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Why “no” zoonotic MERS disease in Africa?
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Is human infection taking place in Africa?

Seroprevalence:
0.8% of 379 camel

exposed humans (Nouriil et
al. 2019)

Seroprevalence:
0% of 260 camel abattoir
workers (So et al. 2018)

Morocco

Nigeria

Seroprevalence:
0% of 179 camel abattoir
workers (Hemida et al. 2014)

Seroprevalence:

0% of 760 camel exposed
people (Munyua et al. 2017)
General population:

0.18% of 1222 (Liliander et al.
2016)

Camel handlers: 4 (4.3%)
of 93 (Kiyong et al. 2020)

RNA:
3 (1.2%) of camel exposed
humans, concurrent with

virus infection in camels (ngere
etal 2022)




Is human infection taking place in Africa?

Seroprevalence:
0.8% of 379 camel

exposed humans (Nouriil et
al. 2019)

Morocco

Seroprevalence:
0% of 260 camel abattoir

workers (So et al. 2018)

Seroconversion in RT-PCR confirmed mild of

asymptomatic infection is poor
(Choe et al. 2017; Zhao et al. 2017; Ko et al. 2017)
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MERS-CoV specific T cell responses may be

detectable in infected sero-negative individuals

in Saudi Arabia (Perlman et al. 2017)
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18 (30%) of 61 camel abattoir workers in Nigeria had MERS-CoV specific CD4+ or
CD8+ T cell responses, even though they were MERS-CoV antibody negative. In
comparison, none of control population had MERS-CoV specific T cell responses

(Mok CKP.. Oladipo J, Kuranga S .. et al 2021)

Needs confirmatory studies

Seroprevalence:
0% of 179 camel abattoir
workers (Hemida et al. 2014)

Seroprevalence:

* 0% of 760 camel exposed
people (Munyua et al. 2017)

* General population:

0.18% of 1222 (Liliander et al.
2016)

 Camel handlers: 4 (4.3%)
of 93 (Kiyong et al. 2020)

RNA:
3 (1.2%) of camel exposed
humans, concurrent with

virus infection in camels (ngere
etal 2022)
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Phylogenetics of MERS coronaviruses

Host

Camel

Human

>99% nucleotide identity o2D1v/2015

B e L 20 273/2017 A EMC/2012 Human  SaudiArabia  13/6/2012
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KT806048/human/Saudi_Arabia/Khobar-6736/2015
‘ KT368853/camel/Saudi_Arabia/5100/2014
_: MHO013216/human/Saudi_Arabia/HCoV-EMC/2015
KT368824/camel/Saudi_Arabia/F13A/2014

KY581687/human/UAE/11/2013
—[_‘__ KX108937/camel/UAE/D1164-1-14/2014
KU242423/camel/UAE/D511-14/2014
_|__ KX108938/camel/UAE/D2597-2-14/2014
KF600630/human/Saudi_Arabia/Buraidah-1/2013
KF600620/human/Saudi_Arabia/Bisha-1/2012
KC164505/human/United_Kingdom/England-1/2012

KJ556336/human/Saudi_Arabia/1/2013
KJ650098/cameI/Qata’y2/2014

KC776174/human/Jordan/N3/2012

=) KX108943/camel/UAE/D998-15/2015
I{ MG923476/camel/Nigeria/NV1989/2016

— “—=) MG923474/camel/Nigeria/NV1405/2016

MG923472/camel/Nigeria/NS004/2015

" MG923473/camel/Burkina_Faso/CIRAD-HKU697/2015

_{[ MG923470/camel/Burkina_Faso/CIRAD-HKU434/2015
k
%

MN541220/camel/Sudan/MAK5/2016

MN541222/camel/Sudan/B7-26-5/2016

— = MN541278/camel/Sudan/SPC00535/2017
MN541239/camel/Djibouti/SPC00398/201

— ' MN541226/camel/Sudan/MAK36/2016
MN541242/camel/Djibouti/SPC00269/2017

|_| MK967708/camel/Egypt/AHRI-FAO-1/2018
. MF318504/camel/EI%ypt/NC3986/2016

=) MN541206/camel/Sudan/SPC00256/2017

KJ477102/camel/Egypt/NRCE-HKU205/2013
—@
1 L —— %k

. MH734115/camel/Kenya/C1272/2018

" MK357908/camel/Kenya/011-DAB-C8-F-1/2017

MN541215/camel/Sudan/SPC00743/2017
0.91 MG923468/camel/Ethiopia/AAU-EPHI-HKU4458/2017
MG923466/camel/Ethiopia/AAU-EPHI-HKU4412/2017

0.001

KU740200/camel/Egypt/NRCE-NC163/2014
MF318503/camel/Egypt/NC3978/2016

MN541210/camel/Djibouti/SPC00441/2017
I‘Ii MN541214/camel/Djibouti/SPC00382/2017

= MK564475/camel/MERS/Amibara/126/2017
MK564474/camel/MERS/Amibara/118/2017

Cam-Jed/2019 3k Virus strains phenotyped in this study
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Clade Strain Species  Country Sampling date

B AH13 dromedary Saudi Arabia 30/12/2013
C1.2 C270 dromedary Egypt 2013

C1.1 BF785 dromedary Burkina Faso 18/3/2015
. Cl1 Nigl657  dromedary Nigeria 3/2/2016

Arabian 7 \0r213  dromedary Morocco 3/3/2015

Peninsula c2 CAC9690 dromedary Ethiopia 24/11/2019
C2 CAC10200 dromedary Kenya 19/3/2020
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Zhou et al PNAS 2021; 118(25):e2103984118.



Compared with clade A & B MERS-CoV from Saudi Arabia, viruses from Africa
(clade C) (Burkina, Ethiopia, Kenya, Nigeria, Morocco) have lower replication
competence ex-vivo cultures of human lung (and Calu-3 cells).

EMC
Clade A

Burkina
Clade C
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Lower viral replication competence of MERS coronaviruses from Africa
(Burkina, Ethiopia, Nigeria, Morocco, Egypt) in mouse model

Burkina
Tl Ethiopia
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Humanising exons 10-12

of mouse DPP4 provided Also for Nigerian, Moroccan and Egyptian isolates

by Stanley Perlman

Li K et al PNAS 2017 Zhou et al PNAS 2021



What are implications for viral genetic diversity for
infection in dromedary camels?

Experimental infection and transmission clade B vs clade
Clade C: viral replication levels in naturally C virus in Llamas (a surrogate for camels)

transmitted animals was lower. Transmission - o= ¢
efficiency also lower (Rodon .. Segales et al EID S Zs i / Clade B (Qatar15/2015)
| o =
2023) 229 3 Clade C (Egypt/2013)
Suggests that fitness in camels of clade B > Eu“a’ o' 2 _‘/%
clade C =7 Ve emrroreneew
_ . Days postinoculation
Explains why clade C virus does not get
established in Arabian Peninsula in spite of Samel density and trade routes

: : : 25,000
repeated importations of dromedaries (and /.Year
virus) from Africa.

)

Danger: If Clade B virus gets introduced into ‘
Africa, it will potentially become dominant in 3  
Africa? = Implications for zoonotic potential? :

mRE00 §

(Younan et al., 2016; Azhar et al.,’2014; FAO; 2017;
Anthony et al., 2017; Moreno et al., 2017)



Why “no” zoonotic MERS in Africa?
Hypotheses

Exposure * Infected animals @T

‘ e Behavioural facto/?@ So et al Eurosurveillance 2018
Abbad et al Eurosurveill 2019
Infection
Viruses from Africa (clade C)
‘ e Viral genetics * Genetically distinct (Zhou et al 2021)
* Lower replication competence in human
Disease lung, possibly suggesting lower
pathogenicity in humans (Zhou et al 2021).
‘ * May partially explain why severe human
I\/Iedical ) disease is not prominent?
. * But repeated exposure and unsuspected
attention L ° Recognition infection in large numbers of people may
‘ * Diagnostics lead to virus adaptation to humans 2>
pandemic emergence.

Diagnosis —



Diverse genome deletions and insertions in MERS-CoV
genomes in dromedary camels in Africa

AA N protein deletions
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MERS CoV: Geographic virus distribution in camels

@ MERS-CoV active  (

What is viral lineage in Central Asia?

dromedary
population

2015; Miguel et al Eurosurveillance 2017, Chu et al Eurosurveillance 2015
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Human respiratory surveillance & Health care

workers in Africa:

* How aware that MERS-CoV may be causing
mild or severe respiratory disease in camel
herding regions of East, West and North
Africa?

* How many ILI/SARI surveillance sites are
situated in proximity to camel exposed
populations?

* How many ILI and SARI surveillance
specimens in camel herding / exposed areas
are being tested for MERS-CoV?




Summary of knowledge gaps

Transmission within health care facilities can be 2015 MERS in South Korea

200 2152184 196186 186186 186 186 186186 186 10000

efficient (more so that for avian flu HSN1, H7N9 = = —reemin i

160 wa—Deaths (left) 8000

etc.), but less efficient in the community? Can s Qucartined (nhe) s
that change?
Majority of MERS-CoV infected dromedaries are in =« -
Africa but no reported zoonotic disease there? ® s s S

2022242628301 3 5 7 9111315171921232527291 3 5 7 91113151719

Need more surveillance at the camel-human vy june Jly
interface in camel-herding regions of Africa?

Gaps in surveillance and sequence data from
Central Asia

Few recent MERS-CoV sequences in public data-
bases

MERS remains a pandemic threat and
development of counter-measures are a priority
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