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FoFEER v HE R MIVARIRER R Y gt > M 5d B &R T
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#2(A,B,C,D,E)» ¥ 2 5/h? F phagetypes - B+ F R M LB -
AR SRR 0 ¢ 7 10.3%E 8.6%: Atk ¥ cefotaxime &7 ceftazidime
(% =  cepholosporins) £ 7 & {4 > 2010 & 4 &2 3 tk g x ¥t ciprofoxacin
FFEN B3 T3%F R $ ACSSUT & 4% 14> 2 ¢ Group A & Group E
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B 2R TRREY o
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Abstract

As a member of PulseNet Asia Pacific, a foodborne disease surveillance
network in Asia Pacific region, we were able to collaborate with the public
health laboratories of the members to work on comparison of genotypes and
antimicrobial resistance trend and inter-laboratory validation of new subtyping
protocol for foodborne pathogens. In the first year, we compared the genotypes
and antimicrobial resistance of Salmonella enterica serovar Typhi isolates from
Taiwan, Bangladesh, Indonesia and Vietnam. In the second year, we conducted
inter-laboratory validation of Shigella sonnei MLVA protocol. In the third year,
we compared the genotypes and antimicrobial resistance of Salmonella enterica

serovar Typhimurium isolates from Taiwan and Denmark -

We compared the genetic relatedness and antimicrobial resistance profiles
of Salmonella enterica serovar Typhi isolates from Bangladesh, Indonesia,
Taiwan and Vietnam. The genetic relatedness determined using multilocus
variable number of tandem repeat (VNTR) analysis (MLVA) showed that the
Bangladeshi and Vietnamese isolates were very closely related. Five Taiwanese
isolates shared the same MLVA profiles with Indonesian isolates that suggested
a direct epidemiological relationship between the Taiwanese patients and the
Indonesian migrant workers with carriage of S. Typhi. Taiwanese isolates
displayed heterogeneous MLVA profiles, indicating that typhoid in Taiwan was
caused by multiple sources of S. Typhi. Combination of the patterns of
pulsed-field gel electrophoresis (PFGE) and the profiles of MLVA5, which was
based on analysis of 5 slowly evolved VNTRs, identified 4 major clones, Ato D.
The 4 clones had distinct resistance profiles and country origins. All the isolates
were susceptible to aztreonam, cefotaxime, ceftazidime, ceftriaxone, imipenem

and kanamycin and only 1 isolate was resistant to gentamicin. Most isolates of



clone B were from Bangladesh and Vietnam and were multiple resistant to the
first line antimicrobials, including the ACSSuT (ampicillin, chloramphenicol,
streptomycin, sulfamethoxazole and tetracycline), trimethoprim,
trimethoprim/sulfamethoxazole and nalidixic acid. It should be noted that 39.5%
of the Bangladeshi isolates, belonged to clone B, were ciprofloxacin-resistant. In
contrast, isolates of clones A, C and D, most from Indonesia and Taiwan, had
low resistance rate to the antimicrobials tested. The multidrug-resistant (MDR)
clone B should have spread over the South and Southeast Asia in the study
period. The emergence and spread of MDR S. Typhi and ciprofloxacin resistant

S. Typhi strains have aggravated the disease burden over the public health.

Shigella sonnei, a primary travel-related pathogen of diarrheal diseases in
Taiwan, occasionally causes large scale disease outbreak in crowded institutes. It
is also one of the most common foodborne pathogens in North America. Since
Shigella is transmitted from an infected person to another usually by a fecal-oral
route, it causes child mortality due to diarrhea in countries or regions with poor
sanitary condition. Pulsed-field gel electrophoresis (PFGE) is the standard
molecular subtyping tool for PulseNet, a molecular subtyping network for
foodborne disease surveillance. It is highly discriminatory but, in times, it is
insufficient in discriminatory some epidemiologically unrelated isolates of
monomorphic bacterial species. PFGE is also costly, labor-intensive and
time-consuming and generates image data that is disadvantageous to pattern
comparison among laboratories. Multilocus variable number tandem repeat
analysis (MLVA) consisting only a small set of VNTR loci can have high
discriminatory power over PFGE. MLVA generates simple integer data that are
easy to analyze and compare among laboratories. However, to be a standard
subtyping tool for disease surveillance, a MLVA protocol needs to be validated.
In this study, an MLVA protocol is validated by laboratories of Japan, Korea,



Malaysia and India. The phase | validation decided a common MLVA protocol
consisting of 7 VNTR loci (SS1, SS3, SS6, SS9, SS10, SS11, SS13). The 7
VNTR loci can generate at least 8.5 x 10" genotypes that provide sufficient
discriminatory power for subtyping S. sonnei isolates for disease surveillance
and outbreak investigation.

Based on the phylogenetic trees constructed with PFGE (pulsed-field
gel electrophoresis) patterns and MLVA (multilocus variable tandem repeat
analysis) profiles, the 200 Taiwanese isolates were allocated in 5 groups (A, B,
C, D, E); each of the groups should belong to different phage type and the
groups were significantly different in the resistance ratios to antimicrobials.
Antimicrobial resistance testing revealed that there were 10.3% and 8.6% of
the isolates tested resistant to cefotaxime and ceftazidime (3 cepholosporins),
3 isolates recovered in 2010 were resistant to ciprofloxacin (fluoroguinolone),
73% of the isolates tested were resistant to the penta-drug—ACSSuT
(ampicillin, chloramphenicol, streptomycin, sulfamethoxazole, and

tetracycline). Group A and Group E displayed the highest resistance rate to

ACSSUT - Clustering anlysis using the MLVA profiles of isolates by minimum

spanning tree algorithm revealed that Taiwan and Denmark had different
epidemic clones circulating in 2009-2010. However, 2 isolates belonging to
Denmark cluster were found in Taiwan and in other hand 2 isolates belonging

to Taiwan cluster were found in Denmark.

Keywords: Salmonella enterica serovar Typhi, Salmonella enterica serovar
Typhimurium, PulseNet Asia Pacific, Pulsenet International, pulsed-field gel
electrophoresis (PFGE), mulilocus variable-tandem repeat analysis (MLVA),

Antimicrobial drug resistance, Shigella sonnei



% BB s g #1 7  (Centers for Disease Control and Prevention, CDC) &

7 ¥ ¥ Escherichia coli O157:H7 s 4 5w i7 B 42 » > 1996 & B 4n2E = — 3 >
R f2ens Flfp m % % 4 < 4 3 £ k| % (a National Molecular Subtyping
Network for Foodborne Disease Surveillance) - f§ £ PulseNet » 3% & %41 * &
/v ek iR A (pulsed-field gel electrophoresis, PFGE) & &+ 4 A i d & 0 2
B % F e T EROPFGE 4 R Bl A 47 0 £ 5 d PR B B 1) CDC F
BB B YR B I RRHTE S Pl Ao mi AR A F P
(diffused foodborne disease outbreak) [1] - p 1998 & = = > R & PleE i 2 15 »
$ E. coli 0157 % & F)1tm s Jo 314 i (7 0 & iR] & 0220 245 © AP R
ARR 2304 > %244 4 45« Dr Balar Swaminathan B 45 :#- PulseNet # s 5
A I R% B L LMK £+ & 2 PulseNet Canada » 2002 # #d; = 3 % =
* PulseNet Asia Pacific (3 13 & f B)in% 3 (£ 5 Rl » 2004 & Foiv's = =
7 PulseNet Europe (31 = A &) > 2004 = % ' = * 7 PulseNet Latin America (15
+ B &) 2006 # A& F L& %+ =7 PulseNet Middle East (10 = f &) » & {5 &
2010 # = = 7 PulseNet Africa (11 = B &) » i&4 # % 4c + PulseNet Canada 2

PulseNet USA » & & = = 7 B "% 1 PulseNet International » % - B3 82 B =

B RR X R%ER J;tgﬁa\« (http://www.cdc.gov/pulsenet/participantS.htm) -

PulseNet Asia Pacific (PNAP)*+ 2002 # % 3 W E = % = = {8 > p & F ¥
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- & & 2000-2008 = -+ & S. Typhi & 3 7& T ] 4 ** 33 1 60 b2 &>
XL NRESL A S EF > BB Kb vy X
ORGSR o AT A S8 A2 A en S Typhi i 7 0 &A@ 2009 & i E &
b e o A0 2 Gl e AZiE 2008 E 2 E  Gldc 0 g 2 6] F < 30 ALE

*hEEE 1 oo d 32 S Typhi F BRATE 0 @ ) chA 2 A FRR O 4 AT
T ARSIl e TRRE Y BT 0 Tt HRIT R R R IR L
o FUHARERE TR ARDNARH TR 3 HE &P A Hdks
Fed b & 1% T E 3% K 2007 & T 2009 £ 2. S. Typhi Fk » & {7 PFGE &
MLVA A 514 3] » S fcR 72 3 b (7 i (7 HF 5 AR Biksh o W5
BB FrEARs ~ F P EER LR AR FE RG M R REE
B Mo TRFTAHRG kS g7z 4t BioNumerics TR 0 & R R I BGD
LS

P+ PulseNet £_12 PFGE # % Btk A Al ek 1 & o PFGE ehjtjiri & £
WA LRI AR o - PUFIEE T 0 hehk s(genus level) FfE o T
- B Pa;fﬁﬁa“p;z]”?? e - FAUFIpEE T PFGE 4 45 o A > PFGE #- & 3
K i @ F 20 #8004 Escherichia coli 0157 [4]~S. sonnei [2]~ % & Salmonella

Typhimurium strains [5] ; MLVA E_+* PFGE { ‘wmjicens A s - B> species
level = serovar level 4 % $je > 44— & PFGE 7 % % %] dFf8 > MLVA £ -

BAE Fe T N e Al M s F1 5 MLVA % organism-specific (species &



serovar-specific) & s cre A|Bji » P 1 (¥4 § 'R 0 % F 48+ - species
B oserovar B (FAF LI I E 5 ¥R VNTR loci -

2009 # 12 " &% B {7 % # /& PulseNet Asia Pacific & § - = ff
PulseNet Latin America #7+37 2 Shigella flexneri PFGE standardized protocol -
IR TN AR IR T RAAR AR DT AR o g PR TERE I e g
o4~ M35 &~ Shigella flexneri PFGE Bl 3# 7 B chi 72 2L %
S0 BRF A ATEE A 2 HPFGE Bl &2 LA 3 S e ATERIGE S 2
WA B o gt H 0 3K PulseNet Asia Pacific = f 3 7 #1573% & iE'J‘%P;e:@f%k A
AR TR 2 Rk o A3%(2009)# & B E € P 0 ki B F
5] 5 s # 41 ¢ < Dr. Peter Gerner-Smidt £2 PulseNet Asia Pacific EF“ 7 B A
Dr. Cam #73% 3% = = 1 Shigella Working Committee ¥ Salmonella Typhi &
Salmonella Paratyphi A Working Committee » 1 3% PulseNet Asia Pacific p =
B F e ey 3 A RN 3 Bl (Fod A9 %3 3R
S. sonnei ~ Salmonella Typhi ¥ Salmonella Paratyphi A z. MLVA = ;= » 45t %
¢ » #rg- PulseNet Asia Pacific = A & {7 LEL,L_L)I%}E' 2. MLVA Hjisresc 1 17 o &

*> S.sonnei MLVA @ 5 B 5 iR A7 0 B Aie (7 P R 7] MLVA Hjis

2 PR B 3 AR 1T o 37 TS PulseNet § il 2 1508 4 41 B - F #4300
AR o TR N IR IR SRR SRR o AR E 2 P B DS,

sonnei MLVA = = #73 26 i VNTR loci [2] > 3%2 MLVA = /2 ¢ Jg# >t o 45 ic B
F
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B 23f5 %50 BRI R L6T2 thiAth » AR 2§ 5% 5 $122 8 B VNTR
loci » ¢ 8 I VNTRSs &t #% =8 ** PFGE 2. & 3|3x#4 » F]ptiE Tt 8 I VNTRS
T RBE % T 2 S.osonnei MLVA 158 3 (i fe g s m A7 g o

5 F' % fF(Salmonella enterica) &1 & 04 3 X3 > 5 ¥ 5d 5 R eha
S A S PR G L SERA RSP R RERF TS FEET 2,500
fari e F Al F Al B R RASRE VY RG FR LY YR 3 KR &
Vpo WL FBFEFRDPNEFEFTFRET > p 2004 £z 4T RP e 23T
15,000 $kfefk 70 P S B E R 0 2 T A T 0 B R TS > B 10 < F )
ATy FRA83.4% 0w i AlEE A 4 W] E L Enteritidis (26.7%) ~ Typhimurium
(21.9%) ~ Stanley (9.1%) ~ Newport (6.9%) ~ Albany (4.1%) ~ Agona (3.8%) -
Paratyphi B var. Java (3.1%) ~ Weltevreden (2.8%) ~ Derby (2.6%) ~ Braenderup
(2.3%) - Enteritidis 2-%7+'3F 7 B 7k Salmonella & % 5 &) #c 80%.% * [6] -
HABFLARBIHI “TUB D P 7 E D (3 arcsk o Ra
Typhimurium 2. % 2 #FZEF R - BS54 RRpE 5~ R AEP LA
i FIHE > e SR F L% cn Typhimurium Jie 7 [7] { 3 4e B T f. ¥ (disease
burden) - Typhimurium £ 5 % 3% » # 7 & % ¢ Salmonella = F3] » H ik 7 6
BREMEGFE AT ER AP % T p 2004 & B 43 ~ Salmonella ¢
=R % > Salmonella %4 # 5% % » &7 6] (742w F 4 3] ~ PFGE #

Fla 4] o # 4 B £3= 5 Typhimurium 9 MLVA & %14 A1 $0[5] » 3%F7 1 7 4
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J1 5 0 S, enterica ser. Typhimurium 7 B & erpe = MBI 7 535 > 48R3 3805
Typhimurium ;55 & & p B ehH T8 %k o 2F7 7 &g $ o9 Statens Serum
Institut 7~ 3 —‘ﬁi& & Atk 0 3§57 S, enterica ser. Typhimurium 2. 25 F] 3| &2 Jo 2 |
Zoh g R R R RS F R IR R ITE KR (T a0 S, enterica ser.
Typhimurium Ftk 2 A F1& @ 400 (748 % 5 e W (2 ) FtR2 A A Y

B A 3k 4E 3T S enterica ser. Typhimurium &Rz %4 o
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F- F IR S ARg ~ F 4P 17 R Salmonella enterica serovar Typhi
FteA Fl1A B gt

Atk AF L A 172 176 & S. Typhi gk % p The International Centre
for Diarrhoeal Disease Research, Bangladesh (ICDDR,B) =~ Dr. Munirul Alam
(39 t8) £ National Institute of Hygiene and Epidemiology, Vietnam 7 Dr. Hung
Dac Cam (51 tk) > & B A e TR Er & (B3 44) > * B A 4 ie & & B 7
L N RARTR R R o AT LA BRQTKR) > 2H v RR(R
HESPRFR P AZEG 0 6FK) (£ - ) FikA HpERF 5 2007-2009

£ o

PFGE & 4% : #73 Fth ¥ # * $&2& it & PulseNet PFGE protocol :& {7
PFGE Bl 4 #7[8], e & - ~ 478 * 2. Xbal px2 £ % * 5 H > (5 U)m 244
# protocol #7i¢ * 2. 40 U - PFGE ®]3# ™ Kodak EDAS290 System (Eastman
Kodak Co, Rochester, NY, USA)dp fe B+ & Tiff #2582 #iei= F4 > {2

BioNumerics #x %8 & {7 & 47 o

MLVA & 457 ¢ * 324245 S. Tyhi k2 16 B VNTRs (% =) &d A F
RELATEH T FRER R SRF L - #VNTRs ¥ fp o 30 4 47
S. Typhi £ S. Paratyphi A -

B AR 3% L FRE AR 13E % (antimicrobial susceptibility
testing) % d R 72 T ey R E F % F 973417 > @& * microdilution = ;&
B F PR E 15 8% 4+ 22 MIC (minimal inhibition concentration) - 327 2. % 4
¢ 4= ampicillin (AMPC), aztreonam (ATM), ceftazidime (CTAZ),

chloramphenicol (CHL), ciprofloxacin (CIPX), ceftriaxone (CTRX), cefotaxime
(CTAX), gentamicin (GEN), kanamycin (KAN), nalidixic Acid (NAL),
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streptomycin (STR), sulfamethoxazole (SUL), trimethoprim/sulfamethoxazole
(STX), tetracycline (TE), trimethoprim (TMP) -

F AL RIZ : PFGE Bl # .2 BioNumerics version 4.5 (Applied Maths;
Kortrijk, Belgium)i& {7 2 » & - Ftk2 PFGE Bl £ F AL R 2. Fik2 kiR
o BT 3% BioNumerics ¢ 12 i T # %1/ Salmonella DNA
Fingerprint Database 3 #L & ¢ - MLVA F# > %% VNTR loci 2 DNA £
B gk~ £ K H ~ 8> 2 BioNumerics 2 “Character Type” 3| fi b7 7% © Fthill
@R R A 47 0 PFGE B3 (%02 UPGMA i & 72 2 47 » MLVA F#L > %12

UPGMA & Minimum Spanning Tree ;& & /2 i& {7 & 7 o

% = & : Shigella sonnei MLVA 4 3| il 1 3% (T 55 R g%

37 2_S. sonnei MLVA # ¥ 3 it £ p (Standard Operation Procedures,
SOP) @ ixdx ~F 2% % & * ik % (Applied Biosystems Genetic Analyzer 3130
XL) > #£8 S.sonnei MLVA 2 3 (/548 > & %88 ] jdé * o

¥ - BERADRL T 0 A F % F N30 (P Fa- IR )
B2 Atk DNA R & » FE R S o (v % 2857 MLVA & 47 o
B3 30 R HR 0 R G Sosonneil MLVA Hpiseih 3 gtk s 104 2 R ok 3 &
DR AT ke FERFH HRE ¢ AR A R RIS L opF~ 3 “r(National
Institute of Infectious Diseases) ~ #& & 2 Center for Infectious Disease Research,
National Institute of Health ~ 5 % & d; &7 University of Malaya ¥ & & e

National Institute of Cholera and Enteric Diseases - 4% £ @ =% 7 v & ABI
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Blsn % > 2 VNTRs 5 7| £ % &P (copy

sequencer 2. DNA % £ ]
s k’ Bi:ﬂ. ,_4_22_\

number) > &+t ¥ fﬁ?%d—./”\’l"?iLr}i"%ﬁﬁ F'j: FL 2 e
SNRTRE o B T ITLR 2% o

BRREVYAFEETRET DL

$ 2 RPEAENEL (6 D ALE ¥ - BRI

B2 R AT R ATA g2 40 R E R primers d

BRHBEFRLPFEFBIAFTHE > TR E 20K AL DNAK A > 4

vb

TR FO

EERRELD £ -

9
\

FHREFEFAT IR

>

$ =& S22 ¢ Salmonella enterica serovar Typhimurium 2. & ]3] ¢
FEE2 R
o B FHR 2009 # &7 2010 £ - o> & A 32 A #5 kR S. enterica ser.

Typhimurium @k > & & £ 100 tk o FIRLP & PR 270 8L o & & Atk

FR AT ATA RS EFIGR% o
Z ¥ 57 1iR)3E (antimicrobial susceptibility testing, AST) : #-ix CLSI
2_ 445 12 microbroth-dilution = j2 i& {7 #5735 » /- Tk M ¥k & (minimal

PR E 4 & 42 0 imipenem, cefotaxime,

inhibitory concentration, MIC) -

eftazidime, nalidixic acid, ciprofloxacin, gentamicin, ampicillin
chloramphenicol, streptomycin, sulfamethoxazole, tetracycline
trimethoprim/sulfamethoxazole % 12 #& > # 4z % %@J » BioNumerics F i & o

PFGE 4 17 @ ik & PulseNet {f-3F PFGE 2 4 17 5 % [8]i& (7 4 47 -
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PFGE &%‘]F-Hi%] »~ BioNumerics LB » & (7RG B T2 A 47 o

MLVA & #7:#-1¢ * X F % % 775 2_ S. enterica ser. Typhimurium MLVA
> x[5] AT ,*%ﬁislz\ BioNumerics F L & o

TS 190G TR ¢ $2 k2 PFGE B3 ~ MLVA 748 8 5 ac
HFR > % @+ BioNumerics 4 47 0 b7~ TR E o FtR2 PFGE Bl3# > -1
UPGMA % & ;z » i& {73 & 4 9 > band tolerance 3% Z_% 0.5%, optimization

B2 T 1% ; MLVA 2 minimum spanning tree (MST) = j# & 73 & & 47 o
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2%
- F D o A%a - F 4P @B R Salmonella enterica serovar Typhi i
BA TS RERL R

B MBI {17 MLVA (16 & VNTRS)Bl# 7k rid 4 F ks
B BI(B - ) > &7 2007-2009 & & &z 184 Fth » ko p e R (e (1) 4x
2L FRVAPREZEE TP RR S - BAEE 0 TR BA
FCA TR SAFRRZ AT LR i R SRR -
e B A F P A RIRTRGM AEE]) SR FHRE

EFART A0 MLVA K F13] 0 gt o SRtk 5 - P #Fe() -

o

BRI A 45 D Bfr 2~ L% s F oo ks Ftk 0 k952 PFGER
AR AL R il o PR FIRIS B E 4 B TR (Rl- ) - PFGE#H AR A
kp oBEER s < JHEBRETT ISEESF T AR AN H
streptomycin £ 2 14 » > fiegtnalidixic acid ~ trimethoprim ~ streptomycin ¢
sulfamethoxazole & $ %14 - ¥ 2By k pA&a B F4cd» S HARE F £45
Z 4+ > 3 & ¥ampicillin, chloramphicol, streptomycin, sulfamethoxazole,
tetracycline, nalidixic acid, trimethoprim & 2 14 o gt ¢k » 1R B3 # e A
B R Atk B 5 EFE > #1448 % $~ (chloramphicol, streptomycin,
tetracycline, sulfamethoxazole, trimethoprim/sulfamethoxazole) £ 7 +w& 4 » b
b 37— X def Fk e B $Fciprofloxacing £ 5 fi# o F e CHR A
BRSO AEELER L E ] IAT e aad Fk o S EE 5 FRT
$streptomycin £ 14 > 33k ¥Fnalidixic acid 7 & > 24k S BB B R
AL S E BN - F DR & kp B L SR CHRAR S K
FIR T IS E 4 B AR 1 0 & 7 fEstreptomycin B FRZ > e 5 24k S
BEARELREL FRE G F LR E -
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% - # : Shigella sonnei MLVAA 3| 3 il I 3% (T i P FE 3%

#38 S.sonnei MLVA {88 sE£p [ 9riE g2 {LEHKF L p
(Laboratory Standard Operating Procedure for MLVA of S. sonnei — Applied
Biosystems Genetic Analyzer 3130 XL Platform) (*¢4%- ) > #xfe & ¢ * ABI

3130 XL £ 'm g & A &R“T#H o & * 500LIZ % % molecular size markers -
AN BRHRFCE P AT R TR LEERELE S By
A 2% ok T 58 o A molecular size markers s:E 3% + > £ K CDC %)= #
B * &% F(E. coli 0157:H7, Salmonella Typhimurium % )3 MLVA 3 i®
L iR * ROX625 § i molecular size markers » 7 & F 2% % P2Z 3k @
FomEFFEIRAE - 55 4 F ARk S H600LIZ e AF R VRSB
markers > 7% 5 38F iE D] ¥ H X e R (precise) 0w R ETIE 5 DNA 7 B~

o ¥ m FIELE 4 = 49 41 % <0 copy number e

F-oFEmERL T80 ¢ g F 130 PIFEFAKRE #22 DNA 3
SR %T 0 4D AR %iéa“i;—r;&iiér’)iolOH“fﬁ » BA >~ FER
BERTLTFrRRSS FRPDILY P g S I VAT RS

Pkt B2 %Y > 4 - kT A Bloci (SS1281SS13)it § F AL
— iBlocus(SS6)#-w 45 - p A F % 3 € % 5% 0 ¥ #annealing temperature

AERER TP ERZ R WL ISR o

& k& 27 d University of MalayasrProfessor Kwai-Lin Thongi& 7 jp| 3% »
Thong#4:—- 2 ~ 4 8 k& &y 222PNAP - Thong¥k 2w %2 %% > 7 4B loci
& 3% > 104k {1k eSS1ix 5 F 4L > 9 loci 5 double bands » # @ 7 61 % 4 &
SS12 - % k& & 1R $]SS12% P Agdouble bandssnis & » SR p AF % %

EF&RES FRpnangs o ¥ i bandsehx [ p L E < 0@
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Peif ceband s Bk % F % 3 £ BiFS 0 104RSS1i 3 Tt 22 31k & double
bands=loci @ %4> e 6% 3 double bands<SS12 > — # 3 double bands# 2 -

P bandsthx ] £ B A X o

BRFHRET 0 FEER PR R - SABI3130 XLE g T
o1 A W RS R % T R S > ¢ 325517 104k ~ SS3
7 1k ~ SS67% 14tk ~ SS97 9k ~ SS127% 74k ~ SS137F 44k - AR H A4k
copy numbersADNA 7 B & A& T - 3 IR'E 7 SS6F 1R AL 3 # ~ SS12:477
7 double bands#iE 3% 45 357t » # v % £ DNA Y F £ B #3% = copy number
P 4 cbE 3R o 274k dE A 2 H-1R ) * 500L1Z = molecular size markers iz &
Ak ehE By DNAY RaE & £ & > 4c 235 copy number - ¥ F o i
L3 ERAFIGDNAFE » R ATERD KDL R > 2 FWWFHLR
& f3Ek Gcopy numberpF > F HBRIERERE TSP AR R OFEL R LA

g o

¥
§:: fabgﬁ*il T : %!: ngﬁ;ﬁ.l 1T > '}'Eii‘%"-—l-: ] Z:ﬂﬁ!&.&é'@%;? o P

AEB KT LS DRSS - PR B0t R > T B AME T

S PRS0 A 47D S A0HR BT A A2 itk 0 ¥ #5204k sHDNA% 7

A 5 RS R4 SS12 0 7 A 4571 VNTR loci (SS1, SS3, SS6, SS9,
SS10, SS11, SS13) » #a i A #5S. sonneisPMLVARE o p & 2 B 4a @ # pL -
MUM%ﬁ’éF@Wﬁﬁibﬁ’Bﬁ%ﬁ~%%%ﬁﬁiﬁﬁﬁﬁ
MLVAF L > # Z 4o 5 @R P 2 S sonnei F i & 7okl 4p vt (B =) o v
FLE PN LTOLRFIRT L - &2 p A RF T EE mp«{ﬁ%ﬂMLVA@é&}fE’Pﬁ
X @#%f?ﬁ%”ﬁ 41 VNTR locitp fe » 2 81k Fjh>+2001-2007 4 A 3 p F7 42 e~

rEoB(E=2)
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=& . 222 % Salmonella enterica serovar Typhimurium 2. & %3] &
PR R

B AR BB (AST) ¢ Sigora iz 185 Bt & 12 fitnd Fh 2
AR RS (F ) o P75 F R ¥ carbapenem #E <% F~ imipenem £ AT 4 o
7 10.3%% 8.6% F a4t % = * cephalosporin #f <%+~ cefotaxime £
ceftazidime & § 42|+ o 5 21.6% & ¥ quinolone #f % 4= nalidixic acid £
FLE > B FRLE A5 3+ 2010 £ 4 Frz Fik$ fluorogquinolone 3
% §~ ciprofloxacin & 7 #1214 o 24.3% f & ¥+ aminoglycoside %7 % 4
gentamicin & &4 » 73% e $ ACSSUT (ampicillin, chloramphenicol,
streptomycin, sulfamethoxazole, tetracycline) & % |4 26.5% f th $t /5. " 4F %2
4~ trimethoprim/sulfamethoxazole £ #2514 - %t fe 2009 # 7tk > 2010 # Ftk
%t ampicillin, chloramphenicol, sulfamethoxazole, tetracycline s (4 v Z 5
B e ABE o

PFGE 4 45 1 &% A 32 200 thFth e = & PFGE B3# A 45 3 A 45
(clustering analysis) # Bl3# » =452 < @ B P Ak BI(Bl 2 )& 7 - 5 199 1k 5
th2 B~ 25 B(A B C D E)¥ e 1 kB v 5 BFeapFmtks
Pz e

ez BV FE G HFALR T (R I) - Group AF e Enalidixic
acid, ACSSuT e 4 3 »+ T 358 > Group B #] & ¥+ cefotaxime, nalidixic acid,

gentamicin£ trimethoprim/sulfamethoxazole 4= 4 3 *+ T 32 » Group C
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TR 12f Z 5 p 2 ) i3t T 3a7E > Group DRk P &g 3+ ¥Fcefotaxime,
ceftazidime, gentamicin£z trimethoprim/sulfamethoxazole 3 & +* & sy s >
¥ ¢k > 3tk4rciprofloxacin Ftk & >+ Group D » Group EFjtk 7 A28 90% %+
ACSSUT i ft » e H v TR E P & § ST M2 M S i o

MLVA & F14 3] : F#k 16 B VNTR Bl3% 4] * minimum spanning tree ;&
FREFEELP T EISBEE(RI ) L SBEEN ART R 2HE
3¢ * PFGE #7222 cn5 B#H 2 (A,B,C,D,E) e 2wt & £ Fcr7 7 F
AL[5]A o+ 0 5 B ¥ e E k& B> 7 I phage types > 42R] group A Ji 3¢
phage type DT104>group C /& & > phage type DT8:group D & /& ** phage type
DT193 » group E /& %> phage type DT120 -

SR S AR MLVA R AR S8 A BRI F o 2G4
F 2. MLVA £ %14] - 4] * minimum spanning tree ;i & ;* L?fﬁa MLk B % )
B (B2 ) AWM RARRE L AR, BAFEE ARG R
HUR TR L 2PR SRR S - p o G 28R SR &
SEEREEN (B 0 &IEETT) -

21



GL
- F D o A%a - 4P @B R Salmonella enterica serovar Typhi i
BRAFIA S EE2 L R

A R(2000 ) 2 G R bl B A 4o B L g bl HRS 4248 2008
£ REE o T G REL S A FRITEDF I NG - B
RIS St =Y - R gl TR "’T‘ TAvp PR Ol [ & Rk
BFFFIIE L h o d FR2 PFGE &2 MLVA A 13|~ 47 - BT s B R

‘-\\1'

A IR ER LG AR R AT A T T p 2008 £ B AT I A g
dERAF X LR - B R EBIERZEE F A 2008 B0 T
R EHA) 2000 E R FIER LA B o MR SERFI BT &S
B2 S e SRS % R 7 E 2 PVRB AT o

BT Yanagi % 4 [9]4 475 A je -k 2 S. Typhi Ftko 3 3 & 2008 # 4 3

2. 8 FAHR 0 ¥ = ¥ nalidixic acid ¥2 ampicillin § ## > 29 ~ 3 34/
5 £ <% > ¥ *t ¥ chloramphenicol, trimethoprim-sulfamethoxazole ¥
ciprofloxacin £ 3 #w# 1+ > ¥ ceftriaxone, cefixime ¥ azithromycin B| & 3 &%
B Fl Yanagi ¥ A 2R 5 B L S Typhi 3 £ 3% S B £ARGR AL -
AT B TR T o 2B SEDE L FR o FERE ORI R
BE 0 A ;ﬁxma‘%ﬁ/? wen 15 B P ¢ L AR (2 5§ streptomycin £
&M > & A J ¥ quinolone % #- (nalidixic acid 2 ciprofloxacin) ¢
cephalosporins #f LB [ chiFtk o e EP R FHRY © F 2 1‘%?’]1‘%—5? s E
ZP o ARE R S Typhi FRAEHR PR DT HEFZTR -T2 La
TR D4t i Fe4ks S Typhi Fith» £ F B o f B R4 8278 %
s - RES > 0B L BN o Yanagi £ A FIRER © 3F hdn

ciprofloxacin stk » B A 974 47056 th A te® & IR(B =) -
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AP ATR Y AT 5 LFRF O MLVA A TS 35 2 SR
2 M T snk AR g 4 o S Typhi B0 @ B W e | F[10] - B o 47
7 DNA-based 7 j2 » ¢ 7 & 43 e iz = £ AR & 1S Typhi AL BE % o
AR g ot * AMLVA 3 2 > &3 16 B VNTRs» 2%+ » VNTRs 2 #&
G5 i G EREARLF OGN 5 F REAVNTRS 7 * 304
PG M R IT P E R RO B UNTRs B4 & % »vi = G M GGk o
F1A[11,12] - 2 16 B VNTRs ® > 6 B /% % B chVNTRs (% = ) > &7
TR AGM BERDR A o Bl- OMLVAFE 2247 FRET 0 B R AR
3O F P PFRSA A - 3 R eEe > T BT AR &2 F P PR
FOREAGH G SHGRRPE A4 RBIKRIRAE f R0 & 2007-2009
EF O RGAIBOGEMFT o 2) SHREFHRA G AL L EH e > T
B HBER ARG P MLVARIE S 5 & o @ mol? - 5 - bl AT

ROVERERERF RY I ERERGEAR S 0 o Hp

R

LN~

g

?w%’?‘&%‘

CEGFERA AR ARER SRR FulLE R Ld T LR
PR 0 T B AR R R pﬂﬁa 22 DNAf R R FTRE » Tpld

FEMARE > BRI TR AFEE -  FFRRRg@REripdl > Brer

5 IR F R 0 $HRR D E ")”ﬁ% A LA BT PRk &1
BRH FRR O HRFO NGS5 - RESF DR L RF DT, B -
FEELR ER -
¥ - # : Shigella sonnei MLVA 4 %) 3 friE 1 3% 17 B R A%

AP FEE - RGEp A 2w E (S sonnei)FTA] A F 4 F) B
(MLVA)ES B FE>cl 1% o fEociniifg > o 52 R % 3 & P - 3 m Fink

S8 AR 0 SR ETA A BT T P T R e 3 5 R
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gt R s BAEP A L (TS € o 2 ® CDC 7 & B F )t — Bjiez R
BAEFLP 5 A kBJoE B CDC £ iF» #-pt £% 7] % PulseNet F% & 7|
Bofs B R4 A 47 S.sonnei kiR A F A A1 8 o

MLVA {- PFGE +* #& > “,f T MLVA 3 #3 4 A »x 4 (discriminatory
power)z_ #F > MLVA &~ {7i# R P~ 2 A v g a7t £ Ftk > £ &
a0 @I DAL R R H i (copy numben) £ 3 0 F 2 Bz a4 3
¥ ¢t » MLVA ¥_PCR-based ek jis» ¥ & > £ DNA T+ &2 45 » % ik PFGE
FEAEOEFR T AT F > MLVA % 2 £ F 2 DNA» v {755

}

Sp L BRI e b A B O fopir S 2
2t BE A P e AIE € {5 MLVA spmenip -

¥ - FEEehFEsra v 8 B VNTR loci # 51SS12 & 3 & Ftk$
double bands 2] o & 58 PR FF S 0 TERRARE T IFOR 0 du T
S HECFRT - 57 o B2 2% double bands 3+ o hE W) s e B k& & 9 PCR
i i g 4y k e double bands < ] £ 7 % o gt - I JHiR S B A T
W% G A B SS12 Bl o 5800 % 3 2 RM-SS12 % © ¥ - 1P ELREC
1 IEF R A7 2t - MLVA $ps#-4 45 7 % VNTR loci (SS1, SS3, SS6, SS9,
SS10, SS11, SS13)° i #xiE2 A 7 %k p 5 + i 50 i B e 1,672 th Fjth#r ¥
Flenid % o 0 7 % VNTR loci 4 %]#%7% 16~30~29-17-9-8~5 i alleles
b pt 7 VNTRloci #-7 2 & & 85x 10" B A 73] » 7 & & L4 1

At o

THEE DS L FHER DR R TG LTS
Roo bldeo pOABRRIB L AT L 0P T e BAni ¥ 2~ MLVASOP 4 47 i
poenS.osonnel FRR o F R R e o # A F FAL > P TS iE email > @ ok F A
*ZAe s Bk H(WZ) -
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TR S g - ORI (E 0 A P R AT o d
ERRmEOBRBEIELET R RHRNGE AP FIH 0 1 TIPS G 45 6 SR
BAEEDFAS o de P FIRE N T NEFRAERAF R 0 A RTE RS ! A AR S IR
T 2 A TBAHTOT - PRI (T 780 1 B4R - 48
P A EGER Y LR R A R AR 2 T SRR 2t A
1T RIM 2 S.sonnel FRR G B R d T A - BAEOTHRT O ARTABELR
BASH L 2(B KT TR T AP S 2 o E Ry
d 3% 4 # ehThong #4222 PNAP £ 18)» fh k& (v »ek T it 2 45« R
PR LS THRT o DET R F T FRADRL (T T § R

%= #& : 222 % Salmonella enterica serovar Typhimurium 2. & 73| &

DFAHR AL s F AR IREE > S RERT R Bis R
FLDFAFL A #FE
8o 2 e A ERT 03 AR RN (R~ B9 )[13] et i 3= Enteritidis
BAREA O BE I H RS RO AT BRER o RS,

enterica ser. Enteritidis =2 % f 4 (disease burden) » 2% & 5 37 % & 31 % 7

% 0 Bl4ew 3] Enteritidis 2 & B4 5 4

4

R h7g A > 54 S, enterica ser. Typhimurium & 3 224 & 2 5 4 # [ -
BTk ir SEBE AL T RFLREFE AL S o BInA S o
Typhimurium 2 % & iw 2 2R e p #* & 4+ (food animals) 5 «~ % » 11 & #* #4 @
B2 PR 8 & 5 F & 5 Typhimurium st 2454 o Typhimurium ﬂf ~ 4
Rz o S FREFRT GEEACFPN P T RPN AR G
AU R e AT AR AT RBIT A B2 M FREE L & ﬁnﬁ@j’ﬁ
2 AT N e R B o it TR % & BioNumerics FALE

£ 3¢ s Typhimurium 2 B P &k > R b2 FRR TR @2

\y
3
—{\

flm
s
"1,\)“&

S

4~
}.\.
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¥ o

fI* PFGE & MLVA Bl 2 FH %M A (Fr 2 R1) 87 ®

pITEE T2 ARA B S B2 R e e (clones) > i 5 1 clones ¥ it A 7

- phage types - i3 - %53 6 %12 2 Ft >t DT104 > o — phage type
Atk 5% 5 ACSSUT 4%+ > £ 1 &om 5 83.7%: Group A FHR+ 7 =
B e ACSSUT ## | - Group D x>t DT193 » £ % 1) 3R eie 422006
# » 3 $& ciprofloxacin 3% ;;ﬁ%ﬁ'v v — e HEH e it S R
% > d 2004-2008 = @t #r3 S. enterica ser. Typhimurium &7 1.7%3]
2009-2010 # i+ 30% - Group E Atk 6>+ DT120 » & % 1) 3R h3eds & 2008
# 5 (e e Peid #4401k 2009-2010 # Typhimurium gFHRe30% © o 57
it P E > Group D 22 Group E [tk 0 3 3% 5 £ 5 4p e & 437 9 MLVA

Bl (M7 ) - GroupE $ & i 90.9%:1 k¥ 3 ACSSUT #g 2

di§ 3 fopt ot F oriE B ehFR 0 BEor S, enterica ser. Typhimurium Z¢
F1RI G5 w LG 0 T8 & > group D £ group E o BREcE B 4 0 H 3 4
ROFIEEIE o 5 7 e BEEFRORESE 4 (virulence)in d v ¥ e o
RS R REGEH 0 BIRFET A AP p N e 85 0 R
FIE i > » FAct PFhR 3 2 AM &9 s R g LB £ 17 8
NEFARE - AR HRETEL NN FARAFIBFLRELOTR - TR
EEHFE R R RnR KRG RELA 4 REL Y o

MRS EBEL FARZATIRGH R BEFS M A2 A BINAR
o} 2 pnERAS B ZEREY (B2 ) - R T A&
oA FREAER  BAA ST P ARRAAR > AR LB gL S,
Typhimurium # 3 BI% ek (7 » e 2 o> & 2009-2020 # Bk et i o

= L w2 1 =5 ”
b TR EB IR

=

)\"’ﬁ?

BECF R R T A Ra 0 FkRL
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AR AT 7o AT A TR 0 LE B BRI ERRRRZAE
d N r| 2 FAGEG R BRI ] 0 127 4 2 ER 0 2§ FEaR

BT 120 RS A mA o
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#3

MLVA it % ~ 3 &2 @ H — i (genetically monomorphic) <~ Salmonella
enterica serovar Typhi > MLVA Bz 7l #-Er £~ A& a ~ F 840 KR
Fitrr 3 4 42 i R e - MLVA FI3t & § & A » 2 27
s ¥ R 2 (outbreaks):? & &2 5 J & Rl (disease surveillance) 2. 1

20 ¥ s 2245 S Typhi Ftkid @305 B % (phylogeny) b1 £ -

B RG- A& fﬂ%ﬁ%’ A 2008 & B 4sTrd 51iE2 EP R R B O~ 4
42000 & BB i FHTLEFRRET Y25 - A By a B o

Ra o Aks s FhPER 2 SIHRAKRT FIERE  HY - AEF Y
2

1%%%wzz,@&aaéﬁmiﬂ%%ﬁﬁﬂﬂ’—r@*{*
SR AREER G F EFFFRD] 0 BRI L > FF T R
l\/s‘% °

ERF AT E R S AR E KTk 2 200 § & S Typhi Ftk > A
PFGE £ MLVA & 514 4] 51 » 22 B s 74 8 7 2
BioNumerics 74 32 FALE » B LS v A 472 % o Fu| A E
s EE s S e T EE S B OFK T T R
TR RS, Typhi 22 £ & T3 o
% — PF £ S, sonnei MLVA SOP Fesc1 i » & %437 7 B VNTR loci
(SS1, SS3, SS6, SS9, SS10, SS11, SS13) » i i A ke MLVA & 45 & o
%7 % UNTRloci # -2 % > 85x 10" B g 5] 3] o & % » #ig # gt - &
el b o F SR 47 A R ATA 52 S, sonnei Fk o

FOORRsF AN SETF - T L frp A SRS
& T £ TR S sonnei g A oo FRIELH P AEGERD
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Bangladesh
Bangladesh (ciprofloxacin-resistant) ©
Indonesia

Taiwan

Vietnam

Bl- -~ 184 &3+ B 7 Salmonella enterica serovar Typhi % M (% B
BBl Y FR e MLVALL A 1R & * minimum spanning tree i & 2 7

o LFIE &4 - & MLVA A 714] > FIBl G ff & 3 3% MLVA 3] 5] 2 7
FR¥ic b F o MLVA A% £ 2 8¢ =< 3 2 B VNTRS » ETTT’??H? - FHeo UAd
B oo = B MLVA 3200 I~ 11 &2 (1 4o fhr o FhP HioF £
& o 4 cirpofloxacin F 4e = R I Hor P P L AR T S R 0 L

ARk § T o A%e R 2 d T o
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S. sonnei query

Hidemasa lzumiya <izumiya@nih.go.jp> 2010411595 T 4 5:01
k£ nipmesc <nipmesc@gmail.com>
glJA<: ohnishi7@nih.go.jp

Dear Dr. Chiou,

We have now an possible outbreak of Shigella sonnei.
But we have not yet identified the source of contamination.

| would very much appreciate if you examine our MLVA data for your
database, and let me know when you find some isolates of match, or
single- or double-locus variants in your database;

Ss1 9

SS10v 3

SS11v 4

SS13v 4

Ss3 15

Ssé 13

SSov 11

The values indicate the repeat number for the loci.

Best regards,

Hidemasa lzumiya

Hidemasa Izumiya, Ph.D.

Chief, Laboratory of Unit Il (Enteric Infection),
Department of Bacteriology,

National Institute of Infectious Diseases

Toyama 1-23-1, Shinjuku-ku, Tokyo 162-8640
JAPAN

TEL: +81-3-5285-1111
FAX +81-3-5285-1163

Bl= ~ P AR 784 57 7“7 Dr. Hidemasa lzumiya % & & Rqe & 5 vt 4 o

¢ Shigella sonnei Ftk2 MLVA Bl3¥ -
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# - ~ Salmonella enterica serovar Typhi Ftk ki ©

Year of isolation (no. isolates)

Country tal
2007 2008 2009

Bangladesh 38 38
Indonesia 3 19 34 56
Taiwan 15 15 9 39
Vietnam 26 25 51
Total 82 59 43 184
% = ~ M3 A 4 45 Salmonella enterica serovar Typhi 2. 16 i VNTRs

VNTR Locus rt;gg:r; rc])I[ Allelic diversity

(alias) Paratyphi A Typhi
(bp)

Sty?2 6 0.00 0.02
Sty3 44 0.00 0.05
Styl4 10 0.65 0.00
Sty16 6 0.18 0.00
Sty19 9 0.51 0.00
Sty20 6 0.00 0.68
Sty25 6 0.00 0.92
Sty26 10 0.29 0.00
Sty37 (Sal02) 6 0.68 0.91
Sty39 (Sal06) 6 0.00 0.18
Sty40 (Sal20) 3 0.00 0.82
Sty41 (TR1 or
Sal11) 7 0.00 0.90
Sty42 (TR5 or
Sal22) 7 0.00 0.25
Sty43 (Sal10) 12 0.00 0.03
Sty44 (STTR5 or
Sal16) 6 0.60 0.84

Sty45 (TR2) 8 0.00 0.95
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Key year SourceCountry SS1 SS3 SS6 SS9 SS10 SS11  SS13
Subject 2010 Japan 9 15 13 11 3 4 4
586/02 2002 Argentina 9 12 16 6 3 4 4
587/02 2002 Argentina 9 12 16 6 3 4 4
shCCN 2001 Taiwan 9 18 10 7 3 4 4
Vn23 2007 Vietnam 9 24 16 7 3 4 4
Vn46 2006 Vietnam 9 25 17 7 3 4 4
Vn47 2006 Vietnam 9 25 18 7 3 4 4
Vn55 2007 Vietnam 9 25 17 7 3 4 4
Vn60 2007 Vietnam 9 24 16 7 3 4 4

# w ~ Salmonella enterica ser. Typhimurium 7tk 2 #1221+ 5 (%)

Antimicrobial 2009 2010 Total
(n=100) (n=85)  (n=185)

Imipenem 0.0 0.0 0.0

Cefotaxime 11.0 9.4 10.3
Ceftazidime 10.0 7.1 8.6

Nalidixic acid 23.0 20.0 21.6
Ciprofloxacin 0.0 3.5 1.6

Gentamicin 24.0 24.7 24.3
Ampicillin 70.0 76.5 73.0
Chloramphenicol 70.0 76.5 73.0
Streptomycin 82.0 81.2 81.6
Sulfamethoxazole 85.0 92.9 88.6
Tetracycline 81.0 90.6 85.4

Trimethoprim/Sulfamethoxazole 26.0 27.1 26.5
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# I ~ Salmonella enterica ser. Typhimurium =2 # 2.2 2% 1410 5 (%)

Antimicrobial

Group A GroupB GroupC GroupD GroupE Total

(n=49) (n=18) (n=21) (n=56) (n=55) (n=185)
Imipenem 0.0 0.0 0.0 0.0 0.0 0.0
Cefotaxime 4.1 16.7 4.8 214 1.8 10.3
Ceftazidime 4.1 5.6 4.8 19.6 1.8 8.6
Nalidixic acid 34.7 33.3 4.8 23.2 3.6 21.6
Ciprofloxacin 0.0 0.0 0.0 5.4 0.0 1.6
Gentamicin 6.1 33.3 9.5 53.6 55 24.3
Ampicillin 83.7 61.1 14.3 53.6 90.9 73.0
Chloramphenicol 83.7 61.1 14.3 53.6 90.9 73.0
Streptomycin 85.7 33.3 19.0 85.7 90.9 81.6
Sulfamethoxazole 93.9 38.9 33.3 94.6 90.9 88.6
Tetracycline 85.7 44.4 38.1 87.5 90.9 85.4
Trimethoprim/ 4.1 33.3 0.0 66.1 5.5 26.5

Sulfamethoxazole
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"it4%— -~ Laboratory Standard Operating Procedure for MLVA of Shigella
sonnei — Applied Biosystems Genetic Analyzer 3130 XL Platform

1. PURPOSE: to describe the standardized laboratory protocol for molecular
subtyping of S. sonnei

2. SCOPE: to provide the PulseNet participants with a single protocol for
performing MLVA of S. sonnei, thus ensuring inter-laboratory comparability
of the generated results.

3. DEFINITIONS:
3.1 MLVA: Multilocus variable-number tandem repeat analysis
3.2 VNTR: Variable-number tandem repeat
3.3 DNA: Deoxyribonucleic acid
3.4 DNase: Deoxyribonuclenase
3.5 PCR: Polymerase chain reaction
3.6 dNTP: Deoxyribonucleotide triphosphate
3.7 SOP: Standard Operating Procedure

4. RESPONSIBILITIES/PROCEDURE
4.1. Biosafety warning: S. sonnei is a human pathogen capable of causing
serious disease. Always use a minimum of Biosafety Level 2 practices
and extreme caution when transferring and handling strains of this
pathogen. Work in a biological safety cabinet when handling large
amounts of cells. Disinfect or dispose of all plastic ware and glassware
that come in contact with the cultures in a safe manner.
4.2. Reagents, supplies and equipment needed for DNA template
preparation
4.2.1 Trypticase soy agar (TSA) or comparable media
4.2.2 Inoculation Needle (Copan, Code# 176CSR40)
4.2.3 1.5 ml microcentrifuge tubes
4.2.4 DNase-free, molecular biology -grade water
4.2.5 Vortex
4.2.6 Boiling water bath or Dry bath accommodating 1.5 ml tubes
4.2.7 Tabletop centrifuge
4.2.8 Pipets (200 pl) for aliquoting 100 pl of DNase-free, molecular
biology-grade water
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4.2.9 Filtered sterile pipet tips
4.3. Reagents, supplies and equipment needed for PCR
4.3.1 DNA lysates from isolates (keep at -20C or -80<C freezer for long
term)
4.3.2 PCR primers (see Appendix Table 1)
4.3.2.1 Fluorescent-labeled forward primers
4.3.2.2 Unlabeled reverse primers
4.3.2.3 Applied Biosystems sells primers labeled with the four dyes
needed for the protocol
4.3.2.4 Divide the concentrated stocks in portions and store at
-80<C freezer
4.3.2.4.1 One vial should contain enough to prepare 25-50 ul of
working solution. Avoid repetitive freeze-thaw cycles
of concentrated primer stocks.
4.3.2.5 The working solutions can be stored at either -20<C or -80°C

freezer
4.3.2.6 Prepare primer mix solutions (100 ul) as follows:
Primer Working olume Final  Final conc.
mix (100 Locus Primer/H20 solution () conc.in  inPCR
ul) @ M mix@em) @M
SS1-F 100 1 1 0.05
SS1
SS1-R 100 1 1 0.05
5S3 SS3-F 100 2 2 0.1
SS3-R 100 2 2 0.1
M1 SS6-F 100 4 4 0.2
SS6
SS6-R 100 4 4 0.2
559 SS9-F 100 2 2 0.1
SS9-R 100 2 2 0.1
H20 82
$510 SS10-F 100 1 1 0.05
SS10-R 100 1 1 0.05
SS11-F 100 1 1 0.05
SS11
M2 SS11-R 100 1 1 0.05
SS12-F 100 5 5 0.25
SS12
SS12-R 100 5 5 0.25
SS13  SS13-F 100 1 1 0.05
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SS13-R 100 1 1 0.05
H20 84

4.4.

4.3.2.7 Divide primer mixes into aliquots and store at either -20C
or -80°C freezer. Use new primer mixes every month or if a
significant drop in the fluorescence level is observed

4.3.3 96-well polypropylene PCR plates (Axygen, Cat. No.
PCR-96M2-HS-C) or Microamp PCR tubes without caps
(Applied Biosystems, Cat. No. N8010533)

4.3.4 8-well strip caps for the polypropylene plate Axygen, Cat.
No.PCR-02CP-C) or MicroAmp strip caps for the individual
tubes (Applied Biosystems, Cat. No. N8010535)

4.3.5 DNase-free, molecular biology-grade water

4.3.6 1.5 ml Eppendorf microcentrifuge tubes

4.3.7 dNTP mixture (dNTP mix containing all four nucleotides; BioVan,
Cat. No. BV105)

4.3.8 Taq Polymerase and 10X buffer (BioVan, Cat. No. TQ1000)

4.3.9 25 mM MgCl, (Roche, Cat. No. 11699113001)

4.3.10 PCR Cooling block (VWR International, Cat. No. 62111-762)

4.3.11 DNA Engine (Biorad), GeneAmp (Applied Biosystems) or
similar thermocycler with a heated lid option and 96-well block
format

4.3.12 Parafilm M, 4” width (VWR, Cat. No. 52858-032)

4.3.13 Complete set (1000 pl, 200 ul, 100 pl, 20 ul,10 pl and 2 pl) of
single channel pipettors for mastermix set-up (“clean set™)

4.3.14 10 pl and 100 pl single channel pipettors for preparing and
adding DNA templates

4.3.15 Filtered tips for pipettors

Reagents, supplies and equipment needed for Genetic Analyzer 3130XL

4.4.1 DNase-free, molecular biology-grade water

4.4.2 PCR Cooling block (VWR International, Cat. No. 62111-762)

4.4.3 10 pl, 100 pl, and 1000 pl single channel pipettors

4.4.4 10 pl and 200 pl multichannel pipettors

4.4.5 Filtered pipette tips

4.4.6 Sterile solution basins

4.4.7 1.5 ml Eppendorf microcentrifuge tubes

4.4.8 96-well polypropylene PCR plates (for dilutions; Axygen, Cat. No.
PCR-96M2-HS-C)
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4.5.

4.4.9 MicroAmp Optical 96-well reaction plates (Applied Biosystems,
Cat. No. N801-0560)
4.4.10 96-well plate base (Applied Biosystems, Cat. No. 4317237)
4.4.11 Rubber septa for 96-well reaction plates (Applied Biosystems,
Cat. No. 4315933)
4.4.12 96-well plate retainer (Applied Biosystems, Cat. No. 4317241)
4.4.13 Hi-Di Formamide, 25 ml (Applied Biosystems, Cat. No.
4311320)
4.4.14 GeneScan 500LIZ Size Standard (Applied Biosystems, Cat. No.
Number 4322682)
4.4.15 Multi-Capillary DS-33 (Dye Set G5) Matrix Standard Kit
(Applied Biosystems, Cat No. 4345833)
4.4.15.1 Needed periodically to establish the system dye color
spectra for the instrument
4.4.16 3130XL & 3100 Capillary Array 36 cm (Applied Biosystems,
Cat. No. 4333464)
4.4.17 10X Running Buffer with EDTA, 25 ml (Applied Biosystems,
Cat. No. 402824)
4.4.18 3130XL POP7 Performance Optimized Polymer, 3.5 ml (Applied
Biosystems, Cat.No. 4363785)
4.4.19 Parafilm M, 4” width (VWR, Cat. No. 52858-032)
4.4.20 Arinse bottle containing distilled water
4.4.21 Centrifuge with a microtiter plate rotor
4.4.22 Thermal cycler or heating block for denaturation
Isolate and DNA template preparation
4.5.1 Day 0:
4.5.1.1 Streak an isolated colony from test cultures to TSA plate (or
comparable media). Incubate cultures at 37°C for 14-18 hrs.
4.5.2 Day 1.
4.5.2.1 For each isolate to be typed, aliquot 100 pl of sterile,
molecular biology-grade water into 1.5 ml microfuge tubes.
Use a sterile, disposable inoculation needle to scratch 1
colony or 1 pl loop to pick 2-3 colonies (about half of a
loopful); stir the inoculation needle or agitate/rotate the
loop in a microfuge tube to release the bacteria into the
water. Cap and vortex for 10-15 seconds to disperse any
clumps.
4.5.2.2 Place the tubes in a 100<C heat block or water bath for 10
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minutes. Cool briefly on ice or in fridge and centrifuge for
1 minutes at 15,000 rpm. Place on ice or in fridge while
preparing PCR reactions. These DNA templates can be
stored at - 202C or -809C for several years.
4.6. PCR procedure
4.6.1 Day 1:
4.6.1.1 Fill out, save with the run name, and print a PCR template
worksheet (see Appendix Table 2) with appropriately
labeled samples (a maximum of 46 unknown isolates/plate
+ one positive control [DNA of strain C07.0755] and one
negative control)
4.6.1.1.1 For each isolate, two wells must be labeled as follows:
“ID_M1” where “ID_M1” represents the isolate ID (be
sure to use the exactly same isolate ID that is used in the
PFGE gels uploaded to BioNumerics database) and “M1”
represents one of the two specific multiplex PCR
reactions (M1, M2).
4.6.1.2 Fill out, and print a PCR mastermix calculation worksheet
(see Appendix Table 3) by typing the number of isolates
to be tested (plus 2-3 extra) in the PCR mastermix
calculators labeled M1 and M2. This number is
highlighted in RED and is next to “number of samples to
be analyzed”. The mastermixes for reactions M1 and M2
for one sample are as follows:

Reagent Volume (pl) Final conc.

PCR water 4.9 —
DMSO (10%) 1 1%
PCR buffer (10 X) 1 1X
MgCl,(25 mM) 0.6 3 mM*
dNTP (2.5 mM) 0.8 0.2 mM
Primer mix (M1 or M2) 0.5 various
Tag (5 u/ul) 0.2 1 U/9ul
Total 9

*1X Buffer contains 1.5 mM MqCl,

4.6.1.2.1. NOTE: these primer concentrations serve as a
starting point. Since laboratory-specific factors, such
as the age of the primer stocks, calibration status of the
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thermocyclers and pipettes, etc. affect amplification
efficiency, each laboratory will have to re-optimize the
primer concentrations for optimal detection of all
targets. However, any other parameters stated in the
SOP should not be changed.
4.6.1.3 Thaw all reagents and supplies needed for PCR reactions
and place on ice; keep primers light protected as much as
possible
4.6.1.3.1 NOTE: PCR mastermixes should be set up in a clean
hood that is dedicated just for this purpose and where
no cultures or DNA are handled
4.6.1.4 Prepare the two separate PCR mastermixes in 1.5 mi
Eppendorf tubes following the instructions in the PCR
mastermix calculation worksheet (see Appendix Table 3).
Keep the mastermix on ice while preparing. Add the
mastermix components in the following order: water,
DMSO, 10x PCR buffer, MgCl,, dNTPs, primer mix (M1
or M2), and then finally Taq polymerase. Mix the reaction
mixture by vortexing briefly.
4.6.1.4.1 NOTE: All components except Taq polymerase
should be vortexed thoroughly before adding to the
mastermix. Taq may be briefly centrifuged, if
necessary to pull the enzyme down to the bottom of
the tube
4.6.1.5 Place a 96-well PCR plate or required number of PCR tubes
in a PCR cooling block
4.6.1.6 Dispense 9.0 pl of each mastermix into the appropriate rows
of the 96-well polypropylene plate / PCR tubes as noted in
the PCR template worksheet (see Appendix Table 2)
4.6.1.7 Add 1.0 pl of DNA lysate to each of the two different wells
representing the two PCR reactions. Use S. sonnei strain
C07.0755 as a positive control and water as a negative
control.
4.6.1.8 Cover all wells / tubes with 8-well strip caps and firmly
clamp down to avoid any evaporation during PCR
amplification
4.6.1.9 Recommendation: briefly spin down the plate / tubes to
remove any air bubbles
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4.6.1.10 Setup the following PCR parameters and save the program
as “SSMLVA”

94C for 5 min Step 1
94<C for 45 sec Step 2
552C for 50 sec Step 3
72°C for 60 sec Step 4
Gotostep2,29x  Step 5
72°C for 5 min Step 6
Indefinite hold at 259C Step 7

4.6.1.10.1 NOTE: Make sure to use the heated lid option on the
PCR block and tube (calculated) temperature control
4.6.1.11 When the PCR is complete store the amplification products
light-protected at 49C until ready to run on the sequencer. If
the fragment analysis is not performed the same day, the
plate should be stored at -20°C or -809C. The PCR products
are stable for approximately one month, when stored
frozen.
4.7. Initial setup of Genetic Analyzer 3130XL instrument:
4.7.1 Turn on the computer, which is connecting to 3130XL, set up
Gene Mapper v4.0
4.7.1.1 Double-click on the shortcut icon for GeneMapper v.4.0 and
enter the appropriate password to access the software. The
main menu window will open
4.7.1.2 Set up the size standard:
4.7.1.2.1 From the “Tools” drop-down menu, select
“GeneMapper Manager”. A “GeneMapper Manager”
window will open.
4.7.1.2.2 Select the “Size Standards” tab
4.7.1.2.3 Click on “New”, leave the default option “Basic or
Advanced” checked and click “OK”. “Size Standard
Editor” window will appear.
4.7.1.2.4 Name the new size standard “500L1Z”
4.7.1.2.5 Leave the default option “Orange” as “Size Standard
Dye”
4.7.1.2.6 Enter sizes for each peak in the table
4.7.1.2.7 When finished, click “OK”
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4.7.1.3 Set up analysis method:
4.7.1.3.1 From the “Tools” drop-down menu, select
“GeneMapper Manager”. A “GeneMapper Manager”
window will open.
4.7.1.3.2 Select the “Analysis Methods” tab
4.7.1.3.3 Click on “New”, leave the default option
“Microsatellite” checked and click “OK”. “Analysis
Methods Editor” window will appear.
4.7.1.3.4 Name the new method “SSMLVA” and click “OK”
4.7.1.3.5 Highlight the new method name “SSMLVA” and click
“Open”
4.7.1.3.6 Select the “Peak Detector” tab and change “Peak
Detection Algorithm™ to “Advanced” from the
drop-down menu
4.7.1.3.7 Input the following analysis settings and click “OK”
when finished:
4.7.1.3.7.1 Analysis: Full Range
4.7.1.3.7.2 Sizing: Partial Sizing
4.7.1.3.7.2.1 Start Size: 60
4.7.1.3.7.2.2 Stop Size 600
4.7.1.3.7.3 Smoothing: none
4.7.1.3.7.4 Baseline window: 51 pts
4.7.1.3.7.5 Size Calling Method: Local Southern Method
4.7.1.3.7.6 Peak Amplitude Thresholds
4.7.1.3.7.6.1 B: 100
4.7.1.3.7.6.2 G: 100
4,7.1.3.7.6.3Y:50
4.7.1.3.7.6.4 R: 100
4.7.1.3.7.6.50:50
4.7.1.3.7.7 Min. Peak Half Width: 2 pts
4.7.1.3.7.8 Polynomial Degree: 3
4.7.1.3.7.9 Peak Window Size: 15 pts
4.7.1.3.7.10 Slope Threshold
4.7.1.3.7.10.1 Peak Start: 0.0
4.7.1.3.7.10.2 Peak End: 0.0
4.7.2 Turn on the power of Analyzer, wait until the Status Light turns to
Green. Click on the “Run 3130XL Data Collection v 3.0 icon of
the computer. The “Service Console” window will appear. If the
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connections are functioning properly, the “Messaging Service”,
“Data Service”, “Instrument Service” and “Viewer” icons will
change from red circles to green squares. The main window of the
“Foundation Data Collection” software will open. Check to make
sure system status IS green.
4.7.3 NOTE: steps 4.7.4 and 4.7.5 only need to be performed before the
very first run
4.7.4 Set up a results group:
4.7.4.1 On the left side of the window under “GA Instruments”,
highlight “Results group” and click on “New”.
4.7.4.2 The “Results Group Editor” window will appear
4.7.4.3 Under “General” tab, name the new results group as
“SSresults”
4.7.4.4 Under “Analysis” tab, select “GeneMapper-Generic” from
the “Analysis type” drop-down menu. Leave “Analysis
actions” unchecked
4.7.4.5 Under “Destination” tab, keep the default root destination
(E:\\AppliedBiosystems\udc\DataCollection\Data)
4.7.4.6 Under “Naming” Tab, select “Sample Name” from the first
“Sample File NameFormat” drop-down menu, and select
“Plate Name” from the first “Run Folder Name Format”
drop-down menu. Leave all other fields blank.
4.7.4.7 Under “Automated Processing” tab, leave the default “Only
when the results group is complete” checked
4.7.5 Set up running conditions:
4.7.5.1 Under “GA Instruments”, click on + to expand “ga3130XL”
subfolders
4.7.5.2 Highlight “Protocol Manager”. The instrument protocols
will be listed on the right side of the window.
4.7.5.3 Click on “New”, and the “Protocol Editor” window will
appear
4.7.5.3.1 Name the new protocol “SSTest”
4.7.5.3.2 Leave the protocol type as “Regular”
4.7.5.3.3 From the “Run Module” drop-down menu, select
“Fragment Analysis 36 POP7 17 as running
conditions
4.7.5.3.3.1 NOTE: These are the instrument default
running conditions for 36 cm capillary array and

49



POP7 polymer. You can check the running
conditions and modify them by highlighting
“Module Manager” subfolder under ga3130XL
and by double clicking on the protocol name.
The default conditions are:
4.7.5.3.3.1.1 Oven_Temperature: 60C
4.7.5.3.3.1.2 Poly Fill Vol: 6500 Steps
4.7.5.3.3.1.3 Current Stability: 5.0 pAmps
4.7.5.3.3.1.4 PreRun_\oltage: 15.0 k\Volts
4.7.5.3.3.1.5 Pre-Run-Time: 180 sec.
4.7.5.3.3.1.6 Injection_\oltage: 1.2 k\olts
4.7.5.3.3.1.7 Injection_Time: 23 sec.
4.7.5.3.3.1.8 Voltage_ Number_Of_Steps: 20 nk
4.7.5.3.3.1.9 Woltage Step_Interval: 15 sec.
4.7.5.3.3.1.10 Data_Delay_Time: 60 sec.
4.7.5.3.3.1.11Run_Woltage: 15.0 k\olts
4.7.5.3.3.1.12 Run time: 1200sec.
4.7.5.3.4 From the “Dye Set” drop-down menu, select “G5” as
dye set
4.8. Genetic Analyzer 3130XL instrument preparation before each run
4.8.1. Day 1
4.8.1.1 Make sure service console is open and all components are
green. Make sure a capillary array is installed in the
instrument. For installation, follow the instructions of the
“Install Array Wizard”. You can find the wizards by
expanding the 3130XL subfolder and by highlighting
“Manual Control”. The “Wizards” drop-down menu will
appear on top of the window.
4.8.1.2 Setup the plate run on the 3130XL
4.8.1.2.1 Under the ga3130XL, highlight “Plate Manager”
4.8.1.2.2 Click on “New” and a “New Plate Dialog Window”
will appear
4.8.1.2.3 Name the run following a standardized naming
system: use the unique identifier code that was
assigned to operator of laboratory for the first two
letters of the file name. The next two spaces will
indicate the year and the next four spaces will indicate
the month and the date the run was performed. For
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example YW100426 is a run made by an operator
“YW”on April 26th 2010. If several runs are
performed the same day, separate the file names by
using sequential numbers, for example YW100426-1,
YW100426-2.
4.8.1.2.4From the “Application” drop-down menu, select
“GeneMapper-Generic”
4.8.1.2.5 Type in the Owner Name and the Operator Name
4.8.1.2.6 Click “OK” and the “GeneMapper Plate Editor”
window will appear
4.8.1.2.6.1 Type in the sample IDs
4.8.1.2.6.2 Select “SSresults” from the “Results Group 17
drop-down menu for the first sample, highlight
the results group column, and select “Fill
Down” from the “Edit” drop-down menu
4.8.1.2.6.3 Select “SSTest” from the “Instrument Protocol
17 drop-down menu, highlight the instrument
protocol column, and select “Fill Down” from
the “Edit” drop-down menu
4.8.1.2.6.4 Select ”500LIZ” from “Size standard”
4.8.1.2.6.5 Select “SSMLVA” from the Analysis Method
4.8.1.2.6.6 Select “None” from Panel
4.8.1.2.6.7 Select “Sample” from Sample Type
4.8.1.2.6.8 Click “OK”
4.8.1.3 Install the POP7 polymer in the instrument
4.8.1.3.1 Expand the 3130XL subfolder and highlight “Manual
Control”. The “Wizards” drop-down menu will appear
on top of the window.
4.8.1.3.2 Follow the instructions of the “Replenish Polymer
Wizard”
4.8.1.3.2.1 NOTEL: if an old polymer (been in the
instrument > 7 days) is switched to a new one
follow the instructions of the “Water Wash
Wizard” instead. Use distilled water that has
been heated to 37-409C for water wash.
4.8.1.3.2.2 NOTE2: water wash should be performed once
a week
4.9. Fragment analysis sample preparation
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4,9.1 Day 1

4.9.1.1 Thaw the Hi-Di Formamide, the 500LI1Z DNA size standard

and place on ice.
4.9.1.1.1 NOTE: aliquot Hi-Di Formamide (500 pl/tube) and
the size standard (50 pl/tube) in order to avoid
frequent freeze-thaw cycles.

4.9.1.2 Prepare a 96-well plate for diluting the PCR reactions.
Using a 200 pl multichannel pipettor and a solution basin,
dispense 19 ul of molecular-grade water in the required
number of wells.

4.9.1.3 Remove the plate / tubes with the PCR reactions from the
thermocycler. Briefly spin down the plate / tubes, if
necessary. Use a 10 pl multichannel pipettor to transfer 1 pl
of each PCR reaction directly across to the corresponding
set of wells in the dilution plate. In order to avoid
cross-contamination, remove the strip cap from just one
column at a time and recap the column before opening the
next one.

4.9.1.4 Using a 200 pl multichannel pipettor, mix the dilutions by
pipetting up and down a few times. Cover the plate with
parafilm and put in the fridge or on ice.

4.9.1.5 Prepare a fragment analysis master mix containing DNA
size standard and Hi-Di Formamide for the samples. The
fragment analysis mastermix can be calculated as follows.
\ortex briefly and place on ice.

Reagents Frag. anal. mastermix
Hi-Di Formamide 9 ul x (# samples +3)=
500L1Z size standard 0.1 ul x (# samples +3)=

4.9.1.6 Place a MicroAmp Optical 96-well sample plate in a cold
block. Aliquot 9 i of the prepared fragment analysis
mastermix to the required number of wells. Cover the plate
loosely with Parafilm.

4.9.1.7 Using the 10 pl multichannel pipettor, add 1 pl of 1:20
diluted PCR reactions to the appropriate columns in the
sample plate. Keep sliding the Parafilm sheet from column
to column to keep track of the sample order.
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4.9.1.8 Denaturate templates by heating the reaction plate in a
thermocycler at 952C for 3 min, and place on ice
Immediate.

4.9.1.9 While the templates denatured, prepare 30 ml 1X running
buffer with EDTA and turn the oven of the 3130XL on
using Manual Control. Change set point to 60<C.

4.9.1.9.1 Add 3 ml of 10X Running Buffer with EDTA in a 50
ml graduated cylinder

4.9.1.9.2 Add purified water to bring the total volume up to 30
ml

4.9.1.9.3 Mix well by inverting

4.9.1.10 Briefly spin down the sample plate to remove any air
bubbles

4.9.1.11 Place the sample plate in a plate base. Seal the plate with
the rubber septa. Snap the plate retainer onto the plate and
the plate base.

4.9.1.12 Place the plate assembly and the buffer into the Genetic
Analyzer 3130XL.

4.9.1.12.1 Push on the “Tray” button at the front of the Genetic
Analyzer 3130XL to bring the autosampler to the
forward position. Open the instrument doors.

4.9.1.12.2 Place the plate assembly on the autosampler in
position A or B with the notched end of the plate base
away from you

4.9.1.12.3 Add 1X running buffer to the anode and cathode
reservoirs

4.9.1.12.4 Add distilled water to the waste and rinse reservoirs

4.9.1.12.5 Close the instrument doors and wait for the green
light to illuminate 4.9.1.13. Start the run after making
sure the system status is green.

4.9.1.13.1 Expand 3130XL computer name icon.

4.9.1.13.2 Highlight “Run Scheduler”

4.9.1.13.3 Click on “Find All”

4.9.1.13.4 Highlight the plate name for the run

4.9.1.13.5 Link the plate by clicking on the yellow squares on
the right side of the window

4.9.1.13.6 The “Start Run” button will turn green indicating
that the run can be started. Click on this button, and
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then click “OK” on the alert window. The run will
start.
4.10. Viewing and exporting data from the Genetic Analyzer 3130XL
4.10.1 Day 2
4.10.1.1 Double-click on the shortcut icon for GeneMapper v.4.0
and enter the appropriate password to access the software.
The main menu window will open.
4.10.1.2 From the “File” drop-down menu select “Add Samples to
Project”
4.10.1.3 Find the folder containing the data file to be analyzed: My
Computer — E: — Applied Biosystems — UDC —
DataCollection — Data
4.10.1.4 Highlight the desired file(s) and click on “Add to List”.
File(s) will appear in the window on the right. Click “Add
& Analyze” below the file list to return to the original
screen
4.10.1.5 Name the project with the run name (for example,
“YW100426”) and click “OK”
4.10.1.6 A successful analysis is indicated by green squares. Yellow
triangles indicate problematic components (i.e. missing size
standard peaks). Red circles indicate results fell below
acceptable quality values. Samples with yellow or red
circles in the SQ column should be selected for re-analysis.
4.10.1.6.1 To resolve failed analyses due to sub-optimal
molecular marker peak profile (i.e. miscalling of
peaks), select a row with a yellow triangle or red circle
in the SQ column and click on the “Size Match Editor”
icon on the toolbar. “Size Match Editor” view will
appear.
4.10.1.6.2 Place the cursor near the X-axis to activate the
magnifying lens, and then pull up (mouse left-click
and hold) to zoom in a specific area to facilitate
editing.
4.10.1.6.3 Left-click at the base of a peak to select. Right-click
and select “Add”, “Delete”, or “Change”.
4.10.1.6.4 Select the correct molecular weight for the selected
peak from the drop-down menu. Repeat this process
for all other miscalled peaks. Click “OK” when
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finished.
4.10.1.6.5 After the size standard has been adjusted, click the
“Play” button to re-analyze the data. After a successful
analysis, the samples will have green squares under the
SQ column. If the size standard cannot be adjusted, the
reaction is considered a fragment analysis failure and
must be re-run.
4.10.1.7 Check the fragment result data (the fluorescent peaks) for
each well by highlighting the well ID and by clicking on
the “Display Plots” icon on the toolbar. Make sure that
all eight VNTRs amplified in the C07.0755 control and
that the fragment size is within 1 bp from that specified
in the Appendix Table 4. Write down any failed
reactions in the PCR/ABI worksheet. Make a note of
non-specific bands and primer-dimers.
4.10.1.8 Export the peak file:
4.10.1.15.2 NOTE: the following columns should appear in the
exported table in the following order from left to right:
“Dye/Sample”, “Sample file name”, “Marker”, “Size”,
“Height”, “Area”, “Data point”. The format of the
table can be modified by selecting “Table setting
editor” from the “Tools” drop down menu. Select the
“Genotype” tab and make sure that the boxes for the
above mentioned columns are checked and no
additional boxes are checked.
4.10.1.8.2 Highlight the samples for which you want to export
peak data
4.10.1.8.3 Click on “Display Plots” icon on the toolbar
4.10.1.8.4 Click on “Sizing Table” icon on the toolbar and a
table will appear below the electropherograms
4.10.1.8.5 From the “File” drop-down menu, select “Export
Table”
4.10.1.8.6 Select the location (for example a flash drive) where
you want to export the data
4.10.1.8.7 Name the export file with the run name (for example
YW100426) and make sure the file type is
tab-delimited text (.txt) file
4.10.1.9 The remaining gel can stay in the instrument if it is going
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to be used within seven days

4.10.1.10 Convert the sizes of fragments into copy numbers (see
Excel file: S. sonnei worksheet Copy number and
amplicon sizes)

4.10.1.11 Note: Sequencing is recommended to confirm the copy
number of an amplicon with an unexpected size. The
flanking regions for the VNTRs used in this protocol are
listed in the Excel file: S. sonnei worksheet Flanking
regions
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Appendix Table 1.
S. sonnei MLVA PCR primers.

Locus Dye Forward primer (5’ to 3°) Reverse primer (5’ to 3”)
M1

SS1VIC_TTGCCAGTACACCTCACTCG GCGTCGGCGTTAATATCACT
SS36-FAM_CTGGGAGATGAACAGGAGGA ATGCCAGCGACAAGTTTCTT
SS6 NED_GAGTCGCTAAACGCTTGCTT  GGGAAATAGAGCGGACCTTT
SSOPET_CGCAATCAGCAAAACAAAGA GCGATGCTGGAAAAACTGAT
M2
SS106FAM_ACGGTGGGCTTTCTCTACCT GCGAGGGGGAGATCAGTATT
SS11VIC_CTGGTCCGGGAGATTATCG CTGTTTCAGCGGTCTCTTCC
SS12 NED_GCTGTAGGCACGGAAAAGAA TGGATATTGTGCAGGGTTCA
SS13PET_AGACGCTGGCTTATGACGAT GCCACTGTCCTGAATGGTCT

Appendix Table 2
S. sonnei MLVA PCR Template and ABI worksheet (see Excel file: S. sonnei
worksheet PCR template)

PCR run date:

PCR instrument:

ABI run date:

ABI instrument:

1 2 3 4 5 6 7 8 9 10 11 12

< | QMM OO |m|>

Appendix Table 3
Mastermixes for PCR M1 and M2 (see Excel file:S. sonnei
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worksheet_Mastermix calculator)

Technician:

S. sonnei multiplexes PCR M1 & M2
Number of (X) samples to be analyzed

10 pl Total Reaction Volume
Volume (ul)  Conc. in Volume (pl)
for 1 sample PCR reaction for X samples

PCR water 4.9 — 98
DMSO (10%) 1 1% 20
PCR buffer (10 X) 1 1X 20
MgCl»(25 mM) 0.6 1.5 mM 12
dNTP (2.5 mM) 0.8 0.2 mM 16
Primer mix M1 or

M2 0.5 10
Tag (5 u/ul) 0.2 0.1 u/pl 4
Total 9 180

Appendix Table 4
Sizes of VNTRs for positive control strain C07.0755

Size estimated by

Multiplex Locus Repeat bp Copy no. Size amplicon b
P Peal_bp.opy —amp - IOSOOLIZ* 600LIZ ROX625

SS1 7 15 230 216.01 21395 216.48
M1 SS3 7 17 233 230.02 227.65 231.29
SS6 7 24 320 314.83 31144 3175
SS9 6 9 215 2156 21331 216.11
SS10 6 3 198 19461 191.6  194.39
M2 SS11 6 4 199 197.21 19433 197.04
SS12 9 2 188 18493 181.54 184.74
SS13 6 3 236 236.73 23479 238.73

* Marker 250 bp is not included as recommended by the Supplier.
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