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Genetic characteristics and phylogeographic dynamics of Lagoviruses, 1988-2021
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Supplementary Figure 1. The phylogenetic tree based on the full-length genome sequences of lagoviruses, 1988-2021. The
unrooted ML phylogenetic tree of 240 full-length Lagovirus genomes classifying all the strains into four major clades (RCV,
HaCV/EBHSV, GI.1/RHDV and GI1.2/RHDV?2). GI.1 can be further classified into four sub-clades (1a-1d) and GI.2 into six sub-
clades (2a-2f). The major clades and sub-clades of the RHDV are indicated. The percentage of replicate trees in which the
associated taxa clustered together in the bootstrap test (1000 replicates) are indicated at each node. The evolutionary distances
were computed using the best-fit substitution model (SYM+1+G4 ). The red color clades represent Germany (n=69), green USA
(n=24), blue Poland (n=22) and yellow color represents Portugal (n=13). The tree was visualized and modified proportionally
using FigTree v1.4. The viruses used in genomic similarity analysis (Figure 2) are highlighted using blue boxes.
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Supplementary Figure 2. The phylogenetic tree based on VP60 coding sequences of Lagoviruses, 1988-2021. An unrooted

ML phylogenetic tree of 240 VP60 coding sequences of Lagoviruses classifying all the strains in to four major clades (RCV,

HaCV/EBHSV, GIL.1/RHDV and GI.2/RHDV?2). GI.1 and GI.2 can be further classified into four sub-clades each (1a-1d, 2a-2d
respectively). The major clades and sub-clades of the RHDV are indicated. The percentage of replicate trees in which the
associated taxa clustered together in the bootstrap test (1000 replicates) are indicated at each node. The evolutionary distances
were computed using the best-fit substitution model (GTR+F+I+G4 ). The red color clades represent Germany (n=69), green
USA (n=24), blue Poland (n=22) and yellow color represents Portugal (n=13). The trees were constructed with IQ-TREE v1.6.12,
visualized and modified proportionally using FigTree v1.4.
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KM878681.1_RHDV-N11_Spain-2014-Rabbit

KY235675.1_QC_Canada_WIN-AH-2016-OTH-0018_Canada-2016-Rabbit
LR899170.1_ RHDV_GER-NW_EI15-7.L03600_2016_Germany

MW926373.1_RHDV2_D2014271_USA-2020-Rabbit
MW926371.1_RHDV2_D2014044_USA-2020-Rabbit
MW926372.1_RHDV2_D2014080_USA-2020-Rabbit
MW926380.1_RHDV2_S2100208_USA-2021-Rabbit
MW926381.1_RHDV2_S2101296_USA-2021-Rabbit
MW926379.1_RHDV2_S2009752_USA-2020-Rabbit
MW926378.1_RHDV2_S2009110_USA-2020-Rabbit

MW926374.1_RHDV2_D2100068_USA-2021-Rabbit
MW926377.1”RHDV2~S2008982_USA-2020-Rabbit
MW926384.1_ RHDV2_S2101766_USA-2021-Rabbit
MW926383.1”RHDV2_T2002842_USA-2020-Rabbit
MW926376.1_RHDV2_S2007194” USA-2020-Rabbit
MW926375.1”RHDV2~S2006894_USA-2020-Rabbit
MW926382.1_RHDV2_S2101824_USA-2021-Rabbit
MT506237.1 RHDV2 Apr2020_AZ1_USA-2020-Rabbit
MT506233.1_RHDV2_Apr2020_TX1_USA-2020-Rabbit
&9 MT506234.1”RHDV2_Mar2020” NMI_USA-2020-Rabbit _
of] 1007 MT900572.1”BC_Canada_WIN-AH-2018-OTH-0032_Canada-2018-Rabbit

MT900571.1_BC_Canada_WIN-AH-2018-OTH-0029_Canada-2018-Rabbit
100 - MT900573.1"BC_Canada_WIN-AH-2019-OTH-0022_Canada-2019-Rabbit

MN853659. 1_LIB_Poland-2018-Rabbit
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10oMN738377.1_RHDV2_16-3500d_France-2016-Rabbit
100" 1 MT506236.1 RHDV2 Mar2020_NY1_USA-2020-Rabbit
| MT506235.1_RHDV2 Mar2020” NY2_USA-2020-Rabbit
, LR899144.1 RHDV_GER-BY EI06-11L03565 2019 Germany
85 LR899180.1 RHDV GER-NW D123-3.L00914 2014 Germany
100 LR899176.1_RHDV_GER-NW_D102-1.L.00435_2013_Germany
1G9 LR899161.1_RHDV_GER-NW_D102-2.L00436_2013_Germany
108 LR899184.1_RHDV_GER-NW_D44.L00716 2014 Germany
of- LR899181.1 RHDV GER-NW_D46-2..00718_2014_Germany '
T MN737113.1 RHDV2_Gl.2 O cun_FR_2010_10-28_France-2010-Rabbit
LR899186.1 RHDV_GER-NW_D61-2.L.00910_ 2014 German

I\

— Gl.2d

100

% y
| ! MN737114.1 RHDV2 GI.2 O cun FR 2010_10-32_France-2010-Rabbit
LR899183.1 RHDV_GER-NW_D108-2.000860_2014 Germany
¢ LR899175.1_ RHDV_GER-RP D24.L00713 2014_Germany _
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95 KX357686.1
] KX357685.1

0oMN786321.1_ RHDV2_16-3600d_France-2016-Rabbit
0'KX357704.1 RCV_AUS_VIC_BM-49_2009_Australia-2009
KX357703.1_RCV_AUS_VIC_BM-45_2009_Australia-2009
0KX357705.1_RCV_AUS_VIC_BM-60_2009_Australia-2009
(0 KX357698.1_RCV_AUS_VIC_BEN-124_2010_Australia-2010
A1 KX357697.1_RCV_AUS_VIC_BEN-115_2010_Australia-2010
KX357700.1_RCV_AUS_VIC_BEN-52_2010_Australia-2010
KX357663.1_RCV_AUS_ACT_GUN-238_2012_Australia-2012
KX357658.1_ RCV_AUS_ACT_GUN_1-240 2012 Australia-2012
KX357702.1_RCV_AUS_VIC_BM-35_2009 Australia-2009
KX357696.1_ RCV_AUS_VIC_BEN-10_2009_Australia-2009
KX357699.1_RCV_AUS_VIC_BEN-35_2009_Australia-2009
KX357701.1_RCV_AUS_VIC_BM-2_2007_Australia-2009
KX357657.1_RCV_AUS_ACT_Gudg-89_2014_Australia-2014
0oKX357656.1 RCV_AUS_ACT Gudg-79 2014_Australia-2014
J0KX357693.1_RCV_ V-8 2007
KX357692.1_ RCV_AUS_NSW_V-5_2007_Australia-2007
10 KX357691.1_RCV_AUS_NSW V-4 2007_Australia-2007
m KX357682.1_RCV_AUS_NSW_0C-13_2007_Australia-2007
KX357690.1_RCV_AUS_NSW_OC-7_2007_Australia-2007
KX357684.1_RCV_AUS_NSW_0OC-18_2007_Australia-2007
KX357687.1
KX357688.1
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RCV_AUS_NSW_OC-33"2007_Australia-2007
RCV_AUS_NSW_0OC-36_2007_Australia-2007 -
RCV_AUS_NSW_OC-26_2007Australia-2007 RCV
RCV_AUS_NSW_0OC-20_2007_Australia-2007
KX357689.1_RCV_AUS_NSW_0C-39_2007_Australia-2007
T00KX357683.1_RCV_AUS_NSW_OC-15_2007_Australia-2007
i0p NC_01170471 RCV_MIC-07_Australia-2007 ‘
0KX357673.1_RCV_AUS_NSW_BUR1-1_2007_Australia-2007
KX357694.1_RCV_AUS_NSW_WAU-1 2009 Australia-2009
KX357675.1_RCV_AUS_NSW_CAT _3-4_2007_Australia-2007
00KX357707.1"RCV_NZ_Southland_Gore-425A 2013 New_Zealand-2013
KX357681.1_RCV_AUS_NSW_OAK_NT-12 2011 Australia-2011
KX357664.1_RCV_AUS_ACT GUN-343 2014 _Australia-2014
0KX357655.1_RCV_AUS_ACT_Gudg-26 2013 "Australia-2013
0 KX357662.1_RCV_AUS_ACT_GUN-160_2011"Australia-2011
it KX357661.1_RCV_AUS_ACT_GUN-159_2011"Australia-2011
) §§gg;g;8%_RCV AUS_NSW_LWR-1 2010 Australia-2010

RCV_AUS_NSW_MIC5-8_2007_Australia-2007
KX357665.1_RCV_AUS_ACT ‘GUN1-11_2007_Australia-2007
g9 KX357679.1_RCV_AUS_NSW_MIC3-3_2007_Australia-2007
§ KX357669.1_RCV_AUS_ACT "GUN1-60_2010_Australia-2010

) KX357660.1_RCV_AUS_ACT_GUN-121_2010_Australia-2010
99;- KX357666.1_RCV_AUS_ACT_GUN1-22_2008_Australia-2008
KX357659.1_ RCV_AUS_ACT_GUN_1-29 2008 _Australia-2008
o KX357674.1_ RCV_AUS_NSW_CAT_2-12_2007_Australia-2007
g9 NC_002615.1_EBHSV-GD_France-1996
MF356366.1_EBHSV_WOLF 17 2016 ITA Italy-2016
A LR899188.1 EBHSV GER-BY_F197.L03477 2019 germany-2019
B LR899171.1_ EBHSV_GER-NW EI112-7.L03613 2019 Germany-2019
LR899140.1_EBHSV_GER-NI_EI129-20.L03596_2019_Germany-2019
THop LR899185.1_EBHSV_GER-NW_EI20-1.L03476_2019_Germany-2019

J\

LR899152.1_EBHSV_GER-TH EI04-2.L.03594 2020 Germany-2020 — HaCV/EBHSV

100

LR899182.1 EBHSV_GER-BY_EI104-12.L03475 2019 Germany-2019

00 MK138383.1_HaCV-A1 _AUS_VIC_JM-29 2017 Australia-2017
MH204883.1_HaCV_E15-431 France-2015

5 S_VIC_JM-24 2017 Australia-2017

100

cun_FR_2006_06-11_France-2006-GI.3
oL | _GER-SN_D105-2.L.00438_2013_Germany =
9¢ MNB853658.1_F77-3 Poland-2015-Rabbit

MK895974.1 RHDV_China-2014-Rabbit
o LR899172.1 RHDV GER-SN_D107.L00439 2013 Germany
U1 LR899169.1 RHDV_GER-SN_EI297-1.L03606_2016_Germany
LR899138.1_RHDV_GER-SN_EI67.L03566_2017 Germany
ngLR899174.1
J0LR899168.1

HM623309.1_ NJ-2009_China-2009-Rabbit
3 KY235676.1 MB_Canada_WIN-AH-2011-0TH-026_Canada-2016-Rabbit
§ KY679905.1"STR2014_Poland-2014-Rabbit
40 KY3190311 BIE 2015 Poland-2015-Rabbit
KY319034.1"SKO 2013 Poland-2013-Rabbit
KF677011.2"STRZ012_Poland-2012-Rabbit
10LR899155 1"RHDV_GER-RP_EI73-1.L03576_2018_Germany
0KY319035.1"W147 05_Polarid-2005-Rabbit
g KP144791.2"GRZ 2004_Poland-2004-Rabbit
9 KY679902.17L145_Poland-2004-Rabbit L G1.1a
il KY679904.1"STRZ:2013_Poland-2013-Rabbit :
10p' KY3190321 GLE 2013 Poland-2013-Rabbit
100100 DQ280493.1_WHNRH_China-2005
' AY523410.1°CD_China_China-2004
EU003578.17IN-05_USA-2005
EF558581.1 Erfurt_Germany-2007
LR899162.1"RHDV_GER-BB_D66-15..03609_2015_Germany
JF412629.1"HYD_China-2005-Rabbit
AF258618.7lowa?000_USA-2000-Rabbit

EF558582.1_Dachswald_Germany-2007
o 108Ky171748.17Scho7 China-2007-Rabbit
100~ KXB44830.1-SCHOA China-2004-Rabbit

L

AB300693.2_RHDV-Hokkaido_2002_JPN_Japan-2002-Rabbit

EU003581.l_NY-Ol_zlélsé\-gO]Ol T—.

100 KY679903.1 REDI- oland- -Rabbit
EF558584.1”Rossi_Germany-2007

100 EF558583.1_Triptis_Germany-2007

EU003582.1_UT-01_USA-2001

100

—

KY319033.1_KRY_Poland-2004-Rabbit
EF558586.1_Hartmannsdorf_Germany-2007 -
KY765610.1_P19_Portugal-1994-Rabbit
KY765609.1_P16_Portugal-1994-Rabbit
6 KY765611.1_P30_Portugal-1994 1995-Rabbit
5 KJ943791.2_P95_Portugal-1996-Rabbit
ﬁ_[ EF558578.1 Eisenhuttenstadt Germany-2007
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96

100

729514.1 RHDV-SD_France-1993
JX886002.1_CB137 Pt Portugal-1995-Rabbit
00 X886001.1 CB194 Pt Portugal-2006-Rabbit

MT819375.1_RHDV_EuropeanRabbit_Sweden_03VLT001218~Sweden-2003-Rabbit

MT819376.1_RHDV_EuropeanRabbit_Sweden_06VLT001843 Sweden-2006-Rabbit

MT628291.1”Gl.1d ©_cun_FR_2015_16-09_France-2015-Rabbit
MT628290.1_Gl.1d_O_cun_FR_2009_09-03_France-2009-Rabbit

2o MT628288.1_Gl.1d_O_cun_FR_2005_05-01_France-2005-Rabbit

R-r MT819378.1_RHDV_EuropeanRabbit_Sweden_12VLT000101_Sweden-2012-Rabbit

(36 MT819377.1 RHDV_EuropeanRabbit_Sweden_12VLT000099_Sweden-2012-Rabbit
MH190418.1_Ia%owrus europaeus_GI.1d_O cun_FR_2000_00-21_France-2000-Rabl
EF363035.1 pJG-RHDV-DD06_Germany-2007

g3 KU8B2092.1_GSK_Poland-1998-Rabbit

)0 KU882095.1-ZD0 “Poland-2000-Rabbit

DQ189077.1_RHDV_Bahrain-2005

MT819374.1_RHDV_EuropeanRabbit_Sweden_96VLT000113_Sweden-1995-Rabbit
G0EF558576.1"Jena_Germany-2007

JOEF558573.1_Frankiurts_Germany-2007

) EF558572.1_Frankfurtl?_Germany-1996
100 EF558574.1_Wika_Germany-200
KP144792.2_BLA 1994 Poland-1994-Rabbit
KU882094.1_0OPO_Poland-2004-Rabbit
MT628287.1_Gl.1d_O_cun_FR_1995_95-10_France-1995-Rabbit
X87607.1_RHADV-BS89_|taly-1995

EF558575.1_Ascot_United_Kingdom-2007

100

MT628289.1_Gl.1d_O_cun_FR_2009_09-02_France-2009-Rabbit

0 X357671 1-AUS_ACT MtPt-4_2010_ Australia-2010-Rabbit —

KX357678.1_AUS_NSW_M9_2007_Australia-2007-Rabbit
oKX357677.1_AUS_NSW_M2_2007_Australia-2007-Rabbit
KX357668.1_AUS_ACT "GUN1-52 "2009_Australia-2009-Rabbit

KX357667.1_AUS_ACT_GUN1-37_2009_Australia-2009-Rabbit

KX357672.1_AUS_ACT_PI-1 2009 _Ausfralia-2009-Rabbit

KX357706.1_AUS_WA B.Hill_2013"Australia-2013-Rabbit
KX357695.1_AUS_SA "ORA383_2008_Australia-2008-Rabbit
EF558580.1_NZ61_NewZealand-2007

0EF558579.1_NZ54_NewZealand-2007 — G1.1c

NC 0015431 FRG_USA-2000
M67473.1_FRG_Germany-1991
U54983.1 RHDV-V351 Australia-1996
1KP144790_.2_KGM 1988 Poland-1988-Rabbit
EU003579.1 Italy-90_Italy-1990
KP144789.2_PD 1989 Poland-1989-Rabbit
KU882093.1_MAL_Poland-1994-Rabbit

KY235678.1_Korea 2719 South_Korea-2016-Rabbit
KY437668.1_HB_China-2016-Rabbit

100

r KY235677.1_MeXxico_2718_Mexico-2016-Rabbit
L AF295785.1 Mexico89 Mexico-1989-Rabbit

30.0

MN478485.1_ GS_YZ_China-2011-Deer

0MT819379.1_RHDV_EuropeanRabbit_Sweden_10VLT001467_Sweden-2010-Rabbit ™)

— G1.1b

EF558577.1 _Meiningen_Germany-2007 —

G1.2
(RHDV2)

G1.1
(RHDV)



Supplementary Figure 3. The phylogenetic tree based on VP10 coding sequences of Lagoviruses, 1988-2021. An unrooted
ML phylogenetic tree of 240 VP10 coding sequences of Lagoviruses classifying all the strains into three major clades
(GILL1/RHDV, RCV and GI.2/RHDV?2). All the HaCV/EBHSV strains appeared within the GI.2/RHDV2 clade. The major clades
and sub-clades of the RHDV are indicated. The percentage of replicate trees in which the associated taxa clustered together in the
bootstrap test (1000 replicates) are indicated at each node. The evolutionary distances were computed using the best-fit
substitution model (TIM+F+I+G4). The red color clades represent Germany (n=69), green USA (n=24), blue Poland (n=22) and
yellow color represents Portugal (n=13). The trees were constructed with 1Q-TREE v1.6.12, visualized and modified

proportionally using FigTree v1.4.
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28 g 0LR899140.1” EBHSV_GER-NI_EI129-20.L03596 2019 Germany-2019

LR899141.1 RHDV_GER-NI_EI129-10.L03595 2019 Germany
LR899137.1”_RHDV_GER-BY_EI53-2.L03573 2019 Germany
I LR899148.1_RHDV_GER-BE_EI48.L.03572_2019 Germany
1goLR899151.1 RHDV GER-BE_EI31.L03574_2019 Germany
)N MT434995.1” RHDV2-CHN_SC2020 China-2020-Rabbit
MT586027.1_RHDV2_SC2020 0401 China-2020-Rabbit
MT505389.1_RHDV2_SC-1_China-2020-Rabbit
0LR899190.1" RHDV_GER-SN_EI205.L.03564_2017_Germany
LR899146.1 RHDV_GER-BE_EI83-2.L.03575 2019 Germany
LR899145.1 RHDV_GER-BB_EI16-2.L.03579 2019 _Germany
MN061492.1 RHDV2-NL2016_Netherlands-2016-Rabbit
OLR899164.1:RHDV GER-BW_EI11-5.L03608_2018 Germany
g LR899166.1_RHDV_GER-MV_EI220.L03605 2016 Germany
LR899149.1_RHDV_GER-BE EI175-1.L03570_2017_Germany
LR899139.1_RHDV_GER-BE_EI117-2.L.03571_2018_Germany
MN853661.1 WAK "Poland-2018-Rabbit
42 LR899142.1 RHDV_GER-NW _EI17-1.L03577 2019_Germany
LR899156.1_RHDV_GER-NI_EI07.L03593 2020 Germany
LR899153.1"RHDV_GER-NW_EI121.1.03597_2017_Germany
MN853660.1_PIN_Poland-2018-Rabbit
LR899143.1 RHDV_GER-HE_EI126-2.L03569_2018_Germany
MW118115.1 Ghana 2019 isolate15-19 Ghana-2019-Rabbit
LR899157.1 RHDV_GER-BE_EI327.L03607_2016_Germany
LR899154.1_ RHDV_GER-NI EI125.L03568 2018 Germany
LR899165.1_ RHDV_GER-TH EI145-12.L.03603 2016 Germanz ]
KY235675.1_QC Canada_WIN-AH-2016-OTH-0018_Canada-2016-Rabbit
h 0LR899170.1—RHDV GER-NW_EI15-7.L03600_2016_Germany
7 E@

I LR899179.1_ RHDV_GER-SH D51-2.L00912 2014 Germany
1 78 IBOLR899189.1 RHDV GER-NW D51-1..00911 2014 Germany
LR899158.1_ RHDV_GER-TH_EI15-1.L035982015_Germany
1 82 KM979445.1” CBVall6 Portugal-2012-Rabbit
[ LR899192.1 RHDV_GER-BY_D35.L00714_2014_Germany
MF407653.1_16PLM1_Spain-2016-Rabbit ~
—gg— KMB878681.1 RHDV-N11 Spain-2014-Rabbit
LR899147.1 RHDV_GER-BB_EI44.L.03567 2018 Germany
00LR899191.1_RHDV_GER~TH D101-2.L00903 2014 Germany
9 LR899171.1”EBHSV_GER-NW_EI112-7.L03613 2019 _Germany-2019 =
0LR899185.1 EBHSV GER-NW_EI20-1.L.03476_2019_Germany-2019
LR899152.1” EBHSV_GER-TH EI04-2.L.03594 2020 Germany-2020
LR899182.1" EBHSV_GER-BY_EI104-12.L.03475_2019_Germany-2019

o7 NC 002615.1 EBHSV-GD_France-1996
MF356366.1_EBHSV_WOLF 17 2016 _ITA_Italy-2016
10y LR899188.1 EBHSV_GER-BY_EI97.L03477_2019_germany-2019
MH204883.1_HaCV_E15-431 France-2015 i
5 MK138384.1"HaCV-A2_AUS_VIC_JM-24_2017_Australia-2017
MK138383.1_HaCV-A1_AUS_VIC_JM-29 2017 Australia-2017 -
LR899167.1 RHDV_GER-NW_D160-1.L03612 2015 Germany
5 LR899159.1”RHDV_GER-NW_EI106.L03602_2016_Germany
55 LR899173.1_RHDV_GER-RP D87-2.L03610 2015_Germany
LR899163.1_RHDV_GER-NW_EI70-1.L0360T_2016_Germany
LR899150.1_RHDV_GER-RP "EI73-7.L03578 2018 Germany )
MN737112.1 RHDV2_GI.2_O_cun_FR _2013"13-165_France-2013-Rabhit
MF407656.1_CBMadI7-2_Portugal-2017-Rabbit
MF407654.1 PSM2_Portugal-2016-Rabbit
93 MF407657.1_CBMad17-3_Portugal-2017-Rabbit

LR899187.1 RHDV_GER_NW_D144-2.L.01046_2014_Germany
MF407652.1_CBPico17-2_Portugal-2017-Rabbit
MF407651.1 CBPicol7-1 Portugal-2017-Rabbit

1Q0MW926384.1_ RHDV2_S2101766_USA-2021-Rabbit

22 MW926376.1_RHDV2_S2007194_USA-2020-Rabbit

16 MW926383.1 RHDV2_T2002842 USA-2020-Rabbit
MW926380.1 RHDV2_S2100208_USA-2021-Rabbit

oH0p MW926379.1_RHDV2_S2009752_USA-2020-Rabbit
MW926378.1_RHDV2_S2009110" USA-2020-Rabbit

— MF407655.1_CBMad17-1_Portugal-2017-Rabbit

) MW926374.1_RHDV2_D2100068_USA-2021-Rabbit
L7 MW926377.1_RHDV2_S2008982_USA-2020-Rabbit
bg MW926375.1 RHDV2_$2006894 USA-2020-Rabbit
8 MW926381.1_RHDV2_S2101296_USA-2021-Rabbit
oMW926372.1_RHDV2 D2014080_USA-2020-Rabbit
9 23{ MW926373.1_RHDV2_D2014271_USA-2020-Rabbit
9 MW926371.1_RHDV2_D2014044 _USA-2020-Rabbit
MW926382.1 RHDV2_S2101824 USA-2021-Rabbit
MT506233.1 RHDV2 Apr2020 TX1 USA-2020-Rabbit
{ MT506234.1_RHDV2 Mar2020_ NMT_USA-2020-Rabbit
oMT506237.1_RHDV2_Apr2020 _AZ1 USA-2020-Rabbit )
8 99 [{ MT900572.1_BC_Canada_WIN-AH-2018-OTH-0032_Canada-2018-Rabbit
i MT900571.1_BC_Canada_WIN-AH-2018-OTH-0029_Canada-2018-Rabbit
MT900573.1_BC_Canada_WIN-AH-2019-OTH-0022_Canada-2019-Rabbit
MNB853659.1_LIB~ Poland-2018-Rabbit )
—o; MN738377.1_RHDV2_16-3500d_France-2016-Rabbit
100 MT506236.1 RHDV2 Mar2020 NY1 USA-2020-Rabbit
MT506235.1 RHDV2 Mar2020° NY2 USA-2020-Rabbit
LR899144.1 RHDV_GER-BY_EI06-1.L03565 2019 Germany
LR899186.1_RHDV_GER-NW_D61-2.L00910”2014” Germany
LR899183.1 RHDV_ GER-NW_D108-2.L.00860 2014 German )
MN737114.1” RHDV2_GI.2_0O_cun_FR_2010_10-32_France-2010-Rabbit
MN737113.1”_RHDV2_GI.2_ 0 cun_FR2010_10-28"France-2010-Rabbit
LR899180.1 RHDV_GER-NW_D123-3T00914 2014 Germany
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LR899161.1”RHDV_GER-NW_D102-2.L00436_2013"Germany
100 LR899176.1_RHDV_GER-NW~_D102-1.L00435_2013"Germany

LR899184.1_RHDV_GER-NW_D44.L00716 2014 Germany
99 LR899181.1"RHDV_GER-NW_D46-2.L00718 2014 Germany
r LR899175.1"RHDV_GER-RP D24.L00713 2014 Germany

88

' MN786321.1” RHDV2_16-3600d_France-2016-Rabbit -
10p KX357705.1 RCV_AUS_VIC_BM-60_2009_Australia-2009
KX357703.1_RCV_AUS_VIC_BM-45"2009"Australia-2009

100,,KX357704.1"RCV_AUS_VIC_BM-49_2009_Australia-2009
10 KX357698.1_RCV_AUS_VIC_BEN-124_20T0_Australia-2010

KX357697.1_RCV_AUS_VIC_BEN-115_2010_Australia-2010
KX357700.1_RCV_AUS_VIC"BEN-52_2010_Australia-2010
KX357702.1_RCV_AUS_VIC_BM-35 2009 Australia-2009
KX357696.1_RCV_AUS_VIC_BEN-10_2009_Australia-2009
KX357699.1_ RCV_AUS_VIC_BEN-35_2009 Australia-2009
KX357663.1_RCV_AUS_ACT GUN-238_20T2_Australia-2012
KX357658.1_RCV_AUS_ACT_GUN_1-240 2012_Australia-2012
KX357657.1_RCV_AUS_ACT_Gudg-89_2014_Australia-2014
KX357656.1_RCV_AUS_ACT_Gudg-79_2014"Australia-2014
q0KX357701.1"RCV_AUS_VIC BM-2_ 2007_Australia-2009
3 KX357693.1_RCV_AUS_NSW_V-872007 Australia-2007

KX357689.1”RCV_AUS_NSW_0C-39 2007 Australia-2007
KX357682.1_RCV_AUS_NSW_OC-13_2007_Australia-2007
KX357687.1_RCV_AUS_NSW_OC-33 2007 Australia-2007
KX357683.1_ RCV_AUS_NSW_OC-15_2007_Australia-2007
KX357684.1_RCV_AUS_NSW_OC-18 2007 Australia-2007
KX357691.1_RCV_AUS_NSW V-4 2007 Adstralia-2007
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KX357685.1_RCV_AUS_NSW_OC-20_2007_Australia-2007
KX357686.1_RCV_AUS_NSW_0C-26_2007_Australia-2007

a5 KX357690.1_RCV_AUS_NSW_OC-7_2007 Australia-2007

g KX357680.1_RCV_AUS_NSW_MIC5-8_2007_Australia-2007

g KX357655.1_RCV_AUS_ACT Gudg-26_ 2013 Australia-2013
4 0KX357665.1_RCV—AUS_ACTGU 1-11 2007 Australia-2007
I KX357681.1”"RCV_AUS_NSW_ OAK_NT-12 2011 Australia-2011
KX357664.1_RCV_AUS_ACT "GUN-343 2014 Australia-2014
KX357679.1_RCV_AUS_NSW_MIC3-3_2007_Australia-2007
KX357662.1_RCV_AUS_ACT "GUN-160_201T_Australia-2011
KX357661.1_RCV_AUS_ACT_GUN-159 2011 Australia-2011
pKX357676.1_RCV_AUS_NSW_LWR-1_2010_Australia-2010
KX357669.1_RCV_AUS_ACT "GUN1-60_2010_Australia-2010
KX357660.1_RCV_AUS_ACT_GUN-121"2010"Australia-2010
KX357666.1_RCV_AUS_ACT_GUN1-222008"Australia-2008
KX357659.1_RCV_AUS_ACT_GUN _1-29 2008 _Australia-2008

82

100KX357674.1 RCV_AUS_NSW CAT_2-12_2007_Australia-2007

08 NC 0117041 RCV_MIC-07 Australia-2007 !
0KX357673.1_RCV AUS_NSW_BUR1-1_2007_Australia-2007
KX357694.1_ RCV_AUS_NSW_WAU-1 2009 "Australia-2009

KX357675.1_RCV_AUS_NSW_CAT 3-4_2007_Australia-2007
KX357707.1_ RCV_NZ_Southland Gore-425A 2013 New Zealand-2013 -
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82

91 MT628287.1_GI.1d_O_cun_FR_1995 95-10_France-1995-Rabbit
gd MT628291.1"Gl.1d_0”cun_FR"2015"16-09_France-2015-Rabbit
oMT628290.1_Gl.1d_O”_cun_FR_2009~09-03"France-2009-Rabbit )
MT819378.1_RHDV_EuropeanRabbit_Sweden_12VLT000101_Sweden-2012-Rabbit
MT819377.1_RHDV_EuropeanRabbit_Sweden_12VLT000099"Sweden-2012-Rabbit
8 MT819379.1_RHDV_EuropeanRabbit_Sweden_10VLT001467_Sweden-2010-Rabbit
MT819375.1_RHDV_EuropeanRabbit_Sweden_03VLT001218”Sweden-2003-Rabbit
56— MT819376.1_RHDV_EuropeanRabbit_Sweden_06VLT001843"Sweden-2006-Rabbit
MT628288.1_Gl.1d O_cun_FR_2005_05-01_France-2005-Rabbit
6 MH190418.1_Ia% virus_europaeus_Gl.1d_O_cun_FR_2000_00-21_France-2000-Rabl
EF363035.1 pJG-RHDV-DD06_Germany-2007 )
? MT819374.1_RHDV_EuropeanRabbit_Sweden_96VLT000113_Sweden-1995-Rabbit
97 DQ189077.1_RHDV_Bahrain-2005

EF558576.1 Jena_Germany-2007
KU882095.1_ZD0 "Poland-2000-Rabbit
KU882092.1_GSK_Poland-1998-Rabbit

67

noMK895974.1 RHDV_China-2014-Rabbit

13 EF558573.1 Frankfurts_Germany-2007

81 EF558572.1 Frankfurtl2_Germany-1996
EF558574.1"Wika_Germany-200 -

5 KP144792.2"BLA 1994 Poland-1994-Rabbit

KU882094.1_OPO Poland-2004-Rabbit
EF558577.1 Meiningen_Germany-2007

EF558575.1_Ascot_United_Kingdom-2007
r MT628289.1 Gl.1d_O _cun_FR_2009_09-02_France-2009-Rabbit

' X87607.1_RHDV-BS89 _ltaly-1995

MN737115.1_RCV_GI.3" O _cun_FR_2006_06-11_France-2006-GI.3

KY235678.1 Korea 2719 South Korea-2016-Rabbit

62

0KY437668.1_HB_China-2016-Rabbit
? LR899169.1_RHDV_GER-SN_EI297-1.L03606_2016_Germany
LR899138.1_RHDV_GER-SN_EI67.L03566 2017 Germany
LR899172.1_ RHDV_GER-SN_D107.L00439 2013 Germany
LR899177.1" RHDV_GER-SN_D105-2.L00438_2013_Germany
MN853658.1F77-3_Poland-2015-Rabbit
51— LR899174.1 RHDV_GER-TH_EI15-3.L03599 2016 Germany
oo LR899178.1_RHDV_GER-SN_D105-1.L00434 2013 Germany
LR899168.1_RHDV_GER-SN_D166.L03611 2015 Germany
LR899160.1_RHDV_GER-SN_EI176-1.L03604_2016_Germany
&3 LR899162 1 RHDV_GER-BB D66-15.03609 2015 Germany
140 KY319031.1”BIE_2015_Poland-2015-Rabbit
9f KY679905.1_STR2014 Poland-2014-Rabbit
891~ KF677011.2”STR2012 Poland-2012-Rabbit
KY319034.1_SKO 2013 Poland-2013-Rabhit
LR899155.1 RHDV_GER-RP EI73-1.L03576 2018 German )
KY235676.1_MB_Canada_WIN-AH-2011-OTH-026_Canada-2016-Rabbit
98 KY679902.1"L145_Poland-2004-Rabbit
100 KP144791.2"GRZ 2004 _Poland-2004-Rabbit
- KY319035.1"W147 05 Poland-2005-Rabbit
in KY319032.1”GLE_2013_Poland-2013-Rabbit
EF558581.1 Erfurt Germany-2007 )
6 KY679904.1_STRZ-2013_Poland-2013-Rabbit
AY523410.1_CD_China_China-2004
0EU003578A1_IN—(75 USA-2005
DQ280493.1_WHNRH_China-2005 )
72 HM623309.1_NJ-2009_China-2009-Rabbit
84 AF258618.2 Towa2000_ USA-2000-Rabbit
EU003581.1”NY-01_USA-2001
0JF412629.1 "HYD_China-2005-Rabbit
8 $80KY171748.0 Sch07 China-2007-Rabbit
78 KX844830.1_SCH04_China-2004-Rabbit
9 EF558582.1_Dachswald_Germany-2007
KY679903.1_RED1-2013__Poland-2013-Rabbit )
9 AB300693.2_RHDV-Hokkaido_2002_JPN_Japan-2002-Rabbit
EF558584.1"Rossi_Germany-2007

83

100

—1o0— EF558583.1 Triptis_Germany-2007

EU003582.1_U -Ol—USA-ZO%l )
0KY319033‘1_KRY_F0Iand-2004-Rabblt

B KX357671.1_ AUS_ACT MtPt-4_2010_Australia-2010-Rabbit
§ KX357670.1_ AUS_ACT_MtPt-2~ 2010 Australia-2010-Rabbit

A~ KX357654.1_AUS_ACT_AIN2_2009_Australia-2009-Rabbit
in KX357653.1_AUS_ACT_AIN-1"2009 _Australia-2009-Rabbit
KX357668.1_AUS_ACT_GUNI-52 2009 Australia-2009-Rabbit
KX357667.1_AUS_ACT_GUN1-37"2009_Australia-2009-Rabbit
KX357678.1_AUS_NSW M9 2007 Australia-2007-Rabbit
a9 KX357677.1_AUS_NSW_M2_2007_Australia-2007-Rabbit
' EF558580.1”_NZ61_ NewZealand-2007
EF558579.1_NZ54_NewZealand-2007
EF558586.1 Hartmannsdorf_Germany-2007
57 KU882093.1_MAL_Poland-1994-Rabbit
NC_001543.1 FRG_USA-2000
M67473.1 FRG_Germany-1991
82 1 EU003579.1 Italy-90_Italy-1990
U54983.1 RHDV-V351_Australia-1996
KP144789.2_PD_1989 Poland-1989-Rabbit
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a— KP144790.2_KGM_1988_Poland-1988-Rabbit .

[ KX357706.1_AUS_WA_B.Hill 2013 Australia-2013-Rabbit
KX357695.1_AUS_SA ORA383_2008_Australia-2008-Rabbit
KY765610.1_P19 "Porfugal-1994-Rabbit

3 KY765609.1_P16_Portugal-1994-Rabbit

oKY765611.1"P30_Portugal-1994_1995-Rabbit
EF558578.1 Eisenhuttenstadt_Germany-2007
98 729514.1 RHDV-SD_France-1993

KJ943791°2_P95_ Portugal-1996-Rabhit

JX886002.1_CBI37 Pt Portugal-1995-Rabbit

JX886001.1 CB194 Pt Portugal-2006-Rabbit
r KY235677.1_Mexico_2718_Mexico-2016-Rabbit

' AF295785.1"MexicoB9_Mexico-1989-Rabbit
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Supplementary Figure 4. The phylogenetic analysis based on the indicated fragments of lagovirus genomes
involved in recombination events. Phylogenetic tree based on the region nt 1 to 3,500 (A), nt 3501 to 5200 (B), and
nt 5201 to 7437 (C) of lagovirus genome. The viruses involved in recombination events are labelled with different
symbols in the phylogenetic trees constructed using the neighbour-joining method. The recombinant, major parent and

minor parent are indicated with red, orange, and blue colors respectively. The nucleotide sequence is relative to virus
FRG (Germany-1991)(GenBank: M67473.1).
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