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Virulence of Live, Attenuated Vaccine
Viruses, South Africa, 2004-2014

Technical Appendix 2

Technical Appendix Table 1. Summary of results of best-fit substitution models obtained using PhyML-SMS (Smart Model
Selection) with the Akaike information criterion for the concatenated alignments of the complete AHSV genomes and individual
AHSV gene segments of the strains included in this study

Gene Model Proportion invariable Rate category Gamma shape
Genome GTR +G6 0 6 0.136
VP1 GTR +G6 0 6 0.261
VP2 GTR +G6 +I 0.186 6 1.196
VP3 GTR +G6 0 6 0.157
VP4 GTR +G6 +l 0.44 6 0.874
VP5 GTR +G6 +I 0.356 6 0.599
VP6 GTR +G6 0 6 0.459
VP7 GTR +G6 +l 0.616 6 1.379
NS1 GTR +G6 +I 0.606 6 1.184
NS2 GTR 0 1

NS3 GTR +G6 0 6 0.652

Technical Appendix Table 2. RAMI indices describing the microdiverse genotype groups identified in AHSV-1 isolates from the
2004, 2011, and 2014 outbreaks of AHS in the Western Cape Province of South Africa

CIUSter Abundance xdistance xdepth‘ nearest xdepth. deepest Ydistance Ydepth‘ nearest Ydepth, deepest
la 4 0.00011 0.000055 0.000055 0.120843 0.000274 0.17623
1b 11 0.000067 0.000034 0.000034 0.113798 0.004972 0.165405
1c 1 0 0 0

2 7 0.00033 0.000102 0.000187 0.120925 0.00036 0.176316
3a 14 0.000121 0.000041 0.000062 0.114587 0.000173 0.166889
3b 2 0.000459 0.000229 0.000229 0.114779 0.000375 0.167091
Other 1 0 0 0

Average 6.5 0.0002174 0.0000922 0.0001134 0.1169864 0.0012308 0.1703862
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Technical Appendix Table 3. Summary statistics (p values) of tests for reassortment of gene segments of AHSV using 7 methods
incorporated within RDP4

Gene

Method VP1 VP4 VP5 VP7 NS3

RDP NS NS 3.60x1072% 1.22x1073* 6.17x10-%%8
GENECONV NS 5.83x1072 1.87x1072% 1.13x10°3* 9.31x107%4°
Bootscan NS 7.66x107* 2.95x1072% 1.22x107% 5.55x107%3%8
Maxchi NS NS 3.55x107% 1.39x10°° 1.25x10°%
Chimaera NS NS 8.97x107% 5.93x10°° 9.88x107%
SiSscan NS NS 1.29x10°% 6.38x10°¢ 2.30x107%
3Seq 2.27x107% NS 1.22x107%2 NS 2.20x107%82

Technical Appendix Table 4. Summary of single nucleotide variants (SNVs) observed in NS1 of 1/Lab/ZAF/98/OBP-116 and
3/Lab/ZAF/98/OBP-116 vaccine derived strains and strains isolated during 2014 AHS outbreaks in Porterville and Robertson

Virus strains

Position 1/0BP-116 (+11) 3/0BP-116 1/Srn-WC00481 1/RB00008 1/RB00221
839 (268)* U (AT U (A) U (A) A(A) A (A)
884 (283) U (Y) U (Y) C(Y) U (Y) u(Y)
1126 (264) (ON()] cm u () cm cm
1191 (386) U (L) U (L) U (L) C(L) C(L)
1382 (449) G (T G (T G (T) G(T) A(T)
1392 (453) G (E) G (E) G (E) C(Q C(Q

*Position given as nucleotide and (amino acid).
TSNVs given as nucleotide and (amino acid).
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1/E cabAc/ZAF /11 Mre-E110180_WCB1
1/E cabicZAF /1 1Mre-E110143 1

1/E cabic/ZAF N1 Mre-E110674 3

1/E cab{c/ZAF /11 Mre-E110180_WC 165 2
1/E cab4c/ZAF 11 Mre-E110180_WC 44

1/E cabicZAF/11Mre-E110411 1

1/E cabLc/ZAF11Mre-E110418_1

1/ CabAC/ZAF 1 4/Ptv-E140485 WC00522 |
1/E cabAciZAF 11 4/SrnE140526 WC 00488
1/E cabLc/ZAF /1 4/Ptv-E140485_WC00533
1/E cabic/ZAF /1 4/Ptv-E140485_WC00544
1/E cabLc/ZAF /1 4/Pty-E140536_WC00507
1/E cab4c/ZAF /1 4/Ptv-E140536_WC00306
1/E cabAc/ZAF A 4/SrnE140526 WC 00502

1/E cab{c/ZAF D4/DKt-E040029

1E cab{c/ZAF D4/EIb-E040020 1a,
9% 1/E cab{c/ZAF D4/EIb-E040021 3a

1/E cab{c/ZAF 4/EIb-E040019

1/E CabACZAF /1 4/5m-E 140526 WC004%5
1/E CabACZAF /1 4/Sm-E 140526 WCO04E2
1/E Cab4C/ZAF /1 4/Sm-E140526 WC00481
1E Cab4C/ZAF /1 4/Ptv-E140536 WC00508
1/E Cab4CZAF/1 4/Ptv-E140485 WC00528
1/E CabAC/ZAF /1 4/Ptv-E140485_WC 00565
1/E CabHCIZAF M 4/SmE 140526 WC00491_|
o 1/E Cab4C/ZAF /1 4/RbrE140702 RBOO00S
1/E cab4C/ZAF/1 4RbnE140816_RB00221_|
1 L 2bIZAF 19810BP-11¢
11LabIZAF /6210M-HS29/62
BILabIZAF /B310M-HS39/63
7ILabIZAF I6210M-HS31 62
! 41Lab/ZAF 198I0BP-116
- 41LDZWEB20VIHII2E
7 2L 2b/ZAF BBI0BP-2521
o 2L DIZAF 161 10V-HS82/61
31Lab/ZAF B3I0V-HS1 363
9/Lab/TCO/610V-HS061
00 o ZAROIOVLHSE
100 7iLab/ZAF IB8I0BP-252.1
BiLab/ZAF BI0BP-2521
BILADKENB210M-HS1 0162
81Lab/ZAF BI0BP-2521
31Leb/ZAF SBI0BP-116 =
1/ Cab4C/ZAFID4/Tqd-E040061
1 CabACZAF 4 Ib-E040084
gﬁﬂ 1/ cab4C/ZAF 04/Av-E040081
1/E CabAC/ZAF D4 /bk-E040086
1/E Cab4CZAF M4 Am-E040062
% 1/E Cab4c/ZAF M4 /Vdm £040065 1b,
1/E Cab4C/ZAF 4/AM-E040043 1c
1/E Cab4C/ZAFI4iAM-E040086
1/E Cab4C/ZAF ID4/AW-E040061
1/E Cab4C/ZAFD4/Tqd-E0400539
1/E CabACZAFI4/AM-EQ40048
1/E Cab4c/ZAF D4/ Tqd-E040064 g

3b

003

Technical Appendix Figure 1. Maximume-likelihood phylogenetic tree indicating the genetic relationships
of concatenated VP1 nucleotide sequences from affected horses in the 2004, 2011 and 2014 outbreaks
in the AHS controlled area to the AHSV live, attenuated vaccine and reference viruses. Branches are
scaled to represent numbers of inferred nucleotide differences per site with the scale bar at the bottom of
the tree indicating genetic distance. Branches supported by full maximume-likelihood bootstrap values
>70% are indicated. Genotype groups are indicated with brackets and group names to the right of the
tree.
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1/E cab4c/ZAF 04/Tgd-E040064
1/E cabAC/ZAF D4Abk-E040086
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1 cabAC/ZAF 4/Av-ED40061

1/ cabACZAF D4vdm-E040062

851 1/E CabdciZAF M 4Pty-E140485 WCO0522
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1/E cab4c/ZAF /1 1 Mre-E110143 1
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1/E cabACZAF 11 Mre-E110180_WC44 4
1 cabAcZAF/1Mre-E110180_ WC185 | 5
1/ cabACZAF 11 Mre-E110180_WCE1 :
1/E cab4c/ZAF 11 Mre-E110418_1 3b
1/E cab4c/ZAF 1 4/Ptv-E140536_WCODS06

1/E Cab4c/ZAF 1 4/SmE 140526 WC 00481
100 1/E cab4c/ZAF D4/EIb-E040020

1/E cabiCZAF D4/ Ib-E040021

1/ cabACZAF N 4/Ptv-E140485 WC00533
1/ cab4c/ZAF 4/Ptv-E1 40536 WCODA08
1/E Cab4c/ZAF 1 4/5m-E 140526 WC004%6
1/E cab4c/ZAF N 4/Sm-E 140526 WC00491
1/E cab4c/ZAF N 4/Ptv-E140536 WCO0S07
1/ cabiCZAF D4/ Ib-E040019

100} 1/E cab4c/ZAF 1 4/Ptv-E140485 WCODSES
1 LaDIZAF SBI0BP-116

1 cab4c/ZAF N 4/SimE 140526 WCD0468
1/E cab4c/ZAF 1 4RbrE140816_RBO0221
1E cab4c/ZAF 1 4/Ptv-E140485 WCO0544
1 cab4c/ZAF 1 4RbrE140702_RBODD0S
11LabIZAF B2I0V-HS29/62

84

100

1/E cab4c/ZAFN 4/Ptv-E140485 WC00528_
e

f00 BILDIZAFSBI0BP-252 1
- 4"11:' BILDKEN2/OMHS10/62
SILADIZAFE2I0M-HS30/62
L} 41LDIZAF 19810BP-116
41LDPNEB2OVHSI2E2
9ALIT CD/BIOVIHS90/B1

BILab/ZAF 158/0BP-252.1
BIL2DIZAF B3/0M-HS39/63

Technical Appendix Figure 2. Maximume-likelihood phylogenetic tree indicating the genetic relationships
of concatenated VP2 nucleotide sequences from affected horses in the 2004, 2011 and 2014 outbreaks

in the AHS controlled area to the AHSV live, attenuated vaccine and reference viruses.
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HLab/ZAF I98I0BP -116

1/E cabicZAF M1 1Mre-E110143 1
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o 1/E cab4CZAF /1 4/SrmE140526 WC00491
M 1/E Cab4C/ZAF/ 4/SimHE1 40526 WCD04%8
1/E cabdcZAF /1 4/Ptv-E140485 WCO0528
1/E Cab4CZAF /1 1 Mre-E110418_1
1/E cabiCZAF /1 1 Mre-E110674_3
1/E CabAC/ZAF /11 Mre-E110180 WWC 185
1/E CabC/ZAF ID4/AV-E040061
1/ Cab4C/ZAF ID4/Vdm £040065
1/E Cab4C/ZAF I4/Tqd-E Q40064
1/ Cab4C/ZAF ID4/AM-E 040081
100 1/E CabC/ZAF D4 bK-EQ40085
11Lab/ZAF 16210M-HS29/52
e 41Lab/ZAF SBI0BP-116
41LabIWE 20V HS32/62
— TILab/ZAF I6210M-HS31 /62
BILabIZAF B3I0VI-HS39/63
9/LabiT CD/B1OV-HSI0/B1
100 ) BILDKENB2OVI-HS10/62
100 B1Lab/ZAF 198I0BP-2521
BILabIZAF I98I0BP-2521
2 71Lab/ZAF 19810BP-2521
51LabIZAF B2/0V-HS30/62
100 2L bIZAF BBIOBP-2521
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L 3ILaIZAF B3I0VI-HS13/63
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-

80

100

Technical Appendix Figure 3. Maximume-likelihood phylogenetic tree indicating the genetic relationships
of concatenated VP3 nucleotide sequences from affected horses in the 2004, 2011 and 2014 outbreaks

in the AHS controlled area to the AHSV live, attenuated vaccine and reference viruses.

Page 5 of 12



96 41LebZWE B20VI-HS32/E2
100 4iLabIZAF BBIOBP-116
BILabIZAF B3I0VI-HS39/63
L 2L A/ZAF 51 10M-HS82/61
2L2b/ZAF BBI0BP-2521
7ILabIZAF B2I0V-HS31 /62
BILab/ZAF 198/0BP-2521
5ILabIZAF 62/0M-HS30/62
7ILabIZAF 98/0BP-2521
BILabIZAF 198/0BP-2521
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11LabIZAF B2I0VI-HS29/62
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1/E cabAC/ZAF N 4/Sm-E140526 WC004%8
1/E Cab4C/ZAF D4/EIb-ED40019
1/E cab4c/ZAF /1 4/Rbn-E140816_RBOD221
1/E cabAc/ZAF 1 4/Rbn-E140702_RBO000S
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1/E cabACZAF N 4/Ptv-E 140485 WC0055
1/E Cab4c/ZAF D4/ Ib-ED40021
1/E cab4c/ZAF 1 4/SrmE 140526 WC 00488
1/E CabACZAF N 4/Ptv-E 140485 WC00522
8 1/E cabAC/ZAF N 4/Ptv-E 140485 WC00533
1E CabACZAF 11 4Ptv-E140536_WC00S06 | 45,
1E cabACZAF1MreE110180_WC186 | o,
1E cabACZAF 11 41SmE140526 WC00491 | 35
1/E cabACZAF 11 Mre-E110418_1 b
1/E cab4cZAF /1 4/Ptv-E140536_WC00S08
1/E cabACZAF N 4/Ptv-E140536_WC00507
11.2DIZAF BBIOBP-116
1/E cabACZAF 111 Mre-E110674_3
1/E cab4c/ZAF 114/3rn-E140526 WC 00481
1/E cabACZAF N 4/Ptv-E 140485 WC00544
1/E cab{c/ZAF /1 4/Srn-E140526_ WC 00482
1/E cabACZAF 11 Mre-E110143_1
1/E cabAC/ZAF N 4/Sm-E140526 WC00502
1/ cabACZAF 11 Mre-E110180_WC 44
1/E CabHCZAF A 4/Ptv-E140485 WC0028_|
1/E Cab4c/ZAF 4/Av-ED40043
3iLab/ZAF /98I0BP-116
1/E Cab4c/ZAF 4/AM-ED40081
3Lab/ZAF B3IOVI-HS13/63
1/E Cab4c/ZAF 104/Av-ED40066
1/E Cab4c/ZAF 04/vdm E040065
1/E cabc/ZAF 04/Vdm -E040062 1b,
1/E cab4C/ZAF 104/Kbk-E040086 1c
1/E cabAC/ZAF 04/Tqd-E 040061
1/E Cab4c/ZAF D4/AM-E 040061
1/E cabAC/ZAF 04/Tqd-E040089
1/E cab4c/ZAF 04/AM-E040048
1/E cab{c/ZAF04/Tad-E040064
1/E cab4c/ZAF D4/ lb-E040084

003

Technical Appendix Figure 4. Maximume-likelihood phylogenetic tree indicating the genetic relationships
of concatenated VP4 nucleotide sequences from affected horses in the 2004, 2011 and 2014 outbreaks

in the AHS controlled area to the AHSV live, attenuated vaccine and reference viruses.
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72y 1/ cabAC/ZAF N 4/SmE140526 WCD0481 |
1/E cab4c/ZAF N 4/Ptv-E140485 WC0022
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1/ cabACZAF 1 4/SrmE140526 WC0D482
1/E cab{C/ZAF 104/Tgd-E040089
1/ cabACZAF/11Mre-E110180_WC 165
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1/ cab4ciZAF/1 4RbreE140816_RB00221_]
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Technical Appendix Figure 5. Maximume-likelihood phylogenetic tree indicating the genetic relationships
of concatenated VP5 nucleotide sequences from affected horses in the 2004, 2011 and 2014 outbreaks

in the AHS controlled area to the AHSV live, attenuated vaccine and reference viruses.
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1/E cabicZAF 1 1Mre-E110143 1
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1/E CabACZAF M 4/SrmE140526 WC004%8
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Technical Appendix Figure 6. Maximume-likelihood phylogenetic tree indicating the genetic relationships
of concatenated VP6 nucleotide sequences from affected horses in the 2004, 2011 and 2014 outbreaks

in the AHS Controlled Area to the AHSV live, attenuated vaccine and reference viruses.
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1 L.3DIZAF 19810BP-116

1/E cabACZAFN 1 Mre-E110674_3
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Technical Appendix Figure 7. Maximume-likelihood phylogenetic tree indicating the genetic relationships
of concatenated VP7 nucleotide sequences from affected horses in the 2004, 2011 and 2014 outbreaks

in the AHS Controlled Area to the AHSV live, attenuated vaccine and reference viruses.
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1/E Cab4cZAF 11 4/SrmE1 40526 WC00491
1/E CabdcZAF D4 lb-E040021
1/E Cab4cZAF ID4/EIb-E040020
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82 1/E cab4ciZAF 104/Tqd-E040089
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100 SILA/ZAF B2I0VI-HS 302
71La/ZAF BBIOBP-2521
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Technical Appendix Figure 8. Maximume-likelihood phylogenetic tree indicating the genetic relationships
of concatenated NS1 nucleotide sequences from affected horses in the 2004, 2011 and 2014 outbreaks

in the AHS Controlled Area to the AHSV live, attenuated vaccine and reference viruses.
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Technical Appendix Figure 9. Maximume-likelihood phylogenetic tree indicating the genetic relationships

of concatenated NS2 nucleotide sequences from affected horses in the 2004, 2011 and 2014 outbreaks

in the AHS Controlled Area to the AHSV live, attenuated vaccine and reference viruses.
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—  BILab/ZAF9BIOBP-2521 _
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Technical Appendix Figure 10. Maximume-likelihood phylogenetic tree indicating the genetic
relationships of concatenated NS3 nucleotide sequences from affected horses in the 2004, 2011 and

2014 outbreaks in the AHS Controlled Area to the AHSV live, attenuated vaccine and reference viruses.

Page 12 of 12



