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Figure 1. Minimum spanning tree of the MLVA
genotypes for the S. sonnei strains collected from 10
shigellosis outbreaks

Figure 2. Minimum spanning tree of the MLVA
genotypes for 22 S. sonnei isolates with
indistinguishable PFGE patterns

Figure 3. Dendrogram constructed with PFGE patterns
using UPGMA algorithm for the Shigella flexneri
isolates and the associated information related to the
bacterial isolates

Figure 4. Phylogenetic tree for 242 S. flexneri isolates
constructed with MLV A profiles using minimum
spanning tree algorithm

Figure 5. Phylogenetic tree for Shigella flexneri 4a
serotype isolates constructed with MLV A profiles

using minimum spanning tree algorithm
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Figure 6. Phylogenetic tree for Shigella flexneri 3a/3b
and 1a/1b serotype isolates constructed with MLV A
profiles using minimum spanning tree algorithm

Figure 7. Phylogenetic tree for Shigella flexneri 2a/2b
serotype isolates constructed with MLV A profiles
using minimum spanning tree algorithm
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Abstract
This three-year run project successfully developed multilocus

variable-number tandem repeat analysis (MLVA) methods for Shigella sonnei,
Shigella flexneri and Salmonella enterica serovar Typhimurium. In the
development of MLVA for S. sonnei, a total of 26 variable-number tandem
repeat (VNTR) loci were identified. This MLVA method possessed a higher
discriminatory power than pulsed-field gel electrophoresis (PFGE) for isolates,
in particular for the PFGE-indistinguishable but epidemiologically unrelated
isolates. In the development of MLVA for S. flexneri, a total of 36 VNTRs were
identified. These loci displayed various degrees of variation on different
serotype groups. MLVA for S. flexneri possessed a better discriminatory power
than PFGE for isolates; MLVA data were also useful in establishing
phylogenetic relationships among isolates. In the development of MLVA for S.
Typhimurium, a total of 39 VNTRs were in silico explored. Sixteen of these loci
were selected to serve as molecular markers for routine analysis of isolates.
MLVA4, an assay based on 4 highly variable loci, possessed a higher resolving
power over PFGE in discriminating isolates, in particular the closely related
isolates. MLVA16 profiles were also useful in establishing clonal relationships
among isolates. A clustering analysis of 203 isolates presented 4 distinct clusters;
isolates for each of the clusters fell into a common phage type. The results on
development of MLVA indicate that MLVA possesses better discriminatory
power than PFGE for isolates, in particular for PFGE-indistinguishable but
epidemiologically unrelated isolates. MLVA is also a useful tool in establishing
phylogenetic structures among isolates. Since MLVA based on 4 to 8 VNTRs,
which can be performed in 1 to 2 multiplex PCR reactions, possesses high
resolving power. Therefore, MLVA is cost-effective and high-throughput
subtyping tool for outbreak investigation and disease surveillance and the data

are useful in investigating phylogenetic structures among isolates.
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% — & 7 E Shigella sonnei 22 MLVA 4 & & 3| H s
FAtkiR s AT P o p o 219961 2005# FF 5 %P 3R & 30

S.sonneiFtk536tk o H ¢ 1514k 5 Kk p 30101 7 4p b B 2 ¥ & Atk
(4 Ao g #1 kT %) 0 * kiR MLVAG A 4] 4 (Table 1) 0 # - B#F R
RAFEEHEF AR LEEL T 0 S Fkz w ¢ 2 A PFGEZISTA
FIA w445 70 H P § 53789 d = H R R 2 F 20 FR L 49 IST (IST1)
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o FR0F R W F g * IST4e 2 4 4%

FTVNTR ab i B % S FFAFAL T3 =~ LREFTRZTHEE
2. VNTRDB 7 #3423 °» & & S. sonnei #tk Ss046 (GenBank accession no.
CP000038)£2 53G (4 Wellcome Trust Sanger Institute [http://www.sanger.ac.uk
M8 R 7)) 8 3 VNTR %+ 2 £ % & 7| =4t (tandem repeat loci) » & B~
34 & VNTR loci » ] * 10 tk 7tk éF 5 2 fﬁ Z B enloci = 73] 26 1 loci
(Table 2) » z_ 14 11 S. sonnei MLVA 4 45 T & 47 4+ 26 i# loci °

% %l 0 A A FI4 DNA : S, sonnei F kb5 > —70°C Az R 4 ik TR
T oo Adrw 0 AP R tryticsoyagar 0 B 37°CIHRBE TR R IS ) FF o % =

o Bo— 2487 (10 ul)2 F %8 0 > 100 ul TE buffer (10 mM Tris-Cl, 1 mM



EDTA, pH 8.0) ™ % = ' ;R i¥/% > 100°C 4v £t 10 4 48 (5 d 3.5 (3700 x Q)
10 4~ 4815 > #-1 K iz # F|Rreheppendorf ¢ & * o

PCR# tg 22 DNA S £ & 7 © #* »t 3 126 B VNTR lociz 31+ » 7>+ Table
2. 51 % F_#& * = > Primer3 website(http://frodo.wi.mit.edu [accessed 1
September 2007]) & % #id#Tk 3t o FHIIF 2 - > d SHLEFRY 2 &
Wi T @& 2 ABI Lk g B 2 4 42 (6-FAM, NED, VIC# PET)
(Applied BioSystems, Foster City, CA, USA) - PCR¥tg * & * > & - & &
27 IOulPCRR &% > i &% 2 3 1 x PCR buffer > 3 uM MgCl, » 0.053% 0.4
uM primers, 200 uM each deoxyribonucleotide, 1.0 unit 77 recombinant
SuperNew Taq DNA polymerase (Jier Sheng Company, Taipei, Taiwan)£ 1 plen
DNA template » 26 22 :/7VNTR loci¥ 4 = = ‘e #multiplex PCR(M1 % M7) % &
170 & ek 5l 3 2 kR T 1M1 [SS12 (0.4 uM), SS14 (0.1 uM), SS16 (0.1
uM), and SS21 (0.1 uM)] ~ M2 [SS1 (0.05 uM), SS10 (0.1 uM), SS11 (0.1 uM),
and SS22 (0.1 uM)] ~ M3 [SS3 (0.1 uM), SS6 (0.2 uM), SS9 (0.05 uM), and
SS23 (0.1 uM)] ~ M4[SS5 (0.1 uM), SS7 (0.05 uM), SS8 (0.05 uM), and SS20
(0.1 uM)] ~ M5[SS4 (0.1 uM), SS13 (0.05 uM), SS18 (0.1 uM), and SS25 (0.1
uM)] ~ M6[SS2 (0.1 uM), SS15 (0.1 uM), SS17 (0.1 uM), and SS19 (0.2 uM)]
FrM7[SS24 (0.1 uM) and SS26 (0.1 uM)] - PCRF J&ik & "8 & A%k &

GeneAmp PCR System 9600 (Applied BioSystems) » 1294 °Crad254 45 ts >



M1x M6{ & 730=t g Fk & (94 °C 304 ~ 54 °C 45§, 272 °C 454)) » @
M73 £ {730k 5%k 5 (94 °C 30%) ~ 62 °C 45§ 272 °C 45%)) » £ (572 °C
FRSA 45 o

£ # %2 PCR amplicons > * -k ## 10 & (M7)* 100 & (M1 = M6) -
# 12 ABI Prism 3130 Genetic Analyzer 4 #7 2 % £+ -] (12 GeneScan 500 LIZ
Size Standard [cat # 4322682; Applied BioSystems] 3 %4 #3&5)° & # & Fif
£ amplicons & & F L > 2 GeneScan Data Analysis Software ver 3.7 (Applied

BioSystems)f+ 15 4 5 » 73 # F & & 2 amplicons » ¥ § TR -2 H i 1

Jreh
B

~# P > DNA #Z_& 2 ABI Prism Big Dye Terminator cycle sequencing ready
reaction kit * J& » & * ABI Prism 3130 Genetic Analyzer 4 #7 » S. sonnei 2.
F |tk Ss046 - 53G 2 VNTR loci £ 2 F]48 /& 7|42 iz 2 amplicons & & & &
¥5 71** Table 2 ©

FALA4T L S d ampliconsk Bt F 2 £ R E kP > PP 0EkT
4% > r1 BioNumerics software (version 4.6; Applied Maths, Kortrijk, Belgium)Z_
“Character Type”F #12)3¢ > ﬁi%l » B 5 g #1 & Shigella Fingerprint Database
#LE o Ji* Minimum Spanning Treei# % /% (¢ BioNumerics#t 8 #7#% )2 1
Atk MLVA#& R B 54> & VNTR lociz #+18 5 ] % #icie > 12 Nei’s diversity
index (D) % #78 1828 » # 3+ ¥ = 42 % : - (allele frequency)’ - MLVA{-PFGE

2% A% dp #e(discriminatory index)2 st £ & 4p #(Simpson’s index) £ 7 ¥
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M 45 $&(diversity, D){r95%1 #% % B (confidence interval, CI) - 12 Hunter ¥
A 3

Az NE(5,7) -

% = & 7 & Shigella flexneri 22 MLVA & & & 3| s

AR kiR 0 AR L £ A~ 4724244S. flexneri F 1k 0 2414k 4 die 8L 52
11k 2 RATCCF A (ATCC 700930) = Fthfc & B 5 & ~1995% 2008 # R >
# 35101 & 3 31(S. flexneriz > 5 131 n F3])E 24k & 2 4 4] F 1k (Table
4) o 10 F3% ¢ 0 2da (1074)22a (904)E 5 » FHRA R 1 & A
i %2005% £22006# © § 18R AR B A FE T 2R > & 327 F(6%)
B R (44K) ~ R B (AHR) > B R (GH)EH 2 (144) (Table 4) - B 4 B 22 A i
Boeds 3BT P nl TR o F P U HER 40 E 5 > s kD
241)=c 2_(Table 5) ; T=ER AR F414a (10260)5 2 > ¢ ~3p 3 2 4L
ﬁiﬂ%%?&’ﬁ&ﬁﬁuiﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁ%’i#ii%%
F Fedafthd & 2 4 p 4 22001 % -

AFFTVUNTR mab 1@ % S8 FFTNFTT T8 = LR % TN

% & 2. VNTRDB % *s42.:% > % & S. flexneri serotype 2a strain 301 (GenBank
accession no. AE005674) ~ S. flexneri serotype 2a strain 2457T (GenBank

accession no. AE014073)-~S. flexneri serotype 5 strain 8401 (GenBank accession

no. CP000266)* & % & 7| =4t (tandem repeat loci) » A #cE F 4B L & 5 7|
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fpbd o Pedy 50 £ 4 VNTR candidates— € % B 7 #cp 3 i & 7148 7

7 £ R F(Table6) - ¢ »+ 5 & VNTR loci &3 i AFM 7 it il #3205

-

]

-7 ae 35 A& % e S, flexneri VNTR locie e pFF7~ 2 # VNTRDB 425" & &

£

5 i % F Shigella species 2. L F]%8 & 7] » & 3= S. flexneri serotype 2a strain
301-~S. sonnei strain SS046 (GenBank accession no. CP000038)~S. sonnei strain
53G (Wellcome Trust Sanger Institute [http://www.sanger.ac.uk]) & S.
dysenteriae strain Sd197 (GenBank accession no. CP000034) > ¢ % & 112 € %
B 7] loci ® ¢ 17 B VNTR candidates » i&% candidates 7et“ ¥t i% S,
flexneri ZA ¥4 5 7| ¢ 23 %&£ > © & S. dysenteriae & S. sonnei 2 X F148 &
7|3 2 ERA 7 #P (Table 7) -

Primers 2_3 3+ : VNTR candidate loci = ] 200-bp % 71(5° & 3’flanking
regions) % 3K 3+ primers 2. A |4k o 12 & % #1048 Primer3
[http://frodo.wi.mit.edu] (accessed November, 1, 2009) % % if % primers °

% Bl F & F188 DNA : S. flexneri Fjtkp+ i *0-70°C 42 MR 4 i 5
T oo A drEe 0 R R tryticsoy agar 0 2 37°CHRBE TR E 18 [ FF o % =
T o Bo— 42487 (10 ul)2 F %8 0 > 100 pl TE buffer (10 mM Tris-Cl, 1 mM
EDTA, pH 8.0) ™ % = ' ;i i¥/% > 100°C 4c £ 10 &~ 48 (5 d 3.5 (3700 x 9)
10 ~ 48 ts » #-1 kg # DA eppendorf g # * o
VNTR locus 2_ &% : §1* VNTRDB i, £ $+iE 67 i VNTR candidates

12



2 {7 VNTR locus 2 fx a8 i1 - 67 i VNTR candidate loci & * & % #c %8
Primer3 3% 3+ primers > i£{7 PCR ¥ *§ 5 & - PCR 4 (4™ @ & - & B 48
# 10uL » & 3£ Ultraspec'™ water (5.5 pL) ~ 10% DMSO (1 uL) ~ 10X buffer (1
ul) ~2.5mM dNTP (0.8 pL) ~ 2uM primers (0.5 pL) ~ Su/uL Tag polymerase (0.2
uL) ~ DNA extract (1 uL) ; PCR ¥ Jis 7 12 95°C 4 £ Smin > £ 5 30 B p57k &~
J&(94°C 30s—54°C 45s—72°C 45s) » 2.1 & 72°C ¥ & 10 min - PCR & 4~ 14
eGene (3 % QIAxcel system)* ‘n ¥ 7 % &k (QIAGEN in Taiwan)i& {7 DNA #
% o] 247 o & — VNTR locus 2 8 $kE :& iE PFGE R 22 % i ‘Jﬁ‘i—‘t‘] S A
tk(Table 8)i& {7 )3 » & VNTR candidate locus % ¢t 8 4RI FAR? 7 £
B\ Ep B2 AFT » AL 5 VNTR locus » #2332 VNTR locus & 7| n
T R % : (1) PCR amplicons # i 600-bp - PCR amplicons % §1|*
Sequencer /&% H DNA HE x| kG E € %57 B#P » Sequencer } &
4472 DNA ¥ g% 3 # &% 5 (2)VNTR locus A FIRE 4 1 Bt
€77 copies ©

MLVA 4 45 © VNTR locusériE i 4% > d 67 VNTR candidates® 7z €36
i VNTR loci (Table 9) » #5 MLVA 4" 17 % % - MLVA A 47 » #-36 1 VNTR loci
2 & 292 multiplex PCRF & » & & * 2 primer# 71| ~ ¥ £ f 47 ~ primerik &
% > 7> Table 10 - % Eprimers > d SA2 FF R 2 SR F L7 &=

22 ABI & ¥ufp F 2. ¥ £ 4 4L(6-FAM, NED, VIC# PET) (Applied BioSystems,
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Foster City, CA, USA)-# — multiplex PCR3#{ g & J& ¢ »= - F g4 7 7 10 pl
PCR® &% » R £7% 7 7 1 x PCR buffer » 3 pM MgCl, > 0.1 % 0.2 uM primers,
200 uM each deoxyribonucleotide, 1.0 unitsirrecombinant SuperNew Taq DNA
polymerase (Jier Sheng Company, Taipei, Taiwan)£? 1 ul="DNA template - PCR
F ik &Y E & JA % F GeneAmp PCR System 9600 (Applied BioSystems) 1
94 °CrJZS minfs » £ & 730X P53k~ k(94 °C 30s—54 °C 455—72 °C
45s) - £ 572 °CF J&5 min °

DNA ?&E R A&7 2 ¥ k2 PCR & &% % » 4P 2uL PCR product +
98uL Ultraspec™™ water ﬁrﬁ » B~ JuL ¢ ﬁr% Z2_ PCR product % ** 96 well
reaction plate 22 Hi-Di % Liz 500 standards ;& & (& & well p % 10uL Hi-Di™
Formamide + 0.1pL Liz 500 standards) > ¢ ¥ (dilute)2- PCR product £ 14
PCR thermocycler ** 95°C 4c 4t 5min- 2_ {5 3c % Ak £ 5min /4 #r> £ 12 ABI
Prism 3130 Genetic Analyzer 4 7 2 % £~ = -] (/4 GeneScan 500 LIZ Size
Standard [cat # 4322682; Applied BioSystems] & %% #:38) o & # & Tl e
amplicons & & F #L » 2 GeneScan Data Analysis Software ver 3.7 (Applied
BioSystems)f+ 15 4 17 » #7F # & & 2 amplicons » ' 5§ T R ALR AT H £
BH ~#P > DNA Z_A 2 ABI Prism Big Dye Terminator cycle sequencing
ready reaction kit * J& » ¢ * ABI Prism 3130 Genetic Analyzer ~ 17 - € % ¥

~#c p 12 Table 9 #1712 S. flexneri 2a str. 301 2. PCR amplicon & & £ VNTR

14



locus € B 8 ~#ci FRIEE o

PFGEA 17 © #7F Btk % 1138 * 2 PFGE™ 2 i¢ {7 DNA%y & B3 4
17 > v& &7 7 S. flexneriz. PFGE 4 47 ¢ * NotI®~ i* Xbal o

FAA A 5 d amplicons& Rdem2 £ HhE kP > NP OETF
4% > 12 BioNumerics software (version 4.6; Applied Maths, Kortrijk, Belgium)z.
“Character Type” 7 #12)3¢ > ﬁ%] > P # #] /& Shigella Fingerprint Database F°
#LE o & * Minimum Spanning Tree# % /% (¢ BioNumerics it 82 *7# &)
Fth2 MLVAfE R B DAt & VNTR lociz $Fi% £ F]5¢ #ic @ > 2 Nei’s diversity
index (D) & #7& &8 » # 2> ¥ = 42 % : - (allele frequency)’ - MLVA$-PFGE
2.4 3% 4 g #(discriminatory index)z L £ A 4p #<(Simpson’s index) 1 % &

2 4p & (diversity, D)fr95%:9 1 #f % R (confidence interval, CI) - 12 Hunter & 4

—7‘»2};\:%‘[.-%;12’160
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% = & % & Salmonella enterica serovar Typhimurium 2. MLVA 4 &+ & 3| 3

Vi

Btk ¢ AR 1 A3 A 97 440 $& S. Typhimurium Ftk > 28 Fk? o §
386 $h 44 f 44 2,840 tk S. Typhimurium FHkz Fk R > FHE k& A
2004-2008 & & & 1¥2_ 44 % & VF%I‘% » 3217 PFGE Bl 4 47 > Bl 3 &5
&7 5 B #1 /& 2 Salmonella DNA Fingerprint Database A& ¥ 54 X 7]
ook p 7 B2 1998-2003 EH e Y 4 R Aipl Rk o P
21 40 = PFGE Rl:# £ £ # < hp k- 12 RI5# 1] VNTRDB #4845 1 c9 VNTRs
2 BRI ¥ - w176 thiR @B R EGE DEIR 0 * 303 VNTRs hallelic
diversity » — 2 210 ¥k k p 9 B 2 & /i {7 PFGE A F|3| etk » * 303F
VNTRs % £ & (variability).

PFGE 447 @ #73 Atk & * &% it &7 PulseNet PFGE protocol i& i7
PFGE Blz# A~ 45 P, & - A5 * 2 Xbal it 2 £ = * 5 H = (5U)A 24
#& protocol #7i¢ * 2. 40 U - PFGE B # 2 Kodak EDAS290 System (Eastman
Kodak Co, Rochester, NY, USA)4p B p+= 75 5 Tiff #2582 i F o » 015

BioNumerics #iK % :& (7 & 47

HF4HVNTR4E ¢ # * VNTRDB” 7 /it & Sife =& A 7l
F- ¢3S, Typhimuriumzk F1 5 7] » & 3 F$& LT2 (accession no. NC_003197),
DT104, DT2, SL1344, ¥ D23580 (obtained from

http://www.sanger.ac.uk/Projects/Salmonella/) » v 45 ) 3% 5 kAR ? > £ 5

Z B B 7| £ B TR (Tandem repeat) =it (TP VNTRSs) o iz f # T 545 o

VNTRs > 14 40 thift @ 5 B & 4 cnFtkie 7 RIR) » § %2 2 VNTRs#-# 3514
a4 5 £ 2 Atk o BIREVNTRZPCRF &0 & * 2 primers %] * & % 5
Primer3 #x %8 http://frodo.wi.mit.edu/i:& 7 3% 3+ "PCR* & % & * GeneAmp PCR
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http://www.sanger.ac.uk/Projects/Salmonella/
http://frodo.wi.mit.edu/

System 9600 (Applied BioSystems)if & ¥ #4x 4] %&  PCR& J& » & * %2
#BDNA' o & - 884 4 10-ulsPCRF i & 4 » # 3 1x PCR buffer, 3
mM MgCl,, 0.2 uM of each primer, 200 uM of each deoxyribonucleotide, 1.0
unit of the recombinant SuperNew Taq DNA polymerase (Jier Sheng Company,
Taipei, Taiwan) > £ 1 ul of DNA template - PCR¥ & 12 94°C 4cv#t S min >
LEEFI0OBREEF B F RERER 5 94°C, 305—55°C, 45 s — 72°C, 45
S ﬁx%éﬁﬁ.ﬁ?-ﬁ‘- %+ 72°CFK & 5 min

MLVA 4 45 : MLVA #7i * 2_ primers, dyes £2 multiplex PCR ‘& & & 7|
*+ Table 14 #73 forward primers ¥ %5’ 4% & ABI-compatible dyes, 6-FAM,
NED, VIC & PET - dye-labeled primers ¥ % ¢ Applied BioSystems (Foster
City, CA, USA)2 # & & o 16  VNTRs » 4 fic & 4 # multiplex PCR 2. &
PCR ¥ &+ o #1iti4p F > % 7 primers i dye-labeled primers o § FF X i
FtRF & loci % multiplex PCR & Jis ¢ AALH tg 1 2 4+ > iz loci & * H -
$IPCRF i » £ %A 45 > £ 2R F Mg 4% » PCR F fo*r* 2 DNA
template > % @ * % & e DNA % B~ it £ % (Geneaid, Taipei County, Taiwan)
3 B~ o PCR 3 t§ & # 12 ABI Prism 3130 Genetic Analyzer with GeneScan 500
LIZ Size Standard (cat # 4322682; Applied BioSystems):i& {7 & £ | & 7 » &

WiERgEL B L HY

T eI : PFGE B3 # /2 BioNumerics version 4.5 (Applied Maths;
Kortrijk, Belgium)i& {7 cd® » # - Fth2 PFGE B3 & 7 E 2 Fikz Xk
Tt B pTie >t 1 BioNumerics ¢ 3L <0 o5 F #1/» Salmonella DNA
Fingerprint Database F#L & ? o MLVA F# » % #-% VNTR loci 2 DNA &
B~ £ K H ~ %> 2 BioNumerics 2 “Character Type” 3| f& i77% © Fthill
@ Bf 55 & A 17 > PFGE B3 %02 UPGMA % & i# 4 47 » MLVA Ff 5 %2

Minimum Spanning Tree ;& & i i& 7 4 #5 < PFGE ¥2 MLVA z_ A | »% 4

17



(discriminatory power) i 12 Simpson’s index of diversity (DI)£# 95%
confidence intervals (CI) '>'° % 7= o % VNTR locus 2 allelic diversity % 14

Nei’s diversity index » 3+ & 2. 2 ;% 5 1-Y (allelic frequency)® -

18



5

i

% — & 7 E Shigella sonnei 22 MLVA 4 & & 3| H s

F T L4 2 VNTR loci @ 238261 & 7 %+ 2 VNTR loci » ~ % #ceh
locichE % B ~ /1 %255]9 bp2 A (Table 2.) - 5 ~ f#loci » % F.Ss046: 53G
Fpo- BEAE o B¢ uSSIFgEn] o W FRSIGEER T G - BEAF 0 B A A
FtRSs0467] 5 101 -

PI3E104k:8 @ £ B~ a7S. sonnei A th fs » #axx L ken? g1 B o B

H B EUTL ) s £A4F X e B 7] & IR Table 3. <RI3R 2536 B Fth s 0 & B loci
32320 % F g 4F 0 B P 61 VNTR loci (SS1 ~ SS3 ~ SS6 ~ SS9 ~ SS104r
SS11)% 6482« £ § % end| w|end 45 & 7] > H Nei’s diversity index (DI) 3 0.57
20837 % o

A F13] u] £ 3] (Genotyping) : 536 F k74 17 5% % 4cTable 3 - 4] * MLVA
A A3 R BS30RF A A 12648 A F1A] W] 0 HDE 5 0.9524 0 B R R A
0.943131 096162 & o ¢ * PFGE> /2 k4~ 4] > ¥ & 398 A F14| % » DE &
0.8882 > ¥ % [ 11 70.86671 0.90972. FF - & % & -7 MLVA4 4| = 2 0
B>PFGE © 4% 5 * MLVA®Y %32 & & 8 74 loci (SS3 ~ SS6 ~ SS94fr
SS10) > ¥ 4~ 10648273 %] » Dig 5 0.9468 » % #f % ¥ /1 %70.93731 0.9564 2
B o drk E /8B %R R % hloci (SSI ~ SS3 ~ SS6 ~ SS9 ~ SS10 ~ SS11 ~

SS134-SS23) » # & = 114483 %] » Dig 5 0.9481 » % #f % ¥ /1 %70.9387 2
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0.95762 [ o F:E % &224APFGE-indistinguishable 7t ¢ 7 % £ 8 i loci
(SS1 ~ SS3 ~ SS6 ~ SS9 ~ SS11 ~ SS13 ~ SS164-SS23) » DiE 4 0.9481 » 2 #f
F R 41320.9387% 0.95762 FF o PFGEA 4] i# R #-536tk 1 4 & 109487
B DE S0.9473 > HE % ¥ 4 350.93773 0.95692 FF o vt $28 B locisAMLVA
&3]3 2 foPFGEA 4| = 2 eni % » 2 7 221 & % {1 * PFGE® W ehFth 7
124 MLVAA 3] % & 40 10 F A o

F1* MLVAR F1 & 3|2 473 B R % ¢ A 1TI51HRN10B 3 FHRR 2 ¥
i 1S, sonnei Atk B Ftk ez W2 A7 ¢ 0 ¢ % L PFGE{rISTA 57
PO BHER LT E(FHRE3 4556 TH09)F f* MLVA= £ & 228 {
P4 F1AB](Table 1) o 2 7 # RO > 5 BHEREAFHF - B L
MLVAA] &) o 523 B g 497 » § 2BMLVAA| 4] » @ PEGEA 4] ¢ ¥ 4 3
A FIA ] SRS Hp 101 FRE ¥ 2 Eta 5 - MLVAS 312 47
8 3] 2. & F]4] %] PFGE> » *MLVA:PFGE 5 15:29 -

& * minimal spanning tree;# & /% ° ZHISTRER(A0R 2 FHEE #)
2. MLVA#& ik B % ff(Figure 1) o 4B 777 » 7 I nISTA 5132 Fik > % =

WA FMLVAS #¢ < §OBERRE A F 2 0 FikG 3 B & {5 MLVAY

IJ»(’-[ Vvl (I?"‘i il _ﬁﬂl]‘;ﬂl ’ _ ]E;IOCI) 3.3-_/%?,\2,?‘74—_‘ _ %(é 4_ P\—Z’MLVA’HIJV—J , ‘ > 5
SERE AL G A FUE DM 0 XHERE FRA LT R

FA(P SR A L) (e BRI AP R R o



RIISTA 3|2 2 247 HER FF 27 5 4 (FRS 7> 8409) 4 d ISTI
4w Fk 318 5 ISTIE A 220004 > 5% % - = 2130 © 2 15200032003 &
Bk o2 0B I BHRELFEQY) 4B FHRE L F 27
* MLVA 4 % 254464 % (Figure 1) > SS26.1 ¥ 4BHER AT 2 ¢ & ¥ Lh
MLVAA %] » & EHER AT 2798 fc9chi & 4w « HER 455 % - B
d IST13lA2enE B R 4 2 - SS26.66 8 HE R 503 & 4)u] > ¥ U frHE &
B AT 8> fr94e 1t f & o

fI* MLVA & 45 &% * PFGE % Wlthifjth : A3 %7 - § 22
PR BRGFAPME AT R RRF LS B RO T 2 A1
% 1% %% (Notl f Xbal)sH PFGE A 45 » (7 & 2 #-8 F % o f2 % - 7542
T4’ HERE % EI-E8 ¢ ¢h20 B FRT f1* IST #3122~ & 5 IST
AFAIS] A L ERE 4 E2 - E3 > A%s {o Hf G RE % E6 -
E7 4o E8 B & ;2 4% IST & 4 o 48 423% PFGE 4 4] 3 ;2 » MLVA 4 3] % #4
Y% A d 4 odeFigure 2 #77 »E1-E9 7 b B % % # e 7 12 1% MLVA
& A k& G H 4p B2 o 12 minimal spanning tree i % & A~ 4715 0 ¥ g e
T g hA B G RATE BRI o BlhoAR 3 o B oA B eh
FiE @R F ok p B8 MRk o HAT 2 HElLfrE8 A uld 3
f& MLVA A F13|(48 £ — B loci) etk #7514 o
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% = & % E Shigella flexneri 22 MLVA & & & 3| #jis

VNTR loci : 33+ 75 36 VNTR locisg /e _> ¥ 3 — i#locus > > invasive
plasmid > & 5 % &A% £ & > @ F] % invasive plasmidff = & i< > FAri5d %
M2 % EARY o invasive plasmid S ¥ i 4 0 "% M3%locusz A AR * B E 0
H #-t locus 7] » MLVA 4 3| > ;£ ¢ o 36 VNTR loci¥ > 3 321 d 3i%S.
flexnerizk 148 & 7|45 1) 59VNTR candidates ¥ S ip3Em FE 2 0 ¥ *F 4B VNTR
loci » #30%S. flexnerizk F|48 5 5| ¢ & % R - ¥ d 5i%3 7B Shigella species
2 148 B 7|35 4 eVNTR candidates ¥ 55 0p) 3% @ F2 € (Table 9) -

36 BVNTR loci® » 2 &£ B H ~ £ & /335]178 bpz. & (Table 9) » § ¥
7 10 lociz-  ~ & B 5 6bpi 7 5 £ & 53-bpni i > M35 22 loci -
141 loci &3S, flexneriA FI#8 A 7 ¢ 3 &7 5 1B £ R H =~ (Table 9) -

#2424k = = 36 B loci~ 47 h AR ¢ 0 % locusz allele#ic P /i *+2-18 1 2
¥ (Table 11) » 5 & alleles ] & insertions" deletion » & % ¥ ~ #c2t e > ot
alleles 2 ampliconser& & % 77 » 2 #F ¥ = 37100 (Table 11) - % locus 7 4%, #c
2424k Fth 2 allele diversity /i %70.02-0.772 & ; k@ % locusz % £ < /] 3
i FA LR > 90tk2an F 4] FkEE Y 5§ 15Blociiz B A 5 107
AapF| e ? A5 23@lociiz 7 %R 5 F 5 8Floci e e2adrdax jF 3| #H
R T3 R %R o 2an FAIF EFHKRZ KRR S ~(heterogeneous)

Foig £ VNTR loci & 2ax F 3] %32 8 & d2a¥ e Atk w8B %R A
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B~ (AVNTR loci > 4 %] % SF6 (allele diversity = 0.86) ~ SF3 (0.73) ~ SF4
(0.70) ~ SF7 (0.69) ~ SF9 (0.59) ~ SF27 (0.49) ~ SF8 (0.47)%2 SF11 (0.43) (Table
11) 5 % &£ & = h8iEloci® - 7 61 (SF6 ~ SF4 ~ SF7 ~ SF27 ~ SF8¥*SF11) t»
dar FAIFIRY X5 R R odaF e FIAT G 13%locit ¥R - 107HR4aFtx
P 310243 & kiR 0 213 Blociiz Edak AIEHE F R % F loci o
.10 serotypes (& 45tk F#R) ¥ 2 > < ¥R ixloci’y 7 B challele diversity & » 2
ASHRFHR 2 KiRAp g 5 20 o

MLVAZ PFGE 4 3]2x 4 : MLVA$f 3%, 88242+ g R (Total 3 )2 & 4] >
3 P ELVWPFGE®R » £ 3 st ehd B(95% i % FFCLiE & & 4p) (Table
12) 5 $+% I 731535 5 0 MLVA¥2a# e &1 dad v Fik - 2 4 3]s
7B &% *YPFGE 5 ¥ 2 v 101 & 5 3] 7458 F#A(10 serotypes) » # 4 4] 7%
4 FNPFGE > ft A 3t A2 LB o #aM e FRPEAE L
z_8 ¥ loci (SF3, SF4, SF6, SF7, SF8, SF9, SF11, SF27) » MLVAz_ % 3|3z 4 7=
BPFGE» it A3 53t b2 PR AL R - HdaFre > PR EEBHEZS
i#loci (SF2, SF3, SF5, SF9, SF17, SF22, SF23, SF25) » MLVAz_ & 3|3z 4 f 5t
2+ p & B **PFGE -

PFGE45% M T4 47 : 1 * PFGE-Notl Bl ¥ - "2 UPGMARW & /2 2 5.
B Tidhe AL B GAHEEIR S < Hle o H A o jidl4a (1074R) > 3a (81%) »

3b (445)27Y (2+k) (Figure 3A) 5 4a22 1HY i 2] Btk § AT eriig B 1 > 3a
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$3b} TR M % o 107THR4aF R 0 F 1024 3 p TS T 2 ALK 1
Froo B R ERT LY lafrdaFRehg S0 770 R 3 24K
¥ FedaFiik A LR S 2001-20074# 0 2 ¢ 20018 § 142005 13452006
E B4R ¥12007 £ 44k o H U SthdajFth 0 A Hp 4B (Table 13) > # ¢ 1
TR B (BT 9 5L04-901-762456) 81 1999 & % 2 v Bhidk 4 A 32 Ftk
(FIthsm3E @ sh18247) 8 3 B 3% & F Pl 17 Fth  fuid BEM 4 B 1% (Figure
3A) ¥ h3ERABEA & B I= § #8(1997 & ¥7199# )fr 5 A Bhat T 582001 %)
2 AR B TR ?Hmm 7 FBR¥F e ¥ o Figure 3AH 1 § 2tk3a7 4
W3bs A Btk 0 P RAT RS M 5 A T} 6B3aF k0 & i264k3a/3b
FtR G %40 § B R M Tk (Figure 3B) ©
Figure 3BA 7 1a/IbFjth B fr2a/2b BRI § BT MM 4 o § L& FHhs
Hp 10BF R E £ (outbreaks) ; ~ 3 p - BERFF E 2 Fik 7 R
SR M % o W EOb/XAI2R R Y 0 R F IBR2bE RS B - R P
FEEEEA2008E3 F2 AT ABEHAM P FR o FHRIT 268
PIAYAp R LM - FHRFFEY » LREEFEFPLZ TN > FHRR
FoAe A A FIRIHRE > 2 AR R A AR AR F
MLVAR % B 24 45 © 242457 b o iF 3 12 36 1 VNTR loci T4
MMST# &2 0 22 B G B i (Figure 4) 0 #7222 AL B 5> &

{1 * PFGERI 3 72 = 2_ B 72 4p § — 3 (Figure 3) o i& Fj#k 4~ % 2 VNTR loci
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BeP 5 F AN E M % FRERT %A $4a 6 3a/3b > 1a/1b
212a/2b% 5% 4 & ¥ 2 (Figure 4) ; 3a/3b¥ £ % A~ = 2B X HF 2 (A¥B)» & =
Heflip£15Floci; 2a2bFE eV L2 d BaHEHE(CED) ZHeCe 3
1445 8 » Btk > e D2 1} BRI E R A2 Bk

4a%¥ 233 109K Ftk > ¢ 3510744z 24KY 5 i 3] Btk o 1094k Fk
® 0} 6tk & 3551k4a (Table 13)8 1AY 5 F 2] Fjth > 2 #p TR 2 24

NFFe AHEA TET TR F 2 1024k4a 1RY L A F o A0

?%Lf‘iﬁﬁ; B % (Figure 5) > # 2@ 2 A FA|F ~ % 5 1B locussfEdt » 7 &

~

4 2B lociFPBEHE 3 B 1(A SRS P 3 BL S 19972 3 3510 = & 5%) ~ 3 (1999
o LRI € FR) 24 (2001F 5 R Rhat T SR)2 daFtk A FI A & 2 ¥
B B2 R AR R 2 RGN G ek Fike 8 R SPFGER HAp i1 &
(Figure 3) 5 ¥ ¢ & thda itk [HR(#52)*0 19998 A 8 p 5 ¢ Rhidka» ¥
IHR(S3E5)H— =B 22 L7 5 220084 tef i BHFIR 4~ 8 5 %7
2 Y FAAR . 22 2 XA F e Fic ] KISPFGERI#4p 012 -
HF e da2 Yol A Fk 0 ol @R R L F A R i
d dafjth TR %@ &k ; Chen® ¥ &7 S. flexneris o 5 {5415
ToERA - om A s dz 2a8 Y A Fic 2 A & 7 fglucosyltransferase
gtrll R F el - A MO RPrrER - 22 X NF A A2 Yo 3

¥ m—, F} 4a$§%fﬁ'ﬂ_ ’F _.t] j\ °
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3a/3bi e 5 4 A W & =3 e (AL B) > 355 B = ¥ o2 PFGER] ¥
*F A% P A eni B (Figure 3) » = # 2B 3a223bs F 3] Fiaerie s o 1
H3a2 1R 3b ARtk 7 %% FPFGERI:# 2 MLVARI#4p F & » 4 % 49  PFGE
Bl & 7 5 11 VNTR locuss£ §E(Figure 3A & Figure 6) ; =t ¥ £ B161k 7
bF S3an F P IBRKA R H E 0 521 PFGEBI o v 24K k1
% 4p 2 & (Figure 3 B)» e fr 8l v = 3 % #jth2 MLVAB 3§ # 8% VNTR
locirt + 4 B o

la/lb¥ 2 ¥ 5 6tk1bF A 3 p I — R ¥4 £ & (outbreak A) > 6 F 1 7
5FMLVAA| %] > & P A eni 8 MLVAZ] 5] > & 4w L 8 % 5 1 locus
(Figure 6) = 7 1tkla? 1k 1bF R ¥ F 1 locusshZ £ 5 fr3a/3b— # - la/lb

i

|

(IR RS IR Sl X1

20/2b¥F e m ¥ L 2 H e o X eCF F2a > 2bEXn r’"—”‘]mﬁ
(Figure 7) > § 7 3 4R AR ZE S H » > B 56tkkp @ B~ 4 kp
PR ~2HRKRp B R > BR2BRA WK B EERIE R AFRCT 2 3B
HRFF % (outbreaks B,C &2 J)» R #F F 2B2C%¥ 3 & p ih% FMLVA
AW A FREFFE EIZ AR HE20E X0 AR 2 5 SEMLVAL] Y o
7L FAREE] AR B E4BVNTR loci © 32% #272008E3 7 ¢ 4 &y & 5
FHA B PFR S ARN3I260 H4V AR WA H F k- EREF S

¢ A MEEER AR L3 FI10% 0 FkR 4ot + ¢AMLVAS PFGE L 7B %
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PR Efa; G VR ERe Rt FIRARE A P

ZFEDZ FRE F2an i3l 0 ¥ s AL FER G AR Rk poBFER
# ¥ © (outbreaks D, E,F, G HE1) » B W# X% ¥ 2 HkF > 7 49 F MLVA
w0 & FF 1Rlocuseni & o

dak R AR 2ZVNTR loci® & © d LB A 17 > 423 1054k4a27 |
Y FREER R 7 G A RAaFRT 24 F R o 2 06K FIRT * 5035
36fkloci® > FRET i L F B R o &36Wloci® > G 101 loci 1061k 7
the 5 %R A~ u LSF2 (% 45 40.27) ~ SF3 (0.58) ~ SF5 (0.11) ~ SF9 (0.06) ~
SF17 (0.47) ~ SF20 (0.02) SF22 (0.07) ~ SF23 (0.5) ~ SF26 (0.04)£ SF37 (0.06) -
#SF2 ~ SF3 ~ SF17£2SF23 » it das #F 4] éh% % £ loci -

L2

% = & ¢ & Salmonella enterica serovar Typhimurium 2. MLVA 4 &+ & 3| #

Vs

VNTR loci : %3+ % 39 TR loci &.51% ¢ % = ¥_A S, Typhimurium z %] %4
# %75 % 2 (Table 15) - iz & locith e § (repeat) B ~ & A& # Fl = 3 bp 3200
bplocusz &£ B E ~ F >3 87% F|100%:5 7|40 e & 239 loci¥ > STTRI10
% 7 invasive plasmid® (% F#RLT2 ¢ %plasmid = pSLT) » 3 = @ loci
(STTR3, STTRS, STTR6, STTR7, STTRY, and STTR10) % # r1 4445 32, #
¥ Siploci § # #cp 1 e f ¥ < (Table 15) » STOI (STTR7)} 48 » &2 #1%

(indels) 7] » &4 2 ¢ B E ~ > Fp UPCRE 152 R ER 27 4 2
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alleles ; STTR3d E27-bp #233-bpE % H ~ & & @ = shcomposite VNTR
locus » @ f& & % H ~ ¥ 4p I — 6-bpehspacer » #* — locus ™ 12 PCRH 52 3 £X
£ B 47 H F zallelese 39 locid ¥ > F 161 fipl: 40tk FIR? 7 %2 >
Flp PR 2% 161 VNTRs:E (7 18 3% » 1147 _H allelic diversity ~ 4 3| 3% 4
(discriminatory power)£? % £ A& (variability) o

¥ iz 16 1 VNTRs 4 £ : 16 i# VNTRs 2 allelic diversity ~ 4 3] »c 4
(discriminatory power)£? % £ & (variability) 14 3861k Fth 4 M=% » %161
VNTRs 386tk ® 15 %2522 alleles (Table 16) - 7 = i VNTRs (STTR3,
STTRS5, STTR6, STTR7, STTR92 STTRI10)F A5 & 12 F calleles » iz
VNTRs» 55 8 £ B H ~#cp 386 thates = @ 2P17622P210 > P176 ¢
Fo1764k:d BB G5 48 2 FBh o P2107 42210458 BB HRE B 1 2
o SR RGP OB & F 7 APFGER] Fth? PE D ok - 161
VNTRsz_allelic diversity = &l ¢ 0.0113] 0.920 (Table 16) - STTRS, STTRG,
STTR10£ STTR3 % = w B & % % i* emVNTRs » ST20, ST12, ST17%2 ST284
2 %55 %8 STTROBIE £ %97 o &P210% » 161 VNTRs® 1213 2 4 %
B > Hallelic diversity i@ 4 [#] = 0.000 to 0.706 - STTR6, STTR10, STTR5 £
ST20% %8 B=vw % > ST23, STTRY, STI72 STT3# 4. %53 %8¢ -

A3 E 2 L x4 i P PFGEY £ #87 I VNTRs &2 & iiMLVAZ &

At > A B il @ K2 Fk(P1762 P210)4e 1135 % o PEGE4P176
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Btk 2 3 & A )54 (DI, 0.9971) > P1764 A % 147 %] 3] (Table 17) » & %
**STTR3, STTRS, STTR6% STTR10% i#locisiMLVA & +7(MLVA4) » 4 3R
AL PFGE Y & 4 A»x4 > X @156 B A F| A o @ AP mgHF 5 7
Z % 8 % h5 i VNTRs (STTR3, STTRS, STTR6, STTRY ¥¥ STTR10) =1
MLVAS & 47 » #P176%x % = 158%] » MLVA8E MLVAI164 %] # 31602 161
A e -
MLVA#$% i & B B hp e - 4 AL R 94 324 - $p 9B PFGET)
S|4 9 HP210 F 4 0 MLVA4A 47 17 110 4] %)(Table 17) » @ MLVAS5 2 71
1137 4] %] » MLVAR#F 3]+ MLVA4 % 121% 3] %] » = MLVA4, MLVS5, MLVAS
22 MLVAIL62 & F|»c4 pla szt P pigai B o
MLVALRF m FE L FRZ 2% IS4 A A TR 8 57 3 524
Y2 S. Typhimurium fFtk > * 3235 16 VNTRsZ g * 2> & 5-¢ 3 3 4 &
B % 1998-2003# - %k #1222 k> &5 & BPFGER| N » H v 5 & % 2
Ktk &4 1B PFGEY] u|(Table 18)° & % 2 F#kR) ¥ #3 F - EMLVA
2)w) 5 % 1542 Ftk 0 A 3 4p F PFGE (TW.0001)2: MLVA (SM16.130)]
W ipdB R gL S HF A2ELHPEPN o FES60ETHRR LR G H D
PFGEZMLVAZ| 4] -
ML B A4 5 L 1 * MLVAZ 16 VNTRs L » i FP210 A th2 A
s B % & 47 (phylogenetic analysis) > #7i% = 2_ 3% M T2 #H(Figure 8) » 5 79
BPFGEX] & Ftk% ¢ > 7 6B PFGEX] & FthiR 32t~ 42 > 3 PFGEF] 4|
(TW.0559, TW.0214, TW.0049) Eﬁ%ﬁ% pAse— i 3 I — PFGEZ]
B2 FRRc © G 5 AR g AF AR MLVAT S| > § ¢ 61 PFGEZ| %] 4p 3 7
fe o H ¢ 11 TW.00012 TW.00843] Ftaiw i A2 & B B (Figure 8) o A% B 51T
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ZFR 2 LR xRt g R 2. VNTRs*' » #4413 % %a“-':VNTRs;}éEK$ ,
P12 VNTRS T2 2 S5 B Pl o BT P2LOFI S § g g i 15

(Figure 9) » 3% 4 47 % % b * 0 & J2P1T6F1aPF > H AR (2 ] 77 4y 1138618 7]
tho #RF AT e M 5 (Figure 10) > 0 427212004-2008 & & 5 i 7 2.8,

Typhimurium FHk > 7 %3%iT s ik o
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BEs
% — & % & Shigellasonnei 2 MLVA & 3 & 3| # s

AL ERRT  MLVAS 3 24| E gy 3 * 471 & 0 ¥ 00k R
FRE B AL AT LAY % o MLVAW PFGE} { 404 3]rcd

T

i

LA TRE BB EY; o hPulseNetsf % 3 ¢ 0 PEGEL
S. sonnei etk 2 A A = 2 (18) o A7 A 7 4536 Fth % % B or » MLVA
PFGE+ { 4 ¢4 3224 (D& 5 0.9524 vs. 0.8882) = F]p* » ¥ 124 * MLVA A
4] = 2 kP~ RPFGET¥ % PulseNets 5 & 48 %S. sonneiciif 2 4 3] = % -
825 4 26 B VNTR locid 3 B 1% » e §0 2 Z & PR * 7% o
VNTR loci st & 7 5 W E CARAeERE 2 o PR & § 2 VNTR loci =
TREABERTTHRATETANE2* > FREPFL I A by FEEL
PRERTEARARR AL L AR REET  EHAY A LREP
¢ VNTR loci® 4% (SS3 » SS6 » SS94rSS10) ~ 8% (SS1 » SS3 » SS6 » SS9
SS10 > SS11 > SS134rSS23) » #118 F|2_ A Al»c+ 1 b P& * 2618 chA 4] 5 4

(D& % 0.94680.94814r0.9524)» f& $.3* + P & cn i B o345 % % »S. sonnei

[}

S R EARIHERE AR AR F & A1742 8B VNTR loci { © &5 o 7]
oo 2 Z 213 A Bmultiplex PCRs(AF & Vi &Y B & pF & ;@)T; K1 A 45 S,
sonnei g tA4F 3 i s AR ML o
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VNTR locishikJz o 224xPFGE-indistinguishable 7t ® » 3 8% VNTR loci
(SS1» SS3 > SS6 > SS9 » SS11 > SS13 » SS164rSS23) L ¢ % & » 2+ 5 1 8B
VNTR loci¥ 12 #-536 1% A gtk A 2 1093 & F14] %] » DE 5 0.9473 » % % ¢
44526 VNTR locishi % 437 o

Fr R o MLVAWISTA A2 2 L if & % & AS. sonneic =R 4 %
%o J1* MLVAS HHR T 2578409 ¥ 14k 5 * g 4 o i34 ch
HRRLEE - 2FF0 38 0 ISTA A2 1757 S8 FHkE F % F 9ISTL
A FA e MLVAA A ch % 87 » HER LT 25fcE 278 903 B g 4
WA o@ P AFERR 4447 > MLVAAR#®R>*PFGE ¢ 7 3| > ek
F14| 6] > @ PFGEFR st 3 RE 2 F 282 F 257 9:03 & & % Btk e
T A0 AP A > MLVARPFGEA 42 % &2 = 2 % % d - fAISTA 7]
AW AST) e 73l de 4 BPERRE L F 2 o Mm g Ko o ISTA 4 2 2 $#3¢
PFGE-indistinguishable 7tk 7 #& e7% B i # > R E_ 3R 7 50 53 & 4 #75 D
#EE 27 @ MLVAA 44 > i FEFHATF H R 2 F i (Figure
2) FE R AE RN ATE(1998 2005 B F A ASBRFO £ R
PR ER SEeAs o B2 A - APFGEA] M hERF H EmR T L £
FfcEz A REATFIMEHEP EEFRFF D L > Sl OB ERT R
1 * PFGE# ]3] » = MLVAA 3] i it § 878 4c L R A o

PFGE#t>tS. sonnei [k 82 2% 849 % 45 cha 4] 3 2 > e £ 4r @iz & 47301
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I RE A ARM ER O Glde kAT R P Ak B 2 1% PEGESe 11 % A 22
PR B RE LG A AR AP ARR ARSI AT E 2
RARBEEFPFF aoda i a 7 4 9135 5 3 FPFGEA T > wH ¢ €5
ABRATFAERS Ao 2 ey ¥ o WPFGEA $72914kIST1 7S,
sonnei fFtk » g% B or 5 374 PFGEA F1 3] %W] » H P 5 51% (148 )& I -
PFGE# #]4] %|(JI6N09.0019)(24) * & %« 45 41 > % § — B & 2 PFGE#A
F1A B hE g+ R LR TR AP 0 PFGE #2722 & 5 - B AER
RAF R 2xan1 B o
10 #HBR AT L > 5622 28R T 1 BfBEMLVAL 717
Wlo 97 f A el A & A ul4p £ 1 B loci (Figure 1) 3tk - A HER 2% 2
FtR® 3 - Blocien® B iz A ¥ > &S sonneieiMLVA A 47 7 > 4%
FlthE AR £ 1Bloci» » ¥ i AR E R KR - Mk >4 HUEY A
# 3L » bl4cEscherichia coli (0157 @ H7)+ & D40 I chfF25[17] - 2 7 %
PR AERRFFEOY R p A L FRA EY L1 locisMLVAZ] u
Btk A BRARA BB R L7 6% cBAF - HRE LA F - BRHHYF
oA BT F I MLVAR] B etk o & Fth2 %8 7 P SR RNt b -
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BDNAFE 7| » &% &= T8 B hg "t B VNTRDB > &+ w45 4
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A mﬁﬁ%ﬁs&‘— iR £rrin % iE36S. flexnerismVNTR loci - ] 5 VNTR
locuseri4 4 & =t - _species- & serovar-specific » ¥ 3 ¢locus ¥ ¥ % — species
253 ¥R DVNTR - FBEH Uspeciesf| A% & 5 %2 5 7 «flocus
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VNTR - S. flexneri£ 3 % > 13 B serovars » & FFE » BGET s 5 N7 &

sAVNTR loci » { i&— 3 f|*

Ik

4 FAPFRRE TR AT A
S. flexneris 73] @ » 784 loci£ VNTR » £ & VNTR 2 T el 3] 2 % £
B o

AR 12480 A1 H 2420 BB 2 ¢ 290k 2ax iF 1 2 107 Hk4a
& A FkE 5 0 B U 1048 A1 £ 454k o 1074k4ap ke 0 § 10240 A
Bp g pnfank - BFE o B U SKERY T3 F 2 PFGES
MLVA f FIBI3# & 45 > 745 81 4e32 ¥ bez FIR AL R > F18 7 24K
PR M T SR FRE R E  RE REE Floci 0 B2 RRE R
4a*%3# ¢ HVNTR loci# & alleleshs G fog 2 & - O0tR2a/th > &3 & 5 ~

% i (heterogeneous) » #7i& T 2 VNTR locifivic #* % 322a%# 5 2 v 10fdx i
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MLVA e 3] 7x 4 & 8 *>PFGE » & wc @ * > #&cVNTR loci T 5 #&73
PFGE- 4 & { & 4 Al»x4 > SJ%E‘Z APFGER* fwl7 & & B|F - MLVAh
45 e B o i@ * chABI sequencer™ RIS P R(SHAE k) =EF KT
B4R AP E(IRF - B 4% sk i 5 standard sizing markers* ) ; F]t 0 F
* b 8B loci® K 3+ &2 B multiplex PCRF & » 2 Brunssisequencers 7 ° 7
WPFGE{ it ~ i 7 AR p e 4 R Fth e AF LA H AT 2a
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(FIRIER e YA o 5 ARSI A A MR R (7 PR R 1 & G 7 ehShigella
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S.flexneri# v & F A FtR > L FPRIEL T 5 Ffed s T W~ 2L %
15 FILA A B R T OB A F o

PFGE# MLVA 4 47 %% % B o1 » 4a > 1a/lb ~ 2a/2b/X ~ 3a/3b&2 65 4
AR 3 P A @ b cnpEdE s TR 5 7 e type factor antigense k0 iR
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R B3 AT L B T o group factor antigens2 4% > T ApE B E 0 A
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VNTR locus (Figure 6) > ¥ ¢t 7= ¥ R 2afe2b@Ftk » ¥ £ 7 4Floci > F] 4 group
factor antigens2_ &3 ¥ it 4p § LR o ¥ ¢h > daFF v 2 LRV L A F B
2a2b¥ e ¢ X Al g R F % (outbreak J) 0 77 o 4 4 L] 1HA2b
& A FR o 8 R T TRXa 2 F ik A0 B SMLVARH > 469 4a
EHLYSd 2bE R 2 X R > P H_E F]3 0 type factor antigens=h R % o i
3 Chen% * " # 4 $ 1B 2a8 % 5 Yerui ;743 % 6] > t— 4=S. flexneri 2a
Sl enfs F B HREF BB OY o Ip L 2B HREFER
B o Beiboh FAld 2R LY T A 2R F O PR > kAR L
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%A 45 4
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2w Ale MEFERE Ok AT FARKRY ESRRT - RS
i 7272 fe %] 4 type factor antigens = fE #f ¥ 3 648 0 %o b s AL F Bt 6
fao R F FR6EVNTRIocie & » ¥ i # 3+ 975 S, flexnerisd i3] o4
37 o

3a3b¥ e Fth 0 A S2BEHE X HEFAPLISBloci 0 £ B 4p
M &g (Figure 4) ; PFGER 3 #72& = LG b G~ B om > B 2B e G P
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TAFTHN O VNTRs £ 2 R 2 ¥ % B2 AT A kB
B VNTRs » 7 % %35 7 i JRdenpthe s b (2 207 o 5 8
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PR ARE D ORISR LR DB 2 F1L MLVA £ G & § 04
 F BRI BB ER TR PR AERFE
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P AR M AT T e

AT MLVA RSB Jeg ¥ ety 17 se e VNTRs > £ 1+ & chFRiE
732 o AF 7 I * 5308 VNTRDB", & & 5 i S. Typhimurium AR A
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RERAtk P e B AREORKY 0 2 F RS T]  F] S S
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HAfp » &@ 2 &I 25 g A

2 1 FE E_
s EREALEHTRs s THALE 97 2 PR > 7 AT
ELN
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B 210 $8(P210):5 S. Typhimurium @tk > SE#$E p 9 B & F {7 (5 PFGE
3l%] > 4p e PFGE hjFth > &5 RAT 3% M 02 > P210 BT * 303% 05
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- BERBV BT NERFEIEALEABE RS F LA L 0 B
£ 3 B 4 41> 4 (high discriminatory power) ~ % = & (low cost) ~ F L % ** %
3# (case to interpret) ~ FALF % 3 F 2 3 (high portability) & i P-i& ~ £ » 47
# A (high throughput)2_ # % o MLVA £ § &% 4 A»c4 > T % 5 33
FEABRHRIEAIE I H T AR Ao\%‘rﬁ 5 VNTRs s MLVA ¢ 2 7 4
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B s o e BEEF NG S s YT A o AHRFEEA R R
FE RIE* 1 4 % VNTRs % 7 1 i multiplex PCR & & 4c 72 4 45 5 & 47
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Figure. 1. Minimum spanning tree of the MLVA genotypes for the S. sonnei
strains collected from 10 shigellosis outbreaks. The clustering was constructed
by a minimum spanning tree algorithm. Arabic numerals (1 to 10) and indicate
the outbreaks from which the MLVA strains were collected. The circle size is
proportional to the number of isolates belonging to the indicated MLVA
genotype. MLVA types differing by zero or one VNTR locus are regarded as a
group and are marked with gray. Differences in loci between the two MLVA
types are numbered. The IST genotypes for the outbreak strains are indicated.
MLVA codes are marked in the circles.
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Figure. 2. Minimum spanning tree of the MLVA genotypes for 22 S. sonnei
isolates with indistinguishable PFGE patterns (J16N09.0015) collected from
nine epidemiologically unrelated events (E1 to E9) in five different countries.
Each event is noted with the country of infection, the year of occurrence, and the
IST genotype. The circle size is proportional to the number of isolates belonging
to the MLV A genotype. MLVA types differing by zero or one VNTR locus are
regarded as a group and are colored gray. The differences in loci between two
MLVA types are numbered. The MLVA codes are indicated in the circles.
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Figure 3. Dendrogram constructed with PFGE patterns using UPGMA algorithm
for the Shigella flexneri isolates and the associated information related to the
bacterial isolates. The isolates were grouped into two major clusters, A and B.
(A) the dendrogram for isolates in cluster A; (B) dendrogram for isolates in

cluster A.
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Figure 4. Phylogenetic tree for 242 S. flexneri isolates constructed with MLVA

profiles using minimum spanning tree algorithm. Imported isolates were marked
in red color and the ATCC strain (ATCC 700930) was marked in black color.
The area of circle is proportional to the number of isolates belonging to the
indicated MLVA genotype. MLVA types differing by three or less are regarded as
a group and are marked in gray shadow. Differences of loci between two MLVA
types are indicated by bold black line for 1 locus, red line for 2 loci, dash red
line for 3 loci and blue line for 4 or more loci and the differences are numbered.
The phylogenetic tree showed 5 major clusters, 4a, 6, 3a/3b, 1a/1b and 2a/2b.
Each of groups 3a/3b and 2a/2b consisted of 2 subclusters.
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Figure 5. Phylogenetic tree for Shigella flexneri 4a serotype isolates constructed
with MLVA profiles using minimum spanning tree algorithm. The area of circle
is proportional to the number of isolates belonging to the indicated MLVA
genotype. Serotype for the genotype was indicated within the circle. Differences
of loci between two MLVA types are indicated by bold black line for 1 locus, red
line for 2 loci, dash red line for 3 loci and blue line for 4 or more loci and the
differences are numbered. The isolate indicated by number 5 and marked in red
color was originated from Cambodia. The other 5 isolates, which were not
recovered in a psychiatric hospital center in Hualien County, was numbered as

those assigned for the isolates listed in Table 13.
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Figure 6. Phylogenetic tree for Shigella flexneri 3a/3b and 1a/1b serotype

isolates constructed with MLVA profiles using minimum spanning tree
algorithm. The isolates originated from Cambodia in 3a/3b subcluster B was
marked in red color. Differences of loci between two MLVA types are indicated
by bold black line for 1 locus, red line for 2 loci, dash red line for 3 loci and blue
line for 4 or more loci and the differences are numbered. The isolates recovered

from outbreak A were colored in blue.
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Figure 7. Phylogenetic tree for Shigella flexneri 2a/2b serotype isolates
constructed with MLVA profiles using minimum spanning tree algorithm. The
imported i1solates were colored in red and the ATCC strain was marked in black
color. The other colors each indicated isolates recovered from an outbreak.
Differences of loci between two MLVA types are indicated by bold black line for
1 locus, red line for 2 loci, dash red line for 3 loci and blue line for 4 or more
loci and the differences are numbered. The isolates recovered from outbreak A

were colored in blue.
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Figure 9.Salmonella enterica serovar Typhimurium Ftk .5 B 2B = < B %
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Table 1. Characteristics of 10 shigellosis outbreaks and genotypes of 151 S.
sonnei isolates from the outbreaks

Outhreak Date of isolation ~ Location No. PFGE type® IST* MLVA type
utbrea
(yr/mo/day) (county) isolates (no. isolates) (no. isolates) (no. isolates)
. J16N09.0002 (5)
1 1996/2/5-1996/3/10  Hwalien 7 IST11(7)  SS26.73 (7)

J16N09.0003 (2)

J16N09.0015 (4)

J16N09.0016 (1)
$S26.18 (6)
3 1998/10/31 Taoyuan 8  J16N09.0129 (1) ISTI18 (8)
$S26.74 (2)
J16N09.0140 (1)
______________________________________________________________________ jleNovol4r () oo
J16N09.0014 (5) $S26.21 (5)
4 1998/11/6 Taoyuan 6 IST21 (6)
e J16N09.0096 (L) T S826.75(1)
J16N09.0019 (17)
J16N09.0020 (1)
J16N09.0023 (9)
J16N09.0024 (1)
J16N09.0025 (10) $S26.1 (3)
, ISTI (48)
5 2000/10/20-1998/11/4 Hwalien 49 JI6N09.0026 (6) . 0 $S26.66 (43)
J16N09.0027 (1) $S26.129 (3)
J16N09.0028 (1)
J16N09.0029 (1)

J16N09.0131 (1)
______________________________________________________________________ JI6N0.0127 (1)
J16N09.0018 (9)  IST3(16)  SS26.3 (16)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, JI6N09.0036 (8)  IST26(1)  $526.102 (1)
J16N09.0019 (18)
J16N09.0023 (3)
$S26.111 (2)
7 2001/8/9-2001/8/24 Nantou 27  J16N09.0050 (1)  IST1 (27)
$S26.125 (2)
J16N09.0125 (1)
$S26.130 (1)
______________________________________________________________________ JieN09.0147(4)
J16N09.0072 (4)
8 2001/10/4-2001/10/5 Taoyuan 6  J16N09.0086 (1) IST1(6)  SS26.1(6)

J16N09.0126 (1)

S$S26.1 (22)



$S26.1 (7)
9 2002/4/21-2002/6/5 Nantou 14  J16N09.0019 (14) IST1 (14)  SS26.125 (6)
$S26.142 (1)

10 2003/12/18-2004/1/9 Taitung 8 JI6NO09.0118 (8)  IST7 (8) SS26.7 (8)

“Data from a previous study °.
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Table 2. Characteristics of the 26 VNTR loci and the primers for MLVA analysis.

Strain Strain
Ss046 53G
Allele
VNTR Consensus  Length of . Number Length of ) Number Length of  No. diversity® )
ocus sequence(s) of  repeat Location of repeat amplicon Location of repeat amplicon  allele? (126 Primers
repeat unit  unit (bp) unit unit
strains)
SS1 ATGCGCC 7 1616607- 10 195 1685624- 1 132 11 0.57 (0.72) VIC-TTGCCAGTACACCTCACTCG
1616676 1685630 GCGTCGGCGTTAATATCACT
SS2 CGTTCCCAG 9 3720971- 2 181 3854019- 1 172 2 0.29(0.39) 6-FAM-AACCGGAGTGCAGCATAATC
3720988 3854027 TTTAACGTCGATGCGAAATG
SS3 CATTCAA 7 3462989- 14 212 3595484- 16 226 20 0.83(0.91) 6-FAM-CTGGGAGATGAACAGGAGGA
3463086 3595595 ATGCCAGCGACAAGTTTCTT
SS4 ATGCTGA 7 3592746- 2 238 3726183- 3 245 2 0.29 (0.39) 6-FAM-ACCCAGCTGAATGGATTGTC
3592759 3726203 AGCTTCAGATCCTTGCCGTA
SS5 CGTCTTC 7 3589488- 4 245 3722688- 3 238 2 0.34(0.44) 6-FAM-CTCTGCTGAGCATCACGAAA
3589515 3722708 AGCGGGTAACTGAATCATGG
SSé6 AGAAAGC 7 4203622- 3 250 4323815- 13 243 20 0.83 (0.92) NED-GAGTCGCTAAACGCTTGCTT
4203719 4323905 GGGAAATAGAGCGGACCTTT
SS7 ACACCAT 7 1363761- 2 177 1346602- 3 184 2 0.33(0.44) NED-CACGGCTGAAATCAACATGA
1363774 1346622 CACGTGCTCGCTCTTTAGAA
SS8 GGTAATGACT 60 3975503~ 1 196 4112363- 2 256 2 0.04 (0.12) VIC-CGGATGATTGCCGAGATATT
CCAACTTATT 3975562 4112482 CGATATACGCAGCGAATTGA
GATAGTGTTT
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SS9

SS10

SS11

SS12

SS13

SS14

SS15

SS16

SS17

SS18

TATGTTCA

GATAATGCCC

GATGACTTTG

TC

TGCAGG

AGAGGA

CTGACT

AACCCGGTG

GCTGGT

TGCCAGATC

GCCATT

AAAGTGCTAT

GCAGTAA

CCGATG

CCTAT

17

4197029-
4197076
765727-7
65710
266254-2
66277
281168-2
81185
2893867-
2893884
815674-8
15691
1733392-
1733403
4666803-
4666836
1418565-
1418576
4755082-
4755091

209

198

199

188

236

165

246

134

244

213

4317216-
4317269
777669-7
77710
261172-2
61207
278744-2
78770
3026278-
3026289
830701-8
30727
1814911-
1814928
4822898-
4822948
1403533-
1403550
4919271-
4919285

59

215

223

211

197

230

174

252

151

250

218

0.61 (0.76)

0.58 (0.74)

0.57 (0.73)

0.36 (0.48)

0.38 (0.5)

0.29 (0.39)

0.34 (0.44)

0.31 (0.45)

0.34 (0.44)

0.28 (0.37)

VIC-CGCAATCAGCAAAACAAAGA
GCGATGCTGGAAAAACTGAT
6-FAM-ACGGTGGGCTTTCTCTACCT
GCGAGGGGGAGATCAGTATT
NED-CTGGTCCGGGAGATTATCG
CTGTTTCAGCGGTCTCTTCC
NED-GCTGTAGGCACGGAAAAGAA
TGGATATTGTGCAGGGTTCA
VIC-AGACGCTGGCTTATGACGAT
GCCACTGTCCTGAATGGTCT
PET-TTCAAAAGTCTGCCCGTTGT
GTGGATTTTGCGGAACAGAT
NED-ACCCGCTCTCTTCGCTTAAT
TTGGCTCATCAAGCACAATC
6-FAM-GTCAGGTTATGCGTCTGCAA
AAGAAGAAAGCGTCGCGTAA
VIC-GTTACCTGTATGCCGCGATT
AGCGTCAGTACGCCGTTAAT
PET-TGGTTATGATGTCACTGGCAAT
CCATTTTTCACCGTAATGGTTT



SS19

SS20

SS21

SS22

SS23

SS24

TGTTA 5

CGTTACTCCC 40
CGGTTCCCGC
ATCAGAATTA
CGTGGTAGTA
ATAAGAAAAA 18
TCTTTAGC
AAACAGAAC 11
TC

GTTAACGCTT 16
ACCTCC
AATCCTCTAT 168
CACCGACCA
AATTCGAAAA
GCCTGCTCA
ACGAGCAGG
CTTTTTTGCA
TTTGTAGCTC
ATGAGGATG
AGAACCTCCG
GGGGCAGGG
AGGTTCGACT
CGAGCGAAG
CGAGAGAAC

2478072-
2478081
4650394-
4650473

4493355-
4493372
4545382-
4545403
3777764-
3777717
4038618-
4038953

243

243

204

237

180

485

2569486-

2569500

4806529-

4806568

4648827-

4648862

4702309-

4702319

4038374-

4038453

4175556-

4175723

60

1

1

248

203

222

226

212

317

0.34 (0.44)

0.34 (0.44)

0.27 (0.37)

0.34 (0.44)

0.38 (0.48)

0.34 (0.44)

PET-CGAGCATTTTACCCCAAAAA
TTTCCGCATTACGGAGAGTT
PET-TGGCAATGTTTCGTTGGTTA
GTGCAAAGCTTAGGCGTGAT

VIC-TCGATAAATGCGTGAAAAACTT
TGTGAATAGCAACAAAACGACA
PET-GTTTTAAACGCATCAGAAGACG
ACTGTTGGCGAGAAAGCTGTA
PET-CTGGCTTAATGGCTACATAC
CGCATGAGCGTGTTGTAATG
NED-ACGAAGGGGTCGGAGGTT
GCGCGTCTTATCAGGCCTAC



SS25

SS26

GTTGCGCCAG
CAACGGCCC
GCAGGGCGA
G
CCACGAAGT
GGCGAGT
ACTAGACTGG
CCCCCTGAAT
CTCCAGACAA
CCAGTATC
ACTTAAATAA
GTGATAGTCT
TAATACTAGT
TTTTAGAC
TAGTCATTGG
AGTACAGATG
ATTGATGTCTT
AGGGCCG
GAGAAACGC
AGACGGCGTA
CcC
GCATCCGGCA
GTTGGCGCAC
AATGCCTGAT
GCGACGCT

135 3466987-
3467121
101 4798869-
4799272

243

555

3599989-
3600258

4962108-
4962511

61

2

4

378

555

2

4

0.19 (0.27)

0.09 (0.15)

NED-TAGCGGTGCGACAAATTACA
TGCTGAACAATTGCGATCTT

PET-CGTATGCGTTGTTTAGCGTTAG

TCTATTTGTGACATGCCGGATA



TGACGCGTCT
TATCATGCCT
ACAAGTCTGT
GCCGAACC
GTAGGCCGGA
TAAGGCGTTC
ACGCC

*Number of alleles detected in 536 S. sonnei isolates.
PAllele diversity calculated from 536 isolates (from 126 MLVA strains)
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Table 3. MLVA profiles for 536 S. sonnei isolates characterized in this study.
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Table 4. Shigella flexneri isolates used in this study.

Serotype 1995 1996 1997 1998 1999 2000 2001 2003 2004 2005 2006 2007 2008 Total
la 1 1 1 3

1b 2 6 8

2a 1 4 1 1 1(1)* 2 1 48 2)° 8 16(7)¢ 62" 1 90 (12)
2b 1 1()° 3 (2)8 5(3)
3a 1 3 2(1° 2 8 (1)
3b 1 2 1 4

4a 1 2 2 13 84 4 1 ()" 107 (1)
4b 1(1) 1(1)
Non-typable 2 2

X 10 10

Y 1 1 2

6 1 1 2

Total 1 4 4 1 3(1) 5 5 1(1) 1 73(2) 96 24(2) 2322 1 242 (18)

® China; ® China; ¢ Cambodia (1), Indonesia (1); ¢ China (3), India (2), Indonesia (2); ¢ Cambodia (1); " China (1), Cambodia

(1); €Egypt (1), Indonesa (1); " Cambodia; ' India; ' ATCC 700930
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Table 5. Residency of Shigella flexneri infected persons.

g de de it 47 47 e ¥R S S PF LA L AR FE 44
‘ ‘ S ‘

OOPT 5 m v p R B B R 7B R wosomom T
la 2 1

1b 1 5 2

2a 1 6 1 2 2 26 1 1 2 2 4 34 3 5 90
2b 1 1 2 1

3a 1 2 1 1 1 1 1

3b 1 1 2

4a 1 1 2 102 1 107
4b 1 1
Nontypable 1 1 2
X 10 10
Y 1 1 2
6 1 1 2
Total 2 8 1 6 2 3 8 34 14 1 1 3 2 4 1 14 6 5 24
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Table 6. VNTR candidates selected from the tandem repeat sequence loci explored by VNTRDB program from genomic

sequences of Shigella flexneri serotype 2a strain 301, serotype 2a strain 2457T, serotype 5 strain 8401.

Indices (Start—End) Copy number Pattern  Matchs /

301 2457T 8401 301 2457T 8401 dif Size Indels %
3106840-3106949 3095532-3095587  3092653-3092699 12.22 6.22 5.22 7.00 9 100/ 0
909098-909109 903875-903892 767291-767308 2.00 3.00 3.00 1.00 6 100/ 0
1282413-1282611 1282112-1282488 1297107-1297305 1.11 2.11 1.11 1.00 178 100/ 0
2832848-2833037  2827433-2827716 1742507-1743379  2.02 3.02 1.02 2.00 94 98/ 0
1105540-1105570 4270986—-4271043 1110707-1110737 1.14 2.14 1.14 0.99 27 100/ 0
1048053-1048061 1052269-1052277 1056631-1056645 1.50 1.50 2.50 1.00 6 100/ 0
1121816-1121823 1124692-1124699 1139885-1139896 2.00 2.00 3.00 1.00 4 100/ 0
1307681-1307716 1307531-1307566 1321598-1321645 6.00 6.00 8.00 2.00 6 orl2 76/ 0
1404218-1404230  742939-742947 1422903-1422915 3.25 2.25 3.25 1.00 4 100/ 0
1411792-1411894 2700263-2700315 0-0 2.05 1.05 0.00 1.00 50 98/ 0
1503201-1503221 1541550-1541570 1505628-1505666  2.33 2.33 4.33 2.00 9 100/ 0
1627362-1627390 1666964-1666992 2979232-2979248 241 2.41 1.41 1.00 12 100/ 0
1643653-1643676 1683257-1683289 1642761-1642784  2.66 3.66 2.66 1.00 9 100/ 0
1726368-1726412 1723829-1723858 2739085-2739114 3.00 2.00 2.00 1.00 15 93/ 0
1783984-1783999 1821682-1821697 1783292-1783323 1.62 1.62 4.00 2.37 8 100/ 0
1815154-1815655 1812670-1813171 2878648-2879008 3.56 3.56 2.56 1.00 141 100/ 0
1980470-1980480 1957099-1957109 1989147-1989152  2.20 2.20 1.60 0.60 100/ 0
2013474-2013482 1990100-1990108 2022145-2022159 1.50 1.50 2.50 1.00 100/ 0
2014554-2014577 1991180-1991203 2023231-2023247 342 342 242 1.00 907/ 0
2021836-2021866 1998462-1998520  2030506-2030536 1.10 2.10 1.10 1.00 28 100/ 0
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2191828-2191884
2249755-2249767
2415189-2415202
244319-244334
2596144-2596163
2602152-2602207
2657390-2657419
2924609-2924635
3116928-3116942
3996256-3996306
4408247-4408258
4503901-4503946
4552030-4552041
4578870-4578879
498342498358
630853-630864
632053-632075
7105-7118
746797-746805
817159817166
882393-882408
885802-885877
935839-937694
2602886-2603004
373303-373313

2173326-2173382
2229151-2229163
2394619-2394632
247649247664
2574251-2574270
2580259-2580314
2650951-2650980
2919274-2919290
3105564-3105578
822318-822350
4400417-4400425
4496033-4496078
4544156-4544167
4570993-4571002
498129498145
626956-626967
628156-628178
7105-7118
742939742947
813301-813308
4050380-4050395
880599-880674
4103658-4104547
2580993-2581111
3538293-3538303

2194110-2194184
2243405-2243423
2407742-2407760
249165-249174
2591958-2591983
2597972-2598003
2653067-2653106
2971584-2971600
3102685-3102706
787659787709
4376829-4376840
4471718-4471799
4519106-4519113
4545941-4545960
542957-543009
675228-675239
676428-676442
7105-7184
2802448-2802460
853148-853161
4067314-4067323
919895-920048
3619938-3621310
2598682-2598744
368202-368208

3.16
2.16
2.79
2.66
3.33
2.33
6.00
2.70
2.14
8.50
4.00
1.27
3.00
1.00
1.88
4.00
2.87
2.33
2.25
1.33
2.66
1.94
3.83
2.12
2.75

88

3.16
2.16
2.79
2.66
3.33
2.33
6.00
1.70
2.14
5.50
3.00
1.27
3.00
1.00
1.88
4.00
2.87
2.33
2.25
1.33
2.66
1.94
1.83
2.12
2.75

4.16
3.16
3.79
1.66
4.33
1.33
8.00
1.70
3.14
8.50
4.00
2.27
2.00
2.00
5.88
4.33
1.87
13.33
3.25
2.33
1.66
3.94
2.83
1.12
1.75

0.99
1.00
1.00
1.00
1.00
0.99
2.00
1.00
1.00
3.00
1.00
0.99
1.00
1.00
4.00
0.33
1.00
11.00
1.00
0.99
1.00
1.99
2.00
1.00
1.00

18

24

10

80/ 0
100/
100/
100/
100/
100/
100/
100/
100/
100/
100/
100/
100/
100/
100/
100/
100/
100/
100/
100/
100/
86/ 5
96/ 0
100/ 0
100/ 0
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660913-660926
705741-705749
2816643-2816696
3883519-3883557
2923013-2923060

3826976-3826989
701957-701965
2811252-2811281
708281-708319
2917678-2917725

3836633-3836642
750244-750259

1727226-1727249
3917644-3917664
2970015-2970035

3.50
1.28
8.83
6.50
5.33

3.50
1.28
4.83
6.50
5.33

2.50
2.28
3.83
3.50
2.33

1.00
1.00
5.00
3.00
3.00

O AN N 9 B

100/ 0
100/ 0
97/ 2
100/ 0
97/ 0
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Table 7. VNTR candidates selected from the tandem repeat sequence loci explored by VNTRDB program from genomic

sequences of 3 Shigella species.

Copy number

S. flexneri Pattern Matchs

Locus S. dysenteriae S. flexneri S.sonnei  S.sonnei . . ndels %
s Sd197  2aste 301 N G 53G st Ssoae Doeremee S
2457T

SSTR-CI1 17.22 1.22 1.22 1.22 1.22 15.99 9 98/ 0
SSTR-C2 1.71 2.00 2.00 13.00 14.00 12.28 7 100/ 0
SSTR-C5 1.50 6.50 6.50 2.50 2.50 5.00 6 93/ 0
SSTR-C6 6.80 3.79 3.79 2.79 2.79 4.00 5 9/ 0
SSTR-C7 2.33 6.22 6.22 3.22 3.22 3.88 9 93/ 4
SF-11a 1.00 3.00 3.00 1.00 1.00 2.00 17 100/ 0
SSTR-C9 3.85 1.85 1.85 1.85 1.85 2.00 7 100/ 0
SSTR-C11 2.23 1.23 1.23 3.23 2.23 2.00 17 97/ 0
SF16a 3.75 1.75 1.75 2.25 2.25 2.00 8 95/ 0
SSTR-C13 2.55 4.22 4.22 3.22 3.22 1.66 9 86/10
SF14a 1.58 2.58 2.58 1.50 1.50 1.08 12 100/ 0
SSTR-CI18 1.05 1.05 1.05 2.05 2.05 1.00 19 100/ 0
SSTR-C19 1.45 2.45 2.45 1.45 1.45 0.99 24 97/ 2
SFSTR-C2 0.00 7.59 7.59 3.59 3.59 4.00 5 91/ 8
SFSTR-C4 0.00 1.11 1.11 2.11 2.11 1.00 35 97/ 2

SF12a 9.02 7.02 7.02 7.02 7.02 2.00 39 88/ 2
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Table 8. Shigella flexneri strains used to screen VNTR loci.

Strain code Serotype  Yr.isolation  Source County Source City
86e47955 la 1997 + L R: P L4
sh19453 1b 2000 2 Rk g I
89¢0199 2a 2000 =ik % I
sh19240 2b 2000 YR ok
C05.0969 3a 2005 ¢ R
sh20907 3b 2000 2 KRk BRI
E05.0785 4a 2005 = T RR 324
C05.1375 6 2005 £ 7 %+ 7R
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Table 9. Locations, copy number, sizes of amplicons of 36 VNTRs in sequence strains, 301, 2457T and 8401.

Strain 301 Strain 2457T Strain 8401
Length
Number
of Number Number
VNTR ) of  Length of ) Length of ) Length of
repeat Location . Location of repeat i Location of repeat i
locus i repeat amplicon ] amplicon ] amplicon
unit ) unit unit
unit
(bp)
SF1 6 909098-909109 2 242 903891-903908 3 248 767291-767308 3 248
SF2 178  1282397-1282574 1 294 1282112-1282467 2 472 1297091-1297268 1 294
SF3 6  3996256-3996303 8 179 3776951-3776980 5 161 3786522-3786569 8 179
SF4 6  2816650-2816691 7 204 2811285-2811302 3 180 2847109-2847120 2 174
SF5 94  2832848-2833035 2 286 2827459-2827740 3 380 2830844-2830937 1 192
SF6 9  3106840-3106947 12 250 3095559-3095612 6 196 3092653-3092697 5 187
SF7 5  2657390-2657419 6 208 2650977-2651006 6 208 2653067-2653106 8 218
SF8 9  2923013-2923057 5 211 2917704-2917748 5 211 2970015-2970032 2 184
SF9 9 1643653-1643670 2 228 1683282-1683308 3 237 1642761-1642778 2 228
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SF10

SFI11

SF12

SF13

SF14

SF15

SF16

SF17

SF19

SF20

SF21

SF22

SF23

SF24

SF25

SF26

17

39

24

12

27

28

12

141

18

6

3883519-3883554
3416399-3416449
886809-887080
2602152-2602199
517804-517827
3501665-3501691
354277-354284
2021810-2021837
1048053-1048058
1121816-1121823

1627362-1627385

2791628-2792050

2014554-2014574
2191828-2191881
2415189-2415198

244319-244330

150

227

384

198

199

156

166

173

217

246

179

647

206

246

244

201

3891055-3891090

3406574-3406624

881622-881893

2580285-2580332

513696-513719

4270991-4271044

353412-353419

1998462-1998517

1052285-1052290

1124708-1124715

1666989-1667012

2786262-2786684

1991206-1991226

2173352-2173405

2394645-2394654

247649-247660
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150

227

384

198

199

183

166

201

217

246

179

647

206

246

244

201

3917644-3917661

3378282-3378332

920980-921251

2597972-2597995

561120-561144

3463579-3463605

388376-388383

2030479-2030507

1056631-1056642

1139885-1139896

1595095-1595106

2878756-2879037

2023231-2023244

2194110-2194181

2407742-2407756

249165-249170

132
227
384
174
199
156
166
173
223
250

167

506

199
264
249

195



SF27

SF28

SF29

SF30
SF31
SF32

SF33

SF34

SF35

SF36

SF37

10

39

56

2596144-2596161

4578870-4578879

630330-630338

632053-632068
7105-7116
817159-817164

885802-885879

2602886-2602997

3946251-3946262

705741-705747

2013477-2013482

242

174

234

222
173
174

203

244

181

235

235

2574277-2574294
4571020-4571029
626449-626457

628172-628187
7105-7116
813317-813322

880615-880692
2581019-2581130
3826976-3826987

701973-701979

1990129-1990134

242

174

234

222
173
174

203

244

181

235

235

2591958-2591981
4545941-4545960
674702-674713

676428-676435
7105-7182
853148-853159

919895-920050
2598683-2598737
3836606-3836613

750244-750257

2022148-2022159

4

—_—

2

2

248
184
237

214
239
180

281
188
177
242

241
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Table 10. Primers, dyes and multiplex PCR combinations.

Multiplex Working conc.

Locus Primer sequence (5' to 3")* m (7
PCR sets " e ( ) (uLM) (©)
GGGTGAAGGTGCCAAAGTTA
SF35 0.1 54
7 6-FAM-ATGAGCGGTCAACAGGTTCT
GAAGAAGTGGAAAGGCGTTG
SF26 0.1 54
1 7NED-AATCACCCTTCGTTGTCAGG
SF7 PET-CCGGAACTATTGGTCTGGAA 01 ”
........................................ ATCGACCACATGTTCAATGG .
VIC-GTTATGCGCCGTTATCACC
SF29 0.1 54
........................................ GTTAACATCACCGCGAAGGT
SF1 6-FAM-GGGATTTAGGGGGAGATCAG 0.1 54
........................................ CTGGTTTTGCTGATGCGTTA .
NED-CCGCAGCAAGGGACTATTT
SF32 0.1 54
5 GCGTTCCGATACCAGTTGAT
PET-CKGGAACCGTTTTGTATCAG
SF10 0.1 54
........................................ AAGGACGCACGTCAAATACC
VIC-CTGATGGCGAAGGAGAAGAA
SF22 0.2 54
........................................ AAGGGAGTATGCGGTCAAAA
SF19 6-FAM-CGTGGATGATTGTGGTTCTG 01 54
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII AGGATCGCATCGATAAAACG '
NED-CTGCTGCACACCTTAAACCA
SF27 0.1 54
3 AGGTGATTACGTGCCAGTCC
PET-CCCGCCAGTAATATCAGCAT
SF31 0.1 54
llllllllllllllllllllllllllllllllllllllll CAGCGCAGTATGTTTTCCAA
VIC-GAATTTTCGCCAATGAAAGC
SF12 0.1 54
VGTCGCCATTACGCATCAAC
SF4 6-FAM-CCGAGGAACAGTACGCTTTT 01 ”
7 CCTGCTGGCTTACCACACC ’
SF15 NED-CCCACCTTTTGATTCTGGATAA 01 "
4 7 GCCATAAACAATCCAACTGTGA '
GAGCAGGGATCCGTCATTTA
SF25 0.2 54
........................................ PET-CGTGATGATTTCCGAGGTGT
SF3 VIC-TTTTAGCATGGTTATTCTCCTTG 0.1 54
........................................ GCGATGCTGGAAAAACTGAT .
6-FAM-AAGCAACGGACAACGAGAAT
5 SF36 0.1 54

GGAAGAGCGAGAACGCATAC
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NED-GCCAGAGCTGTTGGTACTGG

CGATTTTTGTCCGCTGAAAG

PET-GTACGCGGAAATCCTGAAGA
GTGATCCCACATGACATCCA
VIC-AAATTGCCCGCAGYAAAGTG

AAACCGCCAGCAAAATAAAG

6-FAM-CAAATGGTAACGTCGCATCA
ATGGGATTGCTGCGTAACAC
NED-GAGATCCTGATGCGTCGTTT
GGAATRAACGTCAACGAGGT
PET-GGGCAAAATTAGCTCGGAGT
GCCAAAGGGAGCAGACTGTA
VIC-GGTTACCCACAGCAGTCACA
TGTGGAGCAAAAGTGGATTG

6-FAM-TTCTCAGGCACAAAGTGACC
CGCTTGATATGAGCGTGAAA
NED-GCCGCCGGATTTATCTTTAT
CAATTTGTTCGGCATCGTAA
PET-AATATTATCGGCGGTGCAGT
CGTATTCTTCGCCATTCCAT
VIC-AGCGAAGAGAGCGACAAGAT
TGAGATGCACCTCTTCCTCA

6-FAM-CTGGATGTTCTGGCGTACCT
CCACCGGTTAAGCCAAATAA
NED-TGTTGTTAACTCGCCGTTCA
CTGTTGCTGCACAGTCTTCA
PET-TCTCCTGACCTTGGGTATCG
AGACCGAAGCGTAAGACCAA
VIC-AAGCAAGCCTTAGCAATCTTTG
TCTGCATTCACTTCTTCTACCG
6-FAM-TTCAGCAATCTTTCCGATCA

CCCGCTGATAATTCACCTGT

NED-GTCACTCTCGTCTGGGGAAT
GCGGGAACGGACTGTTAAAT

PET-GAAATACTCAGGTGTCAACATTCG

GCTTTGGAGAGTATTATTGCCTGT

VIC-AATCTGGCCAATGCCTCTAC
CAACCTGAATGCTGCCATTA

0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
0.1 54
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“6-FAM, NED, PET and VIC are ABI patented fluorescent dye
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Table 11. Allele diversity of 36 VNTR loci for various serotype groups.

Range of

2a 4a 10 serotypes Total

VNTR locus No. alleles copy
(n=90) (n=107) (n=45) (n=242)
number”

SF1 5 0-4 0.04 0.00 0.72 0.56
SF2 4 1-3, 283 0.02 0.29 0.20 0.51
SF3 12 2-18 0.73 0.60 0.79 0.77
SF4 12 1-12 0.70 0.00 0.83 0.70
SF5 6 0-3, 155, 161 0.16 0.11 0.68 0.64
SF6 18 0-19 0.86 0.00 0.84 0.76
SF7 9 2-12 0.69 0.00 0.50 0.62
SF8 7 2-8 0.47 0.00 0.71 0.65
SF9 8 1-9 0.59 0.07 0.74 0.61
SF10 5 1-6 0.16 0.00 0.71 0.61
SF11 3 1-3 0.43 0.00 0.65 0.62
SF12 5 2-8, 389 0.00 0.02 0.41 0.54
SF13 3 1-3 0.28 0.00 0.12 0.44
SF14 4 0-3 0.02 0.00 0.68 0.56
SF15 2 1-2 0.02 0.00 0.44 0.49
SF16 2 1-2 0.00 0.00 0.37 0.50
SF17 2 1-2 0.31 0.47 0.08 0.49
SF19 2 1-2 0.02 0.02 0.35 0.50
SF20 3 0-3 0.00 0.02 0.08 0.02
SF21 3 0-2 0.06 0.00 0.62 0.22
SF22 5 0-4 0.21 0.07 0.60 0.57
SF23 5 0-9 0.00 0.50 0.51 0.64
SF24 4 3-4, 241, 258 0.00 0.00 0.65 0.53
SF25 10 0-11 0.14 0.19 0.45 0.23
SF26 4 0-3 0.00 0.04 0.70 0.57
SF27 4 2-4,241 0.49 0.00 0.62 0.62
SF28 2 1-2 0.00 0.00 0.47 0.50
SF29 2 3-4 0.00 0.00 0.43 0.50
SF30 2 2-3 0.00 0.00 0.44 0.49
SF31 4 2-11 0.00 0.00 0.24 0.05
SF32 2 1-2 0.00 0.00 0.44 0.49
SF33 3 2-4 0.00 0.00 0.58 0.15
SF34 3 1-3 0.34 0.00 0.13 0.49
SF35 2 2-3 0.00 0.00 0.47 0.50
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SF36 3 0-2 0.00 0.00 0.54 0.53
SF37 3 0-2 0.00 0.04 0.47 0.50

“Some alleles have no perfect copy number and are indicated by the amplicon

lengths of the alleles assigned by the numbers larger than 100.
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Table 12. The discriminatory index (DI) and confidence interval (CI) of various typing methods for various serotype groups

. 2a (n=90) 4a (n=107) 10 serotypes (n =45) Total (n=242)
Typing
No. No. No. No.
method DI CI DI CI DI CI DI CI
types types types types
PFGE 43 0.9416 0.9096-0.9735 17 0.7367 0.6768-0.7967 35 0.9798 0.9578-1.0018 95 0.9401 0.9221-0.9580

MLVA (36)" 59  0.984 0.9754-0.9927 44  0.8975 0.8540-0.9411 40  0.9919 0.9803-1.0035 143  0.9776 0.9676-0.9877

MLVA (8) 51  0.9778 0.9682-09874 40  0.8965 0.8533-0.9397 NA NA NA NA NA NA

* The number in parenthesis indicates the number loci included in the MLVA typing panel. The 8 loci in MLVA (8) are SF3,
SF4, SF6, SF7, SF8, SF9, SF11, SF27 for the 2a group; SF2, SF3, SF5, SF9, SF17, SF22, SF23, SF25 for the 4a group.
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Table 13. Shigella flexneri 4a isolates collected not in a psychiatric nursing

center in [-Lee Township, Hwalien County.

No. Strain code Year PFGE-Notl-pattern SF. MLVA type Source county Source city
1 sh07396 1997  JZXN09.0095 SF36.125 5k =€ 7R
2 sh18247 1999  JZXN09.0097 SF36.126 ¢ R ok
3 sh18504 1999  JZXN09.0096 SF36.113 2 5k =€ 7R
4 90e2459 2001 JZXN09.0055 SF36.112 £ LRk 2t TR
5 04-901-762456 2008 JZXN09.0289 SF36.86 B 225 B
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Table 14. Primers, dyes and multiplex PCR combinations.

Multiplex Locus . Working . Dye
. Primer sequence (5' to 3") Tm (C)
PCR set (alias) conc. (UM) labled
TGCCACACAAGACGAAATTA F:58
ST16 0.15 PET
TCTATGCAAACCAGCAATGA R:59
CGAAGCACTTAGCAAGAACG F:59
ST17 0.1 VIC
{ GAGTCCAACAGGAAACCGTAA R:59
GGATGCGCTGTTAGAACGTC F:o61
ST35 0.15 NED
CCACGGTGTAAACCCGTTAG R: 60
CTCCCCCTTTTTCAGGGTAT F:59
ST36 0.4 FAM
GCCATGCAGTCCGCTATTAT R: 60
STO1 CCGAGTCAACGCCTGTTCAG 0.1 F: o6l NED
(STTR7) ACGCTGTAATGGACGGCTGTC ' R:61
GGTCATTGAGGACGTGTGAT F:59
ST22 0.1 VIC
5 GACGGGAATACCCTGGAATA R:59
GCGGCAGTTGATTTATGACT F:58
ST28 0.1 FAM
CTTCAAGGCAAAAAGAGGTG R:58
CATCGGGAAAGATGTAATCC F:58
ST30 0.2 PET
ATGCTGGATCGAACTGAAAA R:59
ST25 ATGGCGAGGCGAGCAGCAGT 0.2 F: 66 VIC
(STTRS5) GGTCAGGCCGAATAGCAGGAT ' R:61
ST26 AGAGGCGCTGCGATTGACGATA 01 F:65 NED
3 (STTRY9) CATTTTCCAACAGCGGCAGTTTTTC ' R: 65
CCGCACACTAAGGAGAGACT F:58
ST38 0.1 FAM
TGGCTAACATCCTGAAGCTC R:59
ST40 CGGGCGCGGCTGGAGTATTTG 0.2 F:69 PET
(STTR10) GAAGGGGCCGGGCAGAGACAGC ' R:70
STO06 CCCCCTAAGCCCGATAATGG 04 F: 64 FAM
(STTR3) TGACGCCGTTGCTGAAGGTAATAA ' R: 66
ST19 TCGGGCATGCGTTGAAA 0.1 F: 64 NED
4 (STTR6) CTGGTGGGGAGAATGACTGG ' R:63
GCGGGAGGATCTTTTATGG F:60
ST20 0.1 VIC
ACGAAGCGCCCTGATAAGTA R: 60
GCGGTACTGACGTCAAGTCTAA F:60
ST23 0.2 PET
CATAGGGCGCATACGTGATA R: 60
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Table 15. Thirty-nine VNTR loci in silico explored from five Salmonella
enterica serovar Typhimurium genomes

Locus Repeat o Number of repeats in strain: Match/Indels
i . Location in LT2 .
(alias)a  unit (bp) LT2 DTI04 SLI344 DT2 D23580 /o
STO1 413 413 443 443 443
39 1039570—1039883 95/ 0
(STIR?* 8+6) (8+6) (9-3) (93 O3
ST02 7 1068740-1068755 2 2 2 ] 2 100/ 0
ST03 15 1129917-1129946 2 1 1 1 1 100/ 0
ST04 184  1224141-1224760 3 2 2 2 2 98/ 0
STO5 6  1227883-1227894 2 2 2 2 4 100/ 0
ST 490 517 523 523 457
33 1227533-1227864 (3/10+ (4/10+ (3/11+ (3/11+ (3/9+ 93/ 0
(STTR3)*
L) 6) . 6) 6) 0
ST0S 8 1427644-1427660 2 2 2 1 2 100/ 0
ST09 93  1531617-1532114 5 4 5 5 5 92/ 0
ST10 3 1599216-1599231 5 5 5 4 3 100/ 0
ST11 61  1762210-1762299 1 2 2 1 0 100/ 0
ST12 174 1852925-1853649 4 3 4 4 4 95/ 0
ST13 9  1958279-1958306 3 3 3 4 0 100/ 0
ST14 12 2053194-2053227 3 3 3 3 2 100/ 0
ST15 9  2078424-2078447 2 2 2 2 3 93/ 0
ST16 9  2332010-2332035 2 2 2 2 3 100/ 0
ST17* 7 2332558-2332573 2 1 2 1 2 100/ 0
ST18 9 0-0 0 1 2 1 1 100/ 0
ST19
2730867-2730948 13 17 8 6 9 100/ 0
(STTRO*
ST20* 6  2750702-2750722 2 3 2 2 2 100/ 0
ST21 4 282139282154 4 3 3 3 3 100/ 0
ST22%* 12 2804204-2804239 3 3 3 3 2 100/ 0
ST23* 8 29673-29690 1 3 2 2 2 100/ 0
ST24 15  3058600-3058630 2 2 ] 2 2 87/ 0
ST25
3184543-3184622 13 13 8 17 7 100/ 0
(STTRS)*
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ST26

(STTR9)* 3246675-3246714 4 3 2 2 2 100/ 0

sT27 3 3314480-3314494 5 5 S 4 5 100/0
ST28% 15 3381836338180 1 2 1 1 1 100/0
sT29 27 3629474362952 3 4 3 3 3 98/0
ST30* 200 3682911-3683315 2 1 1 1 1  100/0
ST31 3 3698836999 4 4 3 4 4 100/0
sTR2 3 3762698376270 4 5 5 5 5 100/0
sT33 6 3965616396562 2 2 3 2 2 100/0
ST34 10 4092140940 2 2 2 2 1 100/0
ST35* 12 4210906421930 2 2 2 2 1 96/0
ST36* 4 758696-758708 3 3 2 3 3 100/0
ST37 IS5 819457820015 3 2 2 2 2 9/0
ST38* 12 827483301 2 2 2 2 1 100/0
ST 6  891800-891814 2 2 3 2 2 100/0
ST0 T e
(STTR10)* 53711-53771 10 24 7 ND 9 100/ 0
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Table 16. Allelic diversity of 16 VNTR loci in a panel of 176 diverse isolates
(P176) and a panel of 210 closely related isolates (P210)

Locus Repeat unit  No. alleles in  Allelic diversity Allelic diversity

(alias) (bp) P176 in P176 inP210
STO1 (STTR7) 39 7 0.299 0.027
STo6 (STTRY) 3 o e S
s o s v o
ST s T o
ST19 (STTR6) 6 P ST o
. T T
T
- s 4 v P
ST25 (STTRS) 6 2 0 777777777777777 0920 ”””””””” 0 454 ******
ST26 (STTRY) s 5 T PV
e s 2 o ome
e w2 o oo
T e 2 oo P
e 2 o oo
e e 2 oo P
ST40 (STTR10) s 2 1 ________________ 0904 """""""" 0 570 --------
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Table 17. Discriminatory power of PFGE and MLVA based on various combined
VNTRs in a panel of 176 diverse isolates and a panel of 210 closely

related isolates.

Diverse isolates (P176)

Closely related isolates (P210)

Method
No. No.
ID CI ID CI
genotypes genotypes
PFGE 147 0.9971 0.9953-0.9989 9 0.8698 0.8541-0.8855
MLVA4? 156 0.9984 0.9973-0.9995 110 0.9808 0.9735-0.9880
MLVAS® 160 0.9988 0.9980-0.9997 122 0.9823 0.9756-0.9896
MLVAI16 161 0.9989 0.9981-0.9997 124 0.9831 0.9761-0.9900

“STTR3, STTRS5, STTR6, and STTR10 for P176; STTR3, STTR5, STTR6, and

ST20 for P210

®STTR3, STTR5, STTR6, STTR9, STTR10, ST17, ST20, and ST23 for P176

and P210
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Table 18. Genotypes for S.Typhimurium isolates from seven foodborne disease

outbreaks
. PFGE type
Outbreak Date occurrence  No. isolates _ MLVA type
(No. isolates)
TW.0001 (9)
1 1998/10/2 10 SM16.130
TW.0005 (1)
TW.0001 (10)
2 1999/12/27 12 SM16.130
TW.0004 (2)
3 2000/1/7 5 TW.0001 (5) SM16.130
4 2001/4/4 13 TW.0001 (13) SM16.130
5 2001/12/4 7 TW.0013 (7) SM16.284
6 2002/1/11 3 TW.0071 (3) SM16.285
7 2003/7/7 4 TW.0070 (4) SM16.283
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