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Supplementary file 1 Section 1

BioNJ, PhyML and Bayesian trees of all four genera together for the spike region
BioNJ trees were computed with Poisson model and 500 bootstraps
PhyML trees were computed with LGIG model, 4 gamma categories, aLRT and SPR

Bayesian trees were computed with the BEAST software
using the LGIG model and 1 million MCMC simulations

Stars indicate the CoV subgenera that are implicated in recombination events throughout the analyses

Recombinant sequences in CONSEL analyses are colored yellow

The trees in Section 1 show that in the spike region Deltacoronaviruses cluster with A1 and A2 Alphacoro-
naviruses (Event 21). Also, Rhinacovirus Al, Luchacovirus A3, Sunacovirus A4 and Soracovirus A5 form a
distinct monophyletic clade outside of Alphacoronaviruses (Events 5, 8-10).



Supp. fig. 1: All genera ORF1ab and Spike trees (BioNJ, PhyML & Bayesian)
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Supp. fig. 2: Events 5, 8-10 CONSEL (ORF1lab LGIG - Spike VTIG PhyML, aLRT, SPR)
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Supp. fig. 3: Event 21 CONSEL (ORF1lab LGIG - Spike VTIG PhyML, aLRT, SPR)
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Supplementary file 1 Section 2

Recombination events and Robinson - Foulds matrices for a-, -, y- and 5-CoVs
Recombination events were infered using BioNJ, PhyML and Bayesian trees

BioNJ trees were computed with Poisson model and 500 bootstraps
PhyML trees were computed with the best fit model, 4 gamma categories, aLRT and SPR

Bayesian trees were computed with the BEAST software
using the best fit model and 1 million MCMC simulations

Further analyses were conducted with CONSEL, Similarity plots and Bootscan
(when applicable)

Recombinant organisms in CONSEL analyses are colored yellow



Supplementary file 1 section 2, subsection 1

Recombination events for a-CoVs

For easier inspection of the recombination events several a-CoV subgenera have
been colored as follows

Decacovirus subgenus @D Setracovirus subgenus
@ Ozimops sp. @D Rhinacovirus subgenus
Minunacovirus subgenus Tegacovirus subgenus
Nyctacovirus subgenus Luchacovirus subgenus
Colacovirus subgenus @D Sunacovirus subgenus

Phylogenetic incogruences are noted with arrows

Recombinant organisms in CONSEL analyses are colored yellow

eEvent 1: Luchacovirus A3 nspl
This peptide is found within the A1 group, with bootstrap 87, aLRT 0.89, posterior probability 0.93.
This event is also supported by CONSEL.

e Event 2: Luchacovirus A3 nsp7

This peptide is found within the A1 group, with bootstrap 82, aLRT 0.95, posterior probability 0.95.
This event is also supported by CONSEL.

e Event 3: Rhinacovirus A1 nsp8
For this peptide Rhinacoviruses are no longer within the A1 group and they are shown as sister
group to Luchacovirus A3. Bootstrap support 68, aLRT 0.85, posterior probability 0.99, also support-
ed by CONSEL.

e Event 4: Ozimops Al nspl6
This Ozimops (MK472070) peptide is no longer sister group to Decacovirus subgenus and is now
shown as sister group to the Minunacovirus subgenus. Bootstrap support 88, aLRT 0.89, posterior
probability 1.00, also supported by CONSEL.

e Event 5: Rhinacovirus Al Spike
These peptides are part of a monophyletic subgroup together with Luchacovirus A3, Sunacovirus A4,
Soracovirus A5. This subgroup is very distinct outside of the a-CoVs. Bootstrap support 100, aLRT
1.0, posterior probability 1. This is also supported by CONSEL. This event is also shown on the
phylogenetic trees involving all four genera in supp. fig. 1.

e Event 6: Tegacovirus A2 Spike Swine Enteric
Tegacovirus NC_028806 Swine enteric is known to have obtained its spike from PEDV (NC_003436)
via recombination. Bootstrap 100, aLRT 1, posterior probability 1. This is also supported by Simplot,
bootscan and CONSEL. Original paper PMID: 26689738.

e Event 7: Tegacovirus A2 Spike second incident
Tegacoviruses are no longer a monophyletic subgenus. Five Tegacovirus sequences are no longer
part of the Tegacovirus subgenus and are forming a monophyletic sister group to the A2 Minacovirus
subgenus. This is supported by Bootstrap 100, aLRT 0.99, posterior probability 1. This is also sup-
ported by Simplot, Bootscan and CONSEL

e Event 8: Luchacovirus A3 Spike
These peptides are part of a monophyletic subgroup together with Rhinacovirus A1, Sunacovirus A4,
Soracovirus A5. This subgroup is very distinct outside of the a-CoVs. Bootstrap support 100, aLRT
1.0, posterior probability 1. This is also supported by CONSEL. This event is also shown on the
phylogenetic trees involving all four genera in supp. fig. 1.

e Event 9: Sunacovirus A4 Spike
This peptide is part of a monophyletic subgroup together with Rhinacovirus A1, Luchacovirus A3 and
Soracovirus Ab5. This subgroup is very distinct outside of the a-CoVs. Bootstrap support 100, aLRT
1.0, posterior probability 1. This is also supported by CONSEL. This event is also shown on the
phylogenetic trees involving all four genera in supp. fig. 1.

e Event 10: Soracovirus A5 Spike
This peptide is part of a monophyletic subgroup together with Rhinacovirus A1, Luchacovirus A3 and
Sunacovirus A4. This subgroup is very distinct outside of the a-CoVs. Bootstrap support 100, aLRT
1.0, posterior probability 1. This is also supported by CONSEL. This event is also shown on the
phylogenetic trees involving all four genera in supp. fig. 1.

eEvent 11: Sunacovirus A4 Envelope
Sunacovirus A4 Envelope is within the A1 group. Bootstrap support 79, aLRT 0.82, posterior proba-
bility 1. This is also supported by CONSEL.



Supp. fig. 4: Alphacoronavirus ORF1lab - nspl BioNJ Tanglegram (Event 1)



Supp. fig. 5: Alphacoronavirus ORF1ab - nspl PhyML Tanglegram (Event 1)



Supp. fig. 6: Alphacoronavirus ORF1ab - nspl Bayesian Tanglegram (Event 1)



Supp. fig. 7: Event 1 CONSEL (ORFlab LGIG - nspl WAGIG PhyML, a
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Supp. fig. 8:

Alphacoronavirus ORF1lab - nsp7 BioNJ Tanglegram (Event 2)



Supp. fig. 9:

Alphacoronavirus ORF1lab - nsp7 PhyML Tanglegram (Event 2)



Supp. fig. 10:  Alphacoronavirus ORF1lab - nsp7 Bayesian Tanglegram (Event 2)



Supp. fig. 11: Event 2 CONSEL (ORFlab LGIG - nsp7 LGIG PhyML, aLRT, SPR)
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Supp. fig. 12: Alphacoronavirus ORF1lab - nsp8 BioNJ Tanglegram (Event 3)



Supp. fig. 13:

Alphacoronavirus ORF1l1ab - nsp8 PhyML Tanglegram (Event 3)



Supp. fig. 14:

Alphacoronavirus ORF1lab - nsp8 Bayesian Tanglegram (Event 3)



Supp. fig. 15: Event 3 CONSEL (ORFlab LGIG - nsp8 LGIG PhyML, aLRT, SPR)
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Supp. fig. 16:  Alphacoronavirus ORF1lab - nsp16 BioNJ Tanglegram (Event 4)

—



Supp. fig. 17:

Alphacoronavirus ORF1lab - nsp16 PhyML Tanglegram (Event 4)



Supp. fig. 18:  Alphacoronavirus ORF1l1ab - nspl6 Bayesian Tanglegram (Event 4)



Supp. fig. 19: Event 4 CONSEL (ORF1lab LGIG - nspl6 LGIG PhyML, aLRT, SPR)
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Supp. fig. 20:

Alphacoronavirus ORF1lab - Spike BioNJ Tanglegram (Events 5-10)
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Supp. fig. 21:
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Supp. fig. 22:  Alphacoronavirus ORF1lab - Spike Bayesian Tanglegram (Events 5-10)
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Supp. fig. 23: Event 5 CONSEL (ORFlab LGIG - Spike WAGIG PhyML, aLRT, SPR)
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Supp. fig. 24: Recombination event 6 Similarity plot and Bootscan analyses



Supp. fig. 25:
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Supp. fig. 26:

Recombination event 7 Similarity plot and Bootscan analyses



Supp. fig. 27: Event 7 CONSEL (ORFlab LGIG - Spike WAGIG PhyML, aLRT, SPR)
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Supp. fig. 28:

Alphacoronavirus ORF1lab - Envelope BioNJ Tanglegram (Event 11)



Supp. fig. 29:

Alphacoronavirus ORF1lab - Envelope PhyML Tanglegram (Event 11)



Supp. fig. 30:
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Supp. fig. 31: Event 11 CONSEL (ORF1lab LGIG - Envelope LGIG PhyML, aLRT, SPR)
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Supp. fig 32:  Alphacoronavirus BioNJ Robinson-Foulds matrix
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Supp. fig 33:
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Supplementary file 1 section 2, subsection 2

Recombination events for -CoVs

For easier inspection of the recombination events the B-CoV subgenera have been
colored as follows

@ Sarbecovirus subgenus

@D Nobecovirus subgenus
Merbecovirus subgenus

@» Embecovirus subgenus

Phylogenetic incogruences are noted with arrows

Recombinant organisms in CONSEL analyses are colored yellow

e Event 12: Merbecovirus Nucleocapsid
These peptides are now sister group to Sarbecovirus - Hibecovirus nucleocapsids. Bootstrap 93,
aLRT 0.96, posterior probability 1. This is also supported by CONSEL



Supp. fig. 34:

Betacoronavirus ORF1ab - Nucleocapsid BioNJ Tanglegram (Event 12)
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Supp. fig. 35:
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Betacoronavirus ORF1ab - Nucleocapsid PhyML Tanglegram (Event 12)
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Supp. fig. 36:
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Betacoronavirus ORF1ab - Nucleocapsid Bayesian Tanglegram (Event 12)
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Supp. fig. 37:
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Event 12 CONSEL (ORFlab LGIG - Nucleocapsid LGIG PhyML, aLRT, SPR)
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Supp. fig. 38: Betacoronavirus BioNJ Robinson-Foulds matrix
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Supp. fig. 39: Betacoronavirus PhyML Robinson-Foulds matrix
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Supplementary file 1 section 2, subsection 3

Recombination events for y-CoVs
Recombinant Igacovirus sequences have been colored yellow

Phylogenetic incogruences are noted with arrows
Recombinant organisms in CONSEL analyses are colored yellow

e Event 13: Igacovirus Spike
This event is about LN610099 Numida.

e Event 14: Igacovirus Spike
This event is about KR822424 Meleagris.

e Event 15: Igacovirus Spike
This event is about EU022525 Meleagris.

e Event 16: Igacovirus Spike
This event is about KM454473 Anatidae.

In events 13 - 16 four Igacovirus sequences form a monophyletic group outside of the Igacovirus
subgenus and each one is considered a separate recombination event with an uknknown y-CoV
donor. These events are supported by all three trees (Boostrap support 100, aLRT 1 and posterior
probability 0.94). These events are also supported by Simplot, Bootscan and CONSEL

e Event 17: Igacovirus Anatidae sp. Membrane
KM454473 Anatidae membrane is no longer within the Igacovirus subgenus and is now sister group
to Brangacovirus. Bootstrap support 73, aLRT 0.92, posterior probability 0.99. This event is also
supported by CONSEL



Supp. fig. 40:
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Gammacoronavirus ORFlab - Spike BioNJ Tanglegram (Events 13-16)
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Supp. fig. 41:

Gammacoronavirus ORFl1ab - Spike PhyML Tanglegram (Events 13-16)
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Supp. fig. 42:
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Gammacoronavirus ORFlab - Spike Bayesian Tanglegram (Events 13-16)

1.00

1.00

1.000

— KRE222424 Meleagriz_gallopava

1.00
— LME10029_MNumida_meleagris
1.00

TDEN430414_Gallus_ga U3

1.00
AYBAETE_Pavo_

1.00

a2
HC_001451_&allus_gallus_lg{eovirus_Ex

— MKEE1202_Gallus_gallus
1.00
— KG2G094_Gallus_gallus
1.00
L1957 _Gallus_gallus
1.00
EUS1TA97_Gallus_gallus
1.00

,1_DBPBE2631_Gallus_gallus

— MHS42226_Gallus_gallus
1.00
JFFOSEE0_Anatidae_sp.
1.00
JF2E3452_Gallus_gallus
0.91

] .U@K4238??_Phasianus_coIchicus

Jali}
KCO02600_Gallus_gallus
0.a0
EUG3TE54_Gallus_gallus
1.00
MNOSES9S_Gallus_gallus
1.00

—— KF460437 _&allus_gallus
KF411080_Gallus_gallus
1.00
MHA924632_ Gallus_gallus
1.00

ATI18651_GFallus_gallus

KMASAATE_Anatidae_sp._lgacovirus_Ex

HC_048965_Branta_canadensis_Brangacovimus_Ex

[ MHEO0E0E_Tursiops_aduncus

[1.00
MC_01M0G45_Delphinapterus_leucas Cegacowinus Ex

[2] Spike
KPEE26321_Gallus_gallus

o 1.00

FH420414_Gallus_gallus
1.00
MN1QQ463_Gallus_gaIIu's_DD
M kA23ETT_Phasianus_colehicus T
JF70SE60_Anatidas_sp.
EUG37E54_Gallus_gallus
JFE93452_Fallus_gallus
AI19651_Gallus_gallus
kCO02600_Gallus_gallus

AEGTE_F awo_muticus
1.00

EUZA7497 _Gallus_gallus L
0.00 965

NE:_DD‘MG1_'.’5aIlus_gallus_lg.acmrilus_lflxDD

KRIO2510_Gallus_gallus_lgacovirus_Exq;

KFa11040_G allus_gallus

KFAg0437 _Gallus_gallus
063

MKS81202_Gallus_gallus

kG204 _Gallus_gallus

JXA9517T _Gallus_gallus

MMNOSES9E_Gallus_gallus

MMHS42286_Gallus_gallus

063 —

1.00

_canadensiz_Brangacowvirus_Ex

222424 Meleagriz_gallopavao

K. _Anatidae_sp._lgacovinus_Ex

EL6

EUDZ2625 Neleagris_gallopava

0.4

1.00

1.00

1.00

LHG10093_Humida_meleagrs ———

MHEO0E0:E_Tursiops_aduncus —

1.00

MC_010645_Delphinaptarus_leucas Cegacovinug Ex ————

1.00



Supp. fig. 43: Recombination events 16-17 Simplot and Bootscan analyses
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Supp. fig. 44:
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Supp. fig. 47:
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Supp. fig. 48: Recombination events 16-17 Simplot and Bootscan analyses
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Supp. fig. 49:  Event 17 CONSEL (ORFlab WAGIG - Membrane WAGIG PhyML, aLRT, SPR)
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Supp. fig. 50: Gammacoronavirus BioNJ Robinson-Foulds matrix
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Supp. fig. 51: Gammacoronavirus PhyML Robinson-Foulds matrix
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Supplementary file 1 section 2, subsection 4
Recombination events for 5-CoVs
Recombinant Buldecovirus sequences are colored yellow
Phylogenetic incogruences are noted with arrows

Recombinant organisms in CONSEL analyses are colored yellow

e Event 18: Buldecovirus Spike
This event happened at the common ancestor of the representative sequences LC364342,
LC364343 and LC364344.

e Event 19: Buldecovirus Spike
This event is about NC_016993 Copsychus saularis.

e Event 20: Buldecovirus Spike
This event is about NC_016992 Passer montanus.

In events 18 - 20 five Buldecoviruses are no longer part of the main Buldecovirus group and are
forming a monophyletic group that is sister group to Herdecovirus . In total they are considered
three separate recombination events which are supported by all three trees (boostrap 88, aLRT
0.81, posterior probability 1). These events are also supported by Simplot, Bootscan and
CONSEL.
e Event 21: Deltacoronavirus Spike
This is an old recombination event that happened at the common ancestor of all Deltacoronavirus-
es. 3-CoVs are grouping together with the Alphacoronaviruses A1 and A2. This event is also
shown in Supp. fig. 1 and supported by all three trees (Bootstrap support 100, aLRT 1, posterior
probability 1). This event is also supported by CONSEL.



Supp. fig. 52:  Deltacoronavirus ORF1lab - Spike BioNJ Tanglegram (Events 18-20)
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Supp. fig. 53:

Deltacoronavirus ORFlab - Spike PhyML Tanglegram (Events 18-20)
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Supp. fig. 54:

[1]ORF1ab

o2

1.00

Deltacoronavirus ORF1ab - Spike Bayesian Tanglegram (Events 18-20)

0.a9

MHEZ2440_Cotumix_japanica
1.00
LE364345_&alliformes_sp.
1.00
MGE12378_Passer_montanus
1.00

— 100GE12375_FPasser_montanus

MC_016992_Passer_montanus_Unclassified_Buldecovirus

1.00

MC_0238208_HKU1S_Sus_scrofa_Buldecowirus_Ex

MC_01M16993_Copsychus_saulariz_Unclassified_Buldecouinus

o

MC_011580_Lonchura_striata_Buldecovirus_Ex

<|E
LC364349_Columbidae_sp.
—1.00

1.00
LC364242_Chlamydotis_sp.
1.00

100 LC3642342_Faleo_sp.

1.00

Rec. in
common
ancestor

100y g

FJ37EE820_Chinese_bulbul
1.00

MC_016991_Fosterops_japonic_Buldecowirus_Es
0

MC_011547 _Pycnonotus_jocosus_Buldecovirus_Ex

HC_011549_Turdus_horulorum_Unclassified_Buldecowvinus

—— NC_M8996_%allinula_chloropus_Buldecovirus_Ex

MC_016994_Myeticorax_nyeticorax_Herdecowins_Ex

HC_016985_Anas_penelope_Andecovius_Ex

[2]Spike

MHSZ2940_Cotumix_japonica
0

1.00
LC364246_Galliformes_sp.
1.00
M GE12375_Passer_montanus
1.00
M GE12378_Fasser_montanus
1.00
0.99
MC_03920%_HKU15_Sus_scmofa_Buldecowirus_Ex ———
MC_011550_Lonchura_striata_Buldecowvirus_Ex 100
NC_0115847 _Pvenonotuz_jocozus_Buldecowvirus_Ex
1.00 1.00
FJ376620_Chinese_bulbul
1.00
MNC _B16991_Zosterops_japonic_Buldecovirus Ex ———————————————————
. . 1.00 ——

MC_016996_Gallinula_chleropus_Buldecowvirus_Ex
HC_011549_Turdus_hortulomm_Unclassified_Buldecovirus
E,Z LC36332_Chlamydotis_sp.
1.00
LCZ3643494_Columbidae_sp.

1.00
LC364242_Falco_sp,

098 —
NC_016293\ Copsychus saularis Unclaszsified_Buldecoviruz 300
MC_016992_Passer_montanus_Unclassified_Buldecovirus —————————————————— 4.00
MHC_016994_MNyoticoras_mycticorax_Herdecovirus_Ex 086

HC_D16995_Anas_penelope_Andecovius Ex

1.00



Supp. fig. 55:

Recombination event 20 Simplot and Bootscan analyses



Supp. fig. 56:
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Supp. fig. 57 Deltacoronavirus BioNJ Robinson-Foulds matrix
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Supp. fig. 58: Deltacoronavirus PhyML Robinson-Foulds matrix
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Supplementary file 1 Section 3

Recombination events among members of the same subgenus are not the focus of this study. Nevertheless, due to the emerging impor-
tance of Sarbecoviruses, we performed an analysis only for this subgenus. Within Sarbecoviruses, three main groups emerge, the SARS,
SARS2 and a third group comprising of two Rhinolophus CoV genomes. All three groups have genome-wide p-distances among them
ranging between 0.209 - 0.237. One Rhinolophus sinicus CoV genome (MG772933) from the SARS2 group, has obtained a genomic
region from a member of the SARS group that spans between the end of nsp6 (pos. 11698) up to the beginning of nsp16 (pos. 20579).
Thus it is conceivable that in the future, more recombinations between members of the three distinct Sarbecovirus groups may occur,
giving rise to new distinct groups and possibly new Sarbecovirus epidemics with new clinical/epidemiological features. Recombination

between the SARS and SARS2 groups or within each of the groups has already been reported (Yang et al., 2020) (Boni et al.,2020)
(Lam et al., 2020)

The following Neighbour Joining trees were created from nucleotide alignments of each subregion
Kimura 2 parameter model, 500 bootstrap replicates. This is an intra-subgenus recombination event

The blue lines indicate the three different Sarbecovirus groups

Yang, Y., Yan, W., Hall, A.B., Jiang, X., Characterizing transcriptional regulatory sequences in coronaviruses and their role in recombi-
nation. Mol. Biol. Evol. (2020).

Boni, M.F. et al. Evolutionary origins of the SARS-CoV-2 sarbecovirus lineage responsible for the COVID-19 pandemic. Nat. Microbi-
ol. 5, 1408-1417 (2020).

Lam, T.T.-Y. et al. Identifying SARS-CoV-2-related coronaviruses in Malayan pangolins. Nature 583, 282—-285 (2020).



Supp. fig 59:

Poisson distances of Sarbecovirus genomic regions against the other -CoV subgenera
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Supp. fig. 60:
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Supp. fig. 67:

[1]0RF1ab

Sarbecovirus ORFlab - nsp15 BioNJ Tanglegram

100 MEZ 11377 _Rhinalaphus_affinis

JEIGZ0Z6_hustela_putorius
E.I553365_Chlomcebus_ae‘thiops
PDB‘lQ?DIJS_ths_musculus
ANESH2_Sus_scrofa
?SDE_DD‘I? 18_5ARS_Homo_sapiens_Sarbecovins
AN 545017_Paguma_larvata

100

f’ﬁ‘ﬁﬁ 13950_Paradoeunuss _hemaphroditus_Sarbecovins

SARS
group

AN 545019 _hielogale_moschata
KP236202_Rhinolophus_fermmequinum

KX 7142 _A=ellizcus _stoliczkanus

k417148 _Rhinelophus_sinicus

F 528626 _Rhinolophus_sinicus
Mik211375_Rhinolophus_affinis
O2071615_Rhinolophus__pearsoni
KF562996 _Rhinolophus_affinis
JHA03088_Chasraphon_plicata
KU9T3692_Rhinelophus_pusillus

hik211374_Rhinolophus_sp.

KJ473811_Rhinolophus_fermumequinum
JHAAZAET _Rhinolophus _pusilluz

D0412042_Rhinclophus_macmtis

G152542 _Rhinolophus _sinicus
MTT0R105_Felis_catus
gEFGBﬁDS3_Panthem_tigrisJacksoni
ARE24571 _Mustela_putorius

HL_045512_SARS-Co?_Homo_sapiens_Sarbessyins

100 hAT45T 296 _hdustela_lutrecla

MMNE9ESF2_Rhinolophus_affinis

—o.0¢
— 94
100 1 10p
— 100
100
100
L]
bt}
2]
100 oo
&1
100

MT121216_hanis_javanics

MGFT2933_Rhinalophus _sinicus

hATO403 34 _WBnis_javanica

HC_014470_Rhinolophus_blasii_Unclassified_Sarbecowinis

KX 352407 _Rhinolophus_sp._Sarbecoviniz

[2Insp15

SARS2
group

3rd
group

o0y

JHIG3926_hdustela_putorius

G U553365_Chlomcebus_aethiopg
AYESHG24_Sus_scrofg
HC_004718_5ARS_Homo_sapiens_Sarbecowirug
ATG45919_helogale_mozchatg
ANG45817_Paguma_larvatd

A612950_Paradoxurus_hermaphroditus_Sarbecowitdd

O0497008_hios_musculus

EX 7142 _PAselliscus_stoliczhanus

MEZ211377_Rhinclophus_affinis
KPE26202 _Rhinolophus _farmimequinum
hik211375_Rhinolophus_affinis
F 582686 _Rhinolophus_sinicus
EX 417148 _Rhinolophus_sinicus
D07 1615_Rhinolophus__pearsoni
kU792 _Rhinolophus_pusillus

61

KFG8Y496_Rhinolophus_affinis

a4
J¥993938_Chaerephon_plicata 4'_

7

hik211374_Rhinolophus_sp.

EJ473811_Rhinolophus_fermmequinum

JHA93987_Rhinolophus_pusillus

0042043 _Rhinolophus_macrotis

G2153542_Rhinolophus_sinicus

83

Recombinant
Sarbecovirus is
colored yellow

hAGTFT2933_Rhinolophus_sinicus
MT709105_Feliz_catus
ru'ITS35033_Famhem_tigrisJacksm;
MC_045512_%ARS-CoVZ_Homo_sapiens _Sarbecaovirug
LR224671_hustela_pitonipg

hTA5 7296 _hustela_lutreola o0

hAHA96532_Rhinolophuz_affinis —M a5

MT121216_hdanis_javanica

T334 _WBnis_javanica

100

MC_014470_Rhinolophus_blazi_Unclassified_Sarbecovinis
E'352407_Rhinolophus _sp._Sarbecowvins




Supp. fig. 68: Recombinant Sarbecovirus Simplot and Bootscan



