgMLST & &+ & 1)

> = $Hpt 55 ﬁ\ﬁf]ﬁ\”’t’ SNP & 3 & A= 2 5 40 e cnygas 4 o

f1* Deng ¥ % 77 3 #1152 t& S. Enteritidis Fx(Deng et al., 2015)
% Bt cQMLST & %14 4+ it % I& 16 B outbreaks ¥ ~ 38> a4 3
T3 6 tRFtr(outbreak F:1 & ~ H:2 #k ~ L1 ~ O2 ) m 2 & = }}% AL
ASNP & 3 232 2 R - e H(Bl- ¢ e d ﬁvfﬁfk) > Qutbreak O
22 outbreak P G A& ic P B4 ¥ 5 “T® 5 > 8228 = B outbreak Fjtks 7
PFGE Bz - £ 5 MLVA Bl# (B - )2 v 7 - KA 3 1 & outbreak L,
2 tk outbreak H, 1 & outbreak F- 2 & g = outbreak @tk 4 3 48 Ip ¢ PFGE
% MLVA Bl3# > @ cgMLST Bl3# 4r:4-2 o &2 27 | outbreak Fjtk % 4 > B

N7 - KA % o B ¥ SNP 3 2 A TiEA Ftk o U ER L 7

- R F] o

68tk p {7 1x & TR 2 %S, Typhimurium £ S. Heidelberg 74 - cgMLST
AT LA E R T 0 2ATFIMAE AT S |82 E v A F]L 4|3 2 (PFGE &
MLVA) 7™ & % % B]if 1 R EE3Le 47 i 7 40 Mk » & < {15 &%
3% 2 F#* ASSuT (ampicillin, streptomycin, sulfonamide, tetracycline) - S.
Typhimurium » 8 $2& L F1 30 4 ¢ RAE 7| ¢ o X RN R iLE 73080
OB A REF() 0 A3 2008 E NI S 2 SR EAE N A3

BN B B2 > R ok 7 ende ACSSUT (ampicillin, chloramphenicol,

14



streptomycin, sulfonamide, tetracycline) » = % 5 % 32 & «» S. Typhimurium
a7 A E o d 3t ASSUT-S. Typhimurium 51 » 5 g cnps fF el > = R84
F 5 R ORI B A @4p 02k > Tt F fR49 R 0 cgMLST
A F A AL @E G N EE Fik o Flet o A TS A AR AR il
BRREEAL 0 R HH Ry A A R R RF H N G ER kR

sl

BFAL > DAk cgMLST A T4 4 FALE & ehikdf o
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I BwAEH

ARHRF RGPS T B IS E wF L AFIHERAFTH
(pan-genome allele database, PGAdDb) 1% " 47 5% » & = Salmonella PGAdDb -
TEAEEALT BT CRALANETERLAN Bl 22 25
78 PGAdD 2 * #7 ez & (% A S AE I AR T A A PR A A K A
PEN w2 AR DATLA 2 REHEHRRE FONEDR LR
T LR o

P il A A F o i an T LA TIME AT
B | % # outbreak detection =3x 4 o

AEITE TR R APH R R E RS > T A
@&@ﬁé%ggmmiéﬂwa+ay B FAEE R 2 £ 0
GBS RRRE AL G A4 T R a3 L AR AR -
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Key LablID cdc_id Serotype PFGE Isolat | Source | Source | Source Isolat Patient Outbreak | MLVA
_Xbal Year | County | City Type Date Sex type

FP11697 CDCCFoodPoisoning | FP11697 Typhimurium | STX.001 | 1998 | 2z % | 2 k+ | Human 1998 3406 %x 3 | TM16.130
FP11698 CDCCFoodPoisoning | FP11698 Typhimurium | STX.001 | 1998 | 2z % | ®k+ | Human 1998 3406 %x 3 | TM16.130
FP11700 CDCCFoodPoisoning | FP11700 Typhimurium | STX.001 | 1998 | 2 % | 2R+ | Human 1998 3406 ?Ix 3 | TM16.130
FP11704 CDCCFoodPoisoning | FP11704 Typhimurium | STX.001 | 1998 | 2 m+ | 2R+ | Human 1998 3406 ?Ix 3 | TM16.130
FP11696 CDCCFoodPoisoning | FP11696 Typhimurium | STX.005 | 1998 | £z % | ® &R+ | Human 1998 3406 ?Ix 3 | TM16.130
FP18479 CDCCFoodPoisoning | FP18479 Typhimurium | STX.001 | 1999 | =¥ B% | # & %% | Human 1999 4510 ?Ix 3 | TM16.130
FP18482 CDCCFoodPoisoning | FP18482 Typhimurium | STX.001 | 1999 | 5+ &% | # & %% | Human 1999 4510 j& ¥ | TM16.130
FP18485 CDCCFoodPoisoning | FP18485 Typhimurium | STX.004 | 1999 | 5+ &% | # & %% | Human 1999 4510 j& 4 | TM16.130
FP18490 CDCCFoodPoisoning | FP18490 Typhimurium | STX.004 | 1999 | 5+ &% | # & %% | Human 1999 4510 j& ¥ | TM16.130
FP18531 CDCCFoodPoisoning | FP18531 Typhimurium | STX.001 | 2000 | #5i 2% | §5“ &% | Human 2000 4529 %x % | TM16.130
FP18533 CDCCFoodPoisoning | FP18533 Typhimurium | STX.001 | 2000 | #5i 2% | §5“ &% | Human 2000 4529 %x 3 | TM16.130
FP18535 CDCCFoodPoisoning | FP18535 Typhimurium | STX.001 | 2000 | %5 2% | §5“ &% | Human 2000 4529 %x 3 | TM16.130
FP21614 CDCCFoodPoisoning | FP21614 Typhimurium | STX.001 | 2001 | ¥ & 2% | & & &% | Human 2001 5730 ?Ix 3¥ | TM16.130
FP21615 CDCCFoodPoisoning | FP21615 Typhimurium | STX.001 | 2001 | ¥ & 2% | & & %% | Human 2001 5730 ?Ix 3¥ | TM16.130
FP21617 CDCCFoodPoisoning | FP21617 Typhimurium | STX.001 | 2001 | ¥ & 2% | & & %% | Human 2001 5730 ?Ix 3¥ | TM16.130
FP21621 CDCCFoodPoisoning | FP21621 Typhimurium | STX.001 | 2001 | ¥ & 2% | & & %% | Human 2001 5730 ?Ix 3¥ | TM16.130
FP21625 CDCCFoodPoisoning | FP21625 Typhimurium | STX.001 | 2001 | ¥ & 2% | w & &% | Human 2001 5730 ? ¥ | TM16.130
FP32206 CDCCFoodPoisoning | FP32206 Typhimurium | STX.070 | 2003 | % & &% Human 2003 9421 ? ¥ | TM16.283
FP32207 CDCCFoodPoisoning | FP32207 Typhimurium | STX.070 | 2003 | % & &% Human 2003 9421 %\ % | TM16.283
FP32209 CDCCFoodPoisoning | FP32209 Typhimurium | STX.070 | 2003 | % & &% Human 2003 9421 %\ % | TM16.283
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EB08.005 CDCC2008Hospital EB08.005 | Heidelberg SMX.27 | 2008 | & 4% | £ L+ | Human 2008/6/4 MALE TM16.239
5
SB09.054 CDCC2009Hospital SB09.054 | Heidelberg SMX.27 | 2009 | £a% |#% Human 2009/8/15 | FEMALE
5
SD09.044 CDCC2009Hospital SD09.044 | Heidelberg SMX.27 | 2009 | % 3@ Human 2009/6/17 | MALE
5
NR14.010 CDCC2014Hospital 06-901-22 | Heidelberg SMX.68 | 2014 | v & 5% | ¥ s 4L | Human 2014/6/5 -~
2010 5
BL44 NCYU_Kao BL44 Typhimurium | STX.001 | 2012 | £ +kg% | ~ # 4% | Pig 2012.04.16
CG07.013 CDCC2007Hospital CG07.013 | Typhimurium | STX.001 | 2007 | 35 g% | 4= % 42 | Human 2007/2/21 | FEMALE
CB07.075 CDCC2007Hospital CB07.075 | Typhimurium | STX.143 | 2007 | 4 ¢ &% | + 7238 | Human 2007/6/22 | MALE TM16.7
CC06.010 CDCC2006Hospital CC06.010 | Typhimurium | STX.143 | 2006 | 4 ¢ % | & # % | Human 2006/1/30 | FEMALE TM16.7
CG06.198 CDCC2006Hospital CG06.198 | Typhimurium | STX.143 | 2006 | 2 +k&k Human 2006/8/24 | FEMALE TM16.7
CG07.286 CDCC2007Hospital CG07.286 | Typhimurium | STX.143 | 2007 | §5i- &% | 452 5% | Human 2007/10/13 TM16.7
NJ07.087 CDCC2007Hospital NJO07.087 | Typhimurium | STX.143 | 2007 | & # &% Human 2007/7/13 | MALE TM16.7
NS07.014 CDCC2007Hospital NS07.014 | Typhimurium | STX.143 | 2007 | &% & &% #Af7% | Human 2007/9/7 FEMALE TM16.7
R15.0244 CDCC2015Hospital CG15.005 | Typhimurium | STX.453 | 2015 | §5i- &% | 3718 Human 2015/5/9 g
A HFR
R15.0246 CDCC2015Hospital CG15.007 | Typhimurium | STX.453 | 2015 | 3§51 &% Human 2015/5/11 g
A HFR
R15.0579 CDCC2015Hospital CD15.054 | Typhimurium | STX.453 | 2015 | = 52k Human 2015/6/11 | §
¥ 24
R15.0379 CDCC2015Hospital CG15.025 | Typhimurium | STX.461 | 2015 | 4;i- &% | 3703 Human 2015/5/26 | ¥
24
R15.0401 CDCC2015Hospital CD15.040 | Typhimurium | STX.461 | 2015 | - ¢ & Human 2015/6/1 g
A
R15.0455 CDCC2015Hospital NY15.041 | Typhimurium | STX.461 | 2015 | #7+ 2% Human 2015/6/2 =
B
R15.0474 CDCC2015Hospital SA15.021 | Typhimurium | STX.559 | 2015 | % %5t Human 2015/5/31 g
Th b 4R
BL13 NCYU_Kao BL13 Typhimurium | STX.559 | 2011 | & & &k Pig 2011.09.05
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NL09.115 CDCC2009Hospital NL09.115 | Typhimurium | STX.559 | 2009 | = 2% | < k%% | Human 2009/8/14 | MALE TM16.334
R15.0248 CDCC2015Hospital SB15.001 | Typhimurium | STX.559 | 2015 | =z &% | & Human 2015/4/27 | *
e
R15.0660 CDCC2015Hospital SA15.044 | Typhimurium | STX.559 | 2015 Human
$Q09.080 CDCC2009Hospital SQ09.080 | Typhimurium | STX.559 | 2009 7 & #% | Human 2009/9/29 | FEMALE TM16.334
SD09.161 CDCC2009Hospital SD09.161 | Typhimurium | STX.650 | 2009 Human 2009/9/15 TM16.516
R15.0465 CDCC2015Hospital CG15.027 | Typhimurium | STX.734 | 2015 3703 Human 2015/5/29 | ¥
R15.0059 CDCC2015Hospital NC15.001 | Typhimurium | STX.734 | 2015 2 % | Human 2015/4/28 | §
R15.0081 CDCC2015Hospital NY15.002 | Typhimurium | STX.734 | 2015 Human 2015/5/4 -
R15.0236 CDCC2015Hospital NY15.009 | Typhimurium | STX.734 | 2015 Human 2015/5/11 g
R15.0284 CDCC2015Hospital S015.008 | Typhimurium | STX.734 | 2015 Human
R15.0301 CDCC2015Hospital SA15.002 | Typhimurium | STX.734 | 2015 Human 2015/5/15 |
R15.0305 CDCC2015Hospital SA15.006 | Typhimurium | STX.734 | 2015 Human 2015/5/20 | §
R15.0449 CDCC2015Hospital SD15.012 | Typhimurium | STX.734 | 2015 % & % | Human 2015/6/2 &
R15.0495 CDCC2015Hospital NJ15.036 | Typhimurium | STX.734 | 2015 F) Human MALE
R15.0556 CDCC2015Hospital NY15.048 | Typhimurium | STX.734 | 2015 Human 2015/6/6 g
R15.0610 CDCC2015Hospital NJ15.044 | Typhimurium | STX.734 | 2015 F:y Human FEMALE
R15.0691 CDCC2015Hospital S015.028 | Typhimurium | STX.734 | 2015 Human
R15.0270 CDCC2015Hospital CC15.009 | Typhimurium | STX.774 | 2015 328 Human 2015/5/15 | MALE
R15.0521 CDCC2015Hospital SA15.028 | Typhimurium | STX.774 | 2015 Human 2015/6/6 g
R15.0553 CDCC2015Hospital NX15.064 | Typhimurium | STX.774 | 2015 3204 Human 2015/6/9 MALE
R15.0557 CDCC2015Hospital NY15.049 | Typhimurium | STX.774 | 2015 Human 2015/6/6 -




R15.0599 CDCC2015Hospital CG15.041 | Typhimurium | STX.774 | 2015 3702 Human 2015/6/9
R15.0609 CDCC2015Hospital NJ15.043 | Typhimurium | STX.774 | 2015 £ Human

R15.0616 CDCC2015Hospital NC15.011 | Typhimurium | STX.774 | 2015 % B % | Human 2015/6/15
R15.0496 CDCC2015Hospital NJ15.037 | Typhimurium | STX.807 | 2015 & Human

R15.0318 CDCC2015Hospital CD15.030 | Typhimurium | STX.902 | 2015 Human 2015/5/20
R15.0523 CDCC2015Hospital SA15.030 | Typhimurium | STX.902 | 2015 Human 2015/6/8
R15.0446 CDCC2015Hospital SD15.009 | Typhimurium | STX.942 | 2015 % & % | Human 2015/6/2
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