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TR FEEEFEHRSTR HE-FRERE WRER

WMEREL  [7O7EPDICHRMRRITES LTV SR RET A HEIO—-2 OREERICHETS

SETIRRES

SEWIRE FmROLHE RERE RE7OTHRAM

ARG S RERFRER EFURAR BEMRARERKRE £8
HEEmRE

BABRE BEET)TE KERERIKE HEFE

WHITEHE Ashrafuzzaman Chowdhury N\ F S5 1 BB TRHENE L 4—
BHATEE Muhammad Kamruzzaman BEEKZBRZR ERWHEE
BOAERE POTER WK EE7U7HERN

WMEREE AWETE. 7O7E2P0ICBEEEOHEHRMARTERILTVSGRETYFHE /D
— ORIECHLELEBERATEERHLMITEEHIZ. EFTIVOBEFROBEEBRETRE
BICETLCHR /00— ORMBEZRALML, ZORRICE IV TREREZFMML. RER
EBWMBATICIE T D7 & HT 1980 55 2001 EETICHHESN- 61 Bk B I/0—U B LUEER
BERRIZ, KN 2 DORBEPIZHWTHEE 11 BEFOREEIZREL. ThoiEiELT
Neighbor-Joining JEIZ &> THRIHEBMEEMR LTz A DT N—TIEMDT toxRS ROV OIEE BRI
BU-8HE 90— 0 B5E K (GS-PCR ) #RHEIL -, 11 BIEFORITATEREL TRATLEME
5. GS-PCR BHEHERMRISTNETNRLEDISRA—EHMLT-, GS-PCR BRI SR E—ICIE
03K WNDMBELEENTIV -, REBHFLDRBFICRTIBETFENRICHRITULIBR.
GS-PCRIGHELMS tamBIRFIEMETH AP EKREIROTIE, RMBARICIEREGELISG -
tzo FOMOEHRLBELTETTIE, HBI/O—V ERHREORETRLEBEPICHREE L~
DIEIS I B IEABESY (23 kb KT 16 kb BEFN) | /MG P CHIREMERE 8 (toh BIEFE
BU)EBR/RLEEEALOND, REMBFICHEALEERICH TAHE/0—VRAEAOEIEEREY—H
—DHHEFE AT FER. GS-PCR FHHEM D toh BIZFHELIBIRET DR EENTLEL TLD LT
Shi-, IhEYSDREMEE BN, 23 kb BKLU 16 kb FTEABRINLHZEEHFFRTHY, Mn? /Fe*
SUAR—A—RIEFPOEEBERORET7—2 0 ORFS IIFREMNMEVLHESNT-,



A BIREBEM

SEBIRES L, 1995 FERICIGRET AT
HO—=2hHBL, CO70—-VICRTHEB DN
SEMEICRDBEEDKRTITN, POT7EBDIC
HROMD I IEN> TSI ELEREL 1?2
HalEEHE/O0—2H0 03Ke MIFE, toh BIEF
B, rn BEFREEOSHELFEOILEHS
MoLF=#%., p0—F)51—% arbitrarily primed
PCR (AP-PCR) ikI=&® DNA D423i—T ok
FRATICE>TRERELT= "2, L L#IC 03:K6e LIyt
D RGIBRICR T SIRERNEFEET S8
HERETHERES 9, COHRMKRTT
[FERAETLMEGEL . BIETITREMNERLT. 7
DT AR EEELTERK, A—0OVR TIYN
(BB of-CEMBESh TS % Hrion
—UICEBRREDRRMEEEE= L. H
DNEICBATILEERERTHOIZE. 2DV
O—VICRTIERERRICEESIFEEMR
ST2NENRDD, COHO—2EEEFHICAE
ET D=2, F2IE toxRSFA RO P DR
IBEBMEIRAET D GS-PCR (group-specific
PCR) ZZMRLI 2, TORIZ. EROBREFT
—H=—HUREIN TV LM, HHRICL>TIERE
FEDBNICE>T BERARGHENHES
hTWha,

AR TIE, FRIO—2OREECHREEL
BIEFEAHERERALMCTE=0I1C. RFRE
FHETIC L THBE OV HkEFNUND
EHZHARICERIL. ENoOEREAVCERE
FEELEELT, RbiBLERIE A EERLSMC
THEEBMELT,

B. BRI
BRETUFBRERIT D BERRENREE
TIZPOF7EPDELT, HRAEMIZE TSR

WRIZBVTHMHDVIEARLEFELTL:D
DTHH, & DNA ZHIHL , PCR SKIZ &> TR
BEFOBIEIIZEEL., EERIIZREL
f=(F& 1), BIBDT=6HD PCR TS5/ T—(%. &%
/LB ESNTSHE I O—2 03K6 B
BROEERS "EBEICUTHREIL BIRLT-
BEFOIEEES|ZEHEL T, Neighbor-joining
EIC&>THRTL., REEEMERL. BREKRRA
DO RIFFHEFHBBRER AT,
WEID—VICHHETREBEFI—H—ERH
516D PCRIGEEIRICHE>TEMLI= (5 2),
tdh BIEFH & U trmBIRFER TS PCR (L
EICHREL-FEICH->TTo= ",

C. IRBREER
1. FEHO—2 O REERE MR

1980 V5 2001 EETICTO7 11 hETHHEE
ShlBRETUL 61 BHREREIO—UB LU
EER) 122V T, 8E&DD 11 BEFHO
BEBRICE SCRIFBFREHLMICL, IR
EHTATIZOWT, REEEPD 7 BIEFIC
DERE 5065 bpDIGELLH ., NEEKDPD 4
BEFICOESE 2990 bp OIEEEIIZREL
Tzo MELREFILE TUABRMBEEICLRES
NTWBERHWANG A —~EUY BEFEE
[(LIREBIEFERAL, TORRVDThORE
FTH RALTBOSEL B HEI, Thoni
EFIERBBITICERTEL LBz (R
1o

1 BEFTATOEERSIEEKLTHRTL
=356, WRERE 12 0E%YT L —TIcabh
1=(B 1) , GS-PCR [&i%(+)¥k& GS-PCR BE1(-)
BRITERLDISAE—FERBRLTULT,
GS-PCRH)ISAA—RIZIE 6 T L—ThEEN.,




FORTCHLKREGT N—TERBRL TV =D
03:K6 Dhl= O1:KUT, 01:K25 &% 8 FBED
OK MBRICET S 30 BHT. RLZETHH
SNCWVERTHOLEREL, ChoDHE
HROEEEIG, WELEENTIE 100%D 18
BHERLE, RIZ GS-PCRHISAS—RN T
BOHHTIN—TIE, 04K68 MBFHIZRTS 6
Bk (2 T I—T)T 98 FEhd 99 FITMNTT4H
ETHBESN LD THS, TO5H. 1 E#HO T
W= %&R< 5 Bk O - DIEER I
100%—FLTLV=, Tho OEKIE 03:K6 HkE
BUITN—TEEELBN-EBICHY . HRICIK
ELEEVIREIRTIERNBON, 1212
L. GS-PCRHEMD tah BIGFHBRHCELH,
-7z 03:K6 E#kIL, GS-PCR(), tah BIETFIBHE
BHEIGRLES 2 TL—TERRL TV,
GS-PCR(-)V5A4—NIZI3 SR HBRE R
T 6 JN—TOEBLBEEL. ZOPIZIE 1980
FD 1993 FTHITTHEEESH, O3K6 MiFE!
IZBL. trh BEFERBTIEREESL T L—

7. BLU 1980 FEH DS 1981 FITMTTHEEZH,

03:K6 MFEIZEL. toh BEFERETHES
EECTN=TIREERTNLDN, WTEDT L
—FDIFINFH R/ O—2 03 K6 HHRICHR MR L
EMISIEBL TV,
RIZ,KREBEPIZEETS 71 BEFOER
BEHl (&% 5065 bp) ICHTHREBHROHAIC
EIRBBITERBL-, TOBR. 11 BEF
TARTOEETRSE RO TRITURREEM
THRBMBMAEONT=, LHL ., GS-PCR+)TEA
B tah BIEFIEMD 03:K6 E#HI N—T 1T, b
GS-PCR(+), tah ;BIEF G EBHREE A TELH
otz —HINRBIEPIZHHT D 4 RIZFOIE
EBLS| (BFF 2,990 bp) IZHITHIEEBIZOA

(2B SRR DR TIE, GS-PCRHEM S
toh BIEFIEED 03Ke BHIT IL—TI1E,
GS-PCR(-I SR S—D REFH O ML BELT
Ay N

CDE31T, GS-PCRWEM S tah BIZFIAME
DFISIE 03:K6 BT L—T IR, B DA
hOBEFERUELTERLEER, RUS%R
MMAREERLEOE, MEBEDRD
VPA1232 BIEFOIEEESIAS, OB N —
TEFNUNTRE>TWDROTHoI=,
VPA1232 5&{EF (4. pathogenicity island &4 &
NI (toh BIEF A type Nl secretion
system #O—F 7 2 REFRESE) OEBIC
MELTNS, BELCOMEEBITHRE T UM
AR EOBRBICHEVTHHISESBLELD
T. mREEROERLGT—H—IZHYS5 585
ThHHEEAZLND, LML, COHEEIE, toh B
EFIREOFNTEKRERNTIE, FiEo0
—UEHICh. TR U OB S h i B
FRIEE® (WERNBRRBER) ICLEELTEY,
IhoDOEBMTIE, toh BIEFOBES LU
TDH DEEEICENRHONG, fH>T. 2O
AEEHEIO—-V MR ERTICIZBAT
HEM, FEIO—UICHEORETIEIRNWEE
Z%,

=7 B IO—UNERLILEE LN DY
=1 U)ﬁj\ﬁﬁﬁﬂfﬁ subtractive hybridization %% FJ
WTHERE - @ifishThd, hihvbild 23 kb @
BARIINFHFEHID—VIZHREMTHY
(Chowdhury i) . CO®MICIEFEHIO~2B
‘A BEERGEISEGT 5O ELRE
NEA-FTHEEFAEEALTLDS
(Kamruzzaman ) CEE LML, Fi:
Williamso A4 L= 16 kb I ABH '2'9121%,



ERFUBREARFEI-FTHREFIFIEELTS
Y, COMHLHB IOV EENREOELIC
WG T HEENICEELTWAAEENENH D, Th
5OWBARSIOE T BH R~ DB S5
DUVTIEBOMNTIFELAS, HE/O—2 B
ERBEPOEICEG LGN EHF-18ET S
F=OIZBRICERTHEEALONS, BIZ. 2O
HHEIE. BNSE - SRR ARNMEPGETE
AFL EEMNEREUA TR THLICHESE
TRUREELH D, ChoDIBARAIERRE
{EpZEELTEY., GS-PCR TR TS toxRS
AROV (KRPAEFEPIZEE) OEEBER LA
LT3,

HEHO—D REDESIZRHELI=MTDNT,

WAE2DODORBREIRBCES, 121 HEREK
M, ETRLAMEKIZ 23 kb HKUL 16 kb DFRAL
FEBBL. RIS/NEEEDIZ pathogenicity
island ZEOEHEEBL-THEETHD, thd
BRI, EEMSEELTORBRMEE G (E
NIFRRIEHERR) SRR EIRIZ 23 kb BKU 16 kb
BEDBARIEE/LUARETHD, COKX
REATORBECEEBL, ThEMBEMIC
L TLDDAH, GS-PCR TR T % toxRS7
ROV (KRPEBETDCHET) OBEBRTHIL
BAD FBIO—VERO toh BEFHEE
(tam HB&U tar2 BEFEET ML) N E B
MRNIMRGERE—BTHILE, COMEX
B9 5, I-ELAISIC ton BIEFHRIBLTL
% GS-PCR(+)# (23 kb I@AEIILBRETE)H
FHETDIEERPTBICIE, IS ton BIEFH
Bi#%EL . € 0iBiR TRIAD pathogenicity island %
SUMBICHELENECEWVSRENDETH
Bo LWL, FDKRIEEMA 1996 FLIATIZS B
ENTWBHIEN., CORGZERILT S 11 Bl

FOEEBMBEZLLC2OOFBOLELLM

MEMPHMOREABOIEAREN, FELE

[FBOHONGM T, . BE OB EEMEERETE

TEHEHC, HBE /O EHEB UG I

tah BARFHIRIBL TS GS-PCRHERIZDLVT,
pathogenicity island Z & O HRIBZ LLEL T, toh
BEFHREOTEEICOVTRHTILDELD

BHEEZLNS,

2. EHIO—VEEEOE
HAEETICHESHTOIHE/O—208E
FI—H—% ALz PCREER 2 ITFEEHT=,
oM PCREZE FAVLWTRHMBAFICALV-601
BERELT, GS-PCROBMNFR /00— B
TRTCEELRMISRI—EHHTHH. BEF
HIRMMNSIE, CORD toh BEFHRBLTL
BB 5 BT L—TERLIESINRBE Y TH D
EEZOND(E 1), ORF8 IR T % PCR (L.
ChoDEHRDSL 4 BHRERIHTELGI -,
H%E5< ORF8 ZRHFTHI7—VDFREMM
RETHAEBDONSD, BEIZ GS-PCRHIEHD
ORF8 [RMZEETHHLUBMOERMNRESLT
LV% ¥, PGS-PCRETIE, $iBl/0—U B%%ER
HITERL, R IO—2 U 0 3 Bk (taniiiE
FRIQGS-PCROBEHRESDHHE4EH) MG
ZRUIZDT, 20O PCR ETIHRBHHEENS
SENBHTEMNTREE NI, 16-kb FEABFIZIRH
9% PCR ETIE, toh BEFRBHERLS
GS-PCROE# MR HTESH, 1 BW¥T PCR
BIBEMOY A XHRE->TEY (B ICIEkE
AN RHEENEOARELTIEENoT=, 23-kb
BARFZRE TS PCR ETIL, toh BIEFR
RHERRL GS-PCRMEHHRH TE, ton BiE
FERBTD 3 ¥R 2 BILEHER LTz, DITY,




C0 PCR ELHFRENFOMNEE TIEEM o7,
NS DBISRITIERF RIS, ARSI DTFE)
PEERHELIEERSIOEISERLTLNDD
TIFGELNEEZDND,

D. f&af

2 DDEBIKIZHBLTHHTS 1 DEEF
OEEBBRICEFEL. SBOEMEMRTTEHL
(&Y. FBH/O—VICBRTHEHO RBEBGRD
HMEBRLNMITHILENTE, B IO—E
BREPRICERCEDLSC T, TOFR.
HEOO—VICRTHSEBO—EIE OK MmiFE
AERLI=AAYTUMIELL TS EVLSRERE
T HENTE, EFBEHIO-VEHROS
LRRAEEKRERE T H57-OHIC1E, GS-PCR(+)
MO tah BiFIEETERET SREEN B
WL TLSEHIBTEIT=, 23 kb LT 16 kb HA
B Z IR ET HPCREZLMNGYEFERTHAMNE
2ICHRAOLITELLL, M /Fe® P2 RR
—A—EBEBFPDEEERCRETI7—DD
ORF8 [EMZURREMMELET R S,
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Bk DnadJ-related protein 728 34

(=RZBEF) ToxS 441 12
ToxR 801 19
Putative DNA pol IIl, epsilon subunit 647 24
FlaL 903 23
Integrase/recombinase XerC 802 20
Shikimate 5—dehydrogenase 743 15

ik 2 D-lactate dehydrogenase 874 19

(=/NfB{A) D-alanine—D-alanine ligase 848 11
Conserved hypothetical protein 571 i8
Iron(lll) ABC transporter, ATP-binding protein 697 26

#2 FRIO—"OBREFI—H—FRHET 80D PCR %

MRS (FEIEETR) BrREF AT TE STHR

GS-PCR toxRS % Rk 2

ORF8 27— 237 47/ LM ORF8 k1 3,10, 11

PGS-PCR Mn* Fe* FSUAR—a—ifBInF * HEHK2 13

16-kb BAELFI EARARE R (HU-a) BEF B 1 12,14

23-kb ?ﬁ)\@E’iﬂ WﬁiﬁEﬁiﬁﬁi-}’- %@,{$ 1 Kamruzzaman
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Surveillance and construction of PFGIC data bases Vibrio cholerae, Salmonella
enterica serovar Typhi and Paratyphi A, Shigella spp. and Yersinia enterolitica in

China

Xu,Jianguo

State Key Laboratory for Infectious Disease Prevention and Control
National Institute of Communicable Diseases Control and Prevention and Control,

Chinese Center for Disease Control and Prevention, Beijing 102206, China

1) OBJECTIVE:

The major problem in current laboratory-based surveillance for bacterial
infectious diseases in China is that each laboratory uses its own protocols for
molecular typing and designations of patterns. Therefore, the results obtained by one
laboratory cannot be compared with those of another laboratory, even if both
laboratories have used essentially the same methods, or even if two persons in same
laboratory have analyzed different isolates. . This lack of comparability has greatly
diminished the power of molecular subtyping methods. It has been recognized
recently that use of standardized subtyping methods would allow isolates to be
compared from different parts of the country or the world, enabling recognition of
nationwide or international outbreaks or biological attack, attributable to a common
source of infection. Transfer of standardized molecular subtyping methodology to
public health laboratories at various levels should enable timely subtyping of
outbreak-causing and bio-terrorism -related isolates, when electro-transfer and

on-line analysis of the data are practiced.

China is making good progress in establishing a nationwide laboratory-based
surveillance system for bacterial infectious diseases. The State Key Laboratory for
Infectious Disease Prevention and Control(China CDC) and National Institute of
Communicable Disease Control and Prevention(China CDC), responsible for the

network, is actively engaged in PFGE subtyping of following pathogens: Vibrio
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cholerae, Salmonella Typhi, Salmonella Paratyphi A, JYersinia enterolitica,
Shiga-toxin-producing Escherichia coli, Leptospira species and some other
pathogens. Initially, fingerprint databases of these selected microbes will be
constructed and the PulseNet standardized protocol will be adopted where applicable.
In collaboration with provincial laboratories, PulseNet China hosted their first
national meeting in September of 2004. Sharing of the databases is expected once the
Network 1s established. Chinese scientists are gearing up to contribute to the tracking

of not only Foodborne but also other bacterial pathogens that are important to China.

Purpose of this research is to carry out surveillance and establish national database of
PFGE patterns for Vibrio cholerae, Salmonella enterica serovar Typhi and Paratyphi
A, Shigella spp., Yersinia enterolitica; as well as to develop of PFGE protocol and

standardization for Leptospira species. Three workshops will be organized to transfer

‘these techniques to provincial CDC.

2) STUDY DESIGN:

1. Surveillance of bacterial enteric pathogens (isolation frequency and
other epidemiological information) in selected provinces of China in
2005. In selected provinces, diarrheal patients who visited selected hospital
will be sampled and attempted to isolate various enteric pathogens, including
Vibrio cholerae, Salmonella enterica serovar Typhi and Paratyphi A, Shigella
spp. Yersinia enterolitica and other bacteria pathogens. In same time, clinical,
epidemiological information associated with patients will be collected and
analyzed. Therefore, the isolation frequencies of various enteric pathogens in
rural areas will be obtained.

2. Construction of PFGE Data Base for Vibrio cholerae, Shigella species,
Salmonella enterica serovar Typhi and Paratyphi A, and Yersinia enterolitica.
Strains isolated from various year, various geographic origins and various

sources will be included in this study. At end of this project, at least 1000,
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3)

500, 500 and 300 isolates of Vibrio cholerae, Salmonella typhi and paratyphi
A, Shigella spp., Yersinia enterolitica will be analyzed, which include our
strains collection isolated in various time and various geographic locations in
China.

Development of PFGE protocol and standardization for Leptospira
species. In collaboration with DR Watanabe, we have analyzed PFGE
patterns of 117 isolates of Leptospires, including reference strains and field
strains isolated in China. In this project, we will continue collaboration with
DR . Watanabe to develop and standardize the PFGE protocol for Leptospira.
Workshop for PFGE protocol training of Escherichia coli O157:H7and
Vibrio cholerae. Scientists from provincial CDC of China will be trained for
standardized PFGE protocols. The proposed provinces include Jiangsu,
Henan, Shandong, Anhui, Guandong. Required equipment systems for PFGE
analysis has been established in those provincial CDC.

Quality control and assessment among the labs in the mnetwork. A
standard assessment system will be established for evaluation of the work in
the selected provincial labs. The definite indexes used for the assessment will
be fixed to develop standard procedure and protocols, to evaluate team
structure and skill of the lab staff, quality of the PFGE images, and data

process capacity of the labs.

Progress:

1. Vibrio cholerae

< The different protocols of electrophoresis parameters for V. cholerae
PFGE were compared, and found that the protocol obtained from
CDC Atlanta is the best in discriminatory power. This protocol was
used in the V. cholerae isolates analysis. Up to now 380 strains of

Serogroup O1 (312 strains) and 0139 (68 strains) were analyzed.
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The database has been constructed, including the epidemiological
information, toxin gene ctxAB detection and PFGE patterns.

This protocol was used in the investigation of El Tor cholera
epidemic in Fujian Province in August, 2005. Forty-two strains were
analyzed, including 31 patient strains and 11 water isolates from the
river. Four different patterns were obtained, while 37 strains were
identical (including 10 water isolates), 3 strains (including 1 isolate
from river) belongs to the second pattern. For the other 2 patterns
there’s one strain in each pattern. The similarity of these 4 strains is
more than 97%. The positive rate of isolation in water samples was
19.4% (in 36 water samples), while in seafood samples it’s zero,
only some non-toxigenic strains of V. cholerae were obtained.
Because the water samples were collected after the epidemic
appeared, so the role of contaminated water in epidemic appearance
cannot be affirmed, but it may be used to assess the risk of
environment. More strains analysis and database construction are
continued.

Salmonella typhi and paratyphi A We started the database

construction in S. fyphi and paratyphi A. Two hundred and thirty-nine
strains in total from 1998 were run with PFGE, including 113 strains of
S. typhi and 126 strains of S. paratyphi A from 5 provinces with higher
typhoid fever incidence. With the obtained PFGE bands we found that
the patterns of S. fyphi were much multiple, while for S. paratyphi A,
three dominant patterns exist with the similarity coefficient of 96.3%.

The database is under construction.

Shigella species Surveillance was conducted in diarrhea patients in
ten provinces. In total of 5684 stool specimens collected, 1092 strains
isolated, of which 792 were identified as S.flexneri. PFGE analysis of
the isolates are in progress.

Development of PFGE protocol and standardization for Lepiospira
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species Detailed PFGE protocol for Lepfospira species has been
tested, and established. The construction of database will be
accomplished in 2006. Over 40 strains of Leptospira interrogans
Icterohaemorrhagiae were isolated from Apodemus agrarius. Other strains are in
progress of identification.

Yesinia_enterolitica _Surveillance was conducted in diarrhea patients
and food samples in three provinces. Data showed that, in general, only
around 1% samples from diarrhea patients tested positive for
Y.enterolitica. Most of the strains were isolated from Henan Provinces.
Strains from other sources are still in progress of identification.

Strain of Y.enterolitica isolated from Dirrheal patients and food samples

Table.

Sources

Henan Anhui Jianhgsu

Specimens  Strains  Specimens Strains  Specimens  Strains
s tested isolated tested isolated s tested isolated

Diarrhea
patient
Food

261 4 431 2 400
124 2 218 0 396 2

[}

E.coli O157:H7 Surveillance was conducted in diarrhea patients in
four provinces, where outbreak and diarrhea patients have been
diagnosed. However, In total of 1763 stool specimens collected from
diarrhea patients, no strain was identified. However, strains with
virulence genes were isolated from few food samples and some
animals.

Worksheop. Technicians from 5 provincial were trained in the operation
of PFGE for V. cholerae, S. typhi and paratyphi A in National Institute
for Communicable Disease Control and Prevention, China CDC.
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Summary : A Training and technology transfer Workshop was organized to enhance the laboratory capacity
of countries/ areas in Asia Pacific in performing Pulsed Field Gel Electrophoresis (PFGE) in February
2006. Ten key laboratory personnel from 5 countries in Asia Pacific region were trained in PFGE
technology using standardized protocol. After training, they were able to build up their capacities in their
own country/ area. In addition, a network of trainer and trainees was established through the Workshop
so that participants shared experiences in PFGE laboratory work, and then can work together in

partnership during outbreak investigations.
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2 ) STUDY DESIGN:

»

(2

3

@

)

Organization of Workshop in the Public Health Laboratory Centre in Hong Kong for training
of laboratory personnel in the Asia Pacific Region in February 7- 10, 2006.

Co-organizers were: NIID, Japan; CDC, USA.

The Public Health Laboratory Centre in Hong Kong was responsible for the use of fund
monies of 2,000,000 yen in the overall organization of the Workshop.

The Workshop took place in the Public Health Laboratory Centre in Hong Kong.

The Workshop lasted 4 days and covered the basics of setting up of PFGE laboratory, requisite

laboratory technique, common problems, and quality control issues.

3 ) RESULTS:

(1) Participants of the Workshop had hands- on wet lab experience of performing PFGE’s. (listed
Appendix )
(2) PFGE Data input and analysis were also covered in the Workshop. (Schedule in Appendix II)
(3) Key trainers from advanced institutions (including NIID and CDC, USA) were invited to
participate in the Workshop.
(4) Evaluation of the Laboratory Workshop by participants were done to gather experience for
future work in the Asia Pacific Region. (Appendix III)
(5) Areport was generated after the Workshop.
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