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HOW ECOLOGY AND EPIDEMIOLOGY OF EMDV IN
SUB-SAHARAN AFRICA GOVERNS CONTROL
STRATEGIES

by Katherine Scott
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Sequence based prediction of the antigenic structure
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Antigenic structure of SAT viruses

Discontinuous or multiple epitopes
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Repetitive display of epitope
Sequence-based prediction

:‘ Courtesy of
Dr Kotecha, Oxford.
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Serotype Jtopotype virus isolate 1x PBS 6.1 6.7 7.2 7.6 8.2 ;1 ] At pH 6.1: SAT1 viruses
ESA KNP/196/91 49 -13 -9 -4 -5 -2 4 stable (9_14 OC)
9 SAR/33/00 i -1 6 4 1 2| compared acid labile
ESA SAR/9/81 47 -14 8 -5 -2 il 2 o
saT1 | wsa BOT/1/06 51 -9 8 -4 -4 % 3 | SAT2 (%2'18 “C) & SAT3
- y 9 c a 5 3 (14-20 °C). Similarly pH
46 13 -6 -2 -1 2 1 ) 6.7-7.2
ac 4 = = - 0 *SAT3 viruses most pH
ESA MAL/1/08 56 - 2 K B = 8 | stable compared to SAT1
ESA SAR/3/04 56 -12 8 -7 -5 -3 -6 & SAT2 viruses at pH
ESA 2IM/8/94 56 -18 -12 -9 -6 -3 -5 7.6-9.1.
sAT2 | wsa-1 ZIM/14/90 56 -13 -12 -9 -4 -12 | «Overall SAT? viruses
WSA-1 Z1M/4/97 52 -13 -10 =7 -4 -9 were the most pH
WSA-1 Z2iM/13/01 55 -12 -9 -7 -4 unstable pH range 6.1-
WSA-1 BOT/18/98 54 -11 -8 -5 ) 122 g4
WSA-1 ZIM/7/83 54 il -13 -9 -8 -6 -10 o
ESA KNP/10/90 48 -10 -5 0 4 5 *SAT1 MOZ/1/02 virus
ESA SAR/14/01 52 -20 -12 -5 -1 3 2 most pH stable pH 6.7-
SAT3 ESA SAR/1/06 50 -14 -13 7 -3 1 0 91.
ESA KNP/14/96 a7 [ 12 -7 3 2 1
48 -16 9 -5 1 3 3 *SAT2 WSA-1 topotype
A control A24 control 58 -20 -15 -8 -8 -6 -9 pH unstable pH 9.1 all

other SAT viruses
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NaCl Kcl 30%
Serotype Jtopotype virus isolate ™ - 5% Glycine . 1xPBS control
ESA KNP/196/91 6 1 -4 -3 49 46
ESA SAR/33/00 6 1 -9 -4 46 a4
ESA SAR/9/81 5 0 -5 -3 47 46
SAT1 WSA BOT/1/06 2 -3 -6 -2 51 51
5 0 -6 -5 52 51
4 3 -3 -3 46 46
9 5 -6 -4 43 43
ESA MAL/1/08 3 -2 -15 -6 56 54
ESA SAR/3/04 2 0 -7 1 56 54
ESA Z2IM/8/94 3 0 =11 il 56 54
SAT? WSA-1 ZIM/14/90 6 2 -14 -7 52 50
WSA-1 2iM/4/97 3 -1 -22 -9 56 52
WSA-1 ZIM/13/01 3 0 -10 -1 55 52
WSA-1 BOT/18/98 4 =2 -15 -5 54 52
WSA-1 2IM/7/83 2 -1 -1 =7 54 48
ESA KNP/10/90 -1 0 -6 -8 54 51
ESA SAR/14/01 1 1 -6 -5 58 53
SAT3 ESA SAR/1/06 0 1 -4 -5 54 50
ESA KNP/14/96 3 2 -9 -10 55 51
A control A24 control 2 0 -6 0 58 55

*Thermostability: SAT2 & SAT3
viruses range thermostability 48-
54 °C.

*SAT1 viruses wider range
thermostability (43-51 °C) many
unstable at 43-46 °C.

sthermostable A-serotype A24
55 °C with some SAT2 and SAT3
similar.

*12 °C difference between the
most unstable SAT1/TAN/2/99.

*Confirms for the first time that
more stable SAT field viruses are
present in the Southern Africa
region,

*lonic buffers capsid stability:
SAT1 (2-9 °C) and SAT2 (2-6 °C)
viruses increased stability
addition of 1 M NaCl. SAT3
viruses, no improved stabilisation
-1 Mor 0.5 M NacCl buffers

Divalent salts were poor stability

*Some buffers showed differing
results dependent on the virus
tested, highlighting the need to
test SAT viruses with different
solutions to establish the most
stabilising option for storage.



Interaction between buffalo, FMDV and cattle

The epidemiology of FMD in Africa is influenced by
two different patterns

T
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CyCIe SAT viruses
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Infection of
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months of age
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Cell culture co-infections

Buffalo infections

SAT-1 (MOI=0.5) outcompeted
SAT-2 & SAT-3 (MOI=2)
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Maree et al., 2016.
Journal of Virology

Buffalo to cattle
transmission not
observed
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Mhala 2001
SAT-2
Warm wet season
X 1P with case
— IP 2.5km buffer
@ Cattle exclusion area

Vhembe 2003

SAT-2

Cool dry season
* IP with case

IP 2.5km buffer

@ Cattle exclusion area

Mopani 2004
SAT-2
Cool dry season
* IP with case
IP 2.5km buffer

Igl Cattle exclusion area

Van Schalkwyk., 2016. PhD Univ of Pretoria

Sibasa 2006 Nsikazi 2009
SAT-3 SAT-1
Cool dry season Warm wet season
* IP with case * IP with case
IP 2.5km buffer IP 2.5km buffer

@ Cattle exclusion area @ Cattle exclusion area

Contact risk modelling

. _Seasonal
_~SCR: p<0.001
_ -ACR: p<0.001
= .LCP0.%; p<0.05
SAll year

SCR: p<0.001
~ -ACR: p<0.001

--LCP9-95: p>0.1

Seasonal
-SCR: p<0.001
-ACR: p<0.001
-LCPO995; p>0.1
All year

-SCR: p<0.001
-ACR: p<0.001
-LCPO995: p>0.1

Se
-SCk. [SANVAVIV]]
-ACR: p<0.001

-LCP995; p<0.001

All year
-SCR: p<0.001
-ACR: p<0.001

-LCPO995: p<0.001

_ + Cattle suitability

Adjust for abundance
(census dataq)

NB assumption:
density~suitability

[ - Stray buffalo suitability

No abundance
adjustment necessary

(Already incorporates
some fence permeability)

* Least cost path

More explicitly
incorporate the fence

TONN. TV

-ACR: p>0.1

-LCPO%5; p>0.1

All year
-SCR: p>0.1
-ACR: p>0.1

-LCPO%5; p>0.1
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-ACR: p<0.001
-LCP995; p>0.1
All year

-SCR: p<0.001
-ACR: p<0.001

-LCP995; p<0.001
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FMDYV isolated from Game (KNP & surrounds)
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