
0.4

BoAstV_Cow_LC047792_Hokkaido12_18_JPN_2009

BatAstV_Myotis_nattereri_KT894898_N14_DEU_2014

BatAstV_Hipposideros_larvatus_KJ571394_FG04_Hainan_CHN_2008

BatAstV_Miniopterus_schreibersii_KJ571383_YG042_CHN_2010

BatAstV_Myotis_myotis_HM368175_N58_49_DEU_2008

Bat-AstV_Taphozous_melanopogon_FJ571067_LD71_CHN_2007

Human_AB640830_IDH1451_IND_2009

BatAstV_Miniopterus_pusillus_EU847182_AFCD164_HKG_2005

MLB1_Human_FJ402983_WD0016_USA_2008

BatAstV_Miniopterus_magnater_EU847148_WCF90_HKG_2004

HAstV-5_Human_AF292076_Oxford_UK_XXXX

BatAstV_Scotophilus_kuhlii_HQ613176_HK68_CHN_2007

BatAstV_Miniopterus_magnater_EU847181_AFCD28_HKG_2005

Human_AB640833_IDH2392_India_2009

HAstV-8_Human_AB740321_IDH1371_IND_2009

PoAstV-2_Pig_KJ496046_PFTS_4_USA_XXXX

BatAstV_Miniopterus_fuliginosus_JX863709_WOM990_MMR_2008

BatAstV_Miniopterus_schreibersii_JQ814856_MsAstV_1_CHN_2010

BF34_Human_KF859964_BF34_BFA_2010

BatAstV_Miniopterus_magnater_EU847202_AFCD313_HKG_2006

HAstV-2_Human_KF039910_430_Russia_2005

HAstV-5_Human_JF327667_074156_IND_2007

HAstV_Human_KF668570_PR1365_ITA_2012

VA1/HMO-C_Human_FJ973620_VA1_USA_2008

Bat-AstV_Taphozous_melanopogon_FJ571123_LD116_CHN_2007

VA4_Human_JX857869_S5363_NPL_2008

HAstV-2_Human_JX087963_PA65R_ITA_2002

Fox-AStV_Fox_KC692365_fox_5_NLD_2012

Murine_astrovirus_Mouse_JX544743_STL_1_USA_2011

HAstV_Human_KP862744_kor85_KOR_2014

DAstV_Duck_FJ919225_DA06_CHN_XXXX

BatAstV_Myotis_emarginatus_KP843562_2_2_2012_CZE_2012

HAstV-1_Human_FJ755405_Beijing_293_CHN_2007

PoAstV-2_Pig_JX519272_Krv8_Cro_HRV_2011

PAstV-5_Pig_KT440872_SC3_CHN_2014

BatAstV_Miniopterus_magnater_EU847178_AFCD20_HKG_2005

BoAstV_Cow_KX266905_23985_CHE_2015

BAstV_Myotis_bechsteinii_KJ652325_BAstV_B23_HUN_2012

BatAstV_Miniopterus_fuliginosus_JX863708_WO451_MMR_2008

HAstV-8_Human_AB740322_IDH1448_IND_2009

BatAstV_Pipistrellus_pygmaeus_KP843564_1_3_2014_CZE_2014

BatAstV_Miniopterus_pusillus_EU847197_AFCD269_HKG_2005

HAstV_Human_AB308374_V1347_IND_2004

BoAstV_Cow_HQ916313_B18_HK_HKG_XXXX

CastV_Dog_KR349491_Grav_BRA_2013

BatAstV_Miniopterus_magnater_EU847177_AFCD19_HKG_2005

BoAstV_Cow_LC047799_Kagoshima2_24_JPN_2015

Bat-AstV_Taphozous_melanopogon_FJ571117_LD90_CHN_2007

MLB2_Humanl_AB829252_GUP187_TUR_2005

HAstV-3_Human_JF491430_H355_RUS_2004

BatAstV_Miniopterus_schreibersii_JQ814866_MsAstV_12_CHN_2010

HAstV-6_Human_GQ901902_Rus_Nsc09_B4_RUS_2009

BatAstV_Miniopterus_magnater_EU847180_AFCD25_HKG_2005

HAstV-8_Human_AB740320_IDH1309_IND_2009

HAstV-4_Human_KC915034_BA393_08_65_ITA_2008

BatAstV_Miniopterus_schreibersii_JQ814861_MsAstV_6_CHN_2010

BatAstV_Miniopterus_magnater_EU847152_AFCD74_HKG_2005

FAstV_KM017742_D2_USA_2013

HAstV_Human_AB303403_V1182_IND_2004_

BatAstV_Miniopterus_pusillus_EU847201_AFCD309_HKG_2006

BuFAstV_Water_Bu�alo_KT963069_619_ITA_2013

BatAstV_Miniopterus_pusillus_EU847210_AFCD192_HKG_2005

CAstV_Dog_KR349488_Sara_2013_BRA_2013

VA1/HMO-C_Human_KM401565_Paris_FRA_XXXX

CslAstV-5_California_sea_lion_JN420352_1148_USA_2010

BuFAstV_Water_Bu�alo_KJ476838_M552_CHN_2013

BatAstV_Rhinolophus_hipposideros_KP843563_9_2_2013_CZE_2013

BatAstV_Miniopterus_magnater_EU847153_AFCD68_HKG_2005

BoAstV_Cow_KF233994_NeuroS1_USA_2011

FAstV_Cat_KF499111_1637F_HKG_2012

BatAstV_Miniopterus_magnater_EU847217_AFCD289_HKG_2006

BatAstV_Miniopterus_schreibersii_KJ571384_YG043_Hainan_CHN_2010

BatAstV_Miniopterus_magnater_EU847213_AFCD254_HKG_2005

BatAstV_Miniopterus_magnater_EU847203_AFCD317_HKG_2006

BatAstV_Miniopterus_schreibersii_KJ571382_LS022_CHN_2010

PoAstV-2_Pig_KJ496039_PFTS_3_USA_XXXX

Murine_astrovirus_Mouse_JX544744_STL_2_USA_2011

HAstV-8_Human_AB740319_IDH1300_IND_2009

BatAstV_Miniopterus_schreibersii_KJ571379_CM031_Hainan_CHN_2010

CastV_Dog_HM045005_Bari_08_ITA_2008

BatastV_Miniopterus_magnater_EU847190_AFCD98_HKG_2005

BuFAstV_Water_Bu�alo_KJ476837_M541_CHN_2013

CcAstV_2_Deer_HM447046_VS3600006_DNK_2010

MLB1_Human_AB823731_BtnMLB1_40_BTN_20103

BatAstV_Taphozous_melanopogon_FJ571066_LD77_CHN_2007

BatAstV_Miniopterus_schreibersii_JQ814864_MsAstV_9_CHN_2010

PAstV-5_Pig_KT440873_SC4_CHN_2014

BoAstV_Cow_KJ620980_GX27_CHN_2014

BatAstV_Miniopterus_pusillus_EU847158_WCF12_HKG_2004

BoAstV_Cow_KX266903_26875_CHE_2015

MLB3_Human_JX857870_26564_IND_2004

HastV_Human_AB325804_V1182_IND_2004

HAstV-8_Human_AB740323_IDH1451_IND_2009

Human_AB640829_IDH1448_IND_2009

HAstV-1_Human_HM120876_NM58983_CHN_2009

HAstV-1_Human_HM120877_NM58982_CHN_2009

BatAstV_Miniopterus_schreibersii_JQ814857_MsAstV_2_CHN_2010

HAstV-7_Human_AF248738_AF292078_Oxford_UK_XXXX

BatAstV_Miniopterus_magnater_EU847175_AFCD15_HKG_2005

MinkAstV_Mink_GU985458_SMS_AstV_SWE_XXXX

BoAstV_Cow_KX266902_26730_CHE_2015

BatAstV_Myotis_bechsteinii_KT894878_B1_DEU_2011

BatAstV_Miniopterus_magnater_KJ571392_NX28_CHN_2008

FAstV_Cat_KM017741_D1_USA_2013

BatAstV_Miniopterus_magnater_EU847199_AFCD283_HKG_2006

RatAstV_Rattus_norvegicus_HM450381_RS118_HKG_2007

BuFAstV_Water_Bu�alo_KT963070_750_ITA_2013

BoAstV_Cow_HQ916315_B34_HK_HKG_XXXX

BoAstV_Cow_LC047793_Hokkaido12_25_JPN_2009

FAstV_2_Cat_NC_022249_1637F_HKG_2012

BatAstV_Miniopterus_magnater_EU847185_AFCD72_HKG_2005

BatAstV_Miniopterus_pusillus_EU847220_AFCD303_HKG_2006

BatAstV_Pipistrellus_abramus_FJ571076_A367_CHN_2005

BatAstV_Megaerops_kusnotoi_KT003283_hwbc1_CHN_XXXX

PoastV-2_Pig_HM756262_2_CAN_2006

BatAstV_Miniopterus_schreibersii_JQ814859_MsAstV_4_CHN_2010

BatAstV_Miniopterus_magnater_EU847216_AFCD279_HKG_2006

BoAstV_Cow_LC047788_Ishikawa9728_JPN_2013

HAstV-2_Human_JX087964_PR5142_ITA_2009

BoAstV_Cow_KX266901_23871_CHE_2015

VA1/HMO-C_Human_GQ891990_SG_USA_2007

BatAstV_Miniopterus_pusillus_EU847154_WCF214_HKG_2005

FAstV_catus_KM017743_D3_USA_2013

BatAstV_Myotis_nattereri_KT894899_N13_DEU_2014

HastV_Human_KC342249_km1_CHN_2012

HAstV-3_Human_GU223905_H191_RUS_2003

HAstV-1_Human_HQ398856_HUN4520_HUN_2010

PoAstV-7_Pig_HM756264_3_CAN_2006

VA5_Human_KJ656124_102139_GMB_2009

BatAstV_Hipposideros_larvatus_KJ571416_MG24_Hainan_CHN_2008

MLB2_Human_KT224358_Geneva_CHE_2014

MLB_Human_JX083289_18001_MLB_RUS_2010

Human_AB640827_IDH1309_India_2009

BatAstV_Rousettus_leschenaultii_HQ613178_HKGS_CHN_2008

BatAstV_Taphozous_melanopogon_FJ571125_LD145_CHN_2007

BatAstV_Miniopterus_schreibersii_JQ814862_MsAstV_7_CHN_2010

BatAstV_Myotis_nattereri_KT894913_N11_DEU_2011

BatAstV_Scotophilus_kuhlii_HQ613173_HK15_CHN_2007

BatAstV_Miniopterus_magnater_EU847144_AFCD57_HKG_2005

BoAstV_Cow_HQ916316_B76_HK_HKG_XXXX

BoAstV_Cow_LC047789_Hokkaido11_7_JPN_2009

BdAstV_Bottlenose_dolphin_FJ890355_Bd1_USA_2007

BAstV_Miniopterus_schreibersii_KJ652326_BAstV_V9_HUN_2013

BatAstV_Miniopterus_schreibersi_HQ613167_sy23_CHN_2008

BatAstV_Tylonycteris_robustula_JQ814870_TrAstV_1_CHN_2010

HAstV-8_Human_AB740325_IDH2455_IND_2009

BatAstV_Miniopterus_magnater_EU847205_AFCD79_HKG_2005

PAstV-5_Pig_KT440874_SC5_CHN_2014

VA1/HMO_C_Human_KJ920197_CLondon2_UK_2014

CastVDog_KP404150_Lincoln_UK_2012

BatAstV_Miniopterus_magnater_KJ571391_NX25_2_Hainan_CHN_2008

BoAstV_Cow_LC047800_Kagoshima2_38_JPN_2015

Human_AB640832_IDH2211_IND_2009

BatAstV_Myotis_nattereri_KT894901_N12_DEU_2014

BatAstV_Miniopterus_magnater_EU847183_AFCD61_HKG_2005

BatAstV_Taphozous_melanopogon_FJ571109_LD39_CHN_2007

HAstV-5_Human_JQ403108_DL030_CHN_2010

HAstV-8_Human_AF292073_AS20_ZAF_XXXX

Human_AB518703_MASTRO1300_India_2009

BoAstV_Cow_KX266904_36716_CHE_2015

Shrew-AstV_KJ571481_Shrew_FG159_CHN_2012

BatAstV_Miniopterus_schreibersi_HQ613169_sy32_CHN_2008

CslAstV-4_California_sea_lion_JN420351_1136_USA_2010

VA3_Human_JX857868_28054_IND_2005

PAstV-5_Pig_KJ496011_PFTS_13_NZL_XXXX

BoAstV_Cow_LC047797_Kagoshima2_3_1_JPN_2015

BatAstV_Myotis_nattereri_KT894912_N15_DEU_2012

BoAstV_Cow_KT963071_715_ITA_2012

MLB1_Human_JQ086552_SY071_CHN_2010

BatAstV_Miniopterus_schreibersii_JQ814858_MsAstV_3_CHN_2010

BatAstV_Miniopterus_pusillus_EU847159_WCF16_HKG_2004

CslAstV-9_California_sea_lion_JN420356_1234_USA_2010

BatAstV_Miniopterus_magnater_EU847191_AFCD166_HKG_2005

BatAstV_Miniopterus_schreibersii_JQ814863_MsAstV_8_CHN_2010

MLB1_Human_KF417713_PR326_MLB1_ITA_2007

HastV-6_Human_AF292077_Oxford_UK_XXXX

BatAstV_Hipposideros_armiger_FJ571068_LS11_CHN_2007

BatAstV_Pipistrellus_abramus_EU847145_AFCD11_HKG_2005

HAstV-4_Human_DQ344027_Guangzhou_CHN_XXXX

HAstV-1_Human_FJ755404_Beijing_291CHN_2007

HAstV-1_Human_HM120878_NM58946_CHN_2009

CslAstV-10_California_sea_lion_JN420357_9715_USA_2010

HAstV_Human_JF327666_063681_IND_2006

PoAstV-2_Pig_KJ496040_PFTS_4_USA_XXXX

BatAstV_Scotophilus_kuhlii_HQ613177_HK71_CHN_2007

BatAstV_Miniopterus_magnater_EU847179_AFCD23_HKG_2005

HAstV-1_Human_FJ755403_Beijing_176_CHN_2006

BatAstV_Miniopterus_schreibersi_HQ613168_sy25_CHN_2008

BatAstV_Miniopterus_schreibersii_EU847163_WCF94_HKG_2004

DAstV_Duck_NC_012437_C_NGB_CHN_2008

BatAstV_Myotis_longipes_KT003292_hsac2_CHN_2015

BoAstV_Cow_LC047790_Hokkaido11_55_JPN_2009

BatAstV_Miniopterus_pusillus_EU847157_WCF8_HKG_2004

BoAstV_Cow_LC047791_Hokkaido12_7_JPN_2009

CslAstV-1_California_sea_lion_FJ890351_CSL1_USA_2006

BoAstV_Cow_LC047796_Kagoshima1_7_JPN_2014

PoAstV-3_Pig_KJ495994_PFP_31_USA_2008

BatAstV_Miniopterus_schreibersii_JQ814865_MsAstV_10_CHN_2010

RabAstV_Rabbit_JN052023_Nausica_ITA_2008

BatAstV_Miniopterus_pusillus_EU847161_WCF46_HKG_2004

BoAstV_Cow_JF796126_B161_1_HKG_XXXX

BatAstV_Taphozous_melanopogon_FJ571087_DX02_CHN_2007

MLB2_Human_GQ502192_WD0559_USA_2008

BatAstV_Myotis_daubentonii_KT894882_D15_DEU_2014

BatAstV_Miniopterus_magnater_EU847211_AFCD198_HKG_2005

BatAstV_Miniopterus_magnater_EU847207_AFCD94_HKG_2005

Human_AB640828_IDH1387_IND_2009

BatAstV_Miniopterus_magnater_EU847219_AFCD293_HKG_2006

FAstV_Cat_KF155291_K46_KOR_2011

BatAstV_Myotis_ricketti_FJ571078_A819_CHN_2005

PoAstV-2_Pig_KJ496042_PFTS_4_USA_XXXX

BoAstV_Cow_KJ620979_GX7_CHN_2014

BoAstV_Cow_LN879482_BH89_14_DEU_2014

BatAstV_Miniopterus_schreibersi_HQ613171_YY41_CHN_2008

BatAstV_Miniopterus_schreibersi_FJ571082_A909_CHN_2005

BatAstV_Miniopterus_magnater_EU847186_AFCD78_HKG_2005

BatAstV_Miniopterus_pusillus_EU847200_AFCD307_HKG_2006

CslAstV-11_California_sea_lion_JN420359_9822_USA_2010

BoAstV_Cow_NC_024498_CH13_CHE_2012

BatAstV_Miniopterus_magnater_EU847212_AFCD228_HKG_2005

HastV-3_Human_GU732187_364_RUS_2008

BatAstV_Hipposideros_larvatus_KJ571397_FG10_Hainan_CHN_2008

BatAstV_Plecotus_auritus_KT894917_P2_DEU_2013

BatAstV_Nyctalus_noctula_KP843558_8_1_2012_CZE_2012

BoAstV_Cow_KP264970_BSRI_1_USA_2013

RabAstV_Rabbit_JF729316_TN-2208_USA_2010

BatAstV_Miniopterus_fuliginosus_JX863706_XMM062_MMR_2008

BoAstV_Cow_LC047801_Kagoshima2_52_JPN_2015

HAstV_Human_FJ375759_SH1_CHN_2008

HAstV-1_Human_KF211475_JZ_CHN_2010

CslAstV-6_California_sea_lion_JN420353_1153_USA_2010

BoAstV_Cow_JF796127_B161_2_HKG_XXXX

BatAstV_Myotis_daubentonii_KT894886_D16_DEU_2014

HAstV-1_Human_JN887820_lhar_KOR_2006

CastV_Dog_JN193534_Zoid_ITA_2010

HAstV-4_Human_KF039913_N358_RUS_2010

BoAstV_Cow_LC047798_Kagoshima2_3_2_JPN_2015

MLB1_Human_FJ222451_Human_MLB1_AUS_1999

Human_AB640831_IDH1482_India_2009

HAstV_Human_KC915035_PA73_ITA_2002

BatAstV_Hipposideros_larvatus_KJ571398_FG14_Hainan_CHN_2008

HAstV-3_Human_AF292074_Oxford_UK_XXXX

Human_AB299405_V1347_India_2004

MLB2_Human_JF742759_WD0559_2008_USA_2008

PAstV-5_Pig_KJ495996_XXX_USA_2009

CastV_Dog_NC_026814_Gillingham_UK_2012

HMO-A_Human_GQ415660_NI_295_NGA_2007

BatAstV_Vespertilio_murinus_KP843561_27_1_2012_CZE_2012

BatAstV_Miniopterus_schreibersii_KJ571377_BT017_1_CHN_2010

BatAstV_Miniopterus_schreibersii_KJ571378_BT017_2_CHN_2010

HAstV-1_Human_JX087965_PA124_ITA_2005

BatAstV_Pipistrellus_pipistrellus_KP843560_23_1_2012_CZE_2012

HAstV-4_Human_KF039912_623_RUS_2005

FAstV_Cat_KF155290_K40_KOR_2011

BatAstV_Myotis_ricketti_FJ571081_A900_CHN_2005

BatAstV_Miniopterus_magnater_EU847176_AFCD17_HKG_2005

FAstV_Cat_KF155288_K6_KOR_2011

BatAstV_Miniopterus_schreibersii_KJ571381_LS007_CHN_2010

BatAstV_Hipposideros_larvatus_KJ571395_FG05_Hainan_CHN_2008

FAstV_Cat_KF374704_POR_2012

PoAstV-2_Pig_KJ496049_HCP_13_USA_XXXX

PoAstV-2_Pig_KJ496030_PFTS_1_USA_XXXX

CastV_Dog_JQ081297_XXX_XXXXX_XXXX

BatAstV_Miniopterus_magnater_EU847209_AFCD175_HKG_2005

BatAstV_Miniopterus_magnater_EU847195_AFCD208_HKG_2005

BatAstV_Miniopterus_schreibersi_FJ571084_A1196_CHN_2006

BatAstV_Miniopterus_pusillus_EU847156_WCF6_HKG_2004

BatAstV_Miniopterus_pusillus_EU847214_AFCD273_HKG_2005

HAstV-2_Human_FJ842147_NK180_KEN_1999

BatAstV_Miniopterus_schreibersi_HQ613163_sy16_CHN_2008

BatAstV_Miniopterus_magnater_EU847208_AFCD167_HKG_2005

BatAstV_Taphozous_melanopogon_FJ571065_LD38_CHN_2007

BatAstV_Miniopterus_magnater_EU847151_AFCD77_HKG_2005

PoAstV-2_Pig_KJ496034_PFTS_2_USA_XXXX

BatAstV_Taphozous_melanopogon_FJ571091_DX17_CHN_2007

HAstV-4_Human_AF292075_Oxford_UK_XXXX

BatAstV_Hipposideros_larvatus_KT003291_Hil_GX_bszt12_CHN_2015

BatAstV_Miniopterus_magnater_EU847189_AFCD90_HKG_2005

CslAstV-7_California_sea_lion_JN420354_1169_USA_2010

BatAstV_Miniopterus_fuliginosus_JX863707_XMM137_MMR_2008

HHMAstV1_Marmota_himalayana_KY024237_Qinghai_CHN_XXXX

BatAstV_Miniopterus_magnater_KJ571393_NX29_Hainan_CHN_2008

BatAstV_Miniopterus_fuliginosus_JX863704_XMM437_MMR_2008

CslAstV-2_California_sea_lion_FJ890352_CSL2_USA_2008

BatAstV_Miniopterus_schreibersi_HQ613170_sy37_CHN_2008

\MLB1_RdR_Human_AB823732_BtnMLB1_86_BTN_2010

BatAstV_Miniopterus_magnater_EU847187_AFCD83_HKG_2005

BatAstV_Myotis_mystacinus_KP843559_16_1_2010_CZE_2010

BatAstV_Plecotus_auritus_KT894920_P3_DEU_2011

BatAstV_Scotophilus_kuhlii_HQ613172_HK14_CHN_2007

PoAstV-2_Pig_KJ496005_PFTS_6_USA_XXXX

BatAstV_Miniopterus_magnater_EU847188_AFCD87_HKG_2005

BoAstV_Cow_LC047787_Ishikawa24_6_JPN_2013

RatAstV_Rattus_norvegicus_HM450382_RS126_HKG_2007

Shrew-AstV_Shrew_KJ571479FG102_CHN_2012

Murine_astrovirus_Mouse_KC609001_BSRI1_USA_2012

PAstV-5_Pig_KJ496017_PFTS_14_NZL_XXXX

BatAstV_Myotis_nattereri_KT894909_N10_DEU_2013

CslAstV-3_California_sea_lion_FJ890353_CSL3_USA_2008

BatAstV_Myotis_ricketti_EU847162_WCF82_HKG_2004

BatAstV_Miniopterus_magnater_EU847206_AFCD88_HKG_2005

BatAstV_Megaerops_kusnotoi_KT008050_hwbc3_CHN_2015

BatAstV_Miniopterus_magnater_KJ571390_NX25_1_CHN_2008

BatAstV_Miniopterus_schreibersii_JQ814867_MsAstV_11_CHN_2010

BatAstV_Miniopterus_schreibersi_FJ571080_A894_CHN_2005

PAstV-5_Pig_KJ496045_PFTS_4_USA_XXXX

HAstV-5_Human_KF157967_HUN5186_HUN_2012

BatAstV_Miniopterus_schreibersii_JQ814860_MsAstV_5_CHN_2010

CslAstV-8_California_sea_lion_JN420355_1207_USA_2010

BatAstV_Tylonycteris_robustula_KJ571389_LS01_Hainan_CHN_2008

BoAstV_Cow_KX266907_43661_CHE_2015

VA2_Human_GQ502193_WD0680_USA_2009

HAstV-6_Human_GQ495608_192_BJ07_CHN_2007

BatAstV_Miniopterus_schreibersi_HQ613161_sy12_CHN_2008

Human_AB640835_IDH1371_IND_2009

BatAstV_Myotis_myotis_HM368174_N78_47_DEU_2008

BatAstV_Miniopterus_magnater_EU847204_AFCD329_HKG_2006

MLB1_Human_HM450380_MLB1_HK05_HKG_2005

HAstV-2_Human_KF039911_1029_RUS_2006
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S2: Maximum-likelihood phylogenetic tree of MAstV RdRp
Trees were generated using the maximum-likelihood method with 1,000 bootstrap replicates and nodes with bootstrap 
support values ≥70 are shown. Proposed species yet to be recognized are designated with a ^ symbol. Strains are colored by 
host and are indicated by the Host_GenBank Accession number_Strain_Country of isolation_Year of isolation.


