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F atgggagcgtttgggttc
R cgcctctccactaccaacttc
F tgaaagaatatgtaattgtcagtgg
R tttcattatctctttgctctatcg
F atttgcccagttcggtttg
R ccataaccgacttccatttcc
F cgtcctataaccgagccaac
R ctgctttatccctctcaccg
F gatagcaacgttcggaaattc
R cccaatagcaataaaccaagc
F ctgaaaaatggtttagattg
R accattggatactgtaactg

a/b/d F actcaggcttcccgtaacgc
a R gaggccagcaccatcaagtgc 423
b R gcttcatacagaccatctttagttg 551
d R ggctagtattgtccttatcgg 763

e,h/i/l,v/z10 F gcagatcaactctcagaccctggg
e,h R aacgaaagcgtagcagacaag 200
i R tagccatctttaccagttccc 272 2)
l,v R cctgtcactttcgtggttat 330 5)
z10 R gcactggcgttactcaatctc 422 2)

F gtgatctgaaatccagcttcaag
R aagtttcgcactctcgtttttgg

c/r/k/y F actcaggcttcccgtaacgc same as a/b/d
c R attctgtttcgagtcggaat 405
r R gatcaccagtaatagcagg 475
k R gtcagtcgcatcagcaaagctt 529
y R gagcatctttaacgctggca 720

F agaaagcgtatgatgtagtaag
R cagcaatttctgggtctgtaa
F agaaagcgtatgatgtgaaa
R attgtggttttagttgcgcc
F gtggggcaacmctcaatactg
R cctgccactttcgtggttgc
F taactggcgatacattgactg
R tagcaccgaatgatacagcc

1,2/5/6/7 F cttatgccrataatggtactacactg 8)
1,2 R tttgaccaaykymgcgscatt 390 modified from 8)
1,5 R ggttacagvagccgtaccag 99
1,6 R ctcctgtacttctgttttggttgta 291
1,7 R taatcgccatttttgtcgag 191

F gtggggcaacmctcaatactg
R cctgccactttcgtggttgc

e,n,x/e,n,z15 F ggcaacccgacagtaactggcgatac
e,n,x R ccatccttaaaggatacggc 55
e,n,z15 R atcaacggtaacttcatatttg 135

F gaggaagggaaatgaagctttt
R tagcaaactgtctcccaccatac
F gaktataaattgtyagatattcttcttc 
R ctragctatggcaatcacgc 

F taaagtatatggtgctgatttaacc
R gttaaaatgacagattgagcagag
F agccacgaacattccttaactatg
R gttattaataatacactaatcgccac

O3,10/O1,3,19
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234

345

492

2 min at 94°C/ 30 cycles (30
sec at 94°C, 30 sec at 55°C,
1 min at 72°C)/ 5 min at 72°C
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ReferenceTarget  Primer Sequence (5' to 3') Fragment size (bp)

5)

2 min at 94°C/ 30 cycles (30
sec at 94°C, 30 sec at 55°C,
1 min at 72°C)/ 2 min at 72°C

2 min at 94°C/ 30 cycles (30
sec at 94°C, 30 sec at 55°C,
1 min at 72°C)/ 5 min at 72°C

2 min at 94°C/ 30 cycles (30
sec at 94°C, 30 sec at 55°C,
1 min at 72°C)/ 5 min at 72°C

2)

1)

Mix
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O4

O9 group

O7

O8

O3

O13

O9/O9,46

O9,46

1 min at 94°C/ 30 cycles (30
sec at 94°C, 20 sec at 58°C,
1 min at 72°C)/ 5 min at 72°C

z6

e,n-comlex

l,w

PCR conditions

2 min at 94°C/ 30 cycles (30
sec at 94°C, 30 sec at 55°C,
1 min at 72°C)/ 5 min at 72°C

O3 group

789

341

397

281

502

532

241
H2c

H2

2)

8)

2)152

241

614

5)

8)

2 min at 94°C/ 25 cycles (30
sec at 94°C, 30 sec at 55°C,
30 sec at 72°C)/ 2 min at 72°C

2 min at 94°C/ 25 cycles (30
sec at 94°C, 30 sec at 55°C,
30 sec at 72°C)/ 2 min at 72°C This study

4)

3)

This study

This study
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O9 O9 O9,46 O9,46,27
O9 O

H-rpt 9)

PCR
2

O3 O3,10 O1,3,19
wbaK PCR

2
O 4 PCR

O 2 O
2

R O
10) PCR O 2

Sa2730 Abony O4:b:e,n,x
R PCR

Typhi
Paratyphi A

Typhi vi
O PCR

O

H1 3 Multiplex PCR
12 1B

G-complex PCR

H2 l , w , z6, 1-complex
e,n-complex 4 Multiplex PCR

1-complex 4 e,n-complex
2 Multiplex PCR

8
1C,D

2
2 H

2 fljAB
operon 11)

(A) (B) (C) (D)

lane M1: 100 bp DNA size ladder, O9: Enteritidis, O9,

46: Hillington ,

O3,10: Anatum, O1,3,19: Senftenberg.

(A) lane M1: 100 bp DNA size ladder, P: Typhimurium (O4), Enteritidis (O9), Agbeni (O13), Hadar (O8), Infantis

(O7), Anatum (O3). (B) lane M2: 50 bp DNA size ladder, a: Narashino, b: Paretyphi B, d: Livingstone, e,h: Newport,

i: Typhimurium, l,v: Litchfield, z10: Mbandaka, G: Enteritidis, c: Choleraesuis, r: Infantis, k: Thompson, y: Bareilly.

(C) P: Weltevreden (z6), Typhimurium (1-complex), Livingstone (l,w), Braenderup (e,n-complex). (D) 1,2:

Typhimurium, 1,5: Infantis, 1,6: Anatum, 1,7: Bredeney, l,w: Livingstone, x: Hadar, z15: Braenderup.
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: NT :

No.
Sa O H1 H2 O H1 H2
1440 O4 i - NT NT -
1558 - r 1,5 - NT NT
1584 O13 y - NT NT -
1600 - y 1,7 O13 NT NT Yarrabah
1669 O4 i - NT NT 1,2 Typhimurium
1671 O4 - - NT b 1,2 Paratyphi B
1684 O7 k - NT NT 1,5 Thompson
1924 O3,10 l,v - NT NT 1,6 London
2165 O7 c - NT NT -
2605 - k 1,5 - NT NT
2730 - b e,n,x O4 NT NT Abony

PCRAntigenic Formulas
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