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A p p e n d ix  A : Figure of sequence alignment of current Thai isolates and reference isolates based on partial ร gene sequences
1510 1520 1530 1540 1550 1560 1570 1580 1590 1600
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CV777 TTGCCATCATTTAATGATCATTCTTTTGTTAATATTACTGTCTCTGCGGCTTTTGGTGGTCTTAGTAGTGCCAATCTCGTTGCATCTGACACTACTATCA
TH/NP-156/11 ...........................T . c . . . . A . . . . G.  . . . . . . C. . TA................
TH/RB-1421/11 ...........................T . C . . . . A A . . . G.  . . . . . .C. . TA................
TH/NP-795/11 ........................AT. c  . . . . A . . . . G.  . . . . . . C. . TA................
TH/RB-807/11 .......................... T . C . . . .G . G.  . . . . G. c . . TA................
TH/RB-833/11 ........................AT. c . . . . A . . . . G.  . . . TA................
th / r b - kh f/11 .......................... T . C . . . . A . . . • G.  . . . . . . c . . TA................
TH /CS-866/11 ........................AT. c  . . . . A . . . . G.  . . . . . . c . . TA................
TH /CS-1019/11 .......................... T . C . . . . A . . . . G.  . . . . . . c . . TA................ ............. C.  . .
TH/RB-15/12 .......................... T . C . . . . A . . . .G.  . . . . . . C. TA................
TH /CS-123/12 .......................... T . C . . , . A . . . . G.  . . . . . . C. . . A ................
TH/RB-236/12 .......................... T . c ! ! . . A . . . . TA................
TH /CS-65/12 .......................... T . c . . . . A . . . . G.  . . . . . . C. . TA................ ............. C.  . .
TH/RB-79/12 .......................... T . C . . . . A . . . .G.  . . . . . . C. . TA................
TH/NP-657/12 ........................AT c . .A . . . .G . . . .T A ................
TH/RB-881/12 ........................AT. c  . . . . G . . . .G.  . . . . . . C. . TA................
TH /CS-80712/12 ........................AT c . . . . A . . . . G.  . . . . . . c . . TA................
TH/NP-1157/12 ........................AT. c  . . . . A . . . . G.  . . . TA................
TH/NP-1169/12 ........................AT . c  . . , . A . . . .G.  . . . TA................
TH/AY-2. 2/12 .......................... T. C.  . . . A . . . . G.  . . . . . . c . . TA................
TH/AY-2. 7/12 .......................... T. C. . . A . . . .G.  . . . . . . c . TA................
TH/NP-68/12 . .A . . . ., . G . . . . G.  . . . . G. c . . . A ................ ! ! . T.
VCP-3* , . A . . . . . . . c . . . A ................
Kl * ........................AT. c . . , . G . . . . . . . C. . TA................
07NP01 .......................... T . C . . , . A . . . . G.  . . . . . . C. . TA................
08CB02 ...........................T . C . . . . G . . . . G.  . . . . . .C. . TA................
VN94S2 . . . . . . . . . . T . . . .  . ...........A. . A.  . . . G.  . . . . . . C. . TA................
VN97S3 ........................T ............ ...........A. . A.  . . . G.  . . . . . .C. . TA................
GD-1 ........................T ............ . A.  . . . G.  . . . . . .C. . TA................
GD-A ........................T. ■ A. . . .G . . . . . . .C. . TA................
J S - 2004-2 .......................... T . C . . . A.  . . . G.  . . . . . .C. . . A ................
MK ......... c........... . A.  . . • G.  . . . . C. . . A ................
v i r u l e n t  DR13 .A  . . .G . . . . . . !c. . .A ................
a t t e n u a t e d  DR13 .A . . . .G . . . ! ! ! !c. . .A ................
S p kl . . . . G.......................... ...........A. TC.G. . g ! ! ! . ! c!
C h in ju 99 . . . . A .......................... ...........A. TC. G. . G.  . . . . . .c.

* PED vaccine strains
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TH/NP-156/11
TH/RB-1421/11
TH/NP-795/11
TH/RB-807/11
TH/RB-833/11
TH/RB-KHF/11
TH/CS-866/11
TH/CS-1019 /11
TH/RB-15/12
TH/CS-12 3 /1 2
TH/EB-236/12
TH/CS-65/12
TH/RB-79/12
TH/NP-657/12
T H  / D R - R f l l  / I  9
TH/CS-80712/12  
TH/NP-1157 /12  
TH/NP-1169/12  
TH/AY-2.2 /1 2  
TH/AY-2.7 /1 2  
TH/NP-68/12
VCP-3*
Kl*
07NP01
08CB02
VN94S2
VN97S3IC 1 -2
MK
virulent_D R 13
attenuated_D R13
Spkl
Chinju99

CV777
1610 1620 1630 1640 1650 1660 1670 1680 1690 1700

ATGGGTTTAGTTC TTTC TGTGTTGACAC TAGACAATTTACCATTACAC TGTTTTATAATGTTACAAACAGTTATGGTTATGTGTC TAAATCACAGGATAG
..........c .  .

. . . . T . . . . • C . . ..........c  . .

. . . . T . . . c . . 1. . . . c . . . ..........c .  .

. . . . T .......... . c . . . . . . . e l l...........................T ............. . . . . T .......... . c . . . . 1. . . . c . . . ..........c .  .

. . . . T .......... c .  . . . ......... c .  . . ..........c .  .

. . . . T . . . c .  . . . . c . .
..........c .  ............................T ............. . . . .T.  . . . • C. . ..........c .  .

. . . . T .......... . c . . . . 1. . . . T . . . ..........c .  .

. . . . T .......... c l  1 . . 1 1 1 1 l e i  1

. . . . T .......... • C. . . . 1. . . . T . . . . . . A . c . .

. . . . T .......... . c .  . . ..........c . .

. . . . T . . . . . c .  . 11111c . .. . . . T .......... . c . . . . 11111c . .. . . . T .......... . c . . . . ..........c .  .

. . . . T . . c  1 1 . . . c . .

. . . . T . . . . c .  . . . T. . . . . c  . .. . . . T .......... . c . . . . ......... T. . . c  . .
: : : : :  G:

. . . . T .......... . c . . . ..........c . .

. . . . T . . . c .  . . . c .  .

. . . . T . . . c .  . . . . c . .

. . . . T .......... . c . . . . ..........c . .

. . . . T . . Ici  1 . . c .  .

. . . . T .......... . c . . . . ............ c .  . . . ..........c  . .
1 . . . T .......... . . c . . . . ............ c  . . . . ..........c .  .
1. . .  T . . .  . . c .  . ..........c  . ............. T........... r

...........................................................................................................................................r.
. c . . . . ......... G. . ................c . . . . . . . . . . . 1. . . . G . . . . , ..........c . • C . . . . . . . G.............
c

* PED vaccine strains
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1710 1720 1730 1740 1750 1760 1770 1780 1790 1800

CV777 TAATTGTCCTTTCACCTTGCAATCTGTTAATGATTACCTGTCTTTTAGCAAATTTTGTGTTTCAACCAGCCTTTTGGCTGGTGCTTGTACCATAGATCTT
TH/NP-156/11 
TH/RB-1421/11 
TH/NP-795/11  
TH/RB-807/11

............ C. . . . . . T .................................................................................................... .................T . . . .............A. . . , c ..................................

............ C . . . , . . T .................................................................................................... . . .A. . . .T .................... .............A. . . .C ..................................

. . . G . . C . . . . . . T .................................................................................................... .................T. . . .A. . . . .............A.  . C..................................

............ C. . . . . .T.  . T ................................................. T............................GG. . . . . c ..................................
TH/RB-8 3 3 /1 1
TH/RB-KHF/11
TH/CS-866/11
TH/CS-1019 /11
TH/RB-15/12
TH/CS-123/12
TH/RB-236/12TH /PQ-KR /  ๆ  O
TH/RB-79/12 
TH/NP-657/12S S :  11; ร  12
TH/NP-1157/12  
TH/NP-1169/12 
TH/AY-2.2 /1 2  
TH/AY-2.7 /1 2  
TH/NP-68/12
VCP-3*

............ C . . . . . .T .................................................................................................... .................T ..................... ............ A. . . . c ..................................
..........C . . . . . .T ........................... A ............................................... G. . . .G. . . .................T. . .............A. . . .C ..................................

............ C . . .1. . T .................................................................................................... .................T ..................... .............A. . . . c ..................................

. . . . . . c .  . .. . . T .................................................................................................... .................T..................... .............A. . . . c ..................................
! ..........c .  . . , . . T .................................................................................................... .................T ..................... ............ A. . . . c ..................................
............ c .  . . . . T ........................................................................................ G. . . . .................T ..................... . . . . A . A . . . . c ..................................
............ c .  . . . . . T .................................................................................................... .................T ..................... ............ A. . . . c ..................................
1 ! ! . . . c . . . . . . T .................................................................................................... .................T..................... ............ A. . . . c ..................................
............ c .  . . , . . T .................................................................................................... .................T ..................... ............ A. . . . c . .......................................
............ c  . . . , . . T ...................................................... . . T . . .............A. . ! . c ..................................
............ c .  . . , . . T .................................................................................................... .................T..................... .............A. . . . c ..................................
............ c .  . . . . . T .................................................................................................... ...............T . . .............A. . . . c ..................................
............ c  . . .1 . . T .................................................................................................... .................T..................... .............A.  . . . c ..................................
............ c  . . . . . . T .................................................................................................... ................. T ..................... .............A. . . . c ..................................
............ c  . . . . . . T .................................................................................................... .................T ..................... .............A. . . .c ..................................
............ c  . . . . . . T ................................................................................... .................T..................... .............A. . . . c ..................................
............ c  . . . ................... T............................ G. .
............ c .  . .

Kl* c . . . T .................................................................................................... ................. T ..................... .............A. . . . c ..................................
07NP01  c .............T........................................................................................................................T ....................................A. . . . c .  . .

p  T  T A P
ะ ร ร ํ 2 ะ : : : : : ร : : : : : ? : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ? : : : : : : : : : : : : : : :VN97S3 ............ C...........T .............................................................. .. T . .  .............................. A . . . . C . . .GD-1  C.............T ........................................................................................................................ T....................................A. . . .C. . .
GD-A   C.............T ..........................................................................    . . . T .....................................A . . . . C . . .
JS -2004-2  ............ C.............................................  .................................. T ...................................A. . . .C. . .
MK ............ C..........................A .....................................................................................................................................................................C
v iru len t_D R l3  ............ c .....................................................................................................................................................................................................
atten uated _D R l3 ............ c .....................................................................................................................................................................................................
Spkl ~~ C..........C.....................................................................................................................................................................................................
Chinju99 c ..........c .....................................................................................................................................................................................................

* PED vaccine strains
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TH/NP-156/11
TH/RB-1421/11
TH/NP-795/11
TH/RB-807/11
TH/RB-833/11
TH/RB-KHF/11
TH/CS-866/11
TH/CS-1019/11
TH/RB-15/12
TH/CS-123/12
TH/RB-236/12
TH/CS-65/12
TH/RB-79/12
TH/NP-657/12
T H  / n n - f i f l l  / I  9
TH/CS-80712/12  
TH/NP-1157/12  
TH/NP-1169/12 
TH/AY-2.2 /1 2  
TH/AY-2.7 /1 2  
TH/NP-68/12
VCP-3*
Kl*

07NP01
08CB02
VN94S2
VN97S3
GD-1
GD-A
JS -2004-2
MK
virulent_D R 13
attenuated_DR13
Spkl
Chinju99

CV777
1810 1820 1830 1840 1850 1860 1870 1880 1890 1900

TTTGGTTACCCTGCGTTCGGTAGTGGTGTTAAGTTGACGTCCCTTTATTTTCAATTCACAAAAGGTGAGTTGATTACTGGCACGCCTAAACCACTTGAAG
.............................A. . .T .......................................c.  . . . ...............c ............. ................. G...................................A..................................................
............................. A. . .T .......................................T. . . ...............c .............. ................. G.............................................................................c.  . . .
.............................AT. ะ ; : : : : : : : : .................... c .  . . . ะ : : : : : : c i : : : : : ................. G......................................................................................................................A. . . T ................. .................... c.  . . . ...............c .............. ................. G . . . . . . . . . . .  ..............................GG......................................................A. . . T .......................................c ...............c .............. ..........  G........................................................................................
.............................A. . . T . . . G . . . . ......................c .  . . . ...............c .............. ................. G................................................................................. T. .
.............................A. . . T ................. ......................c.  . . . ...............c .............. ................. G.........................................................................................
.............................AT. ......................T . . . . .................G................................................................................. G. .

. T............... ........................c.  . . . ...............c .............. ............ G. G.........................................................................................
.............................AT. .................c . c .  . . . ...............c .............. .......... . . G.............................................................................. C. . ..............................A. . ......................c.  . . . ...............c .............. ................. G.........................................................................................
.............................AT. ......................T . . . . ะ : : : : : : c ะ : : : : : ะ : : : : : : : ร : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :..........c ................A. . . T ................. ......................c . . . . ...............c .............. .................G.........................................................................................
.............................A. . . T.......................................c . . . . ...............c .............. ................. G.........................................................................................
.............................AT ะ : : : : : : : : : ร : : : : ะ : : : : : : c ะ : : : : : ะ : : : : : : : ร : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :.............................AT . T ................. ......................c ____ ...............c .............. ................. G......................................................................................................................A. . . T................. ......................c .  . . . ...............c .............. ................. G.........................................................................................
.............................A. . . T ................. .................... c . . . . ..............c ............. ................. G.........................................................................................
.............................A. . . T ................. ......................c.  . . . ...............c .............. . . . . . . . .G. . . .  ............................................................................................................A. . . T ................. .......................c . . . . ...............c .............. ................. G.........................................................................................
.............................AT. ......................T____ .................G...........T .................................A......................................
.............................A. . .......................T . . . . ................. G............................................................................... C. . .
.............................AT. • T .................ะ : : : : : : : : : c ะ: : : ...............c ............. ................. G.........................................................................................
.............................A. . . T ................. .......................c . . . . ...............c .............. ................. G.........................................................................................
.............................A. . . T ................. .................. c . . . . ..............c . . . ................. G.........................................................................................
.............................A. . . T ................. . . . . . . . . .  . c .  . . . ...............c .............. ................. G.........................................................................................
................... G . . . A . . . T ................. ....................c . . . . ...............c .............. ................. G.........................................................................................
.............................A. . . T ................. 1. .  ............ c.  . . . ...............c .............. ................. G.........................................................................................
.............................A. . . T ................. ....................c . . . . ...............c .............. ................. G.........................................................................................
.............................A. . . T ................. ....................T. . . . ..............c ............. ............ G. G.........................................................................................
................. T. . . .A. . ...............C . T . . . . ................. G........................................ T .............................................
.............................A. . ....................T . . . . ................. G.........................................................................................
.............................A. . ................. G......................... ! ............................................... C. . .
................................T. ะ : : : : : : : : ^ : : : ----- c ................... ................. G.........................................................................................

T....................................... T.AC.G............. c ............................................................G................T.GG.A.................. CT.AA.C.
* PED vaccine strains
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CV777 GTATCACAGACGTTTCTTTTATGACTCTGGATGTGTGTACCAAGTATACTATCTATGGCTTTAAAGGTGAGGGTATTATTACCCTTACAAATTCTAGCAT
TH/NP-156/11
TH/RB-1421/11
TH/NP-795/11
TH/RB-807/11
TH/RB-833/11
TH/RB-KHF/11
TH/CS-866/11
TH/CS-1019/11

. .G.

. .G.

. .G.

. .G. T . .G. .

. .G. . . . . . . . . . . . . . . . . . . . . . . . .  . c ...................................................

. .G.

. .G. T. .G ................... CT. . . ! ............................................................................
TH/RB-15/12  
TH/CS-123/12  
TH/RB-236/12  
TH/CS-65/12

. .G.
! !g !T . .G...................
. .G. .G................... ! . .  ! 11 ! 111 ! 11 ! ! ! ! 1111...............................................T.............
. .G. T. • G................... ................. CT...........................................................................................

TH/RB-79/12  
TH/NP-657/12 
TH/RB-881/12 
TH/CS-80712/12  
TH/NP-1157/12  
TH/NP-1169/12

. .G.

. .G. . G. . . .

. .G.

. .G.

. .G. .G................... . .C ............................................................................................................

. .G.
TH/AY-2.2 /1 2  
TH/AY-2.7 /1 2  
TH/NP-68/12
VCP-3*
Kl*
07NP01
08CB02
VN94S2

. .G. 1111111 ! ................................................................T.............

. .G. 1 . G................... ! ! .......................................................................T.............

. .G. 1 . G................... ..........c .....................................................................................................

. .G.
1 .G.. T .1 .G...................
. .G.. .G.G.:î : .................................................................. G.

VN97S3 . .G,

MK
v ir u le n t  DR13 
a tte n u a te d  DR13 
Spkl

. .G,

. .G,. T.1 .G.................

. .G.

. .G.

. .G.- .G ! .G. .

. .G,
Chinju99 .c c .TTT.A.G.GGGG.

* PED vaccine strains
Figure19: The partial ร gene nucleotide sequences alignment of current Thai isolates as compared to reference isolates.
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CV777 LPSFNDHSFVNIWSAAFGGLSSANLVASDTTINGFSSFCVDTRQFTITLFYNVTNSYGYVSKSQDSNCPFTLQSVNDYLSFSKFCVSTSLLAGACTIDL
TH/NP—156/11 . . . ร . . H. G. . I .......... .................................... ร . . . . . . ร ........................................................... ..........ร .............
TH/RB-1421/11 . . . ร . . Q. G. . I .......... . . .. . .. . .. . .. . ร . . ..............................I . ..........ร ..............
TH/NP-7 95/11 . . . ร . . H . G. . I .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . ................. K................................................ .N. . . ร ............
TH/RB-807/11 . . . ร . . R. G. D I .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . . . . N...............................................R. . . . ..........ร ..............
TH/RB-833/11 . . . ร . . H. G . . I .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . ..........ร . . . . . . . . . . . . . . . . . . . .

TH/RB-KHF/11 . . . ร . . H. g ! 1 I .......... ..........F ....................... ร . . . . . . N ...........................I ..............G........... ..........ร .............
TH/CS-866/11 . . . ร . .H.G.  . I .......... .................................... ร . . . . . . N........................................................... ..........ร .............
TH/CS-1019/11 . . . ร . . H. G . . I .......... .................................... ร . . . ! . . . . ร ............
TH/RB-15/12 . . . ร . . H . G. . I .......... .................................... ร . . . . . . N ........................................................... . . . . . ร ............
TH/CS-123/12 . . . ร . . H. G . . I .............. ..............F .......................ร . . .........................R. . . . . . . . DS............
TH/RB-236/12 . . . ร . . H. G. . I .......... .................................... ร . . . . . . N........................................................... ..........ร .............
TH/CS-65/12 . . . ร . . H . G. . I .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . ! ! ! . . ร ............
TH/RB-79/12 . . . ร . . H. G . . I .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . . . . N . . N................................................... . .. .. .. .. .. .. . ร ...................
TH/NP-657/12 . . . ร . . H. G. . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . . .. .. .. .. .. .. . ร . . . . . . . . . . . . . . . . . . . .

TH/RB-881/12 . . . ร . . R. G. . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . . .. .. .. .. .. .. . ร . . . . . . . . . . . . . . . . . . . .

TH/CS-80712/12 . . . ร . . H. G. . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . . . . . . . . . . . . . . . .ร . . . . . . . . . . . . . . . . . . . .

TH/NP-1157/12 . . . ร . . H. G . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . . . . . . . . . . . . . . . .ร . . . . . . . . . . . . . . . . . . . .

TH/NP-1169/12 . . . ร . . H. G. . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . . .. .. .. .. .. .. . ร ...................
TH/AY-2.2 /1 2 . . . ร . . H. G . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . .  . .  N ........................................................... . .. .. .. .. .. .. . ร . . . . . . . . . . . . . . . . . . . .

TH/AY-2.7 /1 2 . . . ร . . H . G. . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . .  . .  N ........................................................... ..............ร ...................
TH/NP-68/12 D . R.G.D I .......... ........................... E ................................ . . . . . .  . G .  . ............................................. R. . .  .

VCP-3* . . H. G. . I . . . . . . . . . . . . . . .

Kl* . . . ร . . R.G.  . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . . . . . . . . . . . . . . . .ร . . . . . . . . . . . . . . . . . . . .

07NP01 . . . ร . . H. G . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . . . . . . . . . . . . . . . .ร . . . . . . . . . . . . . . . . . . . .

08CB02 . . . ร . . R. G. . I . . . . . . . . . . . . . . . . . ร . . . .. .. .. .. .. .. . ร . . . . . . . . . . . . . . . . . . . .

VN94S2 . DH. G. . I . . . . . . . . . . . . . . . . . ร . . ! . . ร . . . . . . . . . . . . . . . . . .

VN97S3 . DH. G. . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ร . . . ! . . ร . . . . . . . . . . . . . . . . . .

GD-1 . . H. G. . I .............. .................................... ร . . . ..............ร ...................
GD-A . . H. G . . I .............. . . . . ร . . ..............ร ...................
JS -2004-2 . . . ร . . H. G . . I . . . . . . . . . . . . . . . . . . . ร . . . ..............ร ...................
MK . . H. G. . I ..............

. . H. G. . I ..............

. . H. G. . I ..............
Spkl . DSGG. . ...................................................R  . . . . . . ร . . .
Chinju99 : d s g g : :

* PED vaccine strains
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FGYPAFGSGVKLTSLYFQFTKGELITGTPKPLEGITDVSFMTLDVCTKYTTYGFKGEGIITLTNSSILAGVYYTSDSGQLLAFKNVTSGAVYSVTPCSFS

TH/NP-156/11
TH/RB-1421/11
TH/NP-795/11
TH/RB-807/11
TH/RB-833/11
TH/RB-KHF/11
TH/CS-866/11
TH/CS-1019/11
TH/RB-15/12
TH/CS-123/12
TH/RB-236/12
TH/CS-65/12
TH/RB-79/12
TH/NP-657/12
rpu /DD_0Q1 /ฯ o
TH/CS-80712/12 
TH/NP-1157/12 
TH/NP-1169/12 
TH/AY—2 .2 /1 2  
TH/AY-2.7 /1 2  
TH/NP-68/12
VCP-3*
Kl*

07NP01
08CB02
VN94S2

1 L ,MK
virulent_D R 13
attenuated_DR13
Spkl
Chinju99

* PED vaccine strains

Figure20: The partial ร gene amino acid sequences alignment of current Thai isolates as compared to reference isolates.
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Appendix B: Figure of sequence alignment of current Thai isolates and reference isolates based on partial N gene sequences

10 20 30 40 50 60 70 80 90 100

CV777
B rl_87

ATGGCTTCTGTCAGCTTTCAGGATCGTGGCCGCAAACGGGTGCCATTATCTCTCTATGCCCCTCTTAGGGTTACTAATGACAAGCCCCTTTCTAAGGTAC

LZC
SM98
TH/NP-156/11  
TH/RB-1421/11 
TH/NP-795/11  
TH/RB-833/11
th/ rb- khf/11
TH/CS-866/11
TH/CS-1019/11
TH/RB-15/12
TH/NP-68/12
TH/RB-123/12
TH/CS-65/12
TH/NP-79/12
TH/NP-657/12
TH/CS-80712/12
TH/RB-881/12
TH/AY-2.2 /1 2
TH/AY-2.7 /1 2
TH/NP-1157/12
TH/NP-1169/12
SWK1
SWK2เ ร ุ๊§ L
VCP-3*

. . . T ........................ . .c . ...........................G. .A .....................................
•. . . T ........................ . .c . ............ ............T. . .A .....................................
. . . T ........................ ! .c. ............ T........... G. .A .....................................
. . . T . . . . c . . A.....................................
. . . T ........................ . . c . . A.....................................
. . . T . . . . . A............ . . c . . A.....................................

•. . . T ........................ . . c . . A.....................................
■ . . . T ........................ . . . A...................... ..........c .  . . . c . . A.....................................
. . . T ........................ . . c . . A.....................................
. . . T ........................ . . c . . A.....................................

•. . . T ........................ . . c . . A.....................................
. . . T . . . . c . ...........................G. . A.....................................
. G . T . . . TT. A- - . . . . c . . A.....................................

•. . . T ........................ . . . A...................... . . c . . A.....................................
•. . . T........................ . . c . ...........................G. . A.....................................
•. . . T . . ! .c. .A. . . ...........................G. . A.....................................
. . . T . . . .c. . A........................... ...........................G. . A.....................................

•. . . T ........................ . . c . . A.....................................
•. . . T ........................ . . c . . A.....................................
. . . T . . . . c . . T ........................... . A.....................................
. . . T ........................ . . c . . T........................... . A.....................................

■ . . . T ........................ . . c . . T........................... . A.....................................
■ . . . T . . . . c . . T ........................... . A.....................................
. . . T . . . . c . . T................. . A.....................................
. . . T ........................ . . c . . T........................... . A.....................................
. . . T . . . . c . . A.....................................

Kl* ............................................................................................. c .............................................................................A
83P-5^parent
a tte n u a te d  DR13 
v ir u le n t  DR13 
Chinju99

. . . c ..................................... .................................... A ......................................
............ c ..............................

: : : : : : : : : : : : :
* PED vaccine strains
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110 120 130 140 150 160 170 180 190 200
CV777 
B rl 87

TTGCAAACAACGCTGTACCCACTAACAAGGGGAATAAGGACCAGCAAATTGGGTACTGGAATGAGCAAATTCGCTGGCGCATGCGCCGTGGTGAGCGAAT
CV7T7 C hinese
LZC
SM98
TH/NP—156/11  
TH/RB-1421/11  
TH/NP-795/11

. . . T. . T ............... ...............T. -A. .A ............ . . . .A ................................................................................................................

. . .T. .T ............... ...............T. .A. .A ............ . . . . c ................................................................................................................

. . . T . . T ............... ...............T. -A. . A............ .............T . . . . . . . . A................................................................................................................
TH/RB-833/11 . T ............... ...............T. .A. .A ............ . . . .A ................................................................................................................
TH/RB-KHF/11
TH/CS-866/11
TH/CS-1019/11
TH/RB-15/12
TH/NP-68/12
TH/RB-123/12

. . . T . .T ............... ...............T. .A. .A ............ . . . .A ................................................................................................................

. . . T . . T ............... . . . . . . . T. .A. . A............ . . . . A................................................................................................................

. . . T. . T ............... ...............T. .A. . A............ . . . .A. . T.........................................................................................................

. . . T. . T ............... ...............T. .A. . A............ . . .  . A.............................  c ! ..................................................................

. . . T . . T ............... ...............T. .A. . A............ . . . . A.................c ..............c ...........................................................................
. T ............... ...............T. -A. . A............ . . . . A................................................................................................................

TH/CS-65/12 . . . T . .T ............... ...............T. .A. .A ............ . . . .A. .T .........................................................................................................
TH/NP-79/12 
TH/NP-657/12  
TH/CS-80712/12 
TH/RB-881/12 
TH/AY-2.2 /1 2

. . . T . . T ............... ...............T. .A. .A ............ 1..........T. . . . . . . . c .................................................................................................................
. T ............... ...............T. .A. .A ............ . . . .A ................................................................................................................

. . . T. .T ............... ...............T. ■ A. .A ............. . . . .A .................................................................................................................

. . . T. . T ............... ...............T. .A. .A ............ .............T . . . . . . . .A ................................................................................................................

. . . T . . T ............... ...............T. .A. .A ............ .............T. . . . . . . .A ................................................................................................................
TH/AY-2.7 /1 2 . . . T . .T ............... ...............T. .A. .A ..........................T. . . . . . . . A................................................................................................................
TH/NP-1157/12  
TH/NP-1169/12
SWK1

. . .T. . T ............... ...............T. .A. .A ............. . . . .A ................................................................................................................
. T ............... ...............T. .A. .A ............. . . . .A .................................................................................................................

. . . T . .T ............... ...............T. .A. .A ............. . . . .A .................................................................................................................
SWK2 . . . T . . T ............... ...............T. .A. .A ............. . . . .A .................................................................................................................
SWK3 . . . T. .T ............... ...............T. .A. .A ............. . . . .A .................................................................................................................
SWK4 1, . .  T. . T ............... ...............T. .A. . A............. . . . . A.................................................................................................................
SWK5 . . . T. . T ............... ...............T. .A. .A ............. . . . .A .................................................................................................................
SWK6 . . . T. . T ............... ...............T. .A. .A ............. . . . .A .................................................................................................................
JS -2004-2 . . . T. ............ T. .A. . . . .A .................................................................................................................
VCP-3* 
K1 *

.c .  . 1 ...............T.
.A .............

. . . . A.................................................................................................................

. . . .A .................................................................................................................
83P-5 p aren t  
a tte n u a te d  DR13

...............T. . . . .A .................................................................................................................
. c .  . , . . . . . .  T. . . . .A .................................................................................................................

. . . .A .................................................................................................................
Chinju99 .................................................  ....................T ................................................
* PED vaccine strains
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CV777
Brl_87
CV777 C hinese

TH/NP-156/11
TH/RB-1421/11
TH/NP-795/11
TH/RB-833/11
TH/RB-KHF/11
TH/CS-866/11
th/ c s -1 0 1 9 /1 1
TH/RB-15/12
TH/NP-68/12
TH/RB-123/12
T H  / r o - f i t ;  / ๅ  9

TH/NP-657/12 
TH/CS-80712/12  
TH/RB-881/12  
TH/AY-2.2 /1 2  
TH/AY-2.7 /1 2  
TH/NP-1157/12  
TH/NP-1169/12
SWK1

L
VCP-3*
Kl*
83P-5_parent 
attenuated_DR13  
virulent_D R 13  
Chinju99

210 220 230 240 250 260 270 280 290 300
TGAACAACCTTCCAATTGGCATTTCTACTACCTCGGAACAGGACCTCACGGCGACCTCCGTTATAGGACTCGTACTGAGGGTGTTTTCTGGGTTGCTAAA

. . . ................... c....... .c .........
..............................c....... ...... c .........
..............................c....... ,1111c .........
..............................c....... ,1111c ........

..............................c ....... 1 . .c .......
,1111c .......
, .c. ,

..............................c .......

..............................c ....... , .. . .c .......
! 1 . 1 lei 1 . 1 . .

...... c ........

...... c ........

..............................c ....... .......c ........

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c . ................................ ..................................................
r

* PED vaccine strains
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310 320 330 340 350 360 370 380 390 400
CV777 GAAGGCGCAAAGACTGAACCCACTAATTTGGGTGTCAGAAAGGCGTCTGAAAAGCCAATCATTCCAAAATTCTCTCAACAGCTCCCCAGTGTAGTTGAGA
B rl_87 ....................................................................................................................................................................... ................................................................
CV777 C h in ese ..................................................................................................................................................................................................................................................
SM98 : ะ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :
TH/NP-156/11 ............................................................. c c .................................................................................................T . . T .........................T............ c.
TH/RB-1421 /11  ........................ A .................................c c .......................................................................... T T T ...............T ...........c .
TH/NP-795/11 ............................................................. CC.................................................................................................T . . T .........................T ............ c.
TH/RB-8 33 /11  ............................................................. CC.................................................................................................T . . T .........................T ............ c.
TH/RB-KHF/11 ............................................................. c c .................................................................................................T . . T ..........................T . . . . TC .
TH/CS-866 /11  ............................................................. CC............................................................................. c ...........T . . T .........................T ........... c .
TH /CS-1019/11 ............................................................. CC.................................................................................................T . . T .........................T ............ CA
T H / U R - 1  R / 1  o p p  c rn rp T P
ะ ร : ร »
TH/RB-123/12 ............................................................. CC..........................................................................  ................. T. .T ........... .. T ...........c .
T H /cs-6 5 /12  ..............................................................C C . . . . . . . . . . . .  : : : : T T : : : T .CA
TH/NP-79/12 ............................................................. CC.................................................................................................C . . T ........................ T ............ c .
TH/NP-657/12  ............................................................. CC.................................................................................................T . . T .........................T ............ c .
TH/CS-80712 /12  ......................................................  . .c c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . c . . . .  .T. .T. . . . . . . . . .  . T . . . . .c.
TH/RB-88 1 /1 2  ............................................................. CC........................................................ .T. .T. . . . . . . . . .  .T..........c .
TH/AY-2.2 /1 2  ............................................................. CC.................................................................................................T . . T .........................T.............c.
TH/AY-2.7 /1 2  ............................................................. CC.................................................................................................T . . T .........................T.............c.
TH/NP-1157 /12  ............................................................. CC.................................................................................................T . . T .........................T.............c.
TH/NP-1169 /12  ............................................................. c c ......................................................... . . T . . T . . . . . . . . . . . T ..........c.
SWK1 ............................................................. CC.................................................................................................T ................................T.............c  .
SWK2 ............................................................. CC................................................................................................ T ............................  . T.......... c  .
SWK3 ............................................................. CC.................................................................................................T ................................T.............c  .
SWK4 ............................................................. CC.................................................................................................T ................................T.............c  .I L - 2
VCP-3* ............................................................. c .............................................................................T..............
K l *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T . . . . . .. . . . . .. . . . T

83P -5_p arent
attenuated_D R13
v iru len t_D R l3
Chinju99

* PED vaccine strains
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CV777
Brl_87
CV777 C hin ese
LZC
SM98
TH/NP-156/11
TH/RB-1421/X1
TH/NP-795/11
TH/RB-833/11
TH/RB-KHF/11
TH/CS-866/11
TH/CS-1019/11
TH/RB-15/12
TH/NP-68/12
TH/RB-12 3/12
TH/CS-65/12
TH/NP-7 9 /1 2
TH/NP-657/12
TH /CS-80712/12
TH/RB-881/12
TH/AY-2.2 /1 2
TH/AY-2 7 /12
TH/NP-1157/12
TH/NP-1169/12
SWK1
SWK2I ?I L - 2
VCP-3*
Kl*
83P -5_p arent 
attenuated_D R13  
viru lent_D R 13  
Chinju99

410 420 430 440 450 460 470 480 490 500

TTGTTGAACCTAACACACCTCCTGCTTCACGTGCAAATTCGCGTAGCAGGAGTCGTGGCAATGGCAACAATAGGTCTAGATCTCCAAGTAACAACAGAGG

......................................................A. . . ............ T. . . . . . A . . . . . T . . . . . . c ..........
11 c ..........

. .A. . . .A.  . . . T. . 11 c ..........
......................................................AT. .

. .A. . . .A. . . . . G . . . . , . . T. . . , , . . . c . . . . . c ..........
.......................................A. . . ..........T . . . . . . . A . . . . . T . . . . . . . . c . . . 11c ..........

................................................... A. . . . . . A . . . . . . G. T . . 1 . . T . . . , , 1 1 1 c ! . . 11c ..........
. . - A . . . , . . . CG. . 11 c . . . 11

..........c ........................................ A. . . . . . A . . . . . T . . . . . .T.  . . . c ..........
: : : : : : : : : :  : : : : : : : : : : : :  a t ::. .A. . . .A. . . . G. T . . . . T. . . . , . . . c . . . . . c ...........
......................................................A. . . ............ T . . . . . . A . . . . . T . . . . , . c . . . . . c ..........
......................................................AT. .
......................................................A.  . . ..........T . . . . . . . A . . . . . T . . . , , . . . c . . . . . c ..........
.......................................................... A.  . . . . . A . . . . . . . CG. . . . 1....................T ...........

............ A. . . . . .A. . . . . T. . . . 1 . . . c .  . . . . c ..........
. .A. . . . .A. . . . T . . . . . . c .  . . . c ..........

.......................................................... A.  . . . . . A . . . . . . G . . . . , . . T . . . . . . c . . . c ..........

......................................................AT. .
. .A. . . . . .A. . . . . T. . . . . . c . . . . . c ..........

......................A. . . . . .A. . . . . T . . . . . . . . c . . . . . c ..........
........................ A. . . . . . A . . . . . T . . . , . . . . c . . . 11c ....................A. . . . . A . . . . T . . . . . c .  . . . . c ..........

............................. A. . . . . . A . . . . . T . . . , . . . . c . . . 11c ..........
. . 1 1 c . . . 11c ..........

. . T. . . . . .  c . . .
..........A.  . . . . . . . c .  . . . . c .......... . . . G................................

. .A. . . . . . c . . . 1 l e i  1 1 1 . . . .G ..............................
..........A. . . . . . . . c .  . . . . c .......... . . . G................................
..........A. . . . . 1. . c .  . . 11 c .......... . . . G................................

..................................................... A. . . ...............T. . . . . A . . . . . T . . . , . . . TC. . . 1I c . c l . . ...............G........................
. . . . c . . .

* PED vaccine strains
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600510 520 530 540 550 560 570 580 590

CV777 
B rl 87

CAATAACCAGTCCCGTGGTAATTCACAGAATCGTGGAAATAACCAGGGTCGTGGAGCTTCTCAGAACAGAGGAGGCAATAATAATAACAATAACAAGTCT

LZC
SM98 . . . . G.............................................................................................  1 1 . . . .  ! .........................................................
TH/NP-156/11 ..................................c .  . . .
TH/RB-1421/11 .......................... T. . c .  . . .TH/NP-7 95 /11 ..................................c .  . . .
TH/RB-833/11 ..................................c .  . . .
TH/RB-KHF/11 ..................................c .  . . .
TH/CS-866/11
TH/CS-1019/11
TH/RB-15/12

..................................c .  . . . ................. G...................................... T .............................................................................

..................................c .  . . .

..................................c .  . . . ...........................................................T ...................................................................................................................................
TH/NP-68/12 ..................................c .  . . .
TH/RB-123/12
TH/CS-65/12

..................................c .  . . .

..................................c .  . . .
TH/NP-79/12 
TH/NP-657/12  
TH/CS-80712 /12

..................................c

..................................c .  . .

..................................c .  . . . ................. G......................................T................ T ...............................................................................................................
TH/RB-881/12 ..................................c .  . . .
TH/AY-2.2 /1 2  
TH/AY-2.7 /1 2  
TH/NP-1157/12

..................................c . . . .

..................................c .  . . .

..................................c .  . . . ......................G.......................................................................................! ! ............ . . . . .  1........................................
TH/NP-1169/12 ..................................c .  . . .SWK1 ..................................c .  . . .
SWK2 ..................................c .  . . .
SWK3 ..................................c  . . . .
SWK4 ..................................c .  . . .
SWK5 ..................................c .  . . .
SWK6 ..................................c .  .
JS -2004-2 ..................................c .  . . .
VCP-3* . . . c ....................................
Kl* . . . c .................................... ..............................................................................................................T ................................................................................
83P-5 p a ren t . . . c ....................................

. . . c ....................................

. . . c ....................................
Chinju99 . . . c ....................................
■ PED vaccine strains
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610 620 630 640 650 660 670 680 690 700
CV777 
B rl 87

CGTAACCAGTCCAATAACAGGAACCAGTCAAATGACCGTGGTGGTGTAACATCACGCGATGATCTGGTGGCTGCTGTCAAGGATGCACTTAAATCTTTGG

LZC
SM98
TH/NP-156/11 ................................G. . , . . .A ................................T ................................... C.................... ...........................................................C..............................
TH/RB-1421/11 ................................G. . , . . . A........................................................ T ............................ .. . . ........................... ! ............................. c ..............................
TH/NP-795/11 ................................G. . . . .A ............................................................................................... ...........................................................C..............................
TH/RB-833/11 ................................G. . . . .A ............................................................................................... ...........................................................c ..............................
TH/RB-KHF/11 ................................G . . .A ............................................................................................... ........................................................... c ..............................
TH/CS-866/11 ................................G. ! .. . .A ............................................................................................... ......................  1 .........................c ..............................
TH/CS-1019/11 ................................G. . . . . .A ............................................................................................... ...........................................................c ..............................
TH/RB-15/12 ................................G. . . . . .A ...................... G..................................................................... ...........................................................c ..............................
TH/NP-68/12 
TH/RB-123/12

. . . A ..........T .......................  ................................ . .................. ........................... .. . ......................... c ..............................
................................G. . . . . .A ............................................................................................... ........................... .. .c...................

TH/CS-65/12 ................................G. . ,. . .A ............................................................................................... ........................................................... c ..............................
TH/NP-79/12 ................................G. . . .A ................................T ............................................................ ........................................................... c ..............................
TH/NP-657/12 ................................G. . .. . .A ............................................................................................... ........................................................... c ..............................
TH/CS-80712/12
TH/RB-881/12

................................G. . , . . .A ............................................................................................... .......................................................... c ..............................

................................G. . . . . .A ............................................................................................... ........................................................... c ..............................
TH/AY-2.2 /1 2 ................................G. . .. . .A ............................................................................................... .......... ....................c ..........................................................
TH/AY-2.7 /1 2 ................................G. . . . . .A ............................................................................................... ........................................................... c ..............................
TH/NP-1157/12 ................................G. . . . . .A ............................................................................................... ........................................................... c ..............................
TH/NP-1169/12 :: : ::: ::: G
SWK1 ................................G...........A ..............................................................................................................................................................c
SWK2 . . . . . . . . . . . . . .  G. . . . . A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cSWK3 ............................. G. . . . . .A .............................................................................. ! .........................................................c ...............................SWK4 ................................G...........A..............................................................................................................................................................c
SWK5 . . . . . . . . . . .  G. . . . A.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , cSWK6 . . . .  G. . .  .. . A........................... ...........................C...............................
JS -2004-2 . . . .  G. . .  .. . A........................... . . . .AA.G.................... : : : : : : : : : :
VCP-3* . . . .  G. . .  , . . . .AA.G.................... ........................... c ...............................
Kl* . . . .  T . . .  . . . . .  G. . .  ,. . A............................ . . T . . . . . . . . AA. G. . . G.......... .........................c ..............................
83P-5 p aren t .. . . . .  G. . .  , . . . .AA.G.................... ........................... c ..............................
a tte n u a te d  DR13 .. . . . .  G. . .  . . . . . AA. G.................... . . . ................. c ..............................

. . . . G. G. 1 ........................... c ..............................
Chinju99 . . . .G.G. ...............G..................... ..........C....................................................... c ..............................
* PED vaccine strains
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740

CV777
Brl_87
CV777 C hinese
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SM98

710 720  730 740 750 760 770 780  790 800
---- I . . .  y I ----- I . . . .  I ----- I . . . .  I ------I ----- I ------I . . . .  I ----- I . . . .  I ----- I ----- I ------I . . . .  I . . . .  I . . .  .1 . . . .  I . . . .  IG TAT T GGAGAAAAT c c  TGACAGGCAT AAGCAACAGCAGAAGC c T AAGCAGGAAAAG T c  T GACAACAGC GGCAAAAAT ACAC c TAAGAAGAACAAAT c CAG

TH/NP-156/11
TH/RB-1421/11
TH/NP-795/11
TH/RB-833/11
TH/RB-KHF/11
TH/CS-866/11
TH/CS-1019/11

. c . . . . ......................c . .G. . . . . . . . G............ . . . ..........T ................................
! . c . . .C. . . .A. . T . . ......................c . . A.......... . G . . . . . . .  . G............
. . c .  . G. . C . . . . . .A. • T. . .................T. c . . A............ . G . . . . . . . . G............

. T .................. C. . .  .........................................
■ CA. . ., . . .A. TT.................. ะ : : : ร : : : : : :

th/ rb-1 5 /1 2
TH/NP-68/12
TH/RB-123/12
TH/CS-65/12

. c . . GC. . . .A. . T . . ......................c . .A. . ---- . . G . . . . . . . . G............
. . c .  . • C . . . . . . T . A. . T................. ......................c . . A............ • G . . . . . .  . . G............

. . . c . . CA. . .. . . .A. TT.................
TH/NP-79/12 
TH/NP-657/12  
TH/CS-80712/12

. C . . . . ......................c . . G . . . .
. . .CA. ะ : : : ร : : : : : :TH/RB-881/12 

TH/AY-2.2 /1 2  
TH/AY-2.7 /1 2  
TH/NP-1157/12  
TH/NP-1169/12 
SWK1

. .C. . .C. . . . T. A. . T . . .................c . .A .......... . G . . . . . . . . G............
......................c . . . .  . G............

. .C. . . c . . . 1. . . .A. . T ................. ......................c . . A............ • G . . . . . . . . G............

. .c. ..G. . c .  . . .A. . T . . .................c . • A. . . .G. . . . . G............
......................c . . . . . G............

.C.  . . c.
SWK2 .c .  .
SWK3 .c .  .
SWK4 .c .  .
SWK5 .c .  .
SWK6 .c .  .
JS-2004-2 . ! ! ! ! ! ! ! ............................................ T . .
VCP-3* .........................................................................................................................................................................A
Kl* ...........................................................................................................................................................................
83P-5_parent 
atten uated _D R l3 
v iru len t_ D R l3 
Chinju99
* PED vaccine strains
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SM98

. . . . I .•• I •111! •11. I . . . . I 1.11! . . . .  I . . . .  I . . . .  I . . . .  I . . . .  I . . . .  I . . . .  I . . . .  I . . . .  I . . . .  I . . . .  I . . . .  I . . . .  IGGCCACTTCGAAGGAACGTGACCTCAAAGACATCCCAGAGTGGAGGAGAATTCCCAAGGGCGAAAATAGCGTAGCAGCTTGCTTCGGACCCAGAGGGGGC
810 820 830 840 850 860 870 880 890 900

TH/NP-156/11 A.......... ............A ......................................................... . . . c .............................. ............................. G. .A. . .
TH/ RB-1 4 2 1 /1 1 A.......... ............A ......................................................... ...........................G. .A. . .
TH/NP-795/11 A.......... ............A ....................................................... ........................ G. .A. . .
TH/RB-833/11 A..........
TH/RB-KHF/11 A.......... ............A ......................................................... ......................................................T. . , ............................. G. -A. . .
TH/CS-866/11 A.......... ............A ....................................................... ............................. G. .A. . .
TH/CS-1019/11 A.......... ............A ......................................................... ............................. G. .A. . .
TH/RB-15/12 A.......... ............A ..................  ................................ ............................. G. .A. . .
TH/NP-68/12 A.......... ............A ......................................................... ............................. G. .A. . .
TH/RB-123/12 A.......... ............A ......................................................... ............................. G. .A. . .
TH/CS-65/12 A..........
TH/NP-79/12 A .......... ............A ......................................................... . . . c .............................. ............................. G. .A. . .
TH/NP-657/12 A.......... ............A ..........................................  . .T ........................ G. .A. . .
TH/CS-80712/12 A.......... ............A............................................. ............................. G. .A. . .
TH/RB-881/12 A.......... ............A ......................................................... ............................. G. .A. . .
TH/AY-2.2 /1 2 A.......... ............A ......................................................... ............................. G. .A. . .
TH/AY-2.7 /1 2 A.......... ............A ......................................................... ............................. G. .A. . .
TH/NP-1157/12 A.......... ............A ..................  .................... • T........................ G. .A. . .
TH/NP-1169/12 A.......... ............A ...................................................... .T ........................ G. .A. . .
SWK1 A............
SWK2 A.......... ............A ......................................................... ...........................G. .A. . .
SWK3 A............ ............A ......................................................... ...........................G. .A. . .
SWK4 A............ ............A .................................................... ............................. G. .A. . .
SWK5 A.......... ............A .................................................... ............................. G. .A. . .
SWK6 A............ ............A ............. ............................. G. .A. . .
JS -2004-2 A............ ............A ................................... ............................. G. .A. . .
VCP-3
K1 T

G
G

83P-5_parent
attenuated_DR13
virulent_D R 13
Chinju99
* PED vaccine strains
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........................................................................................................................................................................G. . .
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910 920 930 940 950 960 970 980 990 1000
CV777 
B rl 87 TTCAAAAACTTTGGAGATGCGGAATTTGTCGAAAAAGGTGTTGATGCGTCAGGCTATGCTCAGATCGCCAGTTTAGCACCAAATGTTGCAGCATTGCTCT

LZC
SM98
TH/NP-156/11 ................. T ........... ............................. c ...............................
TH/RB-1421/11  
TH/NP-795/11

................. T ........... ............................. c ................................. T ........... ............................. c ...............................
TH/RB-833/11 ................. T........... ............................. c ...............................
TH/RB-KHF/11 ................. T........... ............................. c ...............................
TH/CS-866/11 ................. T ........... ............ T............................ ...........................c. . . . . . . . . . .  . .
TH/CS-1019/11 ................. T. . . . . ............................. c ...............................
TH/RB-15/12 ................. T........... ............................. c ...............................
TH/NP-68/12 ................. T........... ............................. c ............................... . .G. .TH/RB-123/12 ................. T ........... ............................. c ........... ..
TH/CS-65/12 ................. T........... ............................. c ...............................
TH/NP-79/12 ................. T ........... ............................. c. . . . . . . . . .  . . .
TH/NP-657/12 ................. T ........... ..........A ................................. ............................. c .............  ..........TH/CS-80712/12 ................. T ........... ............ T............................... ............................. c ................
TH/RB-881/12 ................. T ........... ............................. c .  . . . . . . .  1 .TH/AY—2 .2 /1 2 ................. T ........... ............................. c .  . . . . . . . . . . .  .TH/AY-2.7 /1 2 ................. T ........... ............................. c ...............................
TH/NP-1157/12  
TH/NP-1169/12

................. T ........... ............................. c ................ . .G. .................. T ...........
SWK1 ................. T ........... ............................. c ...............................
SWK2 ................. T ........... ..............................c ...............................
SWK3 ................. T........... ............................. c ........................SWK4 ................. T ........... ............................. c ...............................
SWK5 ................. T........... ............................. c .............
SWK6 ................. T........... ............................. c ...............................
JS -2004-2 ................. T........... ............................. c . . . . . . . . . . . .  . ................. c .............
VCP-3* ................. T ...........
Kl* ................. T ........... ............................. G.............
83P-5 p aren t ................. T ........... . .G. .................. T........... . . G . . . .................. T ........... ............ T............................... ............................. c ...............................
Chinju99 : : : : : : : : : : : : :  c ! : : : : : : : : : : :
* PED vaccine strains
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1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
CV777 
B rl 87

TTGGTGGTAATGTGGCTGTTCGTGAGCTAGCGGACTCTTACGAGATTACATACAACTATAAAATGACTGTGCCAAAGTCAGATCCAAATGTTGAGCTTCT

SM98
TH/NP-156/11 . . . .A .................
TH/RB-1421/11 . . . . A .................
TH/NP-7 95/11 ......................T. . . . . A .................
TH/RB-833/11 . . . . A .................
TH/RB-KHF/ll . . . . A .................
TH/CS-866/11 A.................
TH/CS-1019/11 . . . .A .................
TH/RB-15/12 .......................................................................TT.......................... ะ : : : : : : : : : : : ; :
TH/NP-68/12 . c . . . . . . . . A.................
TH/RB-123/12 A.................
TH/r.S-65/12 . .A. . . . . .T. . T ......................... ...........................T. . . . . A.................
TH/NP-79/12 . . . . A.................
TH/NP-657/12 . c . . . . . . . . A.................
TH/CS-80712/12 ......................T. .T ......................... . . .  .A .................

. .T. . T ......................... ...........................T . . . . .A .................
TH/AY-2.2 /1 2 ...........................T. . . .  .A .................
TH/AY-2 7/12 ....................T. . T ......................... ...........................T. . . .  .A .................
TH/NP-1157/12 ......................T. ...........................T. . c .  . . . . . .  .A .................
TH/NP-1169/12 ...........................T. .c.  . . . . . .  .A .................
SWK1 ......................T. . T ......................... ...........................T. . . . .A .................
SWK2 . . .  .A .................

. .T. . T . . ...........................T. . . . .A .................
......................T. . T ......................... ...........................T. . . .  .A .................

SWK5 . . .  .A .................
A .................

JS -2004-2 . . .  .A .................
VCP-3* ...........................T.
Kl* ...........................T.
83P-5 p aren t ......................T. ...........................T.

Chinju99_ ะ : : : : : : : : : : : ; :
* PED vaccine strains
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CV777 TGTTTCACAGGTGGATGCATTTAAAACTGGGAATGCAAAACTCCAGAGAAAGAAGGAAAAGAAGAACAAGCGTGAAACCACGCTGCAGCAGCATGAAGAG
Brl_87 ................................................................................................. . . . . . . . . . . . . . . . ......................................................................... ..............................
CV777 C hinese ..................................................................................................................................................................................................................................................^ 8 ::::: ::: :: : ::: ::: ::::::::::::::::::::::::::::::::::::::::::::::: :
TH/NP-156/11 .............. c .  . . .A. . . . . T . A . . .
TH/RB-1421/11 .............. c .  . . . . . . c .................... .A.  . . . . T . A . . .
TH/NP-795/11 .............. c .  . . .A. . . . . T . A. . .
TH/RB-833/11 ...............c .  . . . . T ................... .A. . . . . T . A . . .
TH/RB-KHF/11 ...............c .  . . .A. .T . . T . A . . .
TH/CS-866/11 ...........................................................T . . . A . . . ............AC . . . .A.  . . . T. l . : :
TH/CS-1019/11 .............. c .  . . . A . . . . . T . A.  . . . . . . T
TH/RB-15/12 .............. c .  . . ................... T. . A . . . . . T . A. . .
TH/NP-68/12 .............. c .  . . .A. . . . . T . A . . .
TH/RB-123/12 .............. c .  . . ............ A........... • A. . . . . T .A . . .
TH/CS-65/12 . A . . . . :t :a : : : . . . . T
TH/NP-79/12 .............. c . . . . A . . . . . T . A . . . . . .G.
TH/NP-657/12 ...............c .  . . . A . . . . . T . A . . .
TH/CS-80712/12 ...........................................................T . . . A . . . ............AC . . . . A . . . . :t :a : : :
TH/RB-881/12 .............. c .  . . . A . . . . . T . A. . .
TH/AY-2.2 /1 2 .............. c .  . . . A . . . . . T . A . . .
TH/AY-2.7 /1 2 ...............c .  . . .A . . . . . T . A . . .
TH/NP-1157/12 ............. c . . . . A . . . . . T . A . . .
TH/NP-1169/12 .............. c .  . . . A . . . . . T . A . . .
SWKl .............. c .  . . ................. G. . .A . . . . . T . A . . .
SWK2 .............. c .  . . . . . . . . .  .G. . . A . . . . . T . A . . .
SWK3 .............. c .  . . . . .............G. . . A . . . . . T . A . . .
SWK4 .............. c .  . . ................. G. . .A . . . . . T . A . . .
SWK5 .............. c .  . . ................. G. . .A . . . . . T . A . . .
SWK6 .............. c .  . . ................. G. . A. . . . . T . A . . .
JS -2004-2 .............. c .  . . . A . . . . . T . A . . .
VCP-3* . . . . T . . c . . . . A . . . . . . . A . . .
Kl* ...........................................................A .................. .............. c .  . . . A . . . . . . . A . . .

. . . . T . . c . . . . A . . . . . . . A . . .

. . . . T . . c . . . .A.  . . . . . . A . . .

.............. c .  . . .............T ................ .A.  . . . . T . A . . .
Chinju99 . . .G ....................................................................... .............. c .  . . ....................TT .A. . . . . . - A . . .
' PED vaccine strains
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CV777 Chinese  
SM98

12 10  1220 1230 1240 12 50  1260 1270 1280 1290 1300
---- \ \ \ ---- I . . . .  I . . . .  I ----- I ----- I . . . .  I . . . .  I . . . .  I . . . .  I . . . .  I . . . 11• • • • ! • •1• ! • • • • I •_•••!GCCATCTACGATGATGTGGGTGCGCCATCTGATGTGACCCATGCCAATCTGGAATGGGACACAGCT-GTTGATGGTGGTGATACGGCCGTTGAAATTATC

TH/NP-156/11 ..........
TH/RB-1421/11 ..........T........... ..........c . . T . . . . ..........T ...........
TH/NP-795/11 ..........T ........... ..........c . . T . . . . ..........T ...........
TH/RB-833/11 ..........T ........... ..........c G . T . . . . ..........T ...........
th/ rb- khf/11 . . . .  G.......... ..........T ........... ! ! ! . . c . . T . . . . ..........T ...........
TH/CS-866/11 ..........
TH/CS-1019/11 ..........T........... ..........c . . T . . . . ..........T ........... ..........T. . . _
TH/RB-15/12 ..........T ........... ..........c . . T . . . . ..........T ...........
TH/NP-68/12 A. . . . ..........c . . . . . . .
TH/RB-123/12 ..........T ........... . . T . . . . ..........T ........... _
TH/CS-65/12 ..........T........... ..........c . . . .  r . . . : . ..........T. . .
TH/NP-79/12 ..........T........... ......... A . . T . . . . ..........T ........... . . . T . . .
TH/NP-657/12 ..........T ........... ..........c . . T. . . . ..........T ...........
TH/CS-80712/12 .......... ..........T........... ! ! . . .  c . . T . . . . ..........T ........... ..........T. . .
TH/RB-881/12 .......... ..........T........... ..........c . . T . . . . ..........T ........... I
TH/AY-2.2 /1 2 ..........T ........... ..........c . . T . . . . ..........T ........... _
TH/AY-2.7 /1 2 ..........T ........... ..........c . . T . . . . ..........T ...........
TH/NP-1157/12 ..........T ........... ..........c . . T. . . . ..........T ...........
TH/NP-1169/12 ............ T ........... ..........c . . T . . . . ..........T ...........

............ T ........... ..........c . . T . . . . ..........T ...........
SWK2 ............ T........... ..........c . . T . . . . ..........T ...........
SWK3 .......... ............ T ........... ..........c . . T. . . . ..........T ...........

............ T........... ..........c . . T . . . . ..........T ........... _
SWK5 ............ T ........... ..........c . . T. . . . ..........T ...........

............ T........... ..........c . . T . . . . ..........T ........... _
JS -2004-2 ............ T........... ..........c . . T . . . . ..........T ...........

..........T ...........
Kl* .......... . . . .CT.......... ..........T. . .
83P -5_p arent ....................................................T........................................................................................................ - . . .
attenuated_D R13 ....................................................T........................................................................................................- .  . .
v iru lent_D R 13 ....................................................T...................................T. . . .T . . . .T .........................................- .  . . .
Chinju99_  ............................................... C .T ................................................................ T . . G ............................. - . . . .
• PED vaccine strains
Figure21: The partial N gene nucleotide sequences alignment of current Thai isolates as compared to reference isolates.
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CV777 MASVSFQDRGRKRVPLSLYAPLRVTNDKPLSKVLANNAVPTNKGNKDQQIGYWNEQIRWRMRRGERIEQPSNWHFYYLGTGPHGDLRYRTRTEGVFWVAK
B ri_87  . . โ .................... .............................. ...............  . . . . . . . . 7 7 7 7 . . . 7 7 7 ............ 7 7 . 7 7 7 . 7 . . 7 7 7 7 7 7 7 7 7 7 7 7 7 . 7 . 7 . 7 7 7 . 7 . . . .CV777 C hinese ........................................................................................................................................................................................................................................

TH/NP-156/11
TH/RB-1421/11
TH/NP-795/11
TH/RB-833/11
TH/RB-KHF/11
TH /CS-866/11
TH /CS-1019/11
TH/RB-15/12
TH/NP-68/12
TH/RB-123/12
TH /CS-65/12
TH/NP-79/12
TH/NP-657/12
TH /CS-80712/12
TH/RB-881/12
TH/AY-2.2 /1 2
TH/AY-2 7 /12
TH/NP-1157/12
TH/NP-1169/12

....................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .A

.................................................................................................... A

..............................................................................................................................................A
.............................................................................................................................L ..............................................................A
...............................................................................................................................................................................................A
...............................................................................................................................................................................................A................................................... G................................................ H....................................................................................A
G. L- .     A
...............................................................................................................................................................................................A
................................................... G.................................................H....................................................................................A
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Figure22: The partial N gene amino acid sequences alignment of current Thai isolates as compared to reference isolates.
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