The detection of diverse coronaviruses, including
MERS-related coronaviruses, in South African bat
populations and their associated ecology in
Neoromicia capensis

NADINE CRONJE!, MC SCHOEMAN?2, N ITHETE!, W PREISER!

DIVISION OF MEDICAL VIROLOGY, STELLENBOSCH UNIVERSITY?
SCHOOL OF BIOLOGICAL SCIENCES, UNIVERSITY OF KWAZULU-NATAL?

g UNIVERSITEIT i ™ <
iYUNTVESITHI ’
. STELLENBOSCH
7 UNIVERSITY

1918 -2018

Jorward together - saam vorentoe - masiye phambili




ES
EMERGING INFECTIOUS DISEASES
— WHY ARE THEY IMPORTANT?

‘Antimicrobial- West Nile virus Cryptosporidiosis Ebola virus disease Diphtheria - MERS-CoV

- MRSA _ N\ Heartland
- C. difficile X\l

= N. gonorrhoeae : , Fir
S e
; ‘\ :A.l,

‘resistant threats . rus D6t Powassan/\ E.coli [. . .
- CRE enterovirue bod virus / \Oim}:m / Drug-resistant malaria

H3N2v influenza —

Infectious Cyclosporiasis -
. E. coli O157:H7 - .
diseases Measles

continue to be  monkeypox

a major cause  “seriosis”

virus
of human S0 HIN

i influenza
suffering and Adenovirus 147
death around Anthrax

bioterrorism

t h e wo rl d . Chikungunya

Hantavirus =
pulmonary Dengue /
syndrome Zika virus. — v 7

s - - [ -
Yellow fever / \ Marburg  MDR/XDR tuberculosis
DANOSOMIAasis 3 - hemorl'hacfeve Miag

Typhoid fever

// _ Akhmeéta virus
- ~ Rift Valley fever
AN

SFTSV
- bunyavirus
E. coli
0157:H7

H10N8
influenza

-H7N9
influenza
H5N1
influenza
SARS
"Nipah
virus
Hendra
virus
" Enterovirus 71
Human monkeypox
*Ebola virus disease

Zika virus  crogit: N1AID (sept 2017)



S

UNIVERSITEIT
iIYUNIVESITHI
STELLENBOSCH
UNIVERSITY

CORONAVIRUSES (CoV)

**RNA viruses: a, B, vy, 6 genera

palm civets & racoon dogs
= W SARS-CoV
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" CORONAVIRUSES

“*bats are considered ancestral hosts
for all mammalian a & B CoVs

“*wide diversity of bat CoVs
described worldwide
*»few studies published from South Africa

**a MERS-related CoV was

previously detected by our group in

a Neoromicia capensis bat
**NeoCoV

Credit: IUCN Red List (2017)
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METHODS

SAMPLES: bat faecal pellets obtained through collaboration with trained zoologists, bats

trapped across different regions of South Africa
SU-ACUM12-0001, SU-ACUD16-00008

Albany Thicket
Coastal Belt
Desert
Forest
Fynbos
Grassland
Nama-Karoo
Savanna
Succulaent Karoo

ERNECORNE NN

0 100 200km



VERSITEIT
VESITH
R

" METHODS

N N
GENERAL SPECIES-SPECIFIC

SURVEILLANCE SURVEILLANCE
NS NS

404 bat faecal pellets collected from 183 faecal pellets collected from
20 different bat species Neoromicia capensis bats

+» viral RNA screening by conventional PCR: target = conserved region of
RNA dependent RNA polymerase (RdRp)
+» de Souza Luna et al. 2007, Drexler et al. 2010 (adapted)
*» ecological sampling data collated with N. capensis screening results
“» mixed effects logistic regression analyses
“* biome, alt., rainfall, sex, rep. state, FMI, weight, temp.
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" RESULTS: surveillance studies
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> overall 19 (4.7 %) samples *» overall 66 (36.1 %) samples
positive positive
«» 8 different bat species » 14 instances of coinfection:
“* putative classification: 80 CoV sequences
8 different CoV species “* putative classification:

3 different CoV species
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Coronaviruses
detected during
this study

100r MG193603 Rhinolophus RSA
MG252867 Rhinolophus RSA

NC 009657 Scotophilus 512
MG193606 Scotophilus RSA
KF294382 Myotis China
DQ249224 BtCoV HKU6
83~ GU190216 Myotis Germany
KY073745 Triaenops Kenya
NC 005831 HCoV NL6:
100 NC 032107 Triaenops Kenya
KT253299 Hipposideros Ghana

100

1008 Ky(73748 Hipgosideros Kenya
C 002645 HCoV 229E

100 NC 023760 Mink CoV
HQ728481 Chaerephon KY41 Kenya
310231 Neoromicia RSA

RSA
g1 KX
100I"L— AC 000192 MHV-JHM
g0, —NC 036011 RatCoV/ HKU24

FJ710047 Hipposideros Ghana
HQ166910 Hipposideros Nigeria
KU343200 HngOSIdeI'OS China
KJ47381

Maximum Likelihood
(RdRp aa)
LG+G+1/

* N.capensis surveillance

98

Rhinolophus China
NC 004718 HCoV SARS
NC 014470 Rhinolophus Bulgaria

P231521 Eidolon Ghana
NC 030886 Rousettus China
9 KU182961 Cynopterus China
do' NC 009021 BICoV H
JX899382 Nycteris Ghana
NC 022643 Erinaceus CoV

593 Neoromicia RSA
52859 Neoromicia RSA
0230 Pipistrellus RSA
MG252861 Pipistrellus RSA
KX574227 F"‘iiplstrellus Uganda
9843 HCoV MER!
869678 BtCoV NeoCoV RSA
F593268 Neoromicia RSA
MG310223 Neoromicia RSA
NC 010646 BelugaWhaleCoV SW1

KF294270 Miniopterus China

7
HQ728480 Cardioderma KY43 Keny:
74~ KJ473807 Rhinolophus China
91 KU343197 Rhinolophus China
GU190236 Rhinolophus Bulgaria
NC 018871 Rousettus HKU10
GU190239 Nyctalus Bulgaria
NC 028833 Nyctalus China
99| | MG252875 Neoromicia RSA
99l MG252863 Neoromicia RSA
72 MMG205590 Neoromicia RSA
6
1080 HQ728486 Chaerephon KY22 Kenya
MG193607 Chaerephon RSA
KF294378 Miniopterus China
9 — GU190240 ini\o;)terus Bulgaria
g1| [og,NC 010437 BtCoV 1A
HQ728485 Miniopterus Keréya
89| 'MG193611 Miniopterus RSA
NC 010438 BtCoV HKU8
KU343192 Miniopterus China
MG193609 Miniopterus RS,
U3 erusd China
98, F2 M Ch a

Unclass. Cardioderma KY43

Unclass. Neoromicia 1

Unclass. Chaerephon KY22

Miniopterus 1A
Miniopterus HKU8

Scotophilus 512

4m—
%

B

Unclass. Neoromicia 2




ES

UNIVERSITEIT
iIYUNIVESITHI
STELLENBOSCH
UNIVERSITY

RESULTS: logistic regression analyses

“*best model: CoV positive ~ 1 + sex + altitude + body condition
*» significant factors: sex (female) altitude (low) body condition (low FMI)

Confidence Confidence
interval (95%) s interval (95%)
Predictor Coeff.
Lower Upper Lower Upper
limit limit limit limit

sex:
female

m 058 260 1 0.01 022 -1.02 -0.14 056 036 0.87

body
condition

137 3.05 1 <0.01 0.45 -2.25 2.25 3.94 0.11 9.52

-041 -214 1 0.03 0.19 -0.79 -0.04 0.66 0.45 0.97
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CONCLUDING REMARKS

*»diverse CoVs are present in different South African bat species
**ongoing circulation of MERS-related CoVs in our region is likely
“*»observed cases of coinfection indicate potential for recombination

“*collating ecological data with screening results indicated that intrinsic

and extrinsic factors may influence coronavirus positivity in Neoromicia
capensis bats

These findings could assist the development of improved wildlife
surveillance strategies for better detection of novel bat
coronaviruses.
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