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ANV-2_Chicken_HQ330482_-VF07-13-7_UK_2007

BoAstV_Cow_KJ476833_G1_CHN_2013

TAstV-2_Turkey_EU143845_CO-01_USA_2001

BatAstV_Taphozous_melanopogon_FJ571071_DX19_CHN_2007

Human_FJ973620_VA1_USA_2008

PoAstV-4_Pig_LC201612_MoI2_3_2_JPN_2015

MiAstV_Mink_GU985458_SMS_SWE_XXXX

RAstV_Rattus_norvegicus_HM450381_RS118_HKG_2007

Human_JX087965_PA124_ITA_2005

Human_AB025808_O_24_93_439_JPN_1994

PAstV-4_Pig_KX060809_JXZS_CHN_2014

WBAstV_Wild_Boar_JQ340310_WBAstV-1_HUN_2011

Human_KM401565_Paris_FRA_XXXX

PAstV-4_Pig_JF713713_35_USA_2010

CAstV_Dog_KR349490_5617_BRA_2012

PAstV2_Pig_LC201586_HgOg2_1_JPN_2015

CslAstV-4_California_sea_lion_JN420351_1136_USA_2010

Human_AB025811_O_29_90_276_JPN_1990

BatAstV_Pipistrellus_abramus_EU847145_AFCD11_CHN_2005

RabAstV_Rabbit_JN052023_Nausica_ITA_2008

CslAstV-2_California_sea_lion_FJ890352_CSL2_USA_2008
CslAstV-8_California_sea_lion_JN420355_1207_USA_2010

PAstV_Pig_HM756258_V12-3_CAN_2006

Murine_astrovirus_Mouse_JX544743_STL_1_USA_2011

Human_KP942585_KMSP_03_CHN_2014

Bastrovirus_Rat_KX907128_16715-4_VNM_2014

Human_AB037273_96_146_CHN_1996

DcAstV_Camelus_dromedarius_KR868723_135_UAE_2013

Human_EF138827_1299_USA_1999

CAstV_Dog_KP404151_Huntingdon_UK_2014

Human_FJ755403_Beijing_176_CHN_2006

Human_AB031030_katano24_JPN_1999

Bastrovirus-7_Human_KU318321_Bastrovirus_7_NLD_1984-5

Human_KP242038_HFMD03_THA_2012

Human_EF138831_3383_USA_1999

Human_KP942593_KMSP_12_CHN_2013

Human_AB025809_O_25_93_197_JPN_1993

Human_KF039913_Nsc10_N358_RUS_2010

PAstV-4_Pig_LC201609_MoI2_1_1_JPN_2015

CAstV_Dog_KR349488_Sara_BRA_2013

Minke_whale_AstV_Minke_whale_HQ668143_MH03_629_USA_2003

Human_KX022687_MLB2_LIHT_CHE_2014

BoAstV_Cow_KP264970_BSRI_1_USA_2013

BoAstV_Cow_HQ916316_B76_HK_HKG_XXXX

BatAstV_Miniopterus_pusillus_EU847155_AFCD337_HKG_2006

RAstV_Rattus_norvegicus_HM450382_RS126_HKG_2007

Human_AB025806_O_22_93_525_JPN_1993

BoAstV_Cow_KT963071_715_ITA_2012

PAstV2_Pig_KY047721_SS_24_CHN_2014

FastV-2_Cat_KM017742_D2_USA_2013

Human_EF138830_2701_USA_1999

Bastrovirus_Rat_KX907129_16715-10_VNM_2014

Human_Z46658_Oxford6_UK_1989

Human_KP942582_KMNP_00_CHN_2014

CslAstV-11_California_sea_lion_JN420359_9822_USA_2010

Human_GQ415661_NI_196_NGA_2007

Bastrovirus_Bat_KX907133_16715-78_VNM_2014

BdAstV3_Bottlenose_dolphin_HQ668129_Tt23_USA_2007

PAstV-5_Pig_KJ495996_XXX_USA_2009

BoAstV_Cow_KX266905_23985_CHE_2015

BoAstV_Cow_KJ620979_GX7_CHN_2014

Human_AB000292_O_13_JPN_1993

Human_AB037274_96_198_CHN_1996

Human_KP942588_KMSP_06_CHN_2014

Human_GQ495608_192_BJ07_CHN_2007

Human_AF260508_Yuc_8_MEX_2000

Human_AB000300_S7_JPN_1997

Human_JF742759_WD0559_2008_USA_2008

PAstV-5_Pig_JX684072_US_P2011_2_USA_2011

Human_HQ398856_HUN4520_HUN_2010

Human_AB025805_O_21_93_583_JPN_1993

BufAstV_Water_Bu�alo_KT963069_619_ITA_2013

CslAstV-5_California_sea_lion_JN420352_1148_USA_2010

Human_Z66541_H8_UK_1995

Human_AB000295_O_35_JPN_1993

BoAstV_Cow_KX266906_42799_CHE_2015

CAstV_Dog_KP404149_Gillingham_UK_2012

HHMAstV-1_Marmota_himalayana_KY024237_Qinghai_CHN_XXXX

OAstV_LT706531_lib01454_UK_2013

BdAstV-1_Bottlenose_dolphin_HQ668123_Tt27_USA_2008

Human_NC013443_NI_295_NGA_2007

BoAstV_Cow_KJ476835_J22_CHN_2013

MiAstV_Mink_AY179509_XXX_XXXXX_XXXX

PAstV-5_Pig_LC201616_HgTa2_2_JPN_2015

Human_KJ920196_HMO_CLondon1_UK_2013

CslAstV-6_California_sea_lion_JN420353_1153_USA_2010

Human_GU223905_H191_RUS_2003

BoAstV_Cow_HQ916315_B34_HK_HKG_XXXX

Bastrovirus_Rat_KX907127_14294-55_VNM_2013

PAstV2_Pig_LC201592_Ishi_Ya8_JPN_2015

Human_AY720892_Dresden_DEU_2004
Human-KX932048_SJ163_221_USA_2008

Human_AF141381_Berlin_DEU_1999

CslAstV-10_California_sea_lion_JN420358_9715_USA_2010

Human_EF138824_2882_1999_OH_USA_1999

Human_GQ502193_WD0680_USA_2009

Human_FJ222451_MLB1_AUS_1999

PAstV-4_Pig_JX556692_IL135_USA_2011

Human_JN887820_lhar_KOR_2006

CAstV_Dog_KX599352_126_HUN_2012

PAstV_Pig_AB037272_83-74_JPN_XXXX

Human_AB031031_Katano23_6_JPN_1999

Human_KF039911_Nsc06_1029_RUS_2006

Human_AB829252_GUP187_TUR_2005

Bastrovirus-4_Human_KU318320_Bastrovirus_4_NLD_1984-5

Human_KC915035_ITA_2003_PA73_ITA_2002

PAstV2_Pig_KY047720_SS_1_CHN_2014

BoAstV_Cow_LC047788_Ishikawa9728_2013_JPN_2013

Human_AB000297_S5_XXXXX_XXXX

BoAstV_Cow_KX266908_43660_CHE_2015

Human_L06802_Oxford_ref_UK_1992

Human_AB013618_Osaka_91_JPN_1991

SslAstV1_Steller_sea_lion_FJ890354_Ssl1_USA_2008

PAstV_Pig_Y15938_Tokyo_JPN_XXXX

PAstV2_Pig_KJ495986_XXX_USA_2012

Human_JX857870_Vellore_26564_IND_2004

PAstV-5_Pig_KP747574_AstV_LL_2_CHN_2006

Human_KX932050_SJ9_6_USA_2010

BufAstV_Water_Bu�alo_KJ476838_M552_CHN_2013

BoAstV_Cow_HQ916314_B170_HK_HKG_XXXX

FoxAstV_Fox_KC692365_fox_5_NLD_2012

Human_KT224358_Geneva_2014_CHE_2014

Human_FJ402983_WD0016_USA_2008

BufAstV_Water_Bu�alo_KT963070_750_ITA_2013

FAstV-1_Cat_AF056197_Bristol_UK_XXXX

BoAstV_Cow_LC047794_Hokkaido12_27_JPN_2009

PAstV2_Pig_KY047724_ZZ_1_CHN_2014

Human_KP942589_KMSP_08_CHN_2014

BAstV_Cow_HQ916313_B18_HK_HKG_XXXX

Human_AB000291_S3_UK_1990

BoAstV_Cow_KT956903_CH15_CHE_2015

Cow_LC047796_Kagoshima1_7_2014_JPN_2014

Human_KP942592_KMSP_11_CHN_2013

PAstV_Pig_KF787112_GX1_CHN_2013

Human_EF138826_3085_USA_1999

BoAstV_Cow_KX266903_26875_CHE_2015

Bastrovirus-1_Human_KU318315_Bastrovirus_1_NLD_1984-5

Human_EF138828_754_USA_1999

WBAstV_Wild_Boar_KX033447_WBAstV-CH_CHN_2015

Human_GQ405856_Shenyang_CHN_2007

PAstV2_Pig_KY047722_WXK_2_CHN_2014

Human_AB025810_O_27_92_676_JPN_1992

Human_AB000289_OxfordAS_8811_UK_1993

Human_KP942587_KMSP_05_CHN_2014

YakAstV_Yak_KM822593_S8_CHN_2013

RabAstV_Rabbit_JF729316_2208_USA_2010

PAstV2_Pig_LC201585_Bu5_10_1_JPN_2014

Human_KJ920197_HMO_CLondon2_UK_2014

BoAstV_Cow_LC047792_Hokkaido12_18_2009_JPN_2009

Human_GQ901902_Nsc09_B4_RUS_2009

Bastrovirus_Bat_KX907131_16715-30_VNM_2014

OAstV_Sheep_Y15937_MTI_Edinburgh_UK_XXXX

CAstV_Dog_KP404152_Braintree_UK_2014

Human_Y08632_NOR7_NOR_1996

PAstV-4_Pig_LC201603_Bu5_10_2_JPN_2014

BAstV_Cow_HQ916317_B76_2_HK_HKG_XXXX

CslAstV-10_California_sea_lion_JN420357_9715_USA_2010

BoAstV_Cow_LC047800_Kagoshima2_38_2015_JPN_2015

Bastrovirus-2_Human_KU318318_Bastrovirus_2_NLD_1984-5

Human_AB000301_PAKAS_706_PAK_1993

PAstV2_Pig_LC201594_Iba_464_4_1_JPN_2015

PAstV-4_Pig_GU562296_HUN_2007_HUN_2007

PAstV-4_Pig_KU764484_15_13_USA_2015

Human_L23513_Oxford_UK_1993

SimianAstV_Chimp_KX273058_SimianAstV_CHN_XXXX

PoAstV-4_Pig_LC201610_MoI2_1_2_JPN_2015

Human_DQ070852_Goiania_GO_12_95_BRA_1995

Human_JX857868_28054_IND_2005

BoAstV_Cow_LC047789_Hokkaido11_7_2009_JPN_2009

Human_EF583300_WH1859_CHN_2007

Human_JX857869_S5363_2008_NPL_2008

PAstV2_Pig_KY047723_YY_1_CHN_2014

Human_JQ403108_DL030_CHN_2010

Human_AB823731_BtnMLB1_40_BTN_2010

CastV_Dog_KX599351_115_HUN_2012

FAstV-2_Cat_KM017743_D3_USA_2013

PAstV2_Pig_KJ496001_PFTS_2_USA_XXXX

CAstV_Dog_FM213332_6_05_ITA_2005

BoAstV_Cow_LC047799_Kagoshima2_24_2015_JPN_2015

Human_AB000286_816_93_JPN_1993

Human_DQ028633_Goiania_BRA_1994

Human_KP942590_KMSP_09_CHN_2013

PAstV-4_Pig_LC201600_Bu4_2_2_JPN_2014

Human_KX932052_SJ8_2_USA_2011

Human_KP942591_KMSP_10_CHN_2013

Human_AB025802_O_15_88_532_JPN_1988

Human_AB000290_NORAS_1128_NOR_1993

BatAstV_Hipposideros_armiger_FJ571068_LS11_CHN_2007

PAstV2_Pig_LC201593_Ishi_Im3_JPN_2015

PAstV2_Pig_JF713712_51_USA_USA_2010

Human_AB025803_O_16_88_561_JPN_1993

BoAstV_Cow_KJ620980_GX27_CHN_2014

Human_GQ891990_SG_USA_2007_XX_XX

Bastrovirus_Rat_KX907130_16715-26_VNM_2014

FAstV-2_Cat_KF374704_Viseu_PRT_2012

BoAstV_Cow_KX266901_23871_CHE_2015

Human_EF138825_2987_1999_OH_USA_1999

Bastrovirus_Rat_KX907132_16715-58_VNM_2014

PAstV-5_Pig_JX556693_US_IA122_USA_2011

PAstV2_Pig_KP982872_12R021_BEL_XXXX

Human_EF138829_3207_USA_1999

OAstV-2_Sheep_JN592482_OAstV-2_HUN_2009

PAstV-4_Pig_KU764485_15_14_USA_2015

CAstV_Dog_JN193534_Zoid_ITA_2010

PAstV-4_Pig_LC201601_Bu4_6_1_JPN_2014

PAstV-4_Pig_KX060808_JXJA_CHN_2014

Human_AB025801_O_03_91_283_JPN_1991

BatAstV_Hipposideros_pomona_FJ571074_LC03_CHN_2007

CslAstV-3_California_sea_lion_FJ890353_CSL3_USA_2008

Bat_AstV_Taphozous_melanopogon_FJ571067_LD71_CHN_2007

CAstV_Dog_JQ081297_XXX_XXXXX_XXXX

Human_GU732187_Nsc08_3364_RUS_2008

Human_KF157967_UN5186_HUN_2012

Human_GQ405857_Panjin_2007_CHN_2007

PAstV_Pig_HM756259_PoAstV12_4_CAN_2006

CAstV_Dog_GU376736_SH_CHN_2009

BdAstV-1_Bottlenose_dolphin_FJ890355_Bd1_USA_2007

BufAstV_Water_Bu�alo_KJ476837_M541_CHN_2013

CslAstV1_California_sea_lion_FJ890351_CSL1_USA_2006

CslAstV-9_California_sea_lion_JN420356_1234_USA_2010

Bastrovirus-5_Human_KU318319_Bastrovirus_5_NLD_1984-5

PastV-5_Pig_LC201620_Ishi_Im1_2_JPN_2015

CAstV_Dog_KX599349_2_HUN_2012

CAstV_Dog_HQ623147_toSH8_CHN_2008

Human_AB000298_O_1_JPN_1993

PcpAstV_Porcupine_KJ571486_LP084_CHN_2011

CcAstV2_Deer_HM447046_VS3600006_DNK_2010

Human_JF742760_Stl_2008_USA_2008

CastV_Dog_FM213331_8_05_ITA_2005

Human_FJ755402_Beijing_128_CHN_2005

BoAstV_Cow_LN879482_BH89_14_DEU_2014

BoAstV_Cow_KJ476836_J8_CHN_2013

KX932051_SJ177_110_USA_2008

BoAstV_Cow_LC047795_Kagoshima1_2_2014_JPN_2014

MiAstV_Mink_JX544744_STL_2_USA_2011

BatAstV_Taphozous_melanopogon_FJ571065_LD38_CHN_2007

BatAstV_Taphozous_melanopogon_FJ571066_LD77_CHN_2007

PAstV2_Pig_KY047730_CS_29_CHN_2014

BoAstV_Cow_LC047791_Hokkaido12_7_2009_JPN_2009

ChAstV-1_Cheetah_EU650331_FL_USA_2007

PAstV2_Pig_KY047728_CS_17_CHN_2014

CAstV_Dog_HQ623148_ofSH15_CHN_2008

PAstV-4_Pig_KJ495993_PFP_25_USA_2008

BoAstV_Cow_KX266902_26730_CHE_2015

CAstV_Dog_KP404150_Lincoln_UK_2012

BatAstV_Taphozous_melanopogon_FJ571069_LD04_2007

Human_KF859964_BF34_BFA_2010

Human_DQ344027_Guangzhou_CHN_2005

Human_JX087964_PR5142_ITA_2009

MouseAstV_Mus_musculus_JF755422_M_52_USA_2008

PAstV-4_Pig_LC201606_HgTa2_1_1_JPN_2015

PAstV2_Pig_JF713710_43_USA_USA_2010

HHMAstV-2_Marmota_himalayana_KY024238_Qinghai_CHN_XXXX

DcAstV_Camelus_dromedarius_KR868724_274_UAE_2013

BoAstV_Cow_KF233994_NeuroS1_USA_2011

BatAstV_Taphozous_melanopogon_FJ571070_LD27_CHN_2007

Human_KX932054_SJ114_508_USA_2008

MiAstV_Mink_JX544746_STL_4_USA_2011

CslAstV-7_California_sea_lion_JN420354_1169_USA_2010

Human_KP942583_KMSP101_CHN_2014

CAstV_Dog_KX599353_135_HUN_2012

PAstV2_Pig_LC201588_HgYa2_3_JPN_2015

PAstV_Pig_KP747573_AstV_LL_1_CHN_2006

FAstV-2_Cat_KF499111_1637F_HKG_2012

CAstV_Dog_HM045005_Bari_08_ITA_2008

Human_KF039910_Nsc05_430_RUS_2005

Human_KP942584_KMSP_02_CHN_2014

Human_KC915034_BA393_08_65_ITA_2008

PAstV2_Pig_KY047727_CS_16_CHN_2014

BatAstV_Taphozous_melanopogon_FJ571073_LD54_CHN_2007

Human_KF039912_Nsc05_623_RUS_2005

BatAstV_Miniopterus_magnater_EU847144_AFCD57_CHN_2005

PAstV2_Pig_LC201589_Ishi_Ya4_JPN_2015

Human_GQ415662_NE_3010_THA_2001

PAstV-5_Pig_JF713711_33_USA_USA_2010

Bastrovirus-3_Human_KU318317_Bastrovirus_3_NLD_1984-5

Human_KX932055_SJ133_214_USA_2008

PAstV2_Pig_LC201590_Ishi_Ya6_JPN_2015

CAstV_Dog_KR349491_Grav_BRA_2013

PastV-5_Pig_LC201617_MoI2_1_3_JPN_2015

PAstV2_Pig_JX556690_IA122_USA_2011

CAstV_Dog_KX599350_6_HUN_2012

DuAstV-1_Duck_FJ919225_DA06_CHN_XXXX

Human_HM237363_Katano_JPN_2010

Human_JX087963_PA65R_ITA_2002

Human_LC064152_NAGANO1545_JPN_2015

Human_FJ755405_Beijing_293_CHN_2007

BoAstV_Cow_KX266904_36716_CHE_2015

PAstV-4_Pig_KU764486_15_12_USA_2015

PastV-4_Pig_LC201604_Buta17_JPN_2014

PAstV-4_Pig_LC201608_HgTa2_3_JPN_2015

PAstV2_Pig_LC201591_shi_Ya7_2_JPN_2015

CAstV_Dog_KR349489_237_BRA_2013

CAstV_Dog_FM213330_3_05_ITA_2005

Human_KX932049_SJ275_576_USA_2008

FAstV_Cat_KM017741_FAstV_D1_USA_2013

Human_AB025804_O_20_93_601_JPN_1993

Human_U15136_Oxford-ref_UK_1994

Human_KX932053_SJ60_212_USA_2008

PAstV2_Pig_KY047729_CS_20_CHN_2014

PoAstV-4_Pig_LC201611_MoI2_2_JPN_2015

Bastrovirus_Pig_KX907134_17489-85_VNM_2013

OAstV_Sheep_LT706530_lib01455_UK_2014

PAstV2_Pig_KY047725_ZZ_3_CHN_2014

Human_GQ405855_Dalian_CHN_2007

Human_AB025812_O_33_87_25_JPN_1987

Human_KP942586_KMSP_04_CHN_2014

Human_AY720891_Dresden_DEU_2004

Human_AB823732_BtnMLB1_86_BTN_2010

Human_KP862744_kor85_KOR_2014

PAstV-4_Pig_LC201614_Iba_464_4_2_JPN_2015

Rat-AstV_Rousettus_sp._KX645667_LAP11_A0091_LAO_2011

CAstV_Chicken_JN582321_VF08-46_UK_2008

PAstV-5_Pig_LC201615_HgTa2_1_3_JPN_2015

Human_KF417713_PR326_ITA_2007

Human_KX932047_SJ127_259_USA_2008

PAstV2_Pig_KP759770_KNU14_07_KOR_2014

Human_JF491430_Nsc04_H355_RUS_2004

Human_AB000294_O_28_JPN_1993

PAstV2_Pig_KY047726_CS_5_CHN_2014

BoAstV_Cow_KX266907_43661_CHE_2015

PastV-5_Pig_LC201618_MoI2_3_1_JPN_2015

PAstV_Pig_GQ914773_Shanghai_CHN_2008

MiAstV_Mink_JX544745_STL_3_USA_2011

Murine_astrovirus_Mus_musculus_KC609001_BSRI1_USA_2012

BoAstV_Cow_KJ476832_J27_CHN_2013

PAstV_Pig_HM756260_PoAstV14_4_CAN_2006

BoAstV_Cow_LC047801_Kagoshima2_52_2015_JPN_2015

BoAstV_Cow_KJ476834_J7_CHN_2013

BoAstV_Cow_LC047797_Kagoshima2_3_1_2015_JPN_2015

PAstV-4_Pig_JX684071_P2011_1_USA_2011

Human_KF211475_JZ_CHN_2010

Human_DQ630763_WH1859_CHN_2007

BoAstV_Cow_LC047793_Hokkaido12_25_2009_JPN_2009

Human_AB000288_S2_UK_XXXX

Human_AB000293_O_14_JPN_1993

CcAstV1_Deer_HM447045_VS3600005_DNK_2010

Murine_astrovirus_lab_mouse_JQ408745_TF18LM_USA_2011

Human_KC342249_km1_CHN_2012

PAstV-4_Pig_LC201602_Bu4_6_2_JPN_2014

DcAstV_CCamelus_dromedarius_KR868721_169_UAE_2013

PAstV2_Pig_KY047719_LD_1_CHN_2014

Human_AF117209_H3_USA_1998

BoAstV_Cow_KM035759_CH13_CHE_2012

Human_KJ656124_102139_GMB_2009

PAstV-5_Pig_LC201619_Ishi_Im1_1_JPN_2015

BoAstV_Cow_LC047787_Ishikawa24_6_2013_JPN_2013

DcAstV_Camelus_dromedarius_KR868722_64_UAE_2013

PAstV2_Pig_LC201587_HgOg2_4_JPN_2015

Human_AB025807_O_23_93_482_JPN_1993

BatAstV_Taphozous_melanopogon_FJ571072_LD45_CHN_2007

BatAstV_Hipposideros_larvatus_KT003291_Hil_GX_bszt12_CHN_2015

PAstV-4_Pig_LC201605_HkKa2_1_JPN_2015

PAstV-5_Pig_JN088537_CC12_CAN_2009

ANV-1_Chicken_HM029238_XXX_CHN_2009

Human_EF138823_1638_USA_1999
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HAstV-4

HAstV-8

HAstV-5

HAstV-6

HAstV-2

HAstV-1

MAstV-1

MAstV-2

MAstV-5

MAstV-4

MAstV-11

AAstV

MAstV-19

MAstV-18
MAstV-17

MAstV-3

MAstV-6

MAstV-24^

MAstV-7

MAstV-8

MAstV-9

MAstV-12

MAstV-13

MAstV-14

MAstV-15
MAstV-16

MAstV-20^

MAstV-21^

MAstV-23^

MAstV-25^

MAstV-26^

MAstV-29^
MAstV-30^

MAstV-32^

MAstV-33^

HAstV-7

HAstV-3

MLB-1

MLB-2

MLB-3

VA-1/HMO-C

VA-3/HMO-B
VA-2/HMO-A

VA-4
VA-5

BF34

0.4

FoxAstV_Fox_KC692365_fox_5_NLD_2012

RAstV_Rattus_norvegicus_HM450381_RS118_HKG_2007

Human_EF138828_754_USA_1999

OAstV_Sheep_Y15937_MTI_Edinburgh_UK_XXXX

CcAstV1_Deer_HM447045_VS3600005_DMK_2010

PAstV-5_Pig_JX684072_US_P2011_2_USA_2011

PAstV4_Pig_LC201601_Bu4_6_1_JPN_2014

Bastrovirus_Pig_KX907134_17489_85_VNM_2013

BdAstV-1_Bottlenose_dolphin_HQ668123_Tt27_USA_2008

Bastrovirus_Bat_KX907131_16715_30_VNM_2014

FastV_Cat_KM017742_FAstV_D2_USA_2013

Human_JX087963_PA65R_ITA_2002

Human_AB025802_O_15_88_532_JPN_1988

BoAstV_Capsid_Cow_KP264970_BSRI_1_USA_2013

PAstV2_Pig_LC201587_HgOg2_4_JPN_2015

YakAstV_Yak_KM822593_S8_CHN_2013

Human_GQ502193_WD0680_USA_2009

CAstV_Dog_KR349490_5617_BRA_2012

Human_AB000297_S5_standard_XXXXX_XXXX

Human_AB823732_BtnMLB1_86_BTN_2010

Human_Y08632_NOR7_NOR_1996

MouseAstV_Mus_musculus_JF755422_M_52_USA_2008

BatAstV_Taphozous_melanopogon_FJ571067_LD71_CHN_2007

CAstV_Dog_HQ623148_ofSH15_CHN_2008

Human_DQ344027_Guangzhou_CHN_2005

Human_Z46658_Oxford6_UK_1989

Human_FJ755402_Beijing_128_CHN_2005

CcAstV2_Deer_HM447046_VS3600006_DMK_2010

Human_KX022687_MLB2_LIHT_CHE_2014

BoAstV_Cow_KX266902_26730_CHE_2015

RatAstV_Rousettus_sp._KX645667_LAP11_A0091_LAO_2011

BoAstV_Cow_LC047791_Hokkaido12_7_2009_JPN_2009

DcAstV_Camelus_dromedarius_KR868721_DcAstV_169_UAE_2013

PAstV2_Pig_JF713710_43_USA_USA_2010

Human_JF742760_Stl_2008_USA_2008

PastV-5_Pig_LC201617_MoI2_1_3_JPN_2015

CAstV_Dog_KX599350_2012_6_HUN_2012

PAstV_Pig_KP747573_AstV_LL_1_CHN_2006

Human_KP942584_KMSP_02_CHN_2014

OAstV_Sheep_LT706530_lib01455_UK_2014

Human_EF583300_WH1859_CHN_2007

Human_JX087964_PR5142_ITA_2009

Human_AB025806_O_22_93_525_JPN_1993

PAstV4_Pig_LC201603_Bu5_10_2_JPN_2014

PAstV_4_Pig_JF713713_35_USA_USA_2010

Bastrovirus_Rat_KX907129_16715_10_VNM_2014

Human_KP942590_KMSP_09_CHN_2013

PAstV-5_Pig_JF713711_33_USA_USA_2010

Human_GQ405857_Panjin_2007_CHN_2007

CAstV_Chicken_JN582321_VF08_46_UK_2008

Human_KP242038_HFMD03_THA_2012

Human_AB025808_O_24_93_439_JPN_1994

Human_AB025809_O_25_93_197_JPN_1993

MAstV33_BAstV_Cow_HQ916317_B76_2_HK_HKG_XXXX

Bastrovirus_Rat_KX907130_16715_26_VNM_2014

BdAstV-1_Bottlenose_dolphin_FJ890355_Bd1_USA_2007

PastV-5_Pig_LC201620_Ishi_Im1_2_JPN_2015

CAstV_Dog_KR349491_Grav_BRA_2013

PAstV2_Pig_JX556690_IA122_USA_2011

Human_KP942587_KMSP_05_CHN_2014

PAstV4_Pig_KX060809_JXZS_CHN_2014

Human_KJ920196_CLondon1_UK_2013

PoAstV4_Pig_LC201610_MoI2_1_2_JPN_2015

PAstV2_Pig_KY047723_YY_1_CHN_2014

PAstV4_Pig_LC201600_Bu4_2_2_JPN_2014

PAstV-5_Pig_KP747574_AstV_LL_2_CHN_2006

Human_EF138831_3383_USA_1999

Human_JX857869_S5363_NPL_2008

Bastrovirus_1_Human_KU318315_Bastrovirus_1_NLD_1984-5

BoAstV_Cow_KX266908_43660_CHE_2015

ANV-2_Chicken_HQ330482_ANV_VF07_13_7_UK_2007

Human_HQ398856_HUN4520_HUN_2010

Human_NC013443_NI_295_NGA_2007

CAstV_Dog_FM213332_6_05_ITA_2005

Human_AB000289_OxfordAS_8811_UK_1993

Bastrovirus_3_Human_KU318317_Bastrovirus_3_NLD_1984-5

PAstV-5_Pig_LC201619_Ishi_Im1_1_JPN_2015

PastV-5_Pig_LC201618_MoI2_3_1_JPN_2015

BoAstV_Cow_KX266905_23985_CHE_2015

PAstV_Pig_AB037272_83_74_JPN_XXXX

BoAstV_Cow_LC047793_Hokkaido12_25_JPN_2009

Human_KC342249_km1_CHN_2012

DcAstV_Camelus_dromedarius_KR868724_DcAstV_274_UAE_2013

Human_DQ070852_Goiania_GO_12_95_BRA_1995

Human_AY720892_Dresden_DEU_2004

PAstV2_Pig_LC201588_HgYa2_3_JPN_2015

BatAstV_Taphozous_melanopogon_FJ571073_LD54_CHN_2007

CslAstV_4_California_sea_lion_JN420351_1136_USA_2010

Human_AB025803_O_16_88_561_JPN_1993

BoAstV_Cow_LC047797_Kagoshima2_3_1_JPN_2015

Human_EF138829_3207_USA_1999

BatAstV_Miniopterus_pusillus_EU847155_AFCD337_HKG_2006

BdAstV3_Bottlenose_dolphin_HQ668129_Tt23_USA_2007

BoAstV_Cow_LC047800_Kagoshima2_38_2015_JPN_2015

PAstV4_Pig_LC201609_MoI2_1_1_JPN_2015

PAstV4_Pig_KJ495993_PFP_25_USA_2008

Human_Z66541_H8_UK_1995

PastV4_Pig_LC201604_JPN_Buta17_JPN_2014

CslAstV1_California_sea_lion_FJ890351_CSL1_USA_2006

PAstV4_Pig_JX556692_IL135_USA_2011

CAstV_Dog_HQ623147_toSH8_CHN_2008

Human_JN887820_lhar_KOR_2006

Human_HM237363_Katano_JPN_2010

BatAstV_Taphozous_melanopogon_FJ571072_LD45_CHN_2007

Human_KP942592_KMSP_11_CHN_2013

MiAstV_Mink_JX544746_STL_4_USA_2011

BoAstV_Cow_KJ620979_GX7_CHN_2014

Human_DQ028633_Goiania_GO_12_BRA_1994

PAstV2_Pig_LC201592_Ishi_Ya8_JPN_2015

Human_KP942583_KMSP101_CHN_2014

Human_KP942582_KMNP_00_CHN_2014

BoAstV_Cow_HQ916316_B76_HK_HKG_XXXX

BoAstV_Cow_KX266906_42799_CHE_2015

FAstV_Cat_KM017741_FAstV_D1_USA_2013

Human_GQ405856_Shenyang_CHN_2007

BoAstV_Cow_LC047789_Hokkaido11_7_2009_JPN_2009

PAstV2_Pig_KY047724_ZZ_1_CHN_2014

MiAstV_Mink_JX544745_STL_3_USA_2011

PAstV2_Pig_KY047721_SS_24_CHN_2014

Human_KP942593_KMSP_12_CHN_2013

Human_FJ402983_WD0016_USA_2008

MAstV33_BoAstV_Cow_KJ476835_J22_CHN_2013

CslAstV_9_California_sea_lion_JN420356_1234_USA_2010

CAstV_Dog_JN193534_Zoid_ITA_2010

Human_GU732187_Nsc08_3364_RUS_2008

PAstV2_Pig_LC201586_HgOg2_1_JPN_2015

PoAstV4_Pig_LC201612_JPN_MoI2_3_2_JPN_2015

Human_AB025801_O_03_91_283_JPN_1991

TAstV2_Turkey_EU143845_CO_01_USA_2001

MAstV33_BufAstV_Water_Bu�alo_KJ476837_M541_CHN_2013

PAstV_Pig_HM756259_PoAstV12_4_CAN_2006

Human_EF138826_3085_USA_1999

Human_GQ415661_NI_196_NIG_2007

PAstV2_Pig_LC201594_Iba_464_4_1_JPN_2015

CslAstV8_California_sea_lion_JN420355_1207_USA_2010

PAsVt_Pig_HM756258_PoAstV12_3_CAN_2006

FAstV-2_Cat_KF499111_1637F_HKG_2012

BoAstV_Cow_KX266904_36716_CHE_2015

BoAstV_Cow_KF233994_NeuroS1_USA_2011

Human_AB013618_Osaka_91_JPN_1991

Human_AB000286_816_93_JPN_1993

CAstV_Dog_FM213330_3_05_ITA_2005

CAAstV_Dog_HM045005_Bari_08_ITA_2008

Human_AB000298_O_1_JPN_1993

PAstV2_Pig_GU562296_HUN_2007_HUN_2007

Human_AB829252_GUP187_TUR_2005

PAstV2_Pig_KY047729_CS_20_CHN_2014

PAstV_Pig_KF787112_PAstV_GX1_CHN_2013

PAstV_2_Pig_GQ914773_Shanghai_CHN_2008

ChAstV_Cheetah_EU650331_FL_2007_USA_2007

ANV-1_Chicken_HM029238_XXX_CHN_2009

HHMAstV2_Marmota_himalayana_KY024238_Qinghai_CHN_XXXX

MouseAstV_lab_mouse_JQ408745_TF18LM_USA_2011

PAstV2_Pig_KJ495986_XXX_USA_2012

PAstV_Pig_Y15938_Tokyo_JPN_XXXX

CastV_Dog_KX599351_115_HUN_2012

CslAstV10_California_sea_lion_JN420358_9715_USA_2010

FAstV-1_Cat_AF056197_Bristol_UK_XXXX

PAstV2_Pig_LC201591_shi_Ya7_2_JPN_2015

Human_AB000293_O_14_JPN_1993

BufAstV_Water_Bu�alo_KT963070_750_ITA_2013

PAstV2_Pig_LC201585_Bu5_10_1_JPN_2014

Bastrovirus_Rat_KX907132_16715_58_VNM_2014

Human_AB031031_Katano23_6_JPN_1999

Human_FJ755403_Beijing_176_CHN_2006

Human_GQ891990_SG_USA_2007

Human_AB000295_O_35_JPN_1993

BoAstV_Cow_KT956903_CH15_CHE_2015

MouseAstV_Mouse_JX544743_STL_1_USA_2011

Human_GU223905_H191_RUS_2003

CAstV_Dog_KP404151_Huntingdon_UK_2014

CAstV_Dog_GU376736_SH_CHN_2009

Human_JX087965_PA124_ITA_2005

Human_KC915035_ITA_2003_PA73_ITA_2002

BoAstV_Cow_KX266901_23871_CHE_2015

WBAstV_wild_boar_KX033447_WBAstV_CH_CHN_2015

RabAstV_Rabbit_JN052023_Nausica_ITA_2008

Human_KP942591_KMSP_10_CHN_2013

Minke_whale_AstV_Minke_whale_HQ668143_MH03_629_USA_2003

PAstV2_Pig_KP982872_Bel_12R021_BEL_XXXX

Human_AB025811_O_29_90_276_JPN_1990

PcpAstV_Porcupine_KJ571486_LP084_CHN_2011

BoAstV_Cow_LN879482_BH89_14_DEU_2014

Human_AB823731_BtnMLB1_40_BTN_2010

BufAstV_Water_Bu�alo_KT963069_619_ITA_2013

OAstV-2_Sheep_JN592482_OAstV_2_HUN_2009

Human_GQ405855_Dalian_CHN_2007

RabAstV_Rabbit_JF729316_2208_USA_2010

Human_AB000294_O_28_JPN_1993

Human_KF039913_Nsc10_N358_RUS_2010

PAstV2_Pig_KY047726_CS_5_CHN_2014

Human_KF039911_Nsc06_1029_RUS_2006

MAstV33_BufAstV_Water_Bu�alo_KJ476838_M552_CHN_2013

DuAstV1_Duck_FJ919225_DA06_CHN_XXXX

BatAstV_Taphozous_melanopogon_FJ571070_LD27_CHN_2007

BatAstV_Miniopterus_magnater_EU847144_AFCD57_CHN_2005

DcAstV_Camelus_dromedarius_KR868722_DcAstV_64_UAE_2013

Human_KP862744_kor85_KOR_2014

CAstV_Dog_KX599352_126_HUN_2012

CAstV_Dog_KP404149_Gillingham_UK_2012

FAstV_Cat_KF374704_Viseu_PRT_2012

MiAstV_Mink_GU985458_SMS_SWE_XXXX

BoAstV_Cow_HQ916314_B170_HK_HKG_XXXX

Human_LC064152_NAGANO1545_JPN_2015

BoAstV_Cow_KJ620980_GX27_CHN_2014

Human_KJ920197_HMO_CLondon2_UK_2014

Human_AF117209_H3_USA_1998

CslAstV_2_California_sea_lion_FJ890352_CSL2_USA_2008

BoAstV_Cow_HQ916315_B34_HK_HKG_XXXX

PoAstV4_Pig_LC201611_JPN_MoI2_2_JPN_2015

CAstV_Dog_KP404152_Braintree_UK_2014

WBAstV_1_Wild_Boar_JQ340310_WBAstV_1_HUN_2011

PAstV_Pig_HM756260_PoAstV14_4_CAN_2006

Human_KF157967_UN5186_HUN_2012

OAstV_Sheep_LT706531_lib01454_UK_2013

FAstV_Cat_KM017743_FAstV_D3_USA_2013

PAstV4_Pig_JX684071_P2011_1_USA_2011

PAstV-5_Pig_JN088537_CC12_CAN_2009

Human_AF260508_Yuc_8_M_2000

CslAstV_11_California_sea_lion_JN420359_9822_USA_2010

PAstV2_Pig_LC201590_Ishi_Ya6_JPN_2015

Human_EF138823_Hu_HAstV_1_1638_USA_1999

Human_AB025810_O_27_92_676_JPN_1992

MAstV33_BoAstV_Cow_KJ476834_J7_CHN_2013

Human_KP942585_KMSP_03_CHN_2014

SimianAstV_Chimp_KX273058_SimianAstV_CHN_XXXX

Human_AB025812_O_33_87_25_JPN_1987

BoAstV_Cow_LC047801_Kagoshima2_52_2015_JPN_2015

CAstV_Dog_JQ081297_XXX_XXXXX_XXXX

Human_KT224358_Geneva_2014_CHE_2014

MiAstV_Mink_AY179509_XXX_XXXXX_XXXX

Human_EF138827_1299_USA_1999

PAstV4_Pig_LC201605_HkKa2_1_JPN_2015

CAstV_Dog_KR349488_Sara_BRA_2013

PAstV2_Pig_LC201589_Ishi_Ya4_JPN_2015

PAstV-5_Pig_LC201616_HgTa2_2_JPN_2015

Bastrovirus_2_Human_KU318318_Bastrovirus_2_NLD_1984-5

Human_KJ656124_102139_GBA_2009

BoAstV_Cow_KJ476833_G1_CHN_2013

BatAstV_Pipistrellus_abramus_EU847145_AFCD11_CHN_2005

Human_KC915034_BA393_08_65_ITA_2008

Human_AB000300_S7_standard_JPN_1997

Human_AB000292_O_13_JPN_1993

Human_EF138825_2987_1999_OH_USA_1999

BoAstV_Cow_KM035759_CH13_CHE_2012

MiAstV_Mink_JX544744_STL_2_USA_2011

Human_KF039912_Nsc05_623_RUS_2005

MAstV33_BoAstV_Cow_KJ476836_J8_CHN_2013

MAstV33_BoAstV_Cow_KJ476832_J27_CHN_2013

DcAstV_Camelus_dromedarius_KR868723_DcAstV_135_UAE_2013

Bastrovirus_5_Human_KU318319_Bastrovirus_5_NLD_1984-5

PAstV2_Pig_KJ496001_PFTS_2_USA_XXXX

Human_KF211475_JZ_CHN_2010

Human_AB025805_O_21_93_583_JPN_1993

Human_AY720891_Dresden_DEU_2004

Human_AB025807_O_23_93_482_JPN_1993

MAstV33_BAstV_Cow_HQ916313_B18_HK_HKG_XXXX

MouseAstV_Mouse_KC609001_BSRI1_USA_2012

CAstV_Dog_KR349489_237_BRA_2013

BoAstV_Cow_KX266907_43661_CHE_2015

CastV_Dog_FM213331_8_05_ITA_2005

Human_KM401565_Paris_FRA_XXXX

BoAstV_Cow_LC047794_Hokkaido12_27_JPN_2009

Human_AB031030_katano24_JPN_1999

PAstV2_Pig_KY047720_SS_1_CHN_2014

CslAstV7_California_sea_lion_JN420354_1169_USA_2010

Human_JF491430_Nsc04_H355_RUS_2004

PAstV2_Pig_KY047727_CS_16_CHN_2014

BoAstV_Cow_LC047787_Ishikawa24_6_2013_JPN_2013

PAstV2_Pig_KY047725_ZZ_3_CHN_2014

Human_AF141381_Berlin_DEU_1999

Human_KP942589_KMSP_08_CHN_2014

PAstV2_Pig_JF713712_51_USA_USA_2010

Human_AB037274_96_198_CHN_1996

Human_JF742759_WD0559_2008_USA_2008

Bastrovirus_Bat_KX907133_16715_78_VNM_2014

_BatAstV_Taphozous_melanopogon_FJ571066_LD77_CHN_2007

Human_KP942586_KMSP_04_CHN_2014

Human_GQ901902_Nsc09_B4_RUS_2009

PAstV4_Pig_LC201614_Iba_464_4_2_JPN_2015

Human_AB000290_NORAS_1128_NOR_1993

RAstV_Rattus_norvegicus_HM450382_RS126_HKG_2007

Bastrovirus_4_Human_KU318320_Bastrovirus_4_NLD1984-5

PAstV4_Pig_LC201608_HgTa2_3_JPN_2015

Human_KF417713_PR326_ITA_2007

CslAstV5_California_sea_lion_JN420352_1148_USA_2010

Human_EF138830_2701_USA_1999

Human_AB000301_SX_PAKAS_706_PAK_1993

Human_EF138824_2882_1999_OH_USA_1999

BoAstV_Cow_LC047796_Kagoshima1_7_2014_JPN_2014

PAstV4_Pig_KX060808_JXJA_CHN_2014

CslAstV10_California_sea_lion_JN420357_9715_USA_2010

PAstV2_Pig_KY047728_CS_17_CHN_2014

Human_FJ755405_Beijing_293_CHN_2007

BoAstV_Cow_LC047788_Ishikawa9728_2013_JPN_2013

Human_AB037273_96_146_CHN_1996

BatAstV_Taphozous_melanopogon_FJ571065_LD38_CHN_2007

BatAstV_Hipposideros_larvatus_KT003291_Hil_GX_bszt12_CHN_2015

Human_KF859964_BF34_BFA_2010

PAstV4_Pig_LC201602_JPN_Bu4_6_2_JPN_2014

CAstV_Dog_KX599353_135_HUN_2012

Bastrovirus_Rat_KX907127_14294_55_VNM_2013

CAstV_Dog_KX599349_2012_2_HUN_2012

Human_GQ495608_192_BJ07_CHN_2007

Human_JX857870_Vellore_26564_IND_2004

PAstV_4_Pig_KU764485_15_14_USA_2015

Human_FJ973620_VA1_USA_2008

CAstV_Dog_KP404150_Lincoln_UK_2012

BoAstV_Cow_KX266903_26875_CHE_2015

Human_AB000288_S2_standard_UK_XXXX

PAstV-5_Pig_LC201615_HgTa2_1_3_JPN_2015

Human_U15136_Oxford_ref_UK_1994

PAstV2_Pig_KP759770_KNU14_07_KOR_2014

BatAstV_Hipposideros_armiger_FJ571068_LS11_CHN_2007
BatAstV_Hipposideros_pomona_FJ571074_LC03_CHN_2007

CslAstV_6_California_sea_lion_JN420353_1153_USA_2010

Human_L06802_Oxford_ref_UK_1992

Human_KP942588_KMSP_06_CHN_2014

Human_KF039910_Nsc05_430_RUS_2005

PAstV2_Pig_KY047719_LD_1_CHN_2014

Human_AB025804_O_20_93_601_JPN_1993

BoAstV_Cow_LC047795_Kagoshima1_2_2014_JPN_2014

PAstV2_Pig_KY047730_CS_29_CHN_2014

Human_AB000291_S3_standard_UK_1990

PAstV-5_Pig_JX556693_US_IA122_USA_2011

Human_FJ222451_MLB1_AUS_1999

Human_L23513_Oxford_UK_1993
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PAstV2_Pig_LC201593_Ishi_Im3_JPN_2015

Human_DQ630763_WH1859_CHN_2007

Bastrovirus_7_Human_KU318321_Bastrovirus_7_NLD_1984-5
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MAstV-24^

MAstV-7

MAstV-5

MAstV-2

HAstV-1

MAstV-25^

HAstV-3

HAstV-7

HAstV-6

HAstV-2

HAstV-4

HAstV-5
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MAstV-1

MAstV-23^
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MAstV-19

MAstV-18

MAstV-20^
MAstV-14

MAstV-15
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MAstV-13
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MAstV-10

MLB-1

MLB-2

MLB-3 MAstV-6

MAstV-33^

MAstV-9

VA-3/HMO-B
VA-2/HMO-A

VA-4
VA-5

BF34

VA-1/HMO-C

MAstV-8

MAstV-11

MAstV-4

MAstV-10

MAstV-21^

MAstV-26^

MAstV-27^
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MAstV-28^

MAstV-28^

MAstV-29^

MAstV-30^

MAstV-31^

MAstV-31^

MAstV-32^

S1a)  S1b)  

Human/Chimp

Cat/Cheetah/Fox

Pig/Wild boar/Porcupine

Dog

Aquatic species

Camel/Yak

Cow/Deer/Water Bu�alo

Bat

Mink/Marmot/Rabbit

Sheep

Mouse/Rat

S1: Maximum-likelihood phylogenetic tree of MAstV a) capsid nucleotide and b) capsid amino acid sequences
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.


