Novel Astroviruses in Insectivorous Bats:
An unusual virus-host interaction?



IRFIR o

EXPRESS

SARS

#8 HISRE SARSTR R 1 S 0 5

e
W
EEATRET PR
Economy
WEE L A W
Spart
AR R

Pk
BRRMATLE  BEe




L

Indo- Cﬂihe&e g
RatSr?Ze/ - ¥

.
Masked %
Laughlng I

L—Ihﬂéfsh

“Himalayan =
Palm Civet

. hea)
1,\¢

Reptiles

Pictures from Google



Mai Po & Wetland Park

Hipp Miniopterus schreibersii
Cynapterus sphinx Hipposideros armiger Miniopterus pusillus
Pipistrelius abramus
Scotophilus kil

Tai Lam & Tai Mo Shan

Pat Sin Leng & Ping Che

Rousertus I
Rhinolopirus rowuxi
Rhinolophus affinus
Rhinolonk 0

i

Myotis

Myaotis ricketti
Myotis horsfieldii
Mimi

i

Rousetius leschenaulti  Myotis horsfieldii

Cynopterus sphinx Nyetalus nocrula

Rhi hus rouxi Pipi:

Rhinolaphus affinus Pipistrelius pulverarus

Rhinolophus pusillus  Tylonycteris pachypus \
Hipposideros armiger  Miniopierus magnater /
Myotis chi i Miniopterus pusill i

Myaouis rickerti

Lantay Island
Rousettus leschenaulii
Cynopterus sphirx
Rhinolophus rouxi
Rhtnolophus affiris
Rhtnolophus pusilius
Hipposideros pomona
Hipposideros armiger
Myoris chinensis
Myoris rickertl
Mintopterus magnater
Miniopterus pusilius

¥

L

Rousettus leschenaulti
> Cynoplerus sphinx

Hipposideros armiger
Miniopterus magnater

20 Kilometers
|

Crooked Island
Rousertus leschenawlti

Plover Cove
Rousettus leschenaulti
2 .

Roserttus leschenaulii  Pipistrelius abramus
Cynopierus sphinx Miniopterus magnater
l; deros Mirlopterus pusill
Hipposideros armiger

Clear Water Bay

Rousettus leschenaulti

Kowloon
Cynopterus sphinx
Pipistrellus abranmus
Miniopterus pusilins

£
Tylonycteris pachypus

N

05

Sai Kung

Rousettus leschenaul
Cynopterus sphinx
Rhinolophus rowsi
Rhinolophus affinus
Rhinolophus pusillus
Hipposideros pomona
Hipposideros armiger
Mbyotis chinensis

Mbyoiis rickeiti

Myotis horsfieldii
Myoris dauberionii
Tyvlonycteris pachypus
Miniopterus magnater
Mintopterus schreibersii
Miniopterus pusillus

Ma On Shan & Shatin
Rousettus leschenaulti
Cynopieris sphinx
Rhinolophus rowsi
Rhinolophus pusillus
Myotis dawubentonii
Pipistrellus abramus

Legend

|: Country Parks
] Special Arcas
Restricted Area
m Ramsar Site
[ ]ssst

m— Site Surveyed
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Mamastroviruses
N mammals

Human-8
Human-5 g0
Human-

D08 (ET0655%5)

e ssRNA virus

« Star-like surface structure under electron micrpsco

In birds

« Genus: Mamastroviruses, Avastroviruses PLoS Path. Feb, 2008

* Identified from a variety of mammals and birds
* In human, different serotypes of human astroviresesing diarrhoea
* Novel astroviruses recently identified in human @A 2; VAL, 2, 3;
HMO astroviruses A, B, C) (Finkbeiner 2009a, Finkleeia009b, Kapoor 2009)



Methods

Schematic diagram of an AstV genome
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First obtained RT'PCR
sequence screening assay

* Astrovirus detection by RT-PCR targeting RdRp gene

» Attempts of culturing bat AstV in different cell lines was notcassful.
(Primary bat lung cell and kidney cell cultures, bat lung cell naptis
culture, Caco-2)



Bats

No. +ve %
Insectivorous bats
Hipposideros armiger (Great Leaf-nosed Bat) 10 0 I 0%
Rhinolophus rouxi (Rufous Horseshoe Bat) 8 2 [ 25%
Miniopterus magnater (Large Bent-winged Bat) 132 67 l 51%
Miniopterus pusillus (Small Bent-Winged Bat) 74 32 l 43%
Miniopterus schreibersii (Common Bent-winged Bat) 3 S ElOO%
Myotis chinensis (Large mouse-eared bat) 9 3 I 33%
Myotis ricketti (Rickett's Big-footed Bat) g2 10 [ 83%
Pipistrellus abramus (Japanese House Bat) 3 1 l 33%
Fruit bats
Cynopterus sphinx (Greater Short-nosed Fruit Bat) 1 0 I 0%

Total: 262 118 | 45%
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Longitudinal study with 4 visits to LMH cave in 1 year e #$
Species Sampling No. +ve % % &
Miniopterus magnater Jun 2005 20 9 [ 45%
Aug 2005 43 20 | 47%
Dec 2005 32 13 | 41%
Mar 2006 20 20 | 100%
Total : 115 62 | 54%
Miniopterus pusillus Jun 2005 0 0 -
Aug 2005 1 L 0%
Dec 2005 22 11 | 50%
Mar 2006 10 7 B 70%
Total : 33 18 | 55%
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Miniopterus magnater
(pos rate: 51%)

Analysis on RdRp gene Chu et al. JVi 2008

Constant substitution rate —

.

Homo sapiens
human AstV serotypel-8

(pos rate: 1.4% in hospitalized
patients with diarrhoea)

Chu et al. JGV2010

E Rattus norvegicus
(pos rate: 1.6%)

Chu et al. JGV 2010
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Nucleotide substitution per site: 0.2
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» Overall group 1 bat CoV RT-PCR pos rates ~15%

Bat positive for group 1 coronaviruses

Visit Species  No. bats sampled Bat-CoV Bat-CoV HKU7 Bat-CoV HKUS
June 2005 M. magnater 25 3(12 %) 0 0
M. pusillus 0 - — -
August 2005 M. magnater 44* 9 (20 %)t 0 12 %)
M. pusillus 1 0 0 0
December 2005 M. magnater 25 3 (12 %)t 0 0
M. pusillus 11 2 (18 %) 0 0
March 2006 M. magnater 20 0 0 0
M. pusillus 10 2 (20 %) 0 3 (30 %)

*A M. magnater bat found to be positive with bat-SARS coronavirus was included.
1One of the faecal samples was only positive in the hemi-nested PCR assay. ’ /01 %2

/031 %!
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Pos rates
e CoV:~15%
e AstV: ~50%

Analysis on RdRp gene

— Miniopterus pusillus

— Miniopterus magnater

— WCF88/05/04_Mm

L HKku7
WCF4 /05 /04_Mp
WCF14:05/04_Mp
AFCD325/03/06_Mp

AFCD323/03/06_Mp
AFCD309/03/06_Mp
HKUS
AFCD77/08/05_Mm

WCF17,05/04_Mp
AFCD274703/06_Mp
AFCD187/12/05_Mp
Bat_Cov_61_Mp
WCF8/05/04_Mp

AFCD169/12/05_Mp
WCF10/05/04_Mp
WCF12/05/04_Mp
AFCD337/03/06_Mp
WCFE /05 /04 _Mp
AFCD333/03/06_Mp
WCF20/05/04_Mp
AFCD307 /03 /06_Mp
AFCD100/08/05_Mm
AFCD62/08/05_Mm
AFCD61/08/05_Mm
AFCD20/06/05_Mm
AFCD26/06/05_Mm

AFCD219712/05_Mm
WCFB6/05/04_Ms

WCF96/05/04_Mm

AFCD264 /03 106_Mm
AFCD183/12/05_Mm
AFCD224/12/05_Mm
AFCDZ7/06/05_Mm

AFCD126/08/05_Mm
AFCD68/08/05_Mm

AFCD112/08/05_Mm
AFCD103/08/05_Mm
AFCD101/08/05_Mm
AFCDS2/08/05_Mm

AFCD122(08/05_Mm
AFCD220/12/05_Mm
AFCD140/08/05_Mm
AFCD118/08/05_Mm

) AFCD275_Miniopterus_pusillus

AFCD274_Miniopterus_pusillus

AFCD208_Mini: -

AFCD28_Mini .
AFCD105_Mini -
AFCD194_Mini _pusillus
AFCD228_Miniopterus_magnater
AFCD175_Miniopterus_magnater
AFCD148_Mini -
AFCD309_Mini _pusillus
AFCD254_Mi .
AFCD246_Mi .

r[" AFCD94_Mini -
AFCD87_Mini -

1 AFCD271_Mini: ~pusillus
AFCD23_Mini =
AFCD88_Mini -
AFCD272_Miniopterus_pusillus
AFCD273_Miniopterus_pusillus

AFCD176._N
AFCD79_Mini -

AFCD317_Mi -

AFCD183_

AFCD78_Miniopterus_magnater
AFCD61_Miniopterus_magnater

AFCDE2_Mini N
AFCD289_Miniopterus_magnater

AFCD303_ i _pusillus
AFCD72_Mini -
AFCD291. -
AFCD307_Mini _pusillus
AFCD192_Mini _pusillus
AFCD189_Mi u
AFCD293_ -
AFCD17_Mini -
AFCD171_Mini _pusillus
AFCD269_Mi _pusillus
AFCD313_Mi -

AFCD164_Miniopterus_pusillus
AFCD165_Miniopterus_pusillus
AFCD25_Mini -

AFCD83_Minis -

AFCDS0_Mini =

AFCD198_Mi -

AFCD279_Mii -
AFCD166.

AFCD263_Mini _pusillus
AFCD19_Mini -

AFCD329_

AFCD20_Mini )
AFCD167. i

AFCD15_Mini -

AFCD103_Mi -

AFCD283_Mini —




%

High prevalence of astroviruses and coronavirus@ssectivious bats.

Bat astroviruses and coronaviruses are geneticgjhijhdiverse, even in a single bat species,
at a single habitat, and at one point in time.
Does this reflect an unusual virus-host relatiop®hi
» Repeated re-infection?
* Long-term persistent infections?
» \ertical transmission?
Bats are important reservoir for human zoonoticakss. Eg. Nipah, Hendra, SARS, Ebola,

Marburg, rabies.
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