Successive Respiratory Syncytial Virus Epidemics in Local Populations Arise

from Multiple Variant Introductions Providing Insights into Virus Persistence

Charles N. Agoti"?# James R. Otieno', Mwanajuma Ngama', Alexander G.

Mwihuri', Graham F. Medley®, Patricia A. Cane® and D. James Nokes"®

Authors’ affiliations
1. Department of Epidemiology and Demography, Kenya Medical Research
Institute (KEMRI) — Wellcome Trust Research Programme, Kilifi, Kenya
2. Department of Biomedical Sciences, Pwani University, Kilifi, Kenya
3. Department of Global Health & Development, London School of Hygiene and
Tropical Medicine, London, UK
4. Public Health England, Salisbury, UK

5. School of Life Sciences and WIDER, University of Warwick, Coventry, UK

#Corresponding author

Email: cnyaigoti@kemri-wellcome.org (CNA)



Country Total Sequences Unique Period Genotype (s)
Argentina 39 29 2002-2008 BA
Belgium 109 97 2006-2011 BA, SAB3
Brazil 103 73 2002-2012 BA, SAB3, SAB4
China 73 65 2007-2012 BA, Untyped
Cuba 40 36 2009-2011 BA
Germany 3 3 2008-2009 BA, SAB4
India 35 30 2008-2012 BA, Untyped
Italy 10 8 2009 BA
Kenya: Kilifi 651 282 2002-2012 BA, SAB1, SAB4
Kenya: Dadaab 108 33 2007-2011 BA
Kenya: Nairobi 7 6 2011 BA
Kenya: Nyanza 1 1 2011 BA
Netherlands 48 44 2002-2012 BA
Pakistan 2 2 2012 BA
Panama 21 14 2008-2012 BA

Peru 34 19 2007-2012 BA

Saudi Arabia 2 2 2008-2009 BA

South Africa 98 77 2006-2011 BA

South Korea 24 19 2008-2010 BA
Thailand 30 30 2006-2011 BA, Untyped
UK 20 19 2005-2010 BA

USA 26 22 2002-2012 BA, SAB1, SAB3
Total 1484 911 - -

S1 Table. Details of the sequences included in the global comparison dataset



S$2 Table. Number of RSV B sequenced specimens, by epidemic and genotype in Kilifi, 2002-12

Peak epidemic

Total No. Of No. Sequences

No. Of Group B Viruses By

No. Of. Variants By

month Sequences Unique Genotype' Genotype®
SAB1 BA SAB4 SAB1 __ BA SAB4

2001-02 2 2 2 0 2 - 0
2002-03 78 25 74 4 0 6 1 0
2003-04 63 25 62 1 0 2 1 0
2004-05 167 55 10 157 0 4 3 0
2005-06 9 6 0 9 0 - 2 0
2006-07 22 12 0 22 0 - 5 0
2007-08 141 61 0 141 0 - 12 0
2008-09 14 8 0 14 0 - 4 0
2009-10 58 37 0 58 0 - 11 0
2010-11 17 8 0 17 0 - 3 0
2011-12 80 46 0 77 3 - 7 1
Total 651 285 148 500 3 14 49 1

'Only RSV Genotype SAB1, BA and SAB4 were detected in the Kilifi dataset

“Some Variants are counted in multiple epidemics as they persisted or recurrent



83 Table. The number of group B variants introduced and persisting, by epidemic

and genotype, over 11 epidemics in Kilifi
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Total 0 36 47 3 - 7

'Strains were considered as persisting if they possessed <4 nucleotide changes from
strains that had been observed in the previous epidemic (Table 1).
*There was no preceding epidemic, hence it was not possible to distinguish

persistent from newly introduced variants.
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S$4 Fig. A ML phylogenetic tree of the 282 unique sequences reported in this
study. The filled circles preceding the taxon names are colored by epidemic: black —
Early 2002, cyan - 2002-03, pink — early 2004, maroon — 2004-05, salmon pink —
2005-06, green — 2006-07, orange — 2007-08, dirty green — 2008-09, bright green —
2009-10, blue — 2010-11 and red - 2011-12. Eight additional sequences
representative, of known genotypes are are included as standards. These are
predeed by an empty black circle. As an example, variants correspounding to the

2007-08 epidemic (Fig. 3) have been indicated next to the sequences.



A Epidemic 2001-02 2002-03 Early 2004 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12
SAB1-V1
SAB1-V2
SAB1-V3
SAB1-V4
SAB1-V5
SAB1-V6
SAB1-V7
SAB1-V8
SAB1-V9
SAB1-V10

B Epidemic  Early 2002 2002-03 Early 2004 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12
BA-V1
BA-V2
BA-V3
BA-V4
BA-V5
BA-V6
BA-V7
BA-V8
BA-V9
BA-V10
BA-V11
BA-V12
BA-V13
BA-V14
BA-V15
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BA-V17
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BA-V22
BA-V23
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S5 Fig. A temporal epidemic map showing the occurrence patterns of the
variants that were detected in the Kilifi surveillance, 2002-2012. Panel A. Genotype
SAB1. Panel B. Genotype BA. The shaded boxes refer to the specific epidemics

within which these variants were detected.



A = No. Of Infections from Newly Introduced Variants
= No. Of Infections from Persistent Variants
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S6 Fig. Infection prevalence in relation to number of introduced versus
persistent variants. Panel A. Frequency of infections from newly introduced variants
versus persistent variants during each epidemic over the study period. Red bars
indicate newly introduced variants while blue bars indicate persistent variants. Panel
B. Changes in number of the group B introduced variants versus persistent variants
relative to the total group B detections (secondary axis) during 11 epidemics that
were observed in the surveillance. The number of variants from SAB1 and BA

genotypes variants are combined.



S7. Fig. A BEAST tree showing the phylogenetic and temporal placement of
the 911 unique Kilifi plus global sequences. The taxon names of Kenyan sequences
are colored: red for Kilifi, blue for Nairobi, green for Dadaab and pink for Nyanza.
Taxon names of sequences from outside Kenya (background diversity) are given in
black. The node bars indicate the 95% HPD height interval while the size of the filled
circles on the nodes indicate the posterior support for the associated branch. Note
that for the global sequences that the date of sampling was given as year only, the

exact date of sampling was assumed to 1% July. (next page)
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- Belgium/JX645941/20-Nov-2006
---- United_Kingdom/HQ731742/01-Jul-200¢
- Netheffands/HQ731760/01-Jul-2008
---- Netherlands/JX576751/05-Jan-2007
---- Belgium/JX645939/14-Dec-2006
---- Belgium/JX645940/03-Jan-2008
---- Netherlands/JX576753/17-Nov-2006
---- Belgium/JX645938/09-Nov-2006
---- Thalland/HQ731782/01-Jul-2006
---- Thailand/HQ731695/01-Jul-2006

- Thailand/HQ731783/01-Jul-2006

Argentina/DQ227395/01-Jul-2004
Brazil/JX489420/01-Jul-2004
Kenya_Kilifi/451/26-Mar-2012
Kenya_Kilifi/425/13-Feb-2012
Kenya_Kilifi/444/17-Mar-2012
Kenya_Kilifi/426/14-Feb-2012
Kenya_Kilifi/465/10-Apr-2012
Kenya_Kilifi/462/07-Apr-2012
Kenya_Kilifi/452/26-Mar-2012

- Kenya_Kilifi/428/16-Feb-2012

Kenya_Kilifi/435/27-Feb-2012

: Kenya_Kilifi/449/23-Mar-2012
- Kenya_Kilifi/400/26-Nov-2011
- Kenya_Kilifi/473/03-Jun-2012

Kenya_Kilifi/415/16-Jan-2012

- Kenya_Kilifi/412/04-Jan-2012

Kenya_Kilifi/454/28-Mar-2012
Kenya_Kilifi/419/01-Feb-2012
Kenya_Kilifi/421/05-Feb-2012
Kenya_Kilifi/438/08-Mar-2012
Kenya_Kilifi/399/22-Oct-2011
Kenya_Kilifi/424/10-Feb-2012
Kenya_Kilifi/437/02-Mar-2012
Kenya_Nairobi/KJ556912/01-Jul-2011
Kenya_Kilifi/432/26-Feb-2012
Kenya_Kilifi/lKC263048/24-Jan-2012
Kenya_Kilifi/401/30-Nov-2011
Kenya_Kilifi/395/14-Apr-2011

---- Kenya_Kilifi/385/01-Feb-2011
--- Kenya_Kilifi/394/25-Mar-2011
- Kenya_Nyanza/KJ556920/01-Jul-2011

Kenya_Kilifi/397/30-May-2011
Kenya_Kilifi/384/30-Nov-2010

- Kenya_Kilifi/450/26-Mar-2012
- Kenya_Kilifi/414/14-Jan-2012
- Kenya_Kilifi/470/03-May-2012

Kenya_Kilifi/461/04-Apr-2012
Kenya_Kilifi/471/07-May-2012
Kenya_Kilifi/472/18-May-2012
Kenya_Kilifi/474/04-Jun-2012
KenyaKilifi/382/29-Jun-2010

---- Kenya_Kilifi/362/19-Feb-2010
---- Kenya_Kilifi/333/23-Dec-2009
- Kenya_Kilifi/337/28-Dec-2009

Kenya_Kilifi/365/22-Feb-2010
Kenya_Kilifi/l363/20-Feb-2010

- Kenya_Kilifi/380/10-May-2010

Kenya_Kilifi/381/20-May-2010

- Kenya_Kilifi/378/29-Apr-2010

Kenya_Dadaab/KF156590/17-Jan-2011
Kenya_Kilifi/379/30-May-2010
Kenya_Kilifi/338/29-Dec-2009
Kenya_Kilifi/348/15-Jan-2

010
- Kenya_Dadaab/KF156579/19-Jun-2009

Kenya_Kilifi/323/03-May-2009

- Kenya_Kilifi/339/29-Dec-2009

Kenya_Kilifi/287/13-Feb-2008

- Kenya_Kilifi/309/08-Apr-2008
- Kenya_Kilifi/234/08-Jan-2008
- Kenya_Kilifi/188/05-Dec-2007
- Kenya_Kilifi/l281/02-Feb-2008
- Kenya_Kilifi/l307/21-Mar-2008

Kenya_Kilifi/208/21-Dec-2007

---- Kenya_Kilifi/283/09-Feb-2008
- Kenya_Kilifi/279/04-Feb-2008

Kenya_Kilifi/l219/26-Dec-2007

- Kenya_Kilifi/231/06-Jan-2008

South__Africa/JF704231/01-Jul-2009
South_Africa/KC476961/01-Jul-2009

---- Kenya_Kilifi/266/23-Jan-2008
- Kenya_Kilifi/278/04-Feb-2008
- South_Korea/HQ699298/15-Jun-2008

Kenya_Kilifi/190/08-Dec-2007
Kenya_Kilifi/200/17-Dec-2007
Kenya_Kilifi/189/07-Dec-2007
South__Africa/KC476933/01-Jul-2009
South_Africa/KC476971/01-Jul-2009
South_Africa/KC476973/01-Jul-2009
South_Africa/KC476957/01-Jul-2009
South_Africa/KC476932/01-Jul-2009
South_Africa/KC476944/01-Jul-2009

- South”Africa/KC476985/01-Jul-2011
- South_Africa/lKC476998/01-Jul-2010
- South_Africa/KC476941/01-Jul-2009
- South_Africa/KC476966/01-Jul-2009
- South_Africa/JF704229/01-Jul-2009

- South_Africa/KC476931/01-Jul-2009

South_Africa/JF704230/01-Jul-2009
South_Africa/KC476924/01-Jul-2009
South”Africa/KC476955/01-Jul-2009
South_Africa/KC476969/01-Jul-2009
South_Africa/KC476953/01-Jul-2009
South”Africa/KC476990/01-Jul-2009

- South”_Africa/KC476999/01-Jul-2009
- South”Africa/KC476981/01-Jul-2010
- South_Africa/KC476948/01-Jul-2009

Kenya_Kilifi/238/10-Jan-2008

Kenya_Dadaab/KF156537/08-Mar-2011
Kenya_Dadaab/KF156530/14-Dec-201C
Kenya_Dadaab/KF156554/18-May-2011

---- Kenya_Dadaab/KF156533/25-Feb-2011
- Kenya_Dadaab/KF156549/26-Mar-2011

Kenya_Dadaab/KF156616/23-Mar-2011

- Kenya_Dadaab/KF156551/01-Apr-2011

Kenya_Dadaab/KF156620/30-Mar-2011
Kenya_Kilifi/416/17-Jan-2012

- Brazil/JX489456/01-Jul-2007
- Brazil/lJX908839/26-Mar-2007

Kenya_Kilifi/l300/03-Mar-2008
Kenya_Kilifi/175/16-Nov-2007
Kenya_Kilifi/168/24-Feb-2007

- Kenya Kilifi/T74/28-Apr-2007
- Kenya Kilifi/153/12-Dec-2006
- Kenya_Kilifi/155/21-Dec-2006

Kenya_Kilifi/165/19-Feb-2007
KenyaKilifi/166/20-Feb-2007

- Kenya Kilifi/264/22-Jan-2008

Kenya_Kilifi/169/09-Mar-2007
Brazil/JX908858/29-Jun-2009

- Brazil/JX908863/22-Jul-2009

Brazil/JX908882/26-May-2010
Brazil/JX908875/26-Apr-2012
Brazil/lJX489416/01-Jul-2007

---- Brazil/lJX489440/01-Jul-2008
--- Brazil/lJX908838/26-Feb-2007
---- Brazil/lJX908844/29-May-2007
---- Brazil/JX908855/27-Feb-2008

- Brazil/JX908840/27-Mar-2007

Belgium/JX645895/05-Dec-2008

-~ Be
- Brazil/lJX489444/01-Jul-2011
- Brazil/JX908872/13-Apr-2012
- Belgium/JX645894/30-Dec-2008
- Argentina/KF826842/22-May-2007
- Brazil/lJX908857/27-Feb-2008
- Brazil/lJX908862/21-Jul-2009
- Brazil/lJX908854/08-Jan-2008

Brazil/JX908850/20-Jul-2007

- Brazil/JX908851/13-Aug-2007

Kenya_Dadaab/KF156528/31-Jan-2008

--- Kenya_Dadaab/KF156576/06-Feb-2008
- Kenya_Kilifi/145/21-Jan-2006

Kenya_Kilifi/302/10-Mar-2008

---- Argentina/KF826839/25-Jul-2006
- Kenya_Kilifi/43/25-Nov-2004

KenyaKilifi/331/19-Dec-2009

- Kenya_Kilifi/328/06-Dec-2009

Kenya_Kilifi/376/06-Apr-2010
Kenya_Kilifi/367/25-Feb-2010
Kenya_Nairobi/KJ556909/01-Jul-2011
Kenya_Nairohi/KJ556911/01-Jul-2011

---- Kenya_Kilifi/l312/17-Jan-2009
- Kenya_Kilifi/l322/27-Feb-2009

Kenya_Kilifi/313/30-Jan-2009
Kenya_Kilifi/316/05-Feb-2009
Kenya_Kilifi/l318/11-Feb-2009
Kenya_Kilifi/332/20-Dec-2009

- Kenya_Kilifi/335/25-Dec-2009
- Kenya_Nairobi/K 55691 7/01-Jul-2011
- Kenya_Dadaab/KF156582/18-Jun-2010

Kenya_Kilifi/383/15-Jul-2010
Kenya_Dadaab/KF156581/14-Jun-2010
Kenya_Kilifi/349/13-Jan-2010
South__Africa/KC476947/01-Jul-2009
South_Africa/KC476927/01-Jul-2009
Kenya_Kilifi/314/03-Feb-2009

- Kenya_Kilifi/186/05-Dec-2007

Kenya_Kilifi/218/26-Dec-2007

- Kenya Kilifi/l261/21-Jan-2008

Kenya_Kilifi/325/04-May-2009

- Kenya Kilifil173/23-Mar-2007
- Kenya_Kilifi/229/03-Jan-2008

Kenya Kilifi/217/25-Dec-2007

- Pera/KJ627280/11.Feb-2008

Brazil/lJX908866/02-Aug-2009
Peru/KJ627249/01-May-2008
Peru/KJ627310/31-Jan-2007
Peru/KJ627299/24-Nov-2007

---- Kenya_Kilifi/192/11-Dec-2007

- Kenya_Kilifi/l304/14-Mar-2008
- Kenya_Kilifi/178/26-Nov-2007
- Kenya_Kilifi/291/18-Feb-2008
- Kenya_Kilifi/284/11-Feb-2008
- Kenya_Kilifi/l303/14-Mar-2008
- Kenya_Kilifi/193/11-Dec-2007

Kenya_Kilifi/216/25-Dec-2007

---- Kenya_Kilifi/196/13-Dec-2007
---- South "Africa/JF704223/01-Jul-2006
---- South_Africa/KF530259/01-Jul-2006
---- South_Africa/JF704224/01-Jul-2007
--- South”Africa/JF704227/01-Jul-2008
--- South_Africa/JF704225/01-Jul-2007
---- South_Africa/JF704222/01-Jul-2006
- Kenya K|I|f|/Jg838499/11—\]an—2005

Belgium/JX645936/04-Jan-2007
Netherlands/JX576750/14-Mar-2007
Brazil/JX489459/01-Jul-2009

---- Brazil/lJX489419/01-Jul-2006
- Brazil/JX489448/01-Jul-2006

Netherlands/JX576756/20-Dec-2005

Kenya_Kilifi/J
Kenya_Kilifi/J

838567/13-Dec-2004
838493/21-Jan-2005
/10-Jan-2005

: Kenya_KiIifi/J§838505/O4-Feb-2005

Kenya_Kilifi/109/20-Jan-2005

Kenya_Kilifi/lJ0838553/27-May-2004
Kenya_Kilifi/147/28-Jan-2006
Kenya_Kilifi/150/10-Mar-2006

- Kenya:KiIifi/J§838502/03—Jan—2005

- Kenya_Kilifi/148/24-Feb-2006

838526/20-Dec-2004

Kenya:KiIifi/J§838532/l7-Jan-2005
/14-Dec-2004

Kenya_Kilifi/5

- Kenya_Kilifi/41/24-Nov-2004

Kenya_Kilifi/130/07-Feb-2005

- Kenya Kilifi/179/27-Nov-2007

Kenya_Kilifi/268/26-Jan-2008

--- Kenya_Kilifi/KC263044/18-Mar-2008
- Kenya_Kilifil262/21-Jan-2008

Kenya_Kilifi/299/03-Mar-2008
Kenya_Kilifi/191/09-Dec-2007
Kenya_Kilifi/257/12-Jan-2008
Kenya_Kilifi/305/19-Mar-2008
Kenya_Kilifi/255/16-Jan-2008
Kenya_Kilifi/185/04-Dec-2007

- Kenya_Kilifi/176/25-Nov-2007

- Kenya_Kilifi/310/30-May-2008

- Kenya_Kilifi/311/23-Jun-2008

- Kenya_KilifilKC263045/31-Mar-2008

Kenya_Kilifi/206/21-Dec-2007

- Brazil/IX908853/23-Aug-2007

Kenya_Kilifi/161/30-Jan-2007
Kenya_Kilifi/162/30-Jan-2007
Kenya_Kilifi/154/21-Dec-2006

-~ Kenya_Kilifi/159/23-Jan-2007

---- Belgium/JX645892/05-Oct-2007

---- Belgium/JX645893/12-Nov-2007

---- Netherlands/JX576754/31-Dec-2005
- Netherlands/JX576752/21-Dec-2006

Kenya_Kilifi/151/15-Mar-2006

---- Kenya_Kilifi/144/14-Dec-2005

---- Kenya_Kilifi/140/21-Mar-2005

---- Kenya_Kilifi/116/23-Jan-2005

--- Kenya_Kilifi/lJQ838533/20-Dec-2004
- Kenya_Kilifi/133/11-Feb-2005

Kenya_Kilifi/106/16-Jan-2005

---- Kenya_Kilifi/123/28-Jan-2005
-+ USA/JX198153/15-Nov-2004
---- Kenya_Kilifi/99/11-Jan-2005
---- Kenya_Kilifi/121/27-Jan-2005
- Kenya_Kilifi/58/16-Dec-2004
- Kenya_K!Im/J§838552/07-Jan-2005

838511/31-Dec-2004
/04-Jan-2005

Kenya_Kilifi/54/13-Dec-2004

---- Kenya_Dadaab/KF156523/10-Dec-2007
- Kenya_Dadaab/KF156570/19-Jan-2008

Kenya_Dadaab/KF156527/29-Jan-2008

-+ Kenya Dadaab/KF156525/16-Jan-2008

Kenya_Dadaab/KF156569/19-Jan-2008

---- Kenya_Dadaab/KF156568/14-Jan-2008
---- Belgium/JX645889/03-Dec-2008
--- USA/IN032119/01-Jul-2008
---- Kenya_Kilifi/101/13-Jan-2005
---- Kenya_ Kilifi/100/13-Jan-2005
- Netherlands/JX576757/14-Jan-2005

Kenya_Kilifi/lJQ838584/14-Dec-2004

- KenyaKilifi/80/29-Dec-2004

Kenya_Kilifi/104/15-Jan-2005

---- Kenya_Kilifi/JQ838569/27-Jan-2005
- Kenya_Kilifi/73/27-Dec-2004

Kenya_Kilifi/52/12-Dec-2004

- Kenya_Kilifi/lJQ838562/17-Dec-2004
- Kenya_Kilifi/131/08-Feb-2005

- Kenya_Kilifi/120/27-Jan-2005

- South__Africa/lJF704220/01-Jul-2006

- Kenya_Kilifi/81/29-Dec-2004

- Kenya_KilifilJQ838494/26-Jan-2005

- Kenya_Kilifi/118/25-Jan-2005

Kenya_Kilifi/105/15-Jan-2005
Kenya_Kilifi/lJQ838563/11-Feb-2004

-+ Netherands/JX576759/05-Dec-2003

Thailand/KC342328/24-Mar-2010
Thailand/KC342327/24-Feb-2010

---- Thailand/KC342330/01-Sep-2010

---- Thailand/KC342332/15-Sep-2010

---- Thailand/KC342331/07-Sep-2010

- Netherlands/KC710989/22-Mar-2011
- China/KC297433/01-Jul-2009

China/KC297467/01-Jul-2011
Panama/KF300962/22-Jun-2011
USA/KM042393/26-Nov-2012
Netherlands/KC710995/17-Dec-2012
Panama/KF301020/21-Nov-2012
Panama/KF300951/08-Jul-2011

---- Netherlands/JX576739/28-Dec-2009
- Belgium/JX645881/24-Dec-2009
- Belgium/JX645882/01-Feb-2010

Belgium/JX645887/14-Dec-2009
Kenya_Kilifi/369/08-Mar-2010

- Belgium/JX645885/11-Nov-2008
- Belgium/JX645884/22-Dec-2008
- Kenya_Kilifi/374/31-Mar-2010

Kenya_Kilifi/344/06-Jan-2010

---- Kenya_Kilifi/355/01-Feb-2010
- Belgium/JX645883/06-Nov-2008

Belgium/JX645886/16-Dec-2008
South_Africa/JF704234/01-Jul-2009

- South_Africa/lKC476929/01-Jul-2009

United_Kingdom/H 731754/81-Ju|-200$

---- Belgium/JX645878/01-Dec-2006
---- Thalland/HQ731784/01-Jul-2006
---- South_Africa/JF704221/01-Jul-2006
-+ Peru/KJ627247/03-Jun-2011

- Peru/KJ627277/19-May-2011

Cuba/JX976391/14-Sep-2011

- Panama/KF300961/05-Oct-2010
--- Netherlands/JX576742/20-Dec-2009
- Brazil/lJX489438/01-Jul-2011

Brazil/lJX489445/01-Jul-2011

- Brazil/lJX489427/01-Jul-2011

- Brazil/lJX489443/01-Jul-2011

- Belgium/JX645879/23-Oct-2010
- China/KC297449/01-Jul-2010

- South”Africa/KC476943/01-Jul-2009
- China7lKC297481/01-Jul-2008
---- South_Africa/KC476937/01-Jul-2009
---- Saudi_Arabia/JF714708/04-Jan-2009
---+ Thailand/HQ731690/01-Jul-2006
---- Thailand/HQ731697/01-Jul-2006
---- South_Korea/H
---- South_Korea/HQ699295/15-Dec-2008
---- South_Korea/HQ699292/15-Nov-2008
- South_Korea/HQ699299/15-Sep-2008
---- South_Korea/HQ699291/15-Nov-2008
---- South_Korea/HQ699294/15-Dec-2008
-+ South_Korea/H0699301/15-Sep-2008
---- Belgium/JX645880/22-Oct-200
- Thalland/HQ731781/01-Jul-2006

699310/01-Jul-2008

South_Africa/KC476919/01-Jul-2009
South_Africa/KC476926/01-Jul-2009
South_Africa/JF704232/01-Jul-2009
South_Africa/KC476939/01-Jul-2009

- South_Africa/KC476930/01-Jul-2009
- South_Africa/lKC476982/01-Jul-2010
- South_Africa/KC476988/01-Jul-2010
- South_Africa/KC476945/01-Jul-2009
- South_Africa/KC476938/01-Jul-2009
- South_Africa/KC476968/01-Jul-2009
- South_Africa/lKC476976/01-Jul-2010
---- South_Africa/KC476978/01-Jul-2010
---- South”Africa/KC476980/01-Jul-2010
- South_Africa/KC476979/01-Jul-2010
- South_Africa/JF704233/01-Jul-2009

South_Africa/KC476972/01-Jul-2009
South_Africa/KC476970/01-Jul-2009

-+ South_Africa/KC476946/01-Jul-2009
- South_Africa/JF704228/01-Jul-2008
- South_Africa/KC476975/01-Jul-2010

- South_Africa/KC476935/01-Jul-2009

South_Africa/KC476952/01-Jul-2009
South™Africa/JF704226/01-Jul-2007
India/KF246585/21-Sep-2009
India/KF246586/15-Oct-2009
Thailand/KC342329/25-Aug-2010

---- India/KJ690605/01-Jul-200
- South Korea/H§699304/15-Nov-2009

699289/15-Apr-2010

South_Africa/KC476962/01-Jul-2009
South_Africa/KC476963/01-Jul-2009
South_Africa/KC476928/01-Jul-2009
South_Africa/KC476986/01-Jul-2011
South_Africa/KC476965/01-Jul-2009
Belgium/JX645888/14-Nov-2010
699308/15-Oct-2008

699296/15-Jan-2009

Kenya_Kilifi/215/25-Dec-2007

- Kenya_Kilifi/181/29-Nov-2007

Kenya_Kilifi/249/13-Jan-2008
Kenya_Kilifi/306/20-Mar-2008

- Kenya_Kilifi/224/30-Dec-2007

Kenya_Kilifi/198/16-Dec-2007
Kenya_Kilifi/l271/30-Jan-2008

---- Kenya_Kilifi/l290/18-Feb-2008
- Kenya_Kilifi/l221/28-Dec-2007
- Kenya_Kilifi/180/29-Nov-2007
- Kenya_Kilifi/177/26-Nov-2007
- Belgium/JX645890/11-Dec-2006

Kenya_Kilifi/330/16-Dec-2009

---- Kenya_Kilifi/327/05-Dec-2009
- Kenya_Kilifi/334/24-Dec-2009
- Kenya_Kilifi/366/24-Feb-2010

China/KC297492/01-Jul-2009
China/KC297479/01-Jul-2007
Belgium/JX645891/05-Dec-2007

---- United_Kingdom/HQ731688/01-Jul-200¢
--- Kenya Kilifi/143/18-May-2005
-+ Peru/KJ627302/12-Apr-2008
--- USA/JX198152/15-Nov-2004
- Netherlands/JX576755/26-Dec-2005
- Brazil/lJX908837/08-Aug-2006

Brazil/JX489461/01-Jul-2006
Netherlands/JX576761/21-Oct-2002
Argentina/DQ227396/01-Jul-2004

- China/KC297477/01-Jul-2012

China/KC297456/01-Jul-2010

---- China/KC297493/01-Jul-2009
---- China/KC297429/01-Jul-2009
- China/KC297490/01-Jul-2009
- China/KC297486/01-Jul-2009
- China/KC297436/01-Jul-2009
- China/KC297435/01-Jul-2009
- Thailand/KC342348/26-Oct-2011

Kenya_Kilifi/lJQ838454/29-Jan-2003

---- Kenya_ Kilifi/18/14-Feb-2003
- Netherlands/JX576762/08-Jan-2002
- Netherlands/JX576758/14-Dec-2005

Argentina/DQ227387/01-Jul-2002
Argentina/DQ227383/01-Jul-2002
USA/JX198149/15-Feb-2005
Kenya_Kilifi/31/03-Mar-2004
Argentina/DQ227388/01-Jul-2002

Argentina/D§227370/01—Ju|—2002

---- USA/JX198155/15-Nov-2004
- Argentina/DQ227394/01-Jul-2003
- USA/JX198150/15-Jan-2005
---- Argentina/DQ227381/01-Jul-2002
.-+ Argentina/DQ227390/01-Jul-2003
---- Argentina/DQ227385/01-Jul-2002
- Argentina/DQ227392/01-Jul-2003
---- Argentina/DQ227375/01-Jul-2002
- Argentina/DQ227376/01-Jul-2002
- Argentina/D0227397/01-Jul-2004
- Brazil/F3804090/01-Jul-200.
- Argentina/DQ227373/01-Jul-2002
- Argentina/DQ227378/01-Jul-2002
- Argentina/DQ227371/01-Jul-2002
- Argentina/DQ227368/01-Jul-2002

S

Argentina/DQ227367/01-Jul-2002
Argentina/DQ227374/01-Jul-2002
Argentina/DQ227379/01-Jul-2002
Argentina/DQ227380/01-Jul-2002
A/JQ680986/01-Jul-2002

[

227391/01-Jul-2003
227393/01-Jul-2003
227377/01-Jul-2002
USA/JQ582844/01-Jul-2002
Netherlands/JX576760/01-Jan-2003
USA/JQ680982/01-Jul-2002
USA/JQ582843/01-Jul-2002
USA/JQ680983/01-Jul-2002
Belgium/JX645973/28-Nov-2006

- Belgium/JX645982/01-Dec-2006

Belgium/JX645975/06-Dec-2006

- Brazil/lJX489423/01-Jul-2002
- Brazil/JX489450/01-Jul-2002
- Brazil/lJX489418/01-Jul-2003
- USA/JQ680984/01-Jul-2002
- Brazil/JX908832/01-Jun-2007

Kenya_Kilifi/KC263049/01-Mar-2012

- Brazil/lJX908835/23-Aug-2007

---- Brazil/lJX489422/01-Jul-2005

-~ Germany/KF826853.2/01-Feb-2008
- China/KC297478/01-Jul-2007

China/KC297430/01-Jul-2009
USA/JQ680988/01-Jul-2002
Kenya_Kilifi/29/23-Feb-2004
Kenya_KlIlﬂ/JQ8384396230—Apr—2004

- Kenya_Kilifi/11-Feb-20!
--- Kenya_Kilifi/lJQ838487/27-Jan-2003
- Kenya_Kilifi/19/23-Feb-2003

Kenya_Kilifi/JQ838465/04-Mar-2004
Kenya_Kilifi/lJQ838455/12-Mar-2004
Kenya_Kilifi/lJQ838469/16-Apr-2004
Kenya_Kilifi/lJQ838449/25-Feb-2004
Kenya_Kilifi/JQ838506/08-Feb-2005

- Kenya_Kilifi/103/14-Jan-2005

838559/24-Mar-2004
838541/03-Mar-2004

Kenya K|Iifi/J5838504/25-Feb-2003
/26-Apr-2003

- Kenya_Kilifi/16/04-Feb-2

Kenya_Kilifi/24/07-Mar-2003

- Kenya_Kilifi/6/08-Jan-

_Kilifi 2003
Kenya_Kilifi/JQ838528/28-Apr-2004

- Kenya_Kilifi/37/15-Apr-2004

Kenya_Kilifi/JQ838428/13-Jan-2003
Kenya_Kilifi/32/08-Mar-2004
Kenya_Kilifi/lJQ838426/15-Mar-2004

- Kenya_Kilifi/JQ838478/06-May-2004

Kenya_Kilifi/lJQ838486/22-Mar-2004

- Kenya Kilifil10838444/29-Mar-2004

Kenya_Kilifi/lJQ838427/10-May-2004
Kenya_Kilifi/J0838472/02-Mar-2004
Kenya_Kilifi/30/02-Mar-2004

---- Kenya_Kilifi/28-May-2003

-+ Kenya_Kilifi/14/30-Jan-2003

---- Kenya_Kilifi/38/20-Apr-2004

---- Kenya_Kilifi/35/24-Mar-2004

---- Kenya_Kilifi/lJQ838495/31-Mar-2004

- Kenya_Kilifi/lJ0838577/24-Mar-2004

---- Kenya_Kilifi/KC263042/12-Apr-2005

-+ Kenya_Kilifi/lJQ838423/06-Feb-2003
- Kenya_Kilifi/lJQ838529/14-Apr-2003

Kenya_Kilifi/21/27-Feb-2003

- Kenya_Kilifi/lJQ838475/13-Jan-2003

- Kenya_Kilifi/11/19-Jan-2003

-+ Kenya_Kilifi/lJQ838433/14-May-2002

---- Kenya_Kilifi/JQ838425/04-May-2004

- Kenya_Kilifi/JQ838554/21-Dec-2004
- Kenya_Kilifi/ldQ838448/30-Jan-2003

Kenya Kilifi/J0838537/14-May-2003

- Kenya Kilifi/J0838457/03-Feb-2003

Kenya_Kilifi/22/28-Feb-2003
Kenya_KilifilJQ838436/25-Feb-2003
Kenya_Kilifi/ldQ838420/17-Dec-2002

- Kenya_Kilifil30838507/05-Apr-2004

Kenya_Kilifi/lJQ838488/19-Apr-2004
Kenya_Kilifi/JQ838456/06-Jan-2003
Kenya_ Kilifi/10/

19-Jan-2003
---- USA/JQ680985/01-Jul-2002
- Kenya_Kilifi/15/02-Feb-2003
---- Kenya_Kilifi/1/06-Jul-2002
Thailand/KC342343/04-Aug-2011

India/KF246637/27-Jul-201
China/KC297468/01-Jul-2011

- Thailand/KC342336/28-Jul-2010
- China/KC297450/01-Jul-2010

na/KC297471/01-Jul-2011
na/KC297472/01-Jul-2011
ina/KC297466/01-Jul-2011
ina/KC297474/01-Jul-2012
na/KC297451/01-Jul-2010
na/KC297462/01-Jul-2010
ina/KC297427/01-Jul-2009
ina/KC297432/01-Jul-2009
na/KC297428/01-Jul-2009
na/KC297446/01-Jul-2010
na/KC297454/01-Jul-2010
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