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Serotype: ASIA1 
WRL Ref No: PAK/26/2009 
Sender Ref: PK H1 
Date collected: 07/07/2009 
Date received by WRLFMD: 28/09/2009 
Date received for sequencing: 07/10/2009 
Species: Buffalo 
Material used: OS 
Region sequenced: VP1 
RT-PCR primers: As1-1C530F/EUR-2B52R; 
                             As1-1C613F/EUR-2B52R 
No. of Nt determined: 633 
No. of ambiguities: 0 
Gene length: 633 

Report date: 14/10/2009 
Reported by: N.J. Knowles 
Checked by: D.P. King 
 
Topotype: none defined 
Genotype/strain: none designated 
Sequence filename: PAK09-26.SEQ 
Date sequence last updated: 14/10/2009 
Total no. of comparisons: 339 
Min. no. of nt for comparison: 300 
Total turn-around time: 16 days 
Sequencing time: 7 days 

Comments:  
 

 
Ten Most Closely Related Viruses 

Pos. Virus name Filename No. nt 
compared 

No. nt 
matched 

No. of 
ambiguities 

% 
Identity 

% 
Difference 

1 As1/PAK/27/2009 PAK09-27 633 633 0 100 0 
2 As1/PAK/29/2009 PAK09-29 633 633 0 100 0 
3 As1/PAK/2L-16/2009* (Lindholm) PAK09-AA 633 623 0 98.42 1.58 
4 As1/PAK/8/2008 PAK08-08 633 623 0 98.42 1.58 
5 As1/AFG/1/2001 [DQ121109] AFG01-01 633 576 0 91 9 
6 As1/IRN/25/2001 IRN01-25 633 575 0 90.84 9.16 
7 As1/AFG/3/2001 AFG01-03 633 574 0 90.68 9.32 
8 As1/AFG/4/2001 [DQ121110] AFG01-04 633 574 0 90.68 9.32 
9 As1/AFG/2/2001 AFG01-02 633 573 0 90.52 9.48 

10 As1/IRN/11/2001 IRN01-11 633 573 0 90.52 9.48 

 
Relationships to Reference Virus Strains 

Pos. Virus name Filename No. nt 
compared 

No. nt 
matched 

No. of 
ambiguities 

% 
Identity 

% 
Difference 

1 As1/IND/63/72 [Y09949] IND72B63 630 535 0 84.92 15.08 
2 As1/IND/8/79 (EU553910) IND79-08 633 535 0 84.52 15.48 
3 As1/IND/WBN/117/85* [AY687334] IND85-AA 633 533 0 84.2 15.8 
4 As1/Kimron/ISR/57 (AY593797) ISR57KIM 633 533 0 84.2 15.8 
5 As1/Shamir/ISR/89 ISR89--A 633 532 0 84.04 15.96 
6 As1/YNBS/CHA/58 [AY390432] CHA58-AA 633 532 0 84.04 15.96 
7 As1/Petchaburi/TAI/85 vs TAI85-AA 633 530 0 83.73 16.27 
8 As1/PAK/1/54 PAK54-01 630 515 0 81.75 18.25 
9 As1/CAM/9/80 CAM80-09 633 516 0 81.52 18.48 

nt, nucleotides 
*, not a WRLFMD reference number 
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Serotype: ASIA1 
WRL Ref No: PAK/27/2009 
Sender Ref: PK H2 
Date collected: 07/07/2009 
Date received by WRLFMD: 28/09/2009 
Date received for sequencing: 07/10/2009 
Species: Buffalo 
Material used: OS 
Region sequenced: VP1 
RT-PCR primers: As1-1C530F/EUR-2B52R; 
                             As1-1C613F/EUR-2B52R 
No. of Nt determined: 633 
No. of ambiguities: 0 
Gene length: 633 

Report date: 14/10/2009 
Reported by: N.J. Knowles 
Checked by: D.P. King 
 
Topotype: none defined 
Genotype/strain: none designated 
Sequence filename: PAK09-27.SEQ 
Date sequence last updated: 14/10/2009 
Total no. of comparisons: 339 
Min. no. of nt for comparison: 300 
Total turn-around time: 16 days 
Sequencing time: 7 days 

Comments:  
 

 
Ten Most Closely Related Viruses 

Pos. Virus name Filename No. nt 
compared 

No. nt 
matched 

No. of 
ambiguities 

% 
Identity 

% 
Difference 

1 As1/PAK/26/2009 PAK09-26 633 633 0 100 0 
2 As1/PAK/29/2009 PAK09-29 633 633 0 100 0 
3 As1/PAK/2L-16/2009* (Lindholm) PAK09-AA 633 623 0 98.42 1.58 
4 As1/PAK/8/2008 PAK08-08 633 623 0 98.42 1.58 
5 As1/AFG/1/2001 [DQ121109] AFG01-01 633 576 0 91 9 
6 As1/IRN/25/2001 IRN01-25 633 575 0 90.84 9.16 
7 As1/AFG/3/2001 AFG01-03 633 574 0 90.68 9.32 
8 As1/AFG/4/2001 [DQ121110] AFG01-04 633 574 0 90.68 9.32 
9 As1/AFG/2/2001 AFG01-02 633 573 0 90.52 9.48 

10 As1/IRN/11/2001 IRN01-11 633 573 0 90.52 9.48 

 
Relationships to Reference Virus Strains 

Pos. Virus name Filename No. nt 
compared 

No. nt 
matched 

No. of 
ambiguities 

% 
Identity 

% 
Difference 

1 As1/IND/63/72 [Y09949] IND72B63 630 535 0 84.92 15.08 
2 As1/IND/8/79 (EU553910) IND79-08 633 535 0 84.52 15.48 
3 As1/IND/WBN/117/85* [AY687334] IND85-AA 633 533 0 84.2 15.8 
4 As1/Kimron/ISR/57 (AY593797) ISR57KIM 633 533 0 84.2 15.8 
5 As1/Shamir/ISR/89 ISR89--A 633 532 0 84.04 15.96 
6 As1/YNBS/CHA/58 [AY390432] CHA58-AA 633 532 0 84.04 15.96 
7 As1/Petchaburi/TAI/85 vs TAI85-AA 633 530 0 83.73 16.27 
8 As1/PAK/1/54 PAK54-01 630 515 0 81.75 18.25 
9 As1/CAM/9/80 CAM80-09 633 516 0 81.52 18.48 

nt, nucleotides 
*, not a WRLFMD reference number 
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Serotype: ASIA1 
WRL Ref No: PAK/29/2009 
Sender Ref: PK H4 
Date collected: 07/07/2009 
Date received by WRLFMD: 28/09/2009 
Date received for sequencing: 07/10/2009 
Species: Buffalo 
Material used: BTy2 
Region sequenced: VP1 
RT-PCR primers: As1-1C530F/EUR-2B52R; 
                             As1-1C613F/EUR-2B52R 
No. of Nt determined: 633 
No. of ambiguities: 0 
Gene length: 633 

Report date: 14/10/2009 
Reported by: N.J. Knowles 
Checked by: D.P. King 
 
Topotype: none defined 
Genotype/strain: none designated 
Sequence filename: PAK09-29.SEQ 
Date sequence last updated: 14/10/2009 
Total no. of comparisons: 339 
Min. no. of nt for comparison: 300 
Total turn-around time: 16 days 
Sequencing time: 7 days 

Comments:  
 

 
Ten Most Closely Related Viruses 

Pos. Virus name Filename No. nt 
compared 

No. nt 
matched 

No. of 
ambiguities 

% 
Identity 

% 
Difference 

1 As1/PAK/26/2009 PAK09-26 633 633 0 100 0 
2 As1/PAK/27/2009 PAK09-27 633 633 0 100 0 
3 As1/PAK/2L-16/2009* (Lindholm) PAK09-AA 633 623 0 98.42 1.58 
4 As1/PAK/8/2008 PAK08-08 633 623 0 98.42 1.58 
5 As1/AFG/1/2001 [DQ121109] AFG01-01 633 576 0 91 9 
6 As1/IRN/25/2001 IRN01-25 633 575 0 90.84 9.16 
7 As1/AFG/3/2001 AFG01-03 633 574 0 90.68 9.32 
8 As1/AFG/4/2001 [DQ121110] AFG01-04 633 574 0 90.68 9.32 
9 As1/AFG/2/2001 AFG01-02 633 573 0 90.52 9.48 

10 As1/IRN/11/2001 IRN01-11 633 573 0 90.52 9.48 

 
Relationships to Reference Virus Strains 

Pos. Virus name Filename No. nt 
compared 

No. nt 
matched 

No. of 
ambiguities 

% 
Identity 

% 
Difference 

1 As1/IND/63/72 [Y09949] IND72B63 630 535 0 84.92 15.08 
2 As1/IND/8/79 (EU553910) IND79-08 633 535 0 84.52 15.48 
3 As1/IND/WBN/117/85* [AY687334] IND85-AA 633 533 0 84.2 15.8 
4 As1/Kimron/ISR/57 (AY593797) ISR57KIM 633 533 0 84.2 15.8 
5 As1/Shamir/ISR/89 ISR89--A 633 532 0 84.04 15.96 
6 As1/YNBS/CHA/58 [AY390432] CHA58-AA 633 532 0 84.04 15.96 
7 As1/Petchaburi/TAI/85 vs TAI85-AA 633 530 0 83.73 16.27 
8 As1/PAK/1/54 PAK54-01 630 515 0 81.75 18.25 
9 As1/CAM/9/80 CAM80-09 633 516 0 81.52 18.48 

nt, nucleotides 
*, not a WRLFMD reference number 

 



Report on FMDV Asia 1 in 
Pakistan in 2009
Batch: WRLFMD/2009/00049

Software: MEGA 4.0
No. of Taxa : 135
Data File : n:\evd\meg\db\fmdv\asia1\PAK2009b.meg
Data Title : Asia 1 Pakistan 2009
Data Type : Nucleotide (Coding)
Analysis : Phylogeny reconstruction
Tree Inference : ==============================
->Method : Neighbor-Joining
->Phylogeny Test and options : Bootstrap (1000 replicates; seed=64238)
Include Sites : ==============================
->Gaps/Missing Data : Pairwise Deletion
->Codon Positions : 1st+2nd+3rd+Noncoding
Substitution Model : ==============================
->Model : Nucleotide: Kimura 2-parameter
->Substitutions to Include : d: Transitions + Transversions
->Pattern among Lineages : Same (Homogeneous)
->Rates among sites : Uniform rates
No. of Sites : 638
No Of Bootstrap Reps = 1000
Only bootstrap values of 70% and above are shown

*, not a WRLFMD Ref. No.

N.J. Knowles & J. Wadsworth, 14 October 2009

 As1/AFG/22/2003* (EF457987)
 As1/AFG/33/2003* (EF457990)
 As1/AFG/24/2003* (EF457988)

 As1/AFG/26/2003* (EF457989)
 As1/AFG/116/2004* (EF457993)

 As1/PAK/1/2004 (DQ121128)
 As1/PAK/2/2004
 As1/AFG/138/2004* (EF457994)

 As1/PAK/69/2003 (DQ121127)
 As1/AFG/40/2003* (EF457991)

 As1/AFG/44/2003* (EF457992)
 As1/AFG/2L-12/2009* (Lindholm)

 As1/TAJ/1/2004 (DQ121402)
 As1/TAJ/2/2004 (DQ121403)

 As1/KRG/1/2004
 As1/HKN/1/2005 (DQ121114)
 As1/HKN/2/2005 (DQ121115)

Group II

 As1/PAK/30/2002 (DQ121124)
 As1/PAK/31/2002 (DQ121125)
 As1/PAK/33/2002
 As1/PAK/34/2002

Group VIc

 As1/IRN/30/2004
 As1/IRN/10/2004 (DQ121119)

 As1/IRN/31/2004 (DQ121121)
Group VIb

 As1/PAK/19/2005
 As1/PAK/22/2005
 As1/PAK/20/2003 (DQ121126)

 As1/IRN/58/99 (DQ121122)
 As1/ARM/2000 (ARRIAH)
 As1/GRE/2/2000 (DQ121113)

 As1/GRG/2001 (ARRIAH)
 As1/GRG/2000 (ARRIAH)

 As1/TUR/8/99 (DQ121130)
 As1/TUR/10/99 (DQ121131)

Group VIa

 As1/IND/82/96* (AF390705)
 As1/BAN/4/96

 As1/NEP/29/1997 (EF134952)
 As1/IND/390/97* (AF392940)
 As1/IND/1/95* (AF390683)
 As1/IND/72/96* (AF390700)

 As1/IND/173/96* (AF390681)
 As1/BAN/2/96

 As1/IND/107/01* (PD-FMD)
 As1/IND/321/01* (AY687333)

 As1/MYA/2/2001 (DQ121123)
 As1/IND/69/99* (AF392947)

 As1/BAR/8/2009
 As1/BAR/9/2009

 As1/IND/127/99* (AF392929)
 As1/IND/278/99* (AF392934)

 As1/IND/102/99* (AF392897)
 As1/IND/104/99* (AF392898)

 As1/IND/92/99* (AF392925)
 As1/IND/235/99* (PD-FMD)

 As1/IND/105/99* (AF392899)
 As1/IND/107/99* (AF392900)

 As1/IND/762/2003* (DQ101240)
 As1/IND/763/2003* (PD-FMD)

 As1/IND/673/2003* (DQ101241)
 As1/IND/388/2004* (DQ101235)

 As1/IND/268/2004* (DQ101236)
 As1/IND/60/02* (DQ101243)

 As1/IND/139/02* (DQ101242)
 As1/IND/156/2004* (2003)(PD-FMD)

 As1/IND/165/2004* (DQ101238)
 As1/IND/158/2004* (2003)(PD-FMD)

 As1/IND/153/2004* (2003)(PD-FMD)
 As1/IND/114/2004* (2003)(DQ101239)

 As1/BHU/27/2002 (DQ121111)
 As1/IND/140/01* (PD-FMD)
 As1/IND/160/01* (PD-FMD)

 As1/IND/149/01* (PD-FMD)
 As1/IND/198/02* (DQ101244)
 As1/IND/141/02* (PD-FMD)

 As1/BHU/34/2002 (DQ121112)
 As1/IND/175/2004* (DQ101237)

Group III

 As1/IND/8/79 (EU553910)
 As1/WBN/117/85 (EU553911)
 As1/IND/WBN/117/85* (AY687334)

 As1/Shamir/ISR/89
 As1/CAM/9/80

 As1/MYA/3/2000
 As1/MYA/4/2000

 As1/MYA/5/2000
 As1/MYA/2/97

 As1/Petchaburi/TAI/85 vs
 As1/MYA/1/2005
 As1/MYA/2005 (TRRL)

 As1/TAI/1/98 (DQ121129)
 As1/VIT/10/2006
 As1/VIT/11/2006

 As1/VIT/15/2005
 As1/VIT/16/2005

 As1/VIT/8/2006
 As1/VIT/9/2006

Group IV

 As1/AFG/2/2001
 As1/AFG/4/2001 (DQ121110)
 As1/AFG/3/2001
 As1/IRN/11/2001

 As1/IRN/25/2001
 As1/IRN/4/2001 (DQ121118)

 As1/AFG/1/2001 (DQ121109)
 As1/IRN/63/2001

 As1/IRN/25/2004 (DQ121120)

Group I

 As1/PAK/8/2008
 As1/PAK/2L-16/2009* (Lindholm)

 As1/PAK/29/2009
 As1/PAK/26/2009
 As1/PAK/27/2009

 As1/PAK/1/85
 As1/PAK/1/54

 As1/Bangkok/TAI/60
 As1/IND/2/71 (1964)

 As1/IND/63/72 (Y09949)
 As1/Kimron/ISR/57 (AY593797)

 As1/ISR/3/63 (AY593796)
 As1/YNBS/CHA/58 (AY390432)

 As1/IND/16/76
 As1/NKR/2/2007 (BTy1)

 As1/IND/18/80 (DQ121116)
 As1/IND/15/81 (DQ121117)

 As1/Khabarovsk/RUS/2005 (ARRIAH)
 As1/Khabarovsk/RUS/Dec2005 (ARRIAH)

 As1/Amursky/RUS/Dec2005 (ARRIAH)
 As1/Jiangsu/CHA/2005 (DQ156527)
 As1/Jiangsu/CHA/2005 (EF149009)
 As1/Hebei/CHA/1/2005 (EF187274)

 As1/Hebei/CHA/2/2005 (EF187273)
 As1/Gansu/CHA/2005 (EF185304)

 As1/Beijing/CHA/2005 (EF185303)
 As1/Amursky/RUS/2005 (DQ121401)

 As1/Chita/RUS/2006 (ARRIAH)
 As1/Prymorsky/RUS/2005 (ARRIAH)
 As1/Qinghai/CHA/2005 (EF187272)

 As1/MOG/2005 (ARRIAH)

Group V
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