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P K E(Salmonella)# A 2,500 X F qiF A e F AV A RE) B £ 456
B & B4 Salmonella 7 @ a9k 35 - A B R LR+ PFIRAZ £ REB T -
i 7 AL Salmonella i £ 248 B A1 70 2 Bl - 2K f A A FUR - i R
B FZ A%k BAMEGRAAR - ABEHNRE o FE Atk 48
Rl A2 Gk BEABRSERHE > AHRERLTEFA RS PFGE
e 0 PFGE B3R b-T e AR AR PFIRA X o F R > B HATR A
Atk PFGE Btk > HEM A FA L FE R ErEE R -

At EME I PIE DNA i o 2 BT U & 48R F 2 b e
FHB Rk EHHBE R B B Salmonella DNA #5 808 3% &k B M 4k
z A > 3tk DNA 35 80 3% %M B & & ik sk € Salmonella i bk o %
Az T A > £ & PulseNet Taiwan 4 F 45 A B Rl@E 2 EF > BBETH L
BEEAZ FRB AN RA

AR — 5 O LA A i AR B 422 DNA -based Salmonella
serotyping scheme > Bp#| A Luminex %4 A, B, C,D,E 2 O13 i &
R R EIREE T OBHUR - ARBEE T k4R HL &2
H2 3R (A R)#E%E > BRA AR EN BEABEIRARZ mFR o tb—
typing scheme & A 7 E#E 4% € 35 #k WHO EQAS RI:RAZ R Btk - 3 —F
¥ 1% F sk — typing scheme #:2] Salmonella B 3% & k& 7 £ 340 #h5t 4 f
HAE R BB Wk R E R E R A TR 4% Salmonella 4 B4k fo 77 A

ZTH -

4
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Abstract

To date, more than 2,500 serotypes (serovars) have been
identified for the Salmonella genus. Serovars are the internationally
recognized terms for delineating Salmonella and each serovar possesses
unique host range. The traditional serotyping, based on agglutination of
somatic and flagella antigens with antisera, is a labor-intensive and costly
method and has a high level of misidentification rate. Theoretically,
isolates of the same serovar share higher PFGE pattern similarity than
isolates with different seroars. Therefore, serovars can be predicted by
comparing PFGE patterns with those with known serotypes in a PFGE
fingerprint database. In this study, we aimed to develop and evaluated
DNA-based Salmonella serotyping methods to replace or complement
the conventional serotyping method. A new DNA-based Salmonella
serotyping scheme was proposed and used to re-identify the serovars of
the isolates, which bore rare PFGE patterns or different PFGE patterns
with others in a major clade, in Taiwan CDC’s Salmonella Fingerprint
Database. Up to date, the database contains more than 16,000 entries
that can be a useful resource for rapid prediction of Salmonella serovars
and is beneficial to the operation of PulseNet Taiwan, a molecular
subtyping network for surveillance of bacterial infectious diseases in
Taiwan. Determination of Salmonella serovars by PFGE patterns can
save expenses of conventional serotyping by several millions of NT

dollars per year.

In the first year, we have established a DNA-based serotyping
scheme. The procedures are: 1) to determine O group antigens: A, B, C,
D, E and O13 using luminex-based probe hybridization method, 2) to

determine other O group antigens using conventional antiserum



agglutination method, 3) to determine H1 and H2 antigens using PCR to
amplify the genes, sequencing and blasting the sequences against those
in GenBank for identification of alleles of H1 and H2, 4) to determine
those with common antigenic formula but belonging to different
subspecies (biovars) using biochemical testing. The new typing scheme
has been successfully applied to identify 35 WHO EQAS reference
strains. In the second year, we will use the new typing scheme to
re-check 340 isolates in the Salmonella Fingerprint Database for which
their PFGE patterns are rare or their serotypes could have been
misidentified as they have discordant PFGE relationship with other

serotypes.

Keywords : Salmonella, serotyping, DNA-based serotyping
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DK EASalmonella) £ 23k ERZAZF R @R ReE RT3 REEHY
Bk MERABRZEE X - 25 HREER0E - Salmonella %7 w184
(species) : S. enterica 2 S. bongori - S. enterica 1k 3 & 164X 45 M 92 o 5F 2
M 4k 6 18 2 FZ (subspecies) #2421 2,500 4 4 7% A (serovars) [1] -
Salmonella & f & A % (1) B %3134 7% @ Salmonella 89 £ F) 53 > (2)F Bl s i
WEAFRE 255 B (hostrange) @ fe o34 A £ b o TR LIS ZE R
47849 Salmonella & & Z 7T 4675 4 & IR o # Salmonella 2 o 3% 5 A) > 475 & M
R B B Salmonella #1247 #7322 ek T4 -

Salmonella = & F & - & 382 4Lk (O antigens) £ ¥ £41 /& (H antigens)
Pk > K% % Salmonella i F N E A mERE®RE  RAVERARE -
—HEWMER=HEWL ARMERGRGARR LA - £ hF oA R
) #R & 2 48 ik B ¥ 0 % £i#47748 3% §"(phase induction) [2] - BuiF ik £
MO ARE THREXE _HRF AWM EZIAR - FhhFRET  THEY
WR-LbF R R RIE > REHERME  BRAFZHRERMAE  hF
& A X XRJE(cross reaction) » % M AEE > KA LA FURERE 0 Bt
EMEAREG > MR ARA] c b bhF o RNER > §AME SLLRETH R -

Bép o A N RAEIRIE ~ AR FHET - AN - FRBRHBEE R



BHEH EAFr A RELLFTREBRE LN SE TRERITERE > o

ek

EARERAMEHLRMEBOEN > R AFE A T RAEEST
Salmonella & # & 8] ~ FATRERALEEA T ITAF » REABRAOERTAF
WER > ANEEA > TAMEHRRER 2RO -HILREH B AR LS
MR KR > FFZ R EaFA Salmonella 3 B 88 - 7148 5 th 0 Ao 48 A
Rof ke > BT S AR FN Ak ARE LT ZEH -
ST R AP BB 4B T 3 F 4 708 Salmonella s & A o B AT 7T 48 A 7 147
Salmonella s 7% 7 48 & RTEBI A FEH -

1. O-antigen 2 H-antigen &) PCR A F 48] @ sbh k28 40 F 5 A —
¥x > B A# Salmonella s 7 5 A B4tr » B AT &F 3 % 45 € 49 O-antigen 1
H-antigen % & #1 PCR-based &) 18 ] 7 /% #% &t % % %[3-9] - PCR-based # 14
Bk 0 PrAE4E E By O-antigen ¥ H-antigen AR A E AR - N F %
O-antigen #2 H-antigen = X R 57| A & s E > a4 A PCR 34
O-antigen #2 H-antigens & F DNA 5 &7 #& A DNA K B7 3k 3% % &8 2 O-antigen
#1 H-antigen g9 7848 > M e AR S eW™AME - Bt M FE& L £BE
% & %] .2 (US Centers for Disease Control and Prevention) » 4% & 2
Luminex F & » %x3tdk — Mgy probes o 9 2 & B BT o

2. Luminex-based Salmonella serotyping : £ B &% & % P o & HEH



o T B M 0 GE BB TR 4734 £ O-antigen g2 H-antigen X R &y £ 5 T
1§ > #4T DNA 7 Z|tb ¥t - 3%3t probes » 2231 Luminex 34k -F & &) f 5 o A
£ o Luminex £ 47 -F & & & K& 3 4-(liquid hybridization)3& 4 » 32 3% L 7T F] 8544
) 100 EAZ & > B4k 2 5 0 P B 05 Pl o PCR 3% 1% DNA %] % s DNA #& 845 5 »
THE—AIAERAN TR © 8187 k2 & 24 probes &)k 3t EARRGHE - it
A 5] O-antigen #2 H-antigen &£ R & 74831 » &3%3t— £ 5 % — M4y probes -
HBERBEH 2006 FHEERAGEHEARAERETH P OHZERENAE 28A >
Z-¢1 probes Z AR TAF > B e A RAER TR TR BT SR FB
2o ATHRILEN AT SHARRECEAAN HRESFHH FEER
X HT ey probes » A K & & Bl A B AR EATBIRIRE 0 R E BRI o
BATSZARMT T4 24 100 AR X ey FA > S48 95% L b 4 dtk
MmFEA - BSEERME -

3. PFGE B3 b ¥ 78:8] - 748 Bl & A A Ak 0 B 1548 B A R SR )
fE A Ak 0 B sbie F e E R Btk PFGE B 3% - 4224 »#7 (clustering
analysis)sy > B e RELR —EEHAN - 28 — B a4 F % PFGE By
Bk E > BpeT R LB 32 4T PFGE B L ey Ltb ¥ » 388 A [10] - 1248
FEREATIR > EEHEFR—aFAAKEL)RENS > BAA AR 0F

AR EFH - B ATAA Salmonella DNA Fingerprint database € 44 it 80 #&



7% A A2 3% 16,000 £ PFGE [ 3% 5ok B AT 20 £ 75 A & #R45 T 4882 95%
UE BE—oFAA 70 kA LBk > R A PFGE B35 b # = A o
sb > F AR X PFGE Bt B E X A A G B2k - RARR A D7 S EHE
BMABN D FRREL b BFTETHBE LR EZAFGEE B2 D
WAEANT - F R B SARR G M E ERR LR EREE L5 A E AR
RkE o H1ET B AT IR R BS R 1 BE R 4538 & (outbreak investigation) B BKE A
MR MANMIZEREAAFREALEAL > BATA PFGE X AR A&
HRAEE > RLPFGE B CRARHERAFRREAMER Y FHEE
49 (PulseNet International) = ##.45H T B - PFGE »#7 Fr & 5 Rl f£ & 2-3
ROUEEGAFIAFTRLI2BEEIHIA/AR  RERABAAFANERKRGERT
18 o ZREA R FRIAATFFE 0 PFGE B34 B0 - RETRFAZ TR - &
— B WAF > B PR X ERALE A o 4 F EAHEF Salmonella
R IE 7] Aok AR 2/ 0 Salmonella A B 4 A (PFGE $1 MLVA)# =T 4 % 7% &
%] B 4T Salmonella i % 8 #t 3R R LR A X F 3 - M > cluster analysis
HREBT RAHEHEAHERZAMILFNELTIRA R EMHE4H0
FAoRER TR EFEETILEAKZ M FA 8 A F 2187 DNA-based
WER L EMRmEETREKR > BILEEMFUZ THRE -

4. Salmonella o757 R A H 32 £ B 3037k ¢ & & L& R B Salmonella



FHNEARERT  FEARLFRMZAR £ ZREK > %t primers > 313
# R/ NRE) DNA R > BB EEATFEH R EKRD  an&hFAA
HRZREom (B dEb R Ak b R [11] o 248 75 7% B 4 R ey 48
RRE  EBLEFARPARY O FRNARENE TR AR EHE
PERAME - HARAEREMS » AA—BFGHARLT & -

S. AY& R HMFE M FERAE D RIERIE > —FERITH
luminex &) & 32 48 113 & probes-hybridization & 7 7% » A8 8] &4 O-antigen
#1 H-antigen A B A& $A[12] - % —#&F 5% & k %3t Salmonella &4 A H >
Rl % P 74 ) Salmonella #14 & B > #4742 (typing) 2 il 4 64 o 5 48 %

[13] © % = H ik BB A LKA FHEEAT RS o B2 8 R Hr 2421

b}

%

A5  BEREMEFERERLS RHLLBETHRTEST -

q.

6. MLST tb¥ @ &4k multilocus sequence typing & R 2w > B — o F A
Atk B A2 MLST KR 53] » ok E i A @ BRI A B 2 B 4[14] 0 st
—&RX > TRANLE MLST B8 > B ARZ aF L o § 4R SRR A R
oy F AV FRR - HRBE R 91 MLST B8 B K NA R4 - B AT Dr.
Achtman iE £ i#47 K Salmonella @#tkz MLST 547 > f R RE 2 F &R
TEE RELFRAkAABAREZ MLST £ARA > b F X B L T4T B AT

Dr. Achtman &z 3r Salmonella 2 MLST &k & » T4 498 & H 4835



(http://mist.ucc.ie/mist/dbs/Senterica) 4T Lk ¥ TA4F - "B — R A E D £

TIA(TEAEARVMECSF  AA&H BREXERY FHEE  TRAAZLY
EIATMEZ B 4% -

4 % & Salmonella g €74 789 B K » Salmonella & 2006 F & A sz 3L 49
PulseNet Taiwan E 249 £ & & A)y5 R # % > PulseNet & R4 4] A 42 £ 1t
PFGE &5 Fo R T B - FitprA Salmonella 5Btk B AT E § G847
PFGE 47> B AR —#h F A Ak B AL L€ E0FA Askiige PFGE
B 3 (EAR R 4%) > AToAT A1 A PFGE Bl 38k B BN S0 7F A k2 PFGE
Bl:LEATR Y > MM BET Bk aFd - PFGE »# M ARATRE S
2-3 R M FrRAEE 12 24 B RSGaFAMRES  AAbLE
he b F oy ARG HIAATREASZ ARREA IR » AT B & 89 7%
BREAL hFNENARLZIRLEZNABEN R aFAARR LR
BRBDPIRANLERZ T > B THEMERTRZEHM(E )RR LA BIRR
FEEZ AR RERGEH A o B PFGE B3 Lb##3% Btk b A 2 &£ RAT
B REHBE G o H R E L EsE o 123 DNA-based &4 7% Al 42 % 1
50 TARER B AT B R MARZ IEFEM > 45 5] e F R F A B Ak 648 € E 2R
B BASEBME -

A EEXRBHHAETL —FESRETRE B R4 DNA-based
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Salmonella serotyping scheme > =] A 7 £ #£ 4% € Salmonella B 3% &+ & 73 5%
Lo A A48 R 44 2R 69 Ak 0 RIL—HEA 16,000 #k i thoy PFGE E3% & & -
TARARFETHAKRZOFLY  HEREFHALEZ AL -HEF—FC
SH¥ B AE Ty iR ATIRAE 0 $3E Ak B AR & T 4T 49 serotyping scheme » ] A (1)
Luminex-based #4i7:£ % A, B, C, D, E, O13 % O & jF#&$HL/2 - Salmonella

# 46 18 O B4 B (serogroups) » 95% L b 4-dkkk /B L ik 6 #& O ZE4UE  (2)

BopR-ihFRE X S v O R (3)PCR ¥ HL&H2 AR >
T 1 GenBank Bt X AR 7L 0 AT HL&H2 ARA R 5 (4)4

BB A 2 O:HL:H2 3% 48 pk 48 512 /& 7 5] biovars (subspecies)x i & %!
(LFEABIEF E R) - sb— serotyping scheme & A # 4# 35 #k WHO EQAS
BIREIZ R Bk B =4 A A sbek 3 ey DNA-based serotyping scheme » i#
AT B AR B T St i 7 R B AR (%) 340 #r) 2 A48 8 k3% PRGE Bl 3% 2R B R A ik

M B FHEZHF TR -
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1. Luminex-based O serogrouping: 4&k#zDr. Fitzgerald at US CDC#q 2%
& 3 x[4] » # xluminex-baseday 47 > 4 €A, B, C1, C2, D, E, O13
FOBEHR © RIFHE » 95% A by 5 Btk B 7 B L OBFLR » JFB N

R A B RS FRE HREE -

2. BB HL s H2 & —4 primers: H1 1 H2 £ B 47 %18 & B & (loci) » 124
Aoh # HL 2 H2 SR 4 B A #3A B M[15] - H1 1 H2 4R % s 5 7] 84460
(conserved region) ~ ¥ fi] £ & X (variable region){5 7 » & b 7 ks
H1-specific 2 H2-specific = primer sets > #|F PCR 3¢t X H - ]
multiple alignment & & f§42 X - X & ®3% 49 consensus sequences » #| A

Primer 3 (http://frodo.wi.mit.edu)% 3t primers > B4 10 #k A& B o iF A &

¥R 0 R E & primer set 2 33 B — Mgk o

3. PCR # g H1 2 H2 g2 2 5 : PCR #¢ 13 H1 (primers, H1_F:
ATGGCACAAGTCATTAATACA; H1_R: TTAACGCAGTAAAGAGAGGACQC)

¢ H2 (primers, H2_F: ATGGCACAAGTAATCAACACT, H2_R:
TAACGTAACAGAGACAGCAC) 4 B K #(# 1,600 bp) - i tgey H1 g1

H2 DNA k£ » ZF RE A (BARERK N > L) BITRF - TFZ

12



primers #2 PCR £ i z primers 48 ] - &3 H1 2 H2 X B 5 5| fss 4
conserved region - ¥ 2R 45 & variable region » B b £ 52 kB EiE
900-1000 bp # #4381 & kA B 57 B 3T &4 R 3 » T4 & 5 1000

bp 7|2 47 -

CH1fE H2 AR 2 b HL 2 H2 AR sk € 2 57 » A E RS ps 44
B IAB R AT A B> K 7] > Ak A in-frame = & %] o 4 in-frame =
H1 g2 H2 /& %] # 47 Blast -# > $2 GenBank m#r % & H1 2 H2 % %] (B
AT A A28 800 1% -7 » 85 #& H LR A2 48) AT L ¥ » R AT H1 2 H2 2 4%
RAERE - AERA H2 A Atk TRRABWNAAZERGFLE A FL
{2 PCR R B2 F £ M #gte i R - BLEARARATREER B RS
paper-bridged phase induction # %[2] > #4783 - AERAF H2 £
YA 2R3 HL i 2 B e @ > A H2 2 A 4% PCR A3t =

Atk HA H2MEH AR €2 E ey ¥:% -

. B3 WHO EQAS 12 E i #k « #1 A WHO & F & 47 4h 3R 5t B 3B (EQAS)
FR B 2 Btk o % 83X DNA-based serotyping scheme 42 & gk » 24

WAL EL T -
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X
— ~ 3893 H1 52 H2 % primer sets

#] A multiple sequence alignment & B4 #k 52 HE 7] 7 £ GenBank g 2 H1
£ R A7 8mH2E R A7) > % ¥ Hcommon consensus sequence region (43t
P EEF 7 e ) o s Primer 3 (http://frodo.wi.mit.edu) 49 # sk 52 2% 3t =

primer sets - 834 K > Hlx primer setAH1 F:
ATGGCACAAGTCATTAATACA; H1 R:
TTAACGCAGTAAAGAGAGGAC ; H2 =z primer set® H2 F:

ATGGCACAAGTAATCAACACT, H2_R:
TAACGTAACAGAGACAGCAC - %primer setsfir AH1#LH2 % & W3 > 3

a2 H1gH2 A Bk £ #1,600 bp Ao

= ~ 5 ¥ 358 WHO EQAS:RI X # #k

J& FA DNA-based serotyping scheme2]3:X35% WHO EQAS# #% *» H &
F iR 4t F 48 € &R (k)& > 7T B3k sk —serotyping schemeé& & #
Mo FRZ 2R o

1. Luminex-based hybridization 7 ;% g RIOZHL R A B : OFFHLR B ar &
K 46#E > 4# A syluminex-based method =T 15 :;8]A, B, C1/C2, D, Eg1
013 - Dt 6,4 4 3MO0% 45L& © D1 (0:9) ~ D2 (0:9,46) ~ D3
(0:9,46,27) ; E&£ 8,35 2/80% $u /8 © E1 (0:3,10)$2E4 (0:1,3,19) >
luminex-based method & 7% jw A & 7] > £ 4k 7% A B A 48 FIHL:H240 R
w0 2B FIDEER N 2 OFf R » B stluminex{d 7| 2| D#EZ¢
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HEAR  BEUAMESH 0 F R H E &R 5o AWHOZ E Frk P >
Panama (k — = Bk %% : WHOA4.4)g1India (J§ D2#£) A 48 I H1:H2%%
ER AR 0 FAHLLO46/ L E 5] - Enteritidis (WHO5.8, WHO7.2,
WHO08.3, WHO9.1) sz Hillingdon (J§ D2##) B % #a FIH1:H24% & 48 3%, -

E LAO464u bA & 3]) » Give (WHOS.1#2Parkroyal (/& #E4%%) »
Meleagridis (WHOB8.5) ¢z Calabar (/& #E4%%) > Muenster (WHO9.3) ¢
Vilvoorde (& »E4%2%) » A48 RHLH230 R » FAO194a sk & 4

AR A A A B 48 B 4O HLH24U R 48 Ak, > 128 %R ]
biovars (subspecies) » 34 % LA & 1bAK 338 v A& 5] ° 5] ke Vinohrady
(WHOA.7)#L 7 48 i, £028:m,t:[enz15] » B APCR & /£3% 18 & [e,n,z15]
AR HF R4 528 mt- gbid FAvll 28:m,t:[e,n,x]48 B (B &[e,n,X]
Z R RAIRARGAE) iR AR ¥R - & 5] & #biovar 199 Vinohrady
g biovar ll&gll 28:m,t:[e,n,x] - Oranienburg (WHO8.1)£zbiovar &gl
6,7:m,t:- > Javiana (WHO8.4)gzbiovar llggll 9,12:1,228:1,5 > Indiana
(WHO8.7)szbiovar gyl 4,12:2:1,7% B F 48 Rl e LR 48R & mtii &
AL AR A A& 7 o

DNA-based method& e H1 g1 H2 50 R 448 © 1 A H18H25 7] > Fo
GenBank B & 2 HIEH2 5 2| Lo ¥ > A T HLEH245U R 4E48 » & B
e135kk Bk R - R TATH) - GenBank 2 H1$1H2 & B 7 7
EA2iB8001% > # 4 £V ABSHHISH2A R A 7] » € &3 A3H % A
(BER OFEAH TREGHIEH2ZA R 57 - K ZARENZ T4
A 7T sk e (annotation) 44 R e 5 o il B — 15X AZ4889 5 5] 0 B
B ERKILVRAR A7) 0 A ASEBNLS FEIERZAL2HUR - 7 9ME
B F R ERAEFHEMN|NOHRR » 2T ATRFLELTRFFL
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o L BATARR AT PCRRES KA EZAR o ik —
#yWHOA4.7 (Vinohrady) &) 417 48 ik i x 32 %4 28:m,t:[e,n,z15] - PCR& /&
KA hg b —H2E R - {# A paper-bridged phase induction 7 7%[2] 5]
H 0 SEF L #r & phase 257 £ -
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LK )

KitE £ 284244 A DNA-based serotyping &g # % » &% Tk E N
i AR AN SE R G R 0 L — B A T2 AL F A 4y PFGE B 3% F ok
B AR AL FAZ T A - K5 2004-2009 F e £ 421 16,000
% Salmonella #4k @ Z 4 B4k % PFGE B 3% - £ A 2004-2007 4 # #
z PFGE B % &8 & 722 2008 82 2009 F 2 @tr b iF A » £ o] FAA L R
FH 5% E - b BFEFEFAELYEKRAA L00 AL > T
L FRERERBEANAXBGEEILE -

B FR2RRECERH  RFEN > BAEE S RE -
DNA-based serotyping 13 2| e £ A5 e Bkt > TERE B RE LT o F A > 3
RIBMEETERARME R0 F L0k LA L E Z A bR 3R
A e #E E f i A o o biovar | (subspecies: enterica)z s &4 4Bk bk 30 & 48 #
o BB e AR & R % - DNA-based serotyping & 77 ik &
HEAM®-

H1 g2 H2 X ® Kk Z 4 1,600 bp £ 4% » /%] 3% & conserved region »
¥ ] & 4 B & i (variable region) » B LA R AE 4L W33k 3t T B — Re by H1 1
H2 X R &) primersets - 1,600 bp &) k& » £ F L AEAPE - @ EF—
fx R AeiE 2] 600 bp £ & 6y iE#E &K > ATEA 1,600 bp %54 Z4¢ & o] B3k
primer e A X2k /F7] > ERAFROERLHEEER > FE2RH
18 primers + A T AT 2 EFF B SEALA RN THTEFRAEE
1,000 bp > 4w b R B4 F3m € H 0 P 433 HL 2 H2 2K A5 7] - REA R
wE b RIFRES » R AR BRI R B4

% B CDC ft & #F 4 — £ @45 T B AR X O B4R 82 H1 fo
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H2 3z & B 49 luminex-based Salmonella serotyping 47 » 3% 347 7T 48 &
I 100 & 5 BAT R e F A 5] - 348 100 % 48 4 % A 4 B8 Salmonella #& A
w28 2,500 #h FR - FRRAR > RFE@A LA EZETRMKE
BiAATH e F R S RS E A IR 0 B A 98% 1A k4B kB i 100 4
e F A o KRR SR PFGE Bl Loy #8 T EEH X AR /F R > RISIAEE
CDC st — a7y & RIEMEAK > B B K30 2 84T A PFGE B¢ > )
o B AR T R 32 PR 2 3 ) DNA-based serotyping #2 445 & » Higsk/b
Beh EAk o ARA T AL £ B CDC #9 luminex-based serotyping # #if £ &
HFER A mEA - AB CDC S EHEHM > TA - RZINET AL FR » H
ZEREAKRAMERGT ABME > MIE BT SR R — M1
probes - B AT £ B CDC K # i iz 4k probes 57| » &3 b7y ik H o iE 8
£ B CDC sy 44584 - Bar> AW CDC ZLERE X F ORI ERAISRA
Fi Bz = FIANZ BT RAFHRE -

18



HRRER

#—Foyr 2 #E 3 7 DNA-based Salmonella serotyping scheme » +,
RAFEL— A5 0 BIRX T 35 #% WHO EQAS AR £ Rtk - ZE R %E T2 T
&) T ATHE ©

£ B CDC # & B A § A Mg luminex-based Salmonella serotyping
By > BERFIDNNRABE= - HEREEAER B AR FZEE R
RATO & E > IRFE=ATAERI SR - 3] A% 8407 > & 5+ & &) Salmonella
5E TR E WK
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99 FEFEEZAERARREELRER
3t £ % 4% © Salmonella DNA-based s i 5 A 347 2 B2

£ #HF A _BfER & 438 - DOH99-DC-2017

1.3+ F MR RH5 A

A3t £ 32 31 DNA-based Salmonella serotyping #itr#2 5 @ T42 £ F R,
B 54k AR 4o 5 5 E AR 4B T 6 B Ak 0 TT4R 7 A5 Salmonella 43§ 5

TR BAMTKRE o

2HEHRIAHFTEFZAK
33t EH B LA B R AMAR

Salmonella &R E A EB EZAST HBNRIELERK  TREHIROR S
BN BEORLEEH RS - Salmonella foiE A 5] A Bh A e h g E £
BB ABIEFEEGDEH R o N A Salmonella # X % B
A4 > £ %3 Salmonella 49 T4 £ > & EMA BB - AB

Salmonella 2% TR E X BATANE— e R EEX Atk FR G E > A7
# 3 &) DNA-based Salmonella serotyping %47 » =T #% & #54#% Bl 6-1F 2 F 47
& o 44 FE E LIPS Salmonella & #E 7 & ik R4 L% 0 Uik

EREER > BARLLE o 4 Salmonella & & E P ANE R mi%
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Salmonella ##k &) % A 42 & L (PFGE) A R 5 A& 54 2 TAE %00 K B4
oo KRR ITEE L — BT F AR T8 PFGE B3t Bk E » AR
R IAEA G AT B) -
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*— ~ {24 4 % 2 1 DNA-based serotyping 4& & 35 # WHO EQAS ##

Conventional serotyping

DNA-based serotyping

ID Serotype Note
O-group H1 H2  O-group H2

WHO4.1 Montevideo C1 g,m,[pl,s - C1 g,m,[pl,s -

WHOA4.2 Schwarzengrund B d 1,7 B d 1,7

WHO4.3 Paratyphi B var. b 1,2 B b 1,2 Tartrate metabolishm

Java
WHO4 .4 Panama D1 l,v 15 D l,v 15 046 to distinguish from India
. biochemical metabolism to

WHO4.7  Vinohrady 028 m,t [e,n,z15] - m,t - L
distinguish from Il 28:m,t:[e,n,X]

WHOA4.8 Singapore Ci k e,n,x Ci k e,n,Xx
015, 034, 019 to distinguish from

WHO5.1 Give El [d],l,v 1,7 E l,v 1,7 Give var. 015+, Give var. 015+,
034+, Parkroyal

WHO5.2 Braenderup C1 e,h e,nz15 C1 e,h e,n,z15

WHO5.4 Heidelberg B r 1,2 B r 1,2

WHO5.5 Chester B e,h e,n,x B e,h e,n,x

WHO5.7 Mbandaka C1 z10 e,nz15 C1 z10 e,n,z15

WHO5.8 Enteritidis D1 g,m - D g,m - 046 to distinguish from Hillingdon
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WHO7.1
WHO7.2

WHO7.3

WHO7.4
WHO7.5
WHO7.6
WHO7.7
WHO7.8

WHOS8.1

WHO8.2

WHO8.3

WHOS8.4

WHO8.5

WHO8.6

WHO8.7

WHO8.8
WHO9.1
WHQ9.2

Concord
Enteritidis

Livingstone

Montevideo
Mbandaka
Elisabethville
Poona
Isangi

Oranienburg
Thompson

Enteritidis

Javiana

Meleagridis

Blockley
Indiana

Hiduddify
Enteritidis
Brandenburg

C1
D1

C1

C1
C1
El
013
C1

C1

C1
D1

D1

El

C2

C2

D1
B

1,2

I,w

g.m,[p]s -

z10
r
y4

m;,t

g.m

[,z28

e,h

k
z

[,z13,228
g,m
l,v

e,n,z15
1,7
1,6
15

15
1,7

15

e,n,z15
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C1

C1

C1
C1

013
C1

C1

C1

Cc2

Cc2

B

1,2

R

g.m,[p]s -

z10
r
z

d

m;,t

g.m

[,z28

e,h

k
z

[,z13,228
g,m
l,v

e,n,z15
1,7
1,6
15

e,n,z15

046 to distinguish from Hillingdon
014 to distinguish from
Livingstone var. 14+

022 to distinguish from Farmsen

014 and biochemical metabolism
to distinguish from Oranienburg
var. 14+ and Il 6,7:m,t:-

046 to Enteritidis from Hillingdon
Biochemical metabolism to
distinguish from 11 9,12:1,z28:1,5
015, 034, 019 to distinguish from
Meleagridis var. 15, Meleagridis
var. 15+, 34+, and Calabar

06 to distinguish from Haardt
Biochemical metabolism to
distinguish from 1l 4,12:z:1,7

046 to distinguish from Hillingdon



WHQO9.3

WHO09.4
WHQO9.5
WHQO9.6
WHQO9.8

Muenster

Bredeney
Sandiego
Worthington
Stanley

El

e,h

l,v
e,h

1,5 E
1,7 B
e,nzl5 B
l,w 013
1,2 B

e,h

l,v
e,h

15

1,7
e,n,z15
l,w
1,2

015, 034, 019 to distinguish from
Muenster var. 15, Muenster var.
15+, 34+, and Vilvoorde
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