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Chinese Cobra
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Indo-Chinese 
Rat Snake

Red-eared Slider
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Chinese 
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Reptiles
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Pictures from Google

Feral Dog

Bent-winged Bat

Horse-shoes 
bat
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CoV & AstV



• ssRNA virus

• Star-like surface structure under electron microscope

• Genus: Mamastroviruses, Avastroviruses

• Identified from a variety of mammals and birds

• In human, different serotypes of human astroviruses causing diarrhoea

• Novel astroviruses recently identified in human (MLB1, 2; VA1, 2, 3; 

HMO astroviruses A, B, C) (Finkbeiner 2009a, Finkbeiner 2009b, Kapoor 2009) 
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PLoS Path. Feb, 2008

Human-MLB1

Mamastroviruses 
in mammals

Avastroviruses
in birds
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RT-PCR 
screening assay

Schematic diagram of an AstV genome

First obtained 
sequence

• Astrovirus detection by RT-PCR targeting RdRp gene

• Attempts of culturing bat AstV in different cell lines was not successful. 
(Primary bat lung cell and kidney cell cultures, bat lung cell continuous 
culture, Caco-2)
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Longitudinal study with 4 visits to LMH cave in 1 year
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BtAstV AFCD246/Miniopterus magnater (3)
BtAstV AFCD94/Miniopterus magnater (2)
BtAstV AFCD271/Miniopterus pusillus (3)

BtAstV AFCD87/Miniopterus magnater (2)
BtAstV AFCD23/Miniopterus magnater (1)
BtAstV WCF214/Miniopterus pusillus

BtAstV AFCD273/Miniopterus pusillus (3)
BtAstV AFCD166/Miniopterus magnater (3)

BtAstV AFCD83/Miniopterus magnater (2)
BtAstV AFCD77/Miniopterus magnater (2)

BtAstV AFCD68/Miniopterus magnater (2)
BtAstV AFCD90/Miniopterus magnater (2)
BtAstV AFCD313/Miniopterus magnater (4)

BtAstV AFCD88/Miniopterus magnater (2)
BtAstV AFCD317/Miniopterus magnater (4)

BtAstV AFCD79/Miniopterus magnater (2)
BtAstV AFCD74/Miniopterus magnater (2)

BtAstV WCF90/Miniopterus magnater
BtAstV WCF4/Miniopterus pusillus
BtAstV AFCD175/Miniopterus magnater (3)
BtAstV AFCD228/Miniopterus magnater (3)
BtAstV AFCD72/Miniopterus magnater (2)

BtAstV AFCD291/Miniopterus magnater (4)
BtAstV AFCD307/Miniopterus pusillus (4)

BtAstV AFCD309/Miniopterus pusillus (4)
BtAstV AFCD254/Miniopterus magnater (3)

BtAstV AFCD164/Miniopterus pusillus (3)
BtAstV AFCD25/Miniopterus magnater (1)

BtAstV AFCD198/Miniopterus magnater (3)
BtAstV WCF96/Miniopterus magnater
BtAstV AFCD208/Miniopterus magnater (3)

BtAstV WCF94/Miniopterus schreibersii
BtAstV AFCD28/Miniopterus magnater (1)

BtAstV AFCD192/Miniopterus pusillus (3)
BtAstV AFCD171/Miniopterus pusillus (3)

BtAstV AFCD269/Miniopterus pusillus (3)
BtAstV AFCD189/Miniopterus magnater (3)

BtAstV AFCD17/Miniopterus magnater (1)
BtAstV AFCD293/Miniopterus magnater (4)
BtAstV AFCD183/Miniopterus magnater (3)

BtAstV AFCD279/Miniopterus magnater (4)
BtAstV AFCD303/Miniopterus pusillus (4)
BtAstV AFCD78/Miniopterus magnater (1)
BtAstV AFCD62/Miniopterus magnater (1)
BtAstV AFCD61/Miniopterus magnater (1)
BtAstV AFCD289/Miniopterus magnater (4)

BtAstV WCF16/Miniopterus pusillus
BtAstV AFCD167/Miniopterus magnater (3)

BtAstV AFCD337/Miniopterus pusillus (4)
BtAstV WCF6/Miniopterus pusillus

BtAstV WCF12/Miniopterus pusillus
BtAstV AFCD283/Miniopterus magnater (4)

BtAstV WCF8/Miniopterus pusillus
BtAstV AFCD82/Miniopterus magnater (2)

BtAstV AFCD19/Miniopterus magnater (1)
BtAstV AFCD329/Miniopterus magnater (4)

BtAstV WCF98/Miniopterus magnater
BtAstV AFCD15/Miniopterus magnater (1)
BtAstV AFCD20/Miniopterus magnater (1)

BtAstV AFCD275/Miniopterus pusillus (3)
BtAstV WCF82/Myotis ricketti

BtAstV WCF192/Rhinolophus rouxi
BtAstV WCF178/Myotis ricketti

BtAstV WCF168/Myotis ricketti
BtAstV WCF184/Myotis ricketti

BtAstV WCF140/Myotis chinensis
BtAstV WCF180/Myotis ricketti
BtAstV WCF126/Myotis chinensis

BtAstV WCF174/Myotis ricketti
BtAstV WCF166/Myotis ricketti
BtAstV WCF176/Myotis ricketti
BtAstV WCF186/Myotis ricketti

OAstV
MAstV

BtAstV WCF38/Miniopterus pusillus
BtAstV WCF46/Miniopterus pusillus

BtAstV AFCD57/Miniopterus magnater (1)
BtAstV AFCD98/Miniopterus magnater (1)

BtAstV AFCD11/Pipistrellus abramus
HAstV-5 Goiania

HAstV-4 Goiania
HAstV-4 Guangzhou
HAstV-8
HAstV-2
HAstV-4 Dresden

HAstV-1 Dresden
HAstV-1 Oxford

TAstV-1
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RdRp gene (~400nt)

• Viruses detected on each sampling 
occasion, from a single bat species are 
genetically highly diverse

*

*
*
*

***

*
**

**

G
en

us
M

in
io

pt
er

us
G

en
us

M
yo

tis

• Two host genus specific subgroups, but 
no clear host-species specific clustering 
(M.magnater & M. Pusillus)
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Miniopterus magnater
(pos rate: 51%)
Chu et al. JVi 2008

Rattus norvegicus
(pos rate: 1.6%)
Chu et al. JGV 2010

Homo sapiens
human AstV serotype1-8
(pos rate: 1.4% in hospitalized 
patients with diarrhoea) 
Chu et al. JGV2010

Nucleotide substitution per site:

Analysis on RdRp gene

Constant substitution rate
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• Overall group 1 bat CoV RT-PCR pos rates ~15%
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AlphaCoV

BetaCoV

GammaCoV
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Pos rates

• CoV: ~15%

• AstV: ~50%

Miniopterus magnater
Miniopterus pusillus

Analysis on RdRp gene
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• High prevalence of astroviruses and coronaviruses in insectivious bats.

• Bat astroviruses and coronaviruses are genetically highly diverse, even in a single bat species, 

at a single habitat, and at one point in time.

• Does this reflect an unusual virus-host relationship?

• Repeated re-infection?  

• Long-term persistent infections?

• Vertical transmission?  

• Bats are important reservoir for human zoonotic diseases. Eg. Nipah, Hendra, SARS, Ebola, 

Marburg, rabies. 
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• JSM Peiris, L Poon, Y Guan, MHC Zhu

• Colleagues in Department of Microbiology, HKU

• G. Ades, Kadoorie Farm and Botanic Garden (KFBG), Hong Kong

• Agriculture, Fisheries and Conservation Department (AFCD), HK Government

• Research funds: NIAID, SARS-DTV from EU, RGC from HK, LKS foundation
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