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Red: Phylum Arthropoda, Class Insecta
Light blue: Phylum Arthropoda, Subphylum Crustacea
Purple: Phylum Arthropoda, Subphylum Myriapoda

Orange: Phylum Nematoda

Dark blue: Superphylum Lophotrochozoa
Black: Subphylum Vertebrata

Green: Kingdom Viridiplantae
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Grey: other hosts or undertermined
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EVE vertebrates
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EVE protists
EVE flatworms
EVE plants

EVE fungi

100 L NC 003790 Chicken astrovirus

A\ BHWZXX13371 Beihai astro-like virus «/
A\ CJLX30757 Changjiang astro-like virus «/

A\ SZmix32467 Hubei leech virus 1 * v
A WGML136555 Hubei astro-like virus +/

%k > 1% non-rRNA reads
Y 0.1% ~ 1% non-rRNA reads
A Newly identified virus species

+/ Genome shown in Supplementary
Data 22

Supplementary Data 1. Maximum likelihood phylogeny of the “Astro” clade. Each phylogeny provided
in this and the other Supplementary Data is based on an analysis of the viral RdARp domain. The names of
the viruses are marked with different colours based on their host taxonomy. The newly identified viruses

are distinguished from previously published viruses with black solid triangle at the beginning of their names.
The silhouetted animal denotes host taxa that contain endogenous virus copies (i.e. EVEs), labelled next to
its exogenous relative(s). The star symbol signifies viral frequency, subdivided as follows: no star

(< 0.1% non-rRNA reads), one star (0.1% ~ 1%), two stars (> 1%). The grey tick symbol indicates

viruses whose genome is shown as a representative in Supplementary Data 22.
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851 NP 690835 Yellowtail ascites virus
YP 605814 Marine birnavirus

100} vp 001514405 Paralichthys olivaceus birnavirus | Aduabimavirus
99 NP 047197 Infectious pancreatic necrosis virus
NP 690839 Infectious bursal disease virus . )
- ] Avibimavirus
99 b————— YP 052864 Blotched snakehead virus

A SZmix18962 Hubei birna-like virus

A
— YP 004956721 Espirito Santo virus

— NP 690806 Drosophila x virus

92 Entomobirnavirus

0.5

Red: Phylum Arthropoda, Class Insecta o3 EVE vertebratess Yk > 1% non-rRNA reads
Light blue: Phylum Arthropoda, Subphylum Crustacea *
Purple: Phylum Arthropoda, Subphylum Myriapoda EVE arthropods % 0.1% ~ 1% non-rRNA reads

6

° EVE nematodes A Newly identified virus species

Orange: Phylum Nematoda Q. EVE protists
Dark blue: Superphylum Lophotrochozoa
Black: Subphylum Vertebrata S EVEflatworms
Green: Kingdom Viridiplantae /' EVEplants
Dark green: Kingdom Fungi ® EVE fungi

Grey: other hosts or undertermined

Supplementary Data 2. Maximum likelihood phylogeny of the “Birna” clade. Figure legend follows
Supplementary Data 1.
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Virgaviridae
NP 062888 Sindbis virus
NP 640330 WEEV
NP 690588 Chikungunya virus +/
NP 598184 Sleeping disease virus
A WLJQ101932 Wenling toga-like virus
0.5 A BHXun33339 Beihai charybdis crab virus 1 **
. YP 009109559 Macrophomina ph li b

Togaviridae:
Alphavirus

S #
I"'gvirus v ®

Bromoviridae and Closteroviridae

A mosHB236471 Hubei virga-like virus 1 ,‘
A mosHB235832, QTM25157 Hubei virga-like virus 2 0/ el
A WHYY23932, , WHCCI111885 Wuhan house centipede virus 1 3¢ o/
A WHCCI110272 Wuhan insect virus 8 Y
A WHCCII12598 Hubei virga-like virus 4
A QTM162107 Hubei negev-like virus 1
AIS40866 Brejeira viruf/
AF124684 Negev virus H
A CCo4001 Hubel negev-iicevius2 | N@geVirus
AFI246902relo virus v
QTM27262 Hubei virga-like virus 7 .
10 AHX42602 Tanay virus &— Tanay virus
AWGML111093 Hubei virga-like virus 8 J
A WHCCI113328, QTM27230 Wuhan insect virus 9 Yk +/ &
A BHTH16123 Beihai barnacle virus 2 | Cilevi '
Citrus leprosis virus C
A\ SXXX35475 Sanxia atyid shrimp virus 1 3y Cilevirus
A BHHK129576 Beihai anemone virus 1 y¢
A mosHB236486 Hubei virga-like virys 23 ~/
A SCM51642 Hubei virga-like virus 9 A‘
A WHYY22294 Hubei virga-like virus 10 gy
A QCM140901 Hubei virga-like virus 22
A fly114676 Hubei virga-like virus 11
AMO03254 Boutonnet virus
A SCM49209 Hubei virga-like virus 12
AMO03256 Bofa virus
99 A mosHB236537 Hubei virga-like virus 21
. A XSNXC21749 Xingshan nematode virus 1
A XSNXC13152 Xingshan nematode virus 2
A XZ5JSC65770 Xinzhou nematode virus 1
A SYJFC48301, HC20676 Shayang virga-like virus 1

&— Bofa virus
v &

A QCM619087 Hubei virga-like virus 15 o/ *
A arthropodmix13816 Hubei virga-like virus 16 «/ &
A WHYCM964, artt ix8462 Wuhan t ptera virus 19 o/ 7

100 - AM003225 Marsac virus
Marsac virus

A\ ly97447 Hubei virga-like virus 18 s/
A SCM95808 Hubei virga-like virus 19
99 —— SCM51092 Muthill virus

A QTM23703 Hubei virga-like virus 17 «/

Endomaviridae

Tymovirales

99 A WLJQ101409 Wenling crustacean virus 13 «/

A BHZY58590 Beihai hepe-like virus 1
A BHZY60842, YYSZX17852 Beihai hepe-like virus 4 /'
A BHHZL10373 Beihai hepe-like virus 2
A WLJQ102701 Wenling hepe-like virus v 4

A WHCC81862 Wuhan arthropod virus 1

A BHHZL10410 Beihai sea slater virus 4 J
A\ BHXG26050 Beihai mantis shrimp virus

A shrimp12824 Wenzhou shrimp virus 3 J
A HWRTX14333 Beihai tiger crab virus 1 v
A WLJQ103981 Wenling hepe-like virus 1 o/
A SHWC13572 Shahe hepe-like virus 14/
A\ SHWC13612 Shahe hepe-like virus 2

A BHZY60925 Beihai hepe-like virus 8 +/
A BHBJDX18438 Beihai hepe-like virus 7
A WZSLuol86079, WZSLuoll97618 Wenzhou hepe-like virus 1 v
A BHZY60406 Beihai hepe-like virus 10 o/

A BHXG46195 Beihai mantis shrimp virus 2 * 0/
_‘EAWLJQQQOM Wenling hepe-like virus 2 +/,
A WLJQ102665 Wenling hepe-like virus 3 v
YP 025094 Dendrolimus punctatus tetravirus

100

98

A WHCC116187 Hubei hepe-like virus 1
A insectZJ93971 Shuangao alphatetra-like virus 1 J
A WHCC101555 Hubei hepe-like virus 2
A WZFSL85851 Wenzhou hepe-like virus 2 «/
A BHTH16134 Beihai hepe-like virus 11
A BHTH16145 Beihai barnacle virus 3
A CJLX30636 Changjiang hepe-like virus 1
A WHYY20710 Hubei hepe-like virus 3
YP 006576507 Bat hepevirus

99

93

Hepeviridae

YP 008219063 Burdock mottle virus iri
NP 612601 Beet soil-borne mosaic virus Jl Benwlndae
A SCN50761 Hubei Beny-like virus 1

NP 049235 Helicoverpa armigera stunt virus (/. | AIphatetraViridae

NP 062883 Rubellaviis /| Togaviridae: Rubellavirus

SUPPLEMENTARY INFORMATION gHaVZAH;

Virgaviridae NP 044577,CJLX28437, SCM50440, etc
Cucumber green mottle mosaic virus
% NP 624336 Zucchini green mottle mosaic virus
f—lo 5 YP 908760 Cucumber mottle virus

YP 719997 Hibiscus latent Singapore virus
0 — NP 620841 Obuda pepper virus
YP 008802584 Yellow tailflower mild mottle virus
YP 001974323 Brugmansia mild mottle virus
NP 078446 Tomato mosaic virus
NP 619740, WHZM9517 Pepper mild mottle virus
NP 062913 Tobacco mild green mosaic virus
NP 056808 Odontoglossum ringspot virus
YP 003915153 Frangipani mosaic virus
YP 002455905 Cactus mild mottle virus
YP 004465358 Passion fruit mosaic virus
YP 004956727 Clitoria yellow mottle virus
100 — NP 620669 Tobacco rattle virus
NP 620033 Pepper ringspot virus
NP 620047 Peanut clump virus
NP 740760 Broad bean necrosis virus
100 NP 612605 Beet virus Q
989 NP 659020 Sorghum chlorotic spot virus

100

Bromoviridae, Closteroviridae, and Idaeovirus

9 NP 619575 EIm mottle virus
NP 620768 Tobacco streak virus
NP 604470 Apple mosaic virus
NP 602313 American plum line pattern virus
NP 620043 Olive latent virus 2
NP 049324, WHWN52449, fly107194, Cucumber mosaic virus yeyk v f
NP 041197 Brome mosaic virus
NP 620465 Raspberry bushy dwarf virus
YP 004901686 Grapevine leafroll-associated virus 5
YP 001552323 Plum bark necrosis stem pitting-associated virus
YP 004940641 Grapevine leafroll iated virus 1
NP 891562 Little cherry virus 2
6 YP 003075964 Carrot yellow leaf virus
NP 041870 Beet yellows virus
AF260651, WHWN54444 Citrus tristeza virus +
YP 004935918 Grapevine leafroll-associated virus 7
NP 733945 Little cherry virus 1
YP 001816769 Bean yellow disorder virus
NP 619692 Lettuce infectious yellows virus

100

| e |
0.5 100

Endomaviridae .,

YP 009010973 Lagenaria siceraria endornavirus-California
YP 009011062 Phaseolus vulgaris endornavirus 1
A QCM148882 Hubei endoma-like virus 1
YP 009046830 Yerba mate endornavirus
YP 005086952 Persea americana endornavirus
YP 438202 Oryza rufipogon endornavirus
A SHWC0209¢12790 Shahe endorna-like virus 1 \/
YP 438201 Vicia faba endornavirus
YP 007003829 Grapevine endophyte endornavirus
A BHTSS17827 Behai endorna-like virus 1 ciliate coding
YP 004765011 Bell pepper endornavirus
YP 241110 Phytophthora endornavirus 1 Q
YP 003280846 Helicobasidium mompa endornavirus 1
YP 009115493 Alternaria brassicicola endornavirus
YP 004123950 Tuber aestivum endornavirus
YP 008169851 Sclerotinia sclerotiorum endornavirus-1
YP 529670 Gremmeniella abietina type B RNA virus XL1
79 Wuchan romanomermis nematode virus 1y V4

chﬂsogc&ssz

Tymovirales
100
99

NP 040968 Eggplant mosaic virus

NP 044447 Oat blue dwarf virus

NP 542612 Grapevine fleck virus

A QTM27280 Hubei macula-like virus 1

A QTM27299 Hubei macula-like virus 2 J

A
99 YP 263303 Lily virus X
| 9 A WHCC96629 Hubei alphaflexi-like virus
99 NP 148778, SCM51431 Cactus virus X J
NP 569126 Garlic virus A
YP 325662 Sclerotini:
NP 068549 Botrytis virus F
NP 062428 Cherry mottle leaf virus
NP 624333 Citrus leaf blotch virus
YP 002019748 Potato virus T f
YP 006590065 Grapevine virus F
NP 620106 Cherry virus A
YP 001430021 Coleus vein necrosis virus
YP 009094347 Asian prunus virus 1
YP 009204561, WHCCI113300 Asian prunus virus 2

debilitat d RNAvirus

99

98

81

99
0.5

Red: Phylum Arthropoda, Class Insecta 43 EVE vertebrates Yk > 1% non-rRNA reads
Light blue: Phylum Arthropoda, Subphylum Crustacea %
Purple: Phylum Arthropoda, Subphylum Myriapoda & EVEarthropods % 0.1% ~ 1% non-rRNA reads
&6 EVE nematodes A Newly identified vi .
Orange: Phylum Nematoda Q EVE protists ewly identified virus species
Dark blue: hylum Loph h i
ar| t'Jue Superphylum Lophotrochozoa £ EVE flatworms +/ Genome shown in Supplementary Data 23
Black: Subphylum Vertebrata
Green: Kingdom Viridiplantae f EVE plants
Dark green: Kingdom Fungi ® EVE fungi

Grey: other hosts or undertermined

Supplementary Data 3. Maximum likelihood phylogeny of the “Hepe-Virga” clade. Figure legend follows Supplementary
Data 1. Matching virus genomes are shown in Supplementary Data 23.

WWW.NATURE.COM/NATURE | 3



AT\ E N SUPPLEMENTARY INFORMATION

97 = YP 138519 Cryphonectria hypovirus 4

98 |L— YP 004782527 Sclerotinia sclerotiorum hypovirus 1
: &

100

YP 009051683 Phomopsis longicolla hypovirus

NP 051710 Cryphonectria hypovirus 3 J
YP 005476604 Valsa ceratosperma hypovirus 1
BHZC36965 Beihai hypo-like virus 1 J
100 b————— BHNXC41400 Beihai sipunculid worm virus 6 *

99 YP 009130646 Fusarium graminearum hypovirus 2
YP 008828161 Sclerotinia sclerotiorum hypovirus 2
99 YP 009011065 Fusarium graminearum hypovirus 1
100 — . .
WHZM10168 Wuhan insect virus 14 * J
99 |— NP 613266 Cryphonectria hypovirus 2

L— NP 041091 Cryphonectria hypovirus 1 J

|
0.5

Red: Phylum Arthropoda, Class Insecta 43 EVE vertebratess Y%k > 1% non-rRNA reads
Light blue: Phylum Arthropoda, Subphylum Crustacea "
Purple: Phylum Arthropoda, Subphylum Myriapoda EVE arthropods % 0.1% ~ 1% non-rRNA reads

&6 EVE nematodes o )

A Newly identified virus species

Orange: Phylum Nematoda Q EVE protists
Dark blue: Superphylum Lophotrochozoa +/ Genome shown in Supplementary
Black: Subphylum Vertebrata S EVE flatworms Data 24
Green: Kingdom Viridiplantae f EVE plants
Dark green: Kingdom Fungi ® EVE fungi

Grey: other hosts or undertermined

Supplementary Data 4. Maximum likelihood phylogeny of the “Hypo” clade. Figure legend follows
Supplementary Data 1. Matching virus genomes are shown in Supplementary Data 24.
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v <— Luteoviridae: Polerovirus and Enamovirus
v &— Sobemovirus

ANEP(I]‘Z&{B%OQ, HWRTX1b250i’:I ?eihai sobemo-like virus 1

510 Mush acilliform virus e i

A SZmix20791 Hubei sobemo-like virus 1 J Bamavmdae
A WGML145690 Hubei sobemo-like virus 2

A WHBL72900 Hubei sobemo-like virus 3
A CJLX29826 Changjiang sobemo-like virus 1
A BHZC35241 Beihai sobemo-like virus 2
A WHBL62463 Hubei sobemo-like virus 4
100 100 iBszsgm Beihai sobemo-like virus 4

[ - BHZY60830 Beihai sobemo-like virus 3 ‘
L A BHZY60175 Beihai sobemo-like virus 5

YP 386495 Het irculari RNA i ii ji il
- BWBFG40gzgrgziaﬁas‘iasgl{)‘;l:nir-ﬁl?;3;:’1:§ { virus e Hete’ocapsa clrcula"squama RNA virus

100

99 A BHZY59277 Beihai sobemo-like virus 11 ‘
A BHZY60634 Beihai sobemo-like virus 10 -
A BHZY60769 Beihai sobemo-like virus 9

A BWBFG36635 Bejhai sobemo-like virus 8 J
AWZFiL61418 Wenzhou sobemo-like virus 1 J

A
A QTM19779 Hubei sobemo-like virus 8
A mosZJ35391 Wenzhou sobemo-like virus 4
A 3mos6212, mosZJ35453, spider133708 Hubei mosquito virus 2 ** J

A SXSSP2571, SXXX37662 Sanxia water strider virus 10 *
A WHCC117028 Wuhan arthropod virus 4
A insectZJ96499 Shuangao insect virus 9

A mosZJ35256 Wenzhou sobemo-like virus 3
A SXSSP20269 Sanxia sobemo-like virus 1
A WHYY18840 Hubei sobemo-like virus 13
A SXSSP2316 Sanxia sobemo-like virus 2

A mosZJ15137 Wenzhou sobemo-like virus 2
AfMMZO Hubei sobemo-like virus 14

Isodes scapularis associated virus 2

Isodes scapularis associated virus 1

A WGNIL401068, WHYCM992, WHXS 4007 Hubei myriapoda virus 9 Yy
Y KP714076 Motts Mill virus
99 29 ATCLSDGZS Beihai sobemo-like virus 16 Red: Phylum Arthropoda, Class Insecta
9 A BHBJDX18383 Beihai sobemo-like virus 15 Light blue: Phylum Arthropoda, Subphylum Crustacea
] A YYSZX17641 Beihai sobemo-like virus 13 . i
vy |ssbemo-like virus Purple: Phylum Arthropoda, Subphylum Myriapoda
A BWBFG40814 Beihai sobemo-like virus 18
A BioIon sa?gzgﬁﬁogbBeih?jkrazprshr,gll virus 3 *
einal sobemo-like virus .
9 N A BHWZXX19227 Beihai shrimp virus 4 Y o/ Orange: Phylum Nematoda
BHNXC40978 Beihai sobemo-like virus 20 .
| A BHZY58647 Beihai sobemo-like virus 21 Dark blue: Superphylum Lophotrochozoa
BHWZXX14614 Beihai sobemo-like virus 22 .
100 AAWLJQ103508gvlf'51)l(igg1sz%bemo-like virus 1 Black: Subphylum Vertebrata
BHBJDX18033, 8 Beihai sobemo-like virus 24 . W T
84 % AiHZY1B14&4 Beihai sobemo- ke virus 23 Green: Kingdom Viridiplantae
WGML146458 Hubei sobemo-like virus 16 . .
A SHWCII5101 Shahe sobemo-like virus 1 Dark green: Kingdom Fungi
L — WGML125344 Hubei sobemo-like virus 17 i .
1700 SXSSP2582 Sanxia water strider virus 11 Y o Grey: other hosts or undertermined
—{Eﬁﬁzggggggha"w sghemo-ke viris 2 f .
arascovirus
100 A BHZC34084 Baihai Sobemolike virus 25 & Carasocovirus & EVE arthropods
100 ,—AWHSF||§254Wuhan pillworm virus 3
100 _99 WLKQ95081 Wenling sobemo-like virus 2 86 EVE nematodes
84 A WHYY19909 Wuhan house centipede virus 4 ** J .
A spider Q. EVE protists
100 A WHYCM467, Wuhan hetero i Yok
s ptera virus 2
8 A Q24286 Hubei sobemo-like virus 35

AAQTM27250 Hubei sobemo-like virus 23 ** > 1% non-rRNA reads

A ~
A WHCCI113324 Hubei sobemo-like virus 27 % 0.1% ~ 1% non-rRNA reads
A QTM26976 Hubei sobemo-like virus 28 ) - ) )
A SCM94998, arthropodmix8005 Hubei diptera virus 13 ** J A Newly identified virus species
A LCW01922 Hubei sobemo-like virus 33 *
A WHCC117732 Hubei sobemo-like virus 31 +/ Genome shown in Supplementary Data 25

A SXSSP2561 Sanxia sobemo-like virus 5
dmix14077 Hubei sobe like virus 26

100

SCM43654 Hubei diptera virus 12 /i
SXSSP2531 Sanxia sobemo-like virus
A CC64469 Hubei sobemo-like virus 21
A\ CC64562 Hubei sobemo-like virus 20
A SCM51527 Hubei sobemo-like virus 19
100 A WHYY23868 Hubei sobemo-like virus 18
A A QTM27214 Hubei sobemo-like virus 25
95 ———————————————— A BHTH8711 Beihai sobemo-like virus 26

———————————————————— A BHWZXX15615, BHBJDX18802 Seiha%rimp virus 5 *
9 100 37— A\ QTM25849 Hubei sobemo-ike virus 37
100 l_r:Ai(g%;%S%ZSﬁméia watber strirl:rvirus 13% *
7 ubei sobemo-like virus ita. i i
L ) nosHB229649 Hubei sobemo-lke virus 39 Humaita-Tubiacanga virus
% A 3mos6151, Hubei sobemo-like virus 41/
KR003801 Humaita-Tubiacanga virus

R 8
A QTM104806, Hubei sobemo-like virus 4
A insectZJ89114 Shuangao sobemo-like virus 2

100

A SCM51203, QTM46268 Hubei diptera’virds 12° ok
A(KMZGJQZ Hgbgi ?obemo-like virus 42

A WGML133391 Hubei sobemo-like virus 44
A WHCCI11277 Wuhan insect virus 17 *

ﬁcce4594 Wuhan insect virus 34 t
A WHYY23902 Wuhan house centipede virus 5 *
A QTM12655 Hubei sobemo-like virus 49

KU754509 La Tardoire virus F ie Vil
991 00 A QCM18154 Hubei sobemo-like virus 48 La Tardorie virus

Supplementary Data 5. Maximum likelihood phylogeny of the “Luteo-Sobemo” clade. Figure legend follows Supplementary
Data 1. Matching virus genomes are shown in Supplementary Data 25.
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YP 002019757 Ourmia melon virus J
YP 003104770 Cassava virus C
XP 002019754 Epirus cherry virus
M

Oumiavirus

0.5

A SHW(C0209¢12582 Shahe narna-like virus 1
A SHW(C0209¢12594 Shahe narna-like virus 2
A\ CJLX30050 Changjiang narna-like virus 1

A WHCC258047 Hubei narna-like virus 1

A WGML136220 Hubei narna-like virus 6

A

A WLJQ102793 Wenling narna-like virus 1
A BHBJDX18174 Beihai narna-like virus 3
A WLJQ103952 Wenling narna-like virus 2
A BHZY53599 Beihai nara-like virus 4
A shrimp14503 Wenzhou narna-like virus 3
9 shrimp13495 Wenzhou narna-like virus 2

A WHYY20523 Hubei nara-like virus 4
A WHBL72300 Hubei nara-like virus 7
A BHZC37402 Beihai nama-like virus 6
A BHZC36598 Beihai narna-like virus 7
A WLJQ100768 Wenling narna-like virus 3
A BHZY59840 Beihai narna-like virus 8 V4

88

Q

A CJLX29055 Changjiang narna-like virus 2
A WHBL60499 Hubei nama-like virus 10
A WGML132164 Hubei nama-like virus 8
A WHBL72555 Hubei nama-like virus 9
A WHBL72829 Hubei narna-like virus 11
A BHZY60512 Beihai narna-like virus 10 «/
A BWBFG39775 Beihai narna-like virus 11
A WZSLuol82501 Wenzhou narna-like virus 4
A SHWC01c3372 Shahe narna-like virus 3
A BHWZXX14912 Beihai narna-like virus 13 \/
A\ BHJP52694 Beihai nara-like virus 14
A WZFSL82100 Wenzhou nama-like virus 7
A shrimp12509, WZRBX43419 Wenzhou shrimp virus 10 Yok v/
A BHHZL10358 Beihai narna-like virus 15
A WZRBX43201 Wenzhou narna-like virus 8

v
91

Viruses which

r 99 - A SZmix21586 Hubei narna-like virus 12 “ ”
99 :CJLX30771 Changjiang narna-like virus 4 Borrows
BHJP26864 Beihai narna-like virus 16 i H
AASXXX45&23 Sanxia narna-like virus 2 Plcorna'llke
WZSLuol85295 Wenzhou narna-like virus 9 .
99 A WZSLuol82025 Wenzhou nama-like virus 10 v RNA Helicase

AASCJXSX39297 Beihai narna-like virus 17

A beimix75822 Wenzhou narna-like virus 11
1009 - A BHNXC41285 Beihai namarlike virus 19
A WZFSL79329 Wenzhou nama-like virus 5/

A BHZC35702 Beihai narna-like virus 12
A WZFSL27295 Wenzhou narna-like virus 6

A SXXX35820 Sanxia narna-like virus 1
A CJLX30350, SXXX34198 Changjiang narna-like virus 3
A BWBFG40664 Beihai narna-like virus 20
A WHCCII12614 Hubei narna-like virus,14
A 3mos6141 Hubei mosquito virus 3 V4
A QTM27075 Hubei nama-like virus 13
A WLJQ94194 Wenling narna-like virus 5
A WLJQ103797 Wenling narna-like virus 4

Leviviridae (Bacteriophages)

A BHTSS17154 Beihai levi-like virus 1
A\ BHTSS13603 Beihai levi-like virus 2
WZFiL82775 Wenzhou levi-like virus 2

99 |BS__ vP 007002852 Caulobacter phage phiCb5
96 — A BHJP61416 Beihai levi-like virus 7
A BHTSS17667 Beihai levi-like virus 8
A\ BHTSS 17966 Beihai levi-like virus 9
9 A WLJQ101898 Wenling levi-like virus 1
% BHTH16058 Beihai levi-like virus 11

A WHWN39199 Hubei levi-like virus 2
E WHYY22609 Hubei levi-like virus 3
A CJLX26414 Changjiang levi-like virus 2
—— A WZSLuol79939 Wenzhou levi-like virus 3

92 A BHTH16011, BHJJX24892 Beihai levi-like virus 22
A BHJP62133 Beihai levi-like virus 2
99 A BHTSS11091 Beihai levi-like virus 24
a9]|99 A WHWN53876 Hubei levi-like virus 5

YP 007237129 Enterobacteria phage C-1 INW-2012
YP 007237175 Enterobacteria phage Hgal1
NP 040755 Enterobacteria phage BZ13
NP 040650 Enterobacteria phage MS2
YP 717671 Pseudomonas phage PRR1
A BHSC163351 Beihai levi-like virus 25
YP 007111575 Enterobacteria phage M

A GCMB8094 Hubei levi-like virus 6
A SHW(C0209¢10970 Shahe levi-like virus 2
A BHTH15291 Beihai levi-like virus 27
ﬂEAWHWNmso Hubei levi-like virus 8
HWN54319 Hubei levi-like virus 7
A SHW(C0209¢12428 Shahe levi-like virus 1
A BHJJX20688 Beihai levi-like virus 20

99 3 bacter phage AP205
99 AA BHBJDX18762 Beihai levi-like virus 19
A BHJP63773 Beihai levi-like virus 16
b A BHTH16066 Beihai levi-like virus 17

A BHWZXX15152 Beihai levi-like virus 18
A WHYY19197 Hubei levi-like virus 4
A BHZY58374 Beihai levi-like virus 21
A CJLX29558 Changjiang levi-like virus 3
NP 695028 Enterobacteria phage Fl sensu lato
NP 046752 Enterobacteria phage Qbeta
BHXun31396 Beihai levi-like virus 14
NP 042307 Pseudomonas phage PP7
g:AWHYYZZMZ Hubei levi-like virus 10

A WGML141493 Hubei levi-like virus 9
99 — A WZSLuol133770 Wenzhou levi-like virus 6

arn rus 4 91 A WLJQ100415 Wenling levi-like virus 2
— AA BHNXCA1323 Beihal namalike vinis5 , _Em A WLJQ101576 Wenling levi-like virus 3
BHTH18714 Beihai barnacle virus 10 g Phytophthora infestans A
AEME9281 Phytophthora infestans RNAVirus 4 — RNA virus 4 89  gl00 - A BHZY57867 Beihai levi-ike virus 29
oy e Aoat e
= A BHBJDX18651 Beihai narna-like virus 22 100 AA BHSC167323 Beiha levi-like virus 32
WLJQ100912 Wenling nama-like virus 6 ) 8 A WZSLuol85245 Wenzhou levi-like virus 5
b RS kg coovony v k8 an TpA WESLol8s06 Wonshou e e i
% A\ WL ia103512 Weniing namaliccvirus 7 A WHWN53995 Hube! lovi-lie virus 11
enling narna-like virus i . i lavidli i
A BHXGZ0T12 Belhal naraa- ke virus 24 Namaviridae: B3| [ A WHCCTI0ES2 Hubellevilke vinus 12
NP 660177 Saccharomyces 23S RNA narnavirus . A SHWC0209¢12775 Shahe levi-like virus 3
A CC63583 Wuhan insect virus 18 Namavirus 99 [[L— A BHXun32039 Beihai levi-like virus 35
Aﬂysﬁmgtrllzuo%ecim%aélir:(:hveir::rgg-like virus 4 A WZFSLESRS5 Wenzhou levi-ike virus 7
NP 660178 Saccharomyces 20S RNA narnavirus «/ 99 AWHCCS4%§I1":I(L1|ggi7?ecilflki)l(eg Ivei‘::;ls"%wms 14
1 A mosHB204971 Hubei narna-like virug 17
AsAshsor$.ef|y1523863 Wuhan horsefly Virus 3 ;J
XSSP2578 Sanxia water strider virus 13 .
A BHUJX25414 Belhalnamalke vivs 25 Red: Phylum Arthropoda, Class Insecta
CJLX30442 Changjiang narna-like virus 5 i .
A QTN ez Changllang e Light blue: Phylum Arthropoda, Subphylum Crustacea
92 CC64130 Hubei narna-like virus 18 . i
2 A CCoM30 hubei namalike virus Purple: Phylum Arthropoda, Subphylum Myriapoda
A QCM13322 Hubei nama-like virus 21 o/
AGW51766 uncultured virus
AJT39597 Narnaviridae environmental sample Orange: Phylum Nematoda
A mo0sZJ35354, mosHB236413 Zhejiang mosquito virus 3 *
99 |, AGW51782 uncultured virus » Dark blue: Superphylum Lophotrochozoa
97 1AGW51768 uncultured virus .
————————————— A SZmix20730 Hubei narna-like virus 22 Black: Subphylum Vertebrata
95 A SCM50734 Hubei nama-like virus 24 L -
Y A SZmix21602 Hubei narna-like virus 23 Green: Kingdom Viridiplantae
BHHQ66335 Beihai narna-like virus 26 - Ki H
9 NP 660174 Cryphonectria parasitica mitovirus 1-NB631 1/ Dark green: Kingdom Fungi
YP 002284334 Botrytis cinerea mitovirus 1 . ;
96 NP 660176 Ophiostoma mitovirus 32 Grey: other hosts or undertermined
99 YP 005352912 Clitocybe odora virus
YP 004564622 Tuber aestivum mitovirus
SHWC0209¢20055 Shahe narna-like virus 5 .
WLJQ205243 Wenling narna-like virus 9 Namaviridae: 49 EVE vertebrates Yk > 1% non-rRNA reads
99 tsSgWC0209011783 Shahe narna-like virus 6 M_t . /‘
M51430 Hubei narna-like virus 25
ASchoSzoemzm Shahe narna-like virus 7 fovirus & EVE arthropods % 0.1% ~ 1% non-rRNA
YP 009009144 Sclerotinia sclerotiorum mitovirus 6 H 7
85 NP 6601810phiosloma mitovirus 6 R (MltOChOﬂdﬂal 86 EVE nematodes reads
YP 077184 iella abietina mit drial RNA virus S2 .
99 YP 009121785 Sclerotinia sclerotiorum mitovirus 1 HC025 enetic code Q i ; i d v
99 NP 660180 Ophiostoma mitovirus 5 g ) EVE protists A Newly identified virus
NP 660179 Ophiostoma mitovirus 4 % EVE flatworms
YP 002822229 Thielaviopsis basicola mitovirus A
9910 YP 009126873 Fusarium coeruleum mitovirus 1 /' Genome shown in
85 YP 009126872 Fusarium globosum mitovirus 1 f EVE plants supp|ememary Data 26
- Leviviridae (bacteriophages) ® EVE fungi

Supplementary Data 6. Maximum likelihood phylogeny of the “Narna-Levi” clade. Figure legend follows Supplementary
Data 1. Matching virus genomes are shown in Supplementary Data 26.
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SUPPLEMENTARY INFORMATION gHaVZAH;

Phlebo-like Cluster Phlebo-like Cluster
A CPQY18609 Changping bunya-like virus 1
A WHWN46660 Wuhan snail virus 2 99 — YP 004414703 Aguacate virus
A BWBFG40849 Beihai bunya-like virus 3 94 YP 004382743 Sandfly fever Turkey virus
9 YP 516229 Mobala virus 100 YP 003848704 Rift Valley fever virus J

YP 004347993 Candiru virus
AFH88999 Saint Floris virus
YP 089669 Sandfly fever Naples virus Phlebo-

virus

YP 002929493 Lujo virus irie
NP 899221 Guanarito virus V' | Arenaviridae
YP 006590089 Golden Gate virus
A WGML140132, GCM10499 Hubei myriapoda virus 5 ** */
BHNXC41490 Beihai sipunculid worm virus 7 *
A WZSLuol85881 Wenzhou bunya-like virus
A WZFS185898 Wenzhou channeled applesnail virus 4 **J
98 A BHCL81707 Beihai bunya-like virus 4
100 — A SHWC0209¢12776 Shahe isopoda virus 4
A SHW(C0209c12742 Shahe bunya-like virus 2
A WLJQ104142 Wenling crustacean virus 8 ** J
A SHWC0209c12661 Shahe bunya-like virus 4
AASHWCOZOQMZGSG Shahe bunya-like virys
WHSFI120185 Wuhan pillworm virus 1
A BHBJDX18821, BHWZXX15649 B ihvmmp virus 3 Yy

WHWG56321 Wuhan Millipede Virus 2
SXSSP2579, SXXX37846 Sanxia Water Strider Virus 1 3y *

¥ &

CC64393 Wuhan Louse Fly Virus 2
A LCN141331 Hubei lepidoptera virus 1 v &
shrimp6191 Whenzhou Shrimp Virus 1
A SCM94992 Hubei diptera virus
A SCM17647 Hubei dipterayirus 3
fly38845 Wuhan Fly Virus 1

mosHB136809 Wutai Mosquito Virys ’* 86
P . 9999 A SCM245062 Hubei diptera virus 5
J Nairovirus AAWLJQ104070 Wenling crustacean virus
999 9 SCM51446 Hubei bunya-like V|rps1
8 horsefly105120 Wuhan horsefly Virus ..
oh00 : * v - 85 NP 620522 Rice stripe virus | Tenuivirus
100 A NP 058528 Rice grassy stunt virus J
100 A 97 AAHaxxcsesm, etc Hubei blood fluke virus 1 ﬁo/ '
HBXXC60124, etc Hubei blood fluke virus 2
A SCJXSX36507 Beihai sesarmid crab virus 5 v A BHZCS%TZG ;e‘fh;";l',‘;;gf‘,ik“e vinns 2
———————WHCC65775 Wuhan Insect virus 3~ . * 100 A BHTSS$17606 Beihai bunya-like virus 1
99 A SCM95079 Hubei diptera virus 6 * ‘ WHCC118219 Wuhan insect virus#** ,‘\

A SCM173098 Hubei diptera virus 7

s T 10% WHCC118143 Wuhan Insect virus 1
mosHB136897, etc Wuhan mosquito virus 1 %

99 mosHB136900 Wuhan Mosquito Virus 2 Ph 100
100 on e coctor e kY. |viae B[ LA v
99 :()Q_I'_I"cln17;27?‘627:u§ei oddonate virusé) /‘ 100 % SHWC01c3680, SHWC0209c8767 Shahe heteroptera virus 3 * * J
ubei odonate virus / AEJ38175 Gouleako virus
100 SCM48138 Hubei bunya-like virus 8 1010o WHCCII12630 Yichang Insect virus 86
insectZJ97888 Shuangao Insect Virus 2 KF543244 Cumuto virus .
A QTM75064 Hubei bunya-like virus 9 b mosHB136735 Qingnian Mosquito Virus ~ Gouleako virus

AKN56871 Jonchet virus 9
100 — WHCCII13250 Wuhan Insect virus 2 r v 100] o
A QTM27070 Hubei bunya-like virus 1

SXSSP2428 Sanxia Water Strider Virus 2
AKN56888 Ferak virus

A QTM25853 Hubei bunya-like virus 3
A QTM26385 Hubei bunya-like virus 2 *
A WHZM9931 Wuhan insect virus 16
GAIX01000059 Pararge aegeria
100 GAQJ01008681 Ostrinia furnacalis
A arthropodmix14045 Hubei insect virus 1 *

A QTM27285 Hubei bunya-like virus 13
mosZJ35514, mosHB136876, etc Zhee mosquito virus
AGW51765 uncultured virus
mosHB136868 Xinzhou Mosquito Virus
insectZJ98059 Shuangao Insect Virus 3
A WGML135976 Hubei bunya-like virus 4
GAKZ01048260 Procotyla fluviatilis

A WGML134260 Hubei bunya-like virus 11 9
A BHIJX25757 Beihai hemit crab virus 23k W o/

NP 942124 Tula virus
NP 604473 Andes virus

99
100

Longquanvirus .
YP 001911124 Thottapalayam virus Hantavirus

99 FJ593498 Nova virus F i
YP 138530 Hantavirus WHCCII13062 Huangshi Humpbacked Fly Virus
91 NP 942555 Dobrava-Belgrade virus A SZmix21338 Hubei bunya-like virus 6

A SCM50476 Hubei bunya-like virus 5

A BHTH16146 Beihai barnacle virus 5

A SHWC0209¢12777 Shahe bunya-like virds 1

A YYSZX17850 Beihai blue swimmer crab virus 2 * J

A mosHB136348 Jiangxia Mosquito Virus Q

NP 942558 Seoul virus

A BHJP59844 Beihai bunya-like virus 5
99 mosZJ36691 Shuangao Mosquito Virus
A SCM26604 Hubei bunya-like virus 12
CC41253 Shuangao Bedbug Virus 1

99

A\ BHTH41702 Beihai barnacle virus 6

mosHB106551 Jiangxia Mosquito Virys 2 96
9 85 A ZCM20815 Hubei orthoptera virus 2 J
A WGML140341 Hubei myriapoda virus 6 J 7‘\‘ — i
100 A WGML112345 Hubei bunya-like virus 7 0.5 Red: Phylum Arthropoda, Class Insecta
hrimp6186 Whenzhou Shrimp Virus 2 " : .
b A WLJQ100911 Wenling crustacean viris 8 v Light blue: Phylum Arthropoda, Subphylum Crustacea
ge[ YP 717924 Capsicum chlorosis virus Purple: Phylum Arthropoda, Subphylum Myriapoda

YP 001740047 Tomato zonate spot virus

10807 NP 619688 Groundnut bud necrosis virus
r:l; %%gg \'(nVatermeIon silver m.ottle virus TOSpOVifUS orange: Phylum Nematoda
elon yellow spot virus
100 NP 049362 Tomato spotted wilt virus + Dark blue: Superphylum Lophotrochozoa
NP 619710 Impatiens necrotic spot virus .
100 96 190 vp 006468898 Bean necrotic mosaic virus Black: Subphylum Vertebrata
HF568801 Pigeonpea sterility mosaic virus Green: Kingdom Viridiplantae
1 NC 015298 Rose rosette virus . L .
100 |- HQ703343 Fig mosaic vir; Emaravirus Dark green: Kingdom Fungi
NC 013105 EMARAV . i
0 JF795479 Redbud yellow ringspot virus Grey' other hosts or undertermined
1 10%9 AGX32058 Kibale virus
9 AGX32057 Tai virus 43 EVE vertebrates vk > 1% non-rRNA reads
AGX32061 Herbert virus

insectZJ95907 Shuangao Insect Virus 1 p
KF981636 Khurdun virus 4 EVEarthropods ¢ 0,19 ~ 1% non-rRNA reads

YP 008400138 Brazoran virus 6
CC59661 Wuhan Louse Fly Virus 1 8 EVE nematodes
EVE protists

NP 671968 La Crosse virus Q
NP 047211 Bunyamwera virus
YP 008709776 Murrumbidgee virus i +/ Genome shown in Supplementary Data 27
NP 982304 Oropouche virus J Orthobunyavirus 8 EVE flatworms PP v

A Newly identified virus species

9999 YP 006590079 Aino virus * EVE plant

YP 006590082 Simbu virus plants
100 {,- YP 006590076 Shamonda virus

0.5 100 — YP 001497159 Akabane virus ® EVE fungi

Supplementary Data 7. Maximum likelihood phylogeny of the “Bunya-Arena” clade. Figure legend follows Supplementary
Data 1. Matching virus genomes are shown in Supplementary Data 27.
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RN T SUPPLEMENTARY INFORMATION
10;°° Dimarhabdovirus

YP 007641391 Lagos bat virus
YP 001285392 European bat lyssavirus 1
100 Y} NP 056797 Rabies virus \(
f NP 478343 Australian bat lyssavirus

1()
1 s fly82621 Wuhan Fly Virus 3
Fly Virus 2 * J ’

fly115936 Shayang Fly Virus 3
fly116579, Wuhan House
WHCC118217 Wuhan Ant Virus

A QTM25107 Hubei rhabdo-like vifus 1 i\ f

mosHB236541 Wuhan Mosquito Virus 9
Cytorhabdovirus

0.5 Lyssavirus

100
CC61396 Shuangao Bedbug Virus 2

fly59540 Jingshan Fly Virus 2

SXSSP2583 Sanxia Water Strider Virus 5

A WLJQ201798 Wenling crustacean virus 11

A WLJQ101844 Wenling crustacean virus 10
insectZJ98112 Shuangao Insect Virus 6

A WGML146453 Hubei myriapoda virus 7

A
A BHTH16013 Beihai bamacle virus 7 Y o/

26

WHCCII13264 Wuhan Insect virus 5 Y o/ *

YP 006576506 Persimmon virus A * f

of}

100

WHCCII13270 Wuhan Insect virus 6
YP 425092 Lettuce necrotic yellows virus
WHCCI112826 Wuhan Insect virus 4

98 .
_ Varicosa-
virus
Nucleo-
rhabdovirus

NP 597914 Northern cereal mosaic virus
YP 002308576 Lettuce big-vein associateg virus J_[* |
NP 620502 Rice yellow stunt virus
YP 004927971 Potato yellow dwarf virus
YP 052855 Maize mosaic virus
YP 052849 Maize fine streak virus f
YP 001294929 Orchid fleck virus J
NP 042286 Sonchus yellow net virus
0 ~ Novirhabdoviridae
9?1“ v 9% Paramyxo-Filoviridae
100 A QCM135517 Hubei rhabdo-like virus 3 v &
A QTV133243 Hubei odonate virus 10 Y
SXSSP2581 Samxia Water Strider Virus 4 ek, %
A BHJP63888 Beihai rhabdo-like virus 5 J

97

100

A BHJP58499 Beihai rhabdo-like virus 4 . e
A BHNXC39077 Beihai rhabdo-like virus 34/ Nyamiviridae
A 5GJSC14943 Wenzhou Tapeworm virus 1
NP 042024 Borna disease virus
A WLJQ47777 Wenling crustacean virus 1

I*Bg'naviridae 5
WZRBX43457 Wenzhou crab virus 1
100 A BHJJX49420 Beihai rhabdo-jike vigus 6 J /‘\
A ZCM94 v &

100

Dimarhabdovirus

YP 006200965 Obodhiang virus
NP 065409 Bovine ephemeral fever virus
YP 006202628 Kotonkan virus
YP 007641376 Tibrogargan virus
YP 003518294 Ngaingan virus
YP 002333280 Wongabel virus
YP 802942 Siniperca chuatsi rhabdovirus
YP 008686607 Eel virus European X
CC64168 Wuhan Louse Fly Virus 11
NP 041716 Vesicular stomatitis Indiana virus J
YP 007641386 Isfahan virus
A SCM46012 Hubei dimarhabdoyjrus virus 4
CC65127 Wuhan Louse Fly Virus 5 *

2 3

R00
99
D7 A WHSFI114871 Wuhan pillworm virus 2 J
YP 009094323, mosHB236535, tc&RV /‘\

100 A LCM101902 Hubei lepidoptera virus 2
WHCCII13332 Wuhan Insect virus 7
A QTM26629 Hubei dimarhabdovirus virus 2
AMK09246, SCM45623 Drosophila immigrans sigmavirus * J
YP 008686601 Drosophila obscura sigmavirus
&

*

100

A SCM51525 Hubei dimarhabdovirus virus 1

YP 003126913 Drosophila melanogaster sigmavirus
CC64619 Wuhan Louse Fly Virus 10 *Jq
CC63457 Wuhan Louse Fly Virus 9

g L= CC22735 Wuhan Louse Fly Virus 8 Y

100 ?Iy96780 Wuhan Fly Virus 2

fly34462 Shayang Fly Virus 2
o0 fly100821, SCM39215 Wuhan House Fly Virus 1 Yy
9 A SCM172232 Hubei diptera virus 9 Yk

1%0 A SCM43656 Hubei diptera virus 10
A QTM26149 Hubei dimarhabdovirus virus 3

100

2 8

[—A QTM26925 Hubei rhabdo-like virus 7
mosHB236539 Xincheng Mosquito Virus

100 l—‘_|:insethJ96598 Shuangao Fly Virus 2
99 A SCM51501 Hubei diptera virus 11

100

262 Hubei orthoptera virus 5 .

1%%0 A\ BHTSS7258 Beihai rhabdo-like virus 2
A WHSF1119440 Hubei rhabdo-like virus 5 &
100 A BHTSS15727 Beihai rhabdo-like virus 1J

A QTM24798 Hubei rhabdo-like virus 6
A QTM19395 Hubei rhabdo-like virus 8 /‘
A BHTH14652 Beihai barnacle virus 8

. — *V
A arthropodmix13990 Hubei rhabdo-like virus 4 J
10ISHW76811 Sclerotinia sclerotiorum negatjve-stranded RNA virus 1 J Q

100
L
v
CC60948 Wuhan Louse Fly Virus 6

700 — CC64638 Wuhan Louse Fly Virus 7 Y
A WLJQ101487 Beihai chuvirus-like virys 1

QTM161788 Hubei odonate virus 11

insectZJ97300 Shuangao Fly Virus 1

mosHB234429 Wuhan Mosquito Virus 8

A QTM26249 Hubei chuvirus-like virus 1

9

6
QTM26698 Hubei chuvirus-like virus 3 /‘ ” a

Z1.15189 Wuchang Cockroach Virus 3 J
A SXXX37205 Sanxia atyid shrimi virus

WZRBX33387 Wenzhou crab virus 2 v P )
A WLJQ104274 Beihai chuvirus-like Vitus ' I J :

A WLJQ104130 Wenling crustacean virus 14
A WLJQ104251 Wenling crustacean virus 13
5. C4

A BHTH10927 Beihai barnacle virus 9
A\ WLJQ91782 Wenling crustacean viru

A
A WGML66308 Hubei myriapoda virus 8 **
A
WZRBX18263 Wenzhou crab virus 3 Sk o/ A%
A\ BHJJX21702 Beihai hermit crab virus,3
A QCM109726 Hubei coleoptera virus 3
fly96273 Shayang Fly Virus 1
insectZJ96406 Shuangao Lacewing Virus
insectZJ98107 Shuangao Insect Virus 5

2 8

100

99 A Y
100 : i}{ 86 *
o[ J’/
84100 0 * *
o —
|
0.5

Red: Phylum Arthropoda, Class Insecta
Light blue: Phylum Arthropoda, Subphylum Crustacea
Purple: Phylum Arthropoda, Subphylum Myriapoda

Orange: Phylum Nematoda

Dark blue: Superphylum Lophotrochozoa
Black: Subphylum Vertebrata

Green: Kingdom Viridiplantae

Dark green: Kingdom Fungi

Grey: other hosts or undertermined

Chuvirus

EVE vertebrates %k > 1% non-rRNA reads

& EVEarthropods 5 0,19 ~ 1% non-rRNA reads
&6 EVE nematodes o .
A Newly identified virus species
Q. EVE protists
+/ Genome shown in
§ EVEflatworms Extended Data Fig. 28
f EVE plants
@ EVE fungi

Supplementary Data 8. Maximum likelihood phylogeny of the “Mono-Chu” clade. Figure legend follows Extended Data Fig. 1.

Matching virus genomes are shown in Extended Data Fig. 28.
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SUPPLEMENTARY INFORMATION gHaVZAH;

99 - CC63432 Wuhan Louse Fly Virus 4
98TL cC56639 Wuhan Louse Fly Virus 3 Yk
F— 811L fiy116939, SCM40889 Jingshan Fly Virus 1
insectZJ68168 Shuangao Insect Virus 4

SXSSP2554 Sanxia Water Strider Virus 3 * ;\\
mosHB230396 Wuhan Mosquito Virus 3
mosHB231210 Wuhan Mosquito Virus 5
mosHB234098 Wuhan Mosquito Virus 6 ,/‘\
mosHB231166 Wuhan mosquito virus 4 yk
A SCM47652 Hubei orthomyxo-like virus 1
P4[L— A GCM19162, WGML148351 Hubei earwig virus 1 Yoy
WHCCI112658 Wuhan Mothfly Virus
98 mosHB235925 Wuhan Mosquito Virus 7 Y

99 QTM27225 Hubei orthomyxo-like virus 2

91
100

100

100
82— horsefly38597 Jiujie Fly Virus
L A BHTSS17872 Beihai orthomyxo-like virus 1
96 - ACY56282 Quaranfil virus

ACY56284 Johnston Atoll virus Quaranjavirus
100 L YP 009110686 Wellfleet Bay virus

85
% _E Thogotovirus

91

A\ SCM51211 Hubei orthomyxo-like virus 4
80 I: A\ ZCM21154 Hubei orthoptera virus 6 2 s
99 — NP 056657 Influenza B virus
— NP 040985 Influenza A virus «/ ,
99 AGS48810 Influenza D virus Influenza virus
99 = YP 089653 Influenza C virus
81 Z1.8541 Wuchang Cockroach Virus 2

ADR77506 Infectious salmon anemia virus
I A BHHQ71863 Beihai orthomyxo-like virus 2

90 A\ WHBL85127 Hubei orthomyxo-like virus 5
A CPQY18140 Changping earthworm virus 2 * v

Red: Phylum Arthropoda, Class Insecta 43 EVE vertebrates Yok > 1% non-rRNA reads
Light blue: Phylum Arthropoda, Subphylum Crustacea

Purple: Phylum Arthropoda, Subphylum Myriapoda 4 EVE arthropods % 0.1% ~ 1% non-rRNA reads

&6 EVE nematodes o .
Orange: Phylum Nematoda Q EVE protists A Newly identified virus species
Dark blue: Superphylum Lophotrochozoa + Genome shown in Extended Data Fig. 29
Black: Subphylum Vertebrata § EVE flatworms ’
Green: Kingdom Viridiplantae 7 EVEplants
Dark green: Kingdom Fungi ® EVE fungi

Grey: other hosts or undertermined

Supplementary Data 9. Maximum likelihood phylogeny of the “Orthomyxo” clade. Figure legend follows
Supplementary Data 1. Matching virus genomes are shown in Supplementary Data 29.
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99~ NC 010438 Bat coronavirus HKU8

100 NC 005831 Human coronavirus NL63

— 19971 N 003436, Porcine epidemic diarrhea virus
0.5 99| L NC 002306 Feline infectious peritonitis virus

NC 019843 Middle East respiratory syndrome coronavirus
NC 006577 Human coronavirus HKU1
NC 004718 SARS coronavirus /
NC 016995 Wigeon coronavirus HKU20
NC 016992 Sparrow coronavirus HKU17
NC 010646 Beluga Whale coronavirus SW1
99 100 = NC 001451 Avian infectious bronchitis virus

NC 020901 Nse virus strain /
%8 —IF NC 020900 Meno virus strain Mesoniviridae
NC 015874 Nam Dinh virus

L A BZ7187871 Beihai Nido-like virus 1 s/
99 NC 010306, shrimp14090 Gill-associated virus / | Roniviridae

A shrimp13441 Wenzhou Nido-like virus 1
100 — A BHJJX25971 Beihai hermit crab virus 4 Y /
i 100 — _|—_A WLJQ99370 Wenling nido-like virus 1
100 A BHXun32263 Beihai Nido-like virus 2 J
9—A Yok v/
9 NC 024709 Ball python nidovirus
100 A Coronaviridae:
NC 008516 White bream virus Torovirinae
NC 022787 Porcine torovirus
—] 100 - NC 007447 Breda virus
—— NC 026439 African pouched rat arterivirus
NC 002532 Equine arteritis virus
100 [J00 — NC 001961 PRRSV /
NC 001639 Lactate dehydrogenase-elevating virus | Arteriviridae
99 NC 003092 Simian hemorrhagic fever virus
100 NC 025113 Southwest baboon virus 1
NC 026509 De Brazzas monkey arterivirus

A w v

100 —:A WHCCII113334 Wuhan insect virus 19 y / *
100 A SCM49454 Wuhan nido-like virus 1 ./

Coronaviridae:
Coronavirinae

Red: Phylum Arthropoda, Class Insecta
Light blue: Phylum Arthropoda, Subphylum Crustacea
Purple: Phylum Arthropoda, Subphylum Myriapoda

EVE vertebrates %% > 1% non-rRNA reads

EVE arthropods % 0.1% ~ 1% non-rRNA reads
EVE nematodes
EVE protists
EVE flatworms
EVE plants

EVE fungi

Orange: Phylum Nematoda A Newly identified virus species

Dark blue: Superphylum Lophotrochozoa
Black: Subphylum Vertebrata

Green: Kingdom Viridiplantae

Dark green: Kingdom Fungi

Grey: other hosts or undertermined

+/ Genome shown in Supplementary Data 30

D w PR &

Supplementary Data 10. Maximum likelihood phylogeny of the “Nido” clade. Figure legend follows
Supplementary Data 1. Matching virus genomes are shown in Supplementary Data 30.
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oI —A QTM24815
A WHCC258759 Hubei partiti-like virus 1
arthropodmix12819 Hubei partiti-like virus 2

M75369
A QCM950973 Hubei partiti-like virus 4 ‘“
&QTM47485 Hubei partiti-like virus 5
WHXS 3745 Wuhan cricket virus 2 J
WHW G256022, GCM3225 Wuhan Millipede virus 4 Yk o/ *
A WLJQ97111 Wenling partiti-like virus 1
A QTM23269 Hubei partiti-like virys 7

A SCM172187 Hubei di;) era virus 17 *
A SCM37169, QTM2591 Hubei;lipl;ra s 18 ke A

0 A fly34516 Wuhan fly virus 5
A WHSFI19387, WGML112 bei partiti-like virus 16

A BHZY60797 Beihai partiti-like virus 2 f‘

#

97

partiti-lik "
A WHCC72771 Hubei partiti-like virus 9

99
90
19 GTM75790 Hubei partiti-like virus 17
8 A SCM50556 Hubei partiti-like virus 18 ‘
100 A SCM172380 Hubei partiti-like virus 19 7
QTM74833 Hubei partiti-like virus 20 .
HZM10073, Wuhan insect virus 22 ** J ‘

W ,
99 QTM27155 Hubei partiti-like virus 21
A%mos7J34436, Hubei partiti-like virus 22
A WLJQ124021 Wenling partiti-like virus 3 /

QTM26744 Hubei partiti-like virus 29
A SCM51314, QTM27098 Hubei diptera virus 19 vk &
WLJQ102434 Wenlingd)artiti- ike virus 2
SXSSP2538, SXXX36890 Sanxia water strider virus 18
A(.)TM46741 Hubei partiti-like virus 32

A BHTH16173 Beihai banacle virus 13 Yevke v/ &
g‘ QTM24887 Hubei partiti-like virus 41 g
93 AW116610 Wuhan fly virus 6
987/ - A WHYY33011 Wuhan house centipede virus 8*. .
insectZJ79891, mosZJ25114 Shuangao partiti-like virus 1
QTM26281 Hubei partiti-like virus 46
H Wuhan house centipede virus 7 *
WHYY15874 Hubei partiti-like virus 45 &
WHLC8707 Hubei partiti-like virus 43
QTM29853 Hubei partiti-like virus 44
74844, WGML31721 Hubei odonate virus 13 Y
A QCM951148 Hubei partiti-like virus 33 ’

88

94

A QTM24152 Hubei partiti-like virus 39
SCM2459 i partiti-like vi
WHYY30311 Hubei partiti-like virus 35
A QTM23479 Hubei partiti-like virus 37
A WHCCI113263, mosZJ33376, etc Wuhan insect virus 23 ** ‘
QTM3514 Hubei partiti-like virus 36! ;

CC64706 Wuhan insect virus 25
CC64001 Wuhan insect virus 24

A WLJQ103127 Wenling partiti-like virus 4
A QCM147194 Hubei partiti-like virus 48
A QTM46465 Hubel partiti-like virus 47
:SXSSP515 Sanxia partiti-like virus 1

YP 271922 Penicillium stoloniferum virus F
P 62 Z yces bailii virus Z
A BHTH35712 Beihai barnacle virus 14
A 93 Hubei partiti-like virus 59

A QCM105830 Hubei coleoptera virus 5

Yo v &

Partitiviridae: Alpha-, Betapartitivirus, Partitivirus %l

SCM331 b .
YP 009094186 Ustilaginoidea virens RNAvius M €—— Ustilaginoidea virens

SUPPLEMENTARY INFORMATION gHaVZAH;

Partitiviridae: Alphapatrtitivirus,
Betapartitivirus, Partitivirus

100 — YP 003104768 Primula malacoides virus China-Mar2007
YP 007889821 White clover cryptic virus 2 f
YP 392480 Rosellinia necatrix partitivirus 1-W8
YP 227355 Pleurotus ostreatus virus 1
NP 620659 Rhizoctonia solani virus 717
NP 624349 Fusarium poae virus 1
A QTM24142 Hubei partiti-like virus 23 &
A WHYY17134 Hubei partiti-like virus 24 .
NP 604475 Atkinsonella hypoxylon partitivirus
YP 001911122 Ceratocystis polonica pattitivirus f

YP 002308574 Beet cryptic virus 1
100 [L YP 086754 White clover cryptic virus 1
YP 009011230 Rhizoctonia solani dsRNA virus 2
84Y YP 138537 Amasya cherry disease-associated mycovirus

P 656.

506, CJLX6222 Raphanus sativus cryptic virus 1
YP 007419077 Rosellinia necatrix partitivirus 2 f
99 YP 003082248 Sclerotinia sclerotiorum partitivirus $

iti-like virus 27
A QTM27118 Hubei partiti-like virus 26
109 1— A QTN20591 Hubei partiti-like virus 25

L

Picobirnaviridae

100

BAJ53294 Human picobirnavirus

AAG53584 human picobirnavirus

AHX00958 Human picobirnavirus

A WGML128211 Hubei picobirna-like virus 3
WHBL66087 Hubei picobirna-like virus 4
egTGMblPicobimavirus bovine-RUBV-P-IND-2005

AGK45545 Fox picobirnavirus
YP 239361 Human picobirnavirus
BAJ53290 Human picobirnavirus
AlY31286 Dromedary picobirnavirus
BAJ53289 Human picobirnavirus
BANS58175 Picobirnavirus cow-tottori7944-Jap-2013
AAHZ46150 Picobirnavirus TK-MN-2011
AAH159999 Porcine picobirnavirus

| | AIB06801 Fox fecal picobiravirus
0 5 AFJ79071 Otarine picobirnavirus
. 8 AAHX00960 Human picobirnavirus

98 AlY31288 Dromedary picobirnavirus

9 — AlY31285 Dromedary picobirnavirus
AAG53583 human picobirnavirus
BAJ53293 Human picobirnavirus
BAJ53287 Human picobirnavirus

Red: Phylum Arthropoda, Class Insecta
Light blue: Phylum Arthropoda, Subphylum Crustacea
Purple: Phylum Arthropoda, Subphylum Myriapoda

A QCM143720 Hubei coleoptera virus 6”3k RNA virus M
A QCM136227 Hubei coleoptera vjrus 4 iviri
% iﬁr * (Totiviridae) Orange: Phylum Nematoda
0 WHWN52466 Hubei partiti-like virus 51 Dark blue: Superphylum Lophotrochozoa
M LA S2I80 Belhal parttclle Vs 4 Black: Subphylum Vertebrat
elhal partiti-like virus M
A SHWC020! c\ﬁ;éé)%hasl}ez artitii_llike virus‘ 1I . ’ ack: Subphylum Vertebrata
enzhou partiti-like virus - Ki iridi
100 Am‘j&g%%w ?.eihai pr?ni(i_ﬁike_vimgs Green: Kingdom Viridiplantae
enling pal e virus - Ki i
97 Awuoﬂzga v‘f’;ﬁ"v'\i:"gg;m SVISS Dark green: Kingdom Fungi
enling pa ike virus . i
BHZY110439 Beihai partitilike virus 6 Grey: other hosts or undertermined
A WLJQ123769 Wenling partiti-like virus 8
WLJQ23031 Wenling partiti-like virus 9
WLJQ26001 Wenlin_?g_;artiti_-like virus 10 43 EVE vertebrates
8 A R R RE13534 Baiha partt-ke virus 8
elhal partiti-like virus
= YYSZX26933 Beihai par_ti_tﬁ_like virus 10 & EVE arthropods
AWLIR101205 Wonling partiiike vies 15 6
1l ruti-h viru
WLJQ98567 Wenling partiti-like virus 12 & EVE nematodes
09 100 100 WLJQ9539 Wenling partiti-like virus 11 ‘ )
P 008327312 Ustilaginoidea virens partitivirus 2 <~ Pattitiviridae: Gammpartltlv rus EVE protists
S EVE fl
r 7 atworms
" R ine e S, * S
angjlan artiti-like virus
QTN22037 Hubet parttilike virus 57 * f EVE plants
A BHWZXX14306, BHBJDX17847 Beihai partiti-likevirus11P fitiviridae: Deltapartitivi f
A SZrnixa1556 Hubel partit-lke virus 55 < artitivindae. Deltapartiivirus ® EVE fungi
SZmix20834 Hubei partiti-like virus 54

00— A SZmix20674 Hubei pariti-like Vi 52
A BHJJX66797 Beihai picobirna-like virus 2

A BHJJX25356 Beihai picobirna-like virus 1

A GCM11219, WGML 118279 Hubei earwig virys 2
WHSFI12200 Wuhan pillworm virus 4
AWLJIQ144192 WenlinFq picobirna-like virus 1
—— A WHSFI141391 Hubei picobirna-like virus 1
A BHJJX25000 Beihai picobirna-like virus 5
BHJJX24179 Beihai picobirna-like virus 4
BHJJX16459 Beihai picobirna-like virus 6
A SHWC0209¢12590 Shahe gicobirna-like virus 1
A SHWC01¢3537 Shahe picobirna-like virus 2
A BHZ(C36678 Beihai picobirna-like virus 12
A WHBL68697 Hubei picobirna-like virus 2

100
97

100
BHNXC71065, BHZC29883 Beihai picobirna-like virus 8

BAU79482 Diatom colony associated dsRNA virus 1
BHZC32520 Beihai picobirna-like virus 9
BHZC36972 Beihai picobirna-like virus 10

A BWBFG40030 Beihai picobirna-like virus 11

A BHZY58752 Beihai picobirna-like virus 13

99 . . s
Picobimaviridae

A BHTH13093 Beihai picobimna-like virus J*VJ

Invertebrate %% > 1% non-rRNA reads
Mitoc hondrion
X % 0.1% ~ 1% non-rRNA reads
Genetic Code o

A Newly identified virus species

+/ Genome shown in Supplementary Data 31

BHNXC57916, BHZC50960, BHJJX15399, BHBJDX17263 etc Beihai picobirna-like virus 7 J

&— Diatom colony associated
dsRNA virus 1

Supplementary Data 11. Maximum likelihood phylogeny of the “Partiti-Picobirna” clade. Figure legend follows
Supplementary Data 1. Matching virus genomes are shown in Supplementary Data 31.
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_ 10_[A SXSSP2461, WZFSL84790, etc Sanxia permutotetra-like virus 1
100

0.5 A WHYY23891, QTM26624 Hubei permutotetra-like virus 2 q/
100 L A mosZJ32939 Hubei permutotetra-like virus 1
100 L A WHYY23575 Wuhan house centipede virus 9 * J
——— AKH40283 Newfield virus <—— Newfield virus

100——A s/
rA QTM26287 Hubei permutotetra-like virus 4 J
L YP 009179352 Aphis glycines virus 1
A mosHB234479, 3mos6479 Hubei permutotetra-like virus 11
YP 003038595 Drosophila A virus J Y S Drosophila A virus
6 YP 009182196 Daeseongdong virus 2
9 86 A QTM27196 Hubei permutotetra-like virus 7
A QCM123521 Hubei permutotetra-like virus 6 J
A WHYY24053 Hubei permutotetra-like virus 5
A SXSSP2568 Sanxia water strider virus 19 **
92l A 7CM21318 Hubei permutotetra-like virus 9
A insectZJ82042 Shuangao permutotetra-like virus 1
A WHSWHC54546 Hubei permutotetra-like virus 8 J
AF282930 Thosea asigna virus ..
4ENP 573541 Euprosterna elaeasa virus J ‘ Permutotetraviridae
100 ——— A ZCM16232 Hubei permutotetra-like virus 10 J
A
99 A SCJXSX31686 Beihai permutotetra-like virus 1
100 A BHTSS17969 Beihai sphaeromadae virus 4 ** J

100

99

Red: Phylum Arthropoda, Class Insecta 43 EVE vertebratess Yk > 1% non-rRNA reads
Light blue: Phylum Arthropoda, Subphylum Crustacea *
Purple: Phylum Arthropoda, Subphylum Myriapoda EVE arthropods % 0.1% ~ 1% non-rRNA reads

&6 EVE nematodes A Newly identified vi )
Orange: Phylum Nematoda & EVE protists ewly identified virus species
Dark blue: Superphylum Lophotrochozoa +/ Genome shown in Supplementary
Black: Subphylum Vertebrata S EVEflatworms Data 32
Green: Kingdom Viridiplantae f EVE plants
Dark green: Kingdom Fungi ® EVE fungi

Grey: other hosts or undertermined

Supplementary Data 12. Maximum likelihood phylogeny of the “Permutotetra” clade. Figure legend
follows Supplementary Data 1. Matching virus genomes are shown in Supplementary Data 32.
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0.5

Aquatic Picomna-like Cluster
A WZSBei69571 Wenzhou picorna-like virus 51 J

99

99

99

A WGML147056 Hubei picorna-like virus 67
ABHZYGD;BO Beihai picorna-like virus 107
CJLX30633 Changjiang picorna-like virus 15

Dicistroviridae

A BHTSS18012 Beihai sphaeromadae virus 1 **
WZRBX14225 Wenzhou picorna-like virus 36 J
BHBJDX18836 Beihai picorna-like virus 95

WLJQ79834 Wenling crustacean virus 4 Y

v
A CJLX8819 Chan jiang crawfish virus 4 *
Aw%s%"%gg;g% eiﬂal pit_:orna-lill_(lf virus 937
ei enzhou picorna-like virus
2 s IR s ke v/
A WZFSL85549 Wenzhou channeled applesnail virus 3
A WZFSL83776 Wenzhou picorna-like virys 39
A BHNXC41148 Beihai picorna-like virus 100
A CJLX22437 Changjiang crawfish virus 5
ABHBJDX11559 Beihal picorna-like virus 101
BHTH *;‘

A W28 ic183636 Welhou picomanlike vrug 38
uo| enzhou picorna-like vjru
A SCJXSX39002 Beihai sesarmid crab virus 2 *i
HWRTX12368 Beihai picorna-like virus 98
BHJJX22326 Beihai picorna-like virus 99

Iflaviridae and Secoviridae Related
A\ BHHK79817 Beihai picorna-like virus 105 J

Nora Virus Related

1
00 00 QTM27271 Hubei odonate virus 1 t
WZFSL75477 Wenzhou picorna-like virus 25

A\ BHZY60873 Beihai picorna-like virus 67
BHHQ76843 Beihai picorna-like virus 66
&QTMZGBG Hubei picorna-like virus 13

)A WHCCI113330 Wuhan insect virus 10 **
A QTM27287 Hubei picorna-like virus 10

A QTM27288, SCM51412 Hubei picorna-like virus 8
A QTM26755 Hubei picorna-like virus 9

A
YP 009111312 Fisavirus 1 J
iCJLXS(WSD Changjiang picorna-like virus 5
BHZY60937 Beihai picorna-like virus 65

A WZSLuol86086 Wenzhou gastropodes virus 2 * carasoco‘/irus

100 A BHZC37354, BHBei77071, BHNXC41286, etc Beihai picorna-like virus 111
tWZSBeiGQOGB Wenzhou picorna-like virus 45
—— A WZSBei68749 Wenzhou picorna-like virus 54
L A beimix75829 Wenzhou bjvalvia virus 1 ** J
A WLIQ101512 Wenlin%Eicoma-like virus 6
A BHZY60875 Beihai picorna-like virus 106
A WZSLuol191200 Wenzhou picorna-like virus 44

99 100

A ooy SBei63630| KVenzhouéJico a-like virus 30
79 Hubei picorna-like virus 7
100 2 A WHCCII12350 Hubel picoma-like vites 7 Red: Phylum Arthropoda, Class Insecta

97

99

L— A WHCCII10252 Hubei picorna-like virus 80 .
100 A WLJQ102051 Wenling picorna-like virus 7 Light blue: Phylum Arthropoda,

A BHBJDX18598 Beihai picorna-like virus 124
}SHWCO(Z;OBMZZSA ghahe picorna-like virus? J Subphylum Crustacea
BWBFG40859 Beihai paphia shell virus 4 .
WZFSL84024 Wenzhcﬂa\i’t\:’ogrg{{)iléggvir‘l;vs “ " . Purple: Phylum Arthropoda,
L 5 Wenling picorna-like virus .
A WLJQ104209 Wenling picorna-like virus 9 Sprhylum MynapOda
A CPQY105740 Changping earthworm virus 1 ‘i' J
A beimix75770 Wenzhou picorna-like virus 48
A BHCL81476 Beihai picorna-like virus 123
A BWBFG40853 Beihai paphia shell virus 3 Y

A BHZY60909 Beihai octopus virus 2 .
"A BHZY60922 Belhai pioomna-iike virys 122 Orange: Phylum Nematoda

Dark blue: Superphylum Lophotrochozoa

100

by H Picomaviridae Black: Subphylum Vertebrata

7 enzhou picorna-like virus .
100 A WZFSL74289 Wenzhou picoma-like virus 42 Green: Kingdom Viridiplantae
SHWC0209¢11951 Shahe picorna-like virus 12 J . .

A WZFSL80064 Wenzhou picorna-like virus 41 Dark green: Kingdom Fungi

A BHZC35144 Beihai picorna-like virus 102 .
85 ﬁWZFSLBC" 07 Wenzhou picorna-like virus 4 Grey: other hosts or undertermined
100 SHWCO01¢c2975 Shahe heteroptera virus 4

27291 Hubei picorna-like virus 51

——————————Aaw

p3

100

A QTM27117, CJLX25805 Hubej picorna-like virus 81 ﬁ EVE vertebrates

A insectZJ96360 Shuangao insect virus 8 vk v
A WHCC110739 Wuhan arthropod virus 3

Y W?C30115343 Hubei picorna-like :ir:s 7 A‘\ EVE anhrOPOds
BHHZL 10364 Beihai picorna-like virus 12

A WHWG56209 Hubei picoma-like virys 68 o/ &6 EVE nematodes

A\ BHSC167783 Beihai picorna-like virus 12 j

%BHNXCAMQZ Beihai sipunculid worm virus 5 s/

WGNL143182 Hubei picoma-like virus 76 Q. EVE protists

A BHJP63029, BHHQ50349 B&hhai picorna-like virus 117 o % EVE flatworms
A VI GNLI45097 Fiubel ASXXXI_3k752§ Sal;;ia picorna-like virus 10
ubel picorna-like virus
4 f EVE plants
® EVE fungi

L145648 Hubei picorna-like virus 74
WGML139652 Hubei myriapoda virus 3 Jke
A WGML147749 Hubei myriapoda virus 2 %
A WGML140238 Hubei picorna-like virus 73
A BHJP60437 Beihai picorna-like virus 119
A WHSF(116052 Hubei picorna-like virus 72 J
A WGML134035 Hubei picorna-like virus 70

A WGML147773 Hubei picorna-l%?virus 9

%% > 1% non-rRNA reads

A

% 0.1% ~ 1% non-rRNA reads
iBHHKHBGM Beihai picorna-like viKHS

100

Kelp Fly Virus Related A Newly identified virus species
Caliciviridae ' Genome shown in Supplementary Data 33

100

4

A WHBL73048 Hubei picora-like virus 6

Supplmentary Data 13. Maximum likelihood phylogeny of the “Picorna-Calici” clade. Figure legend follows
Supplementary Data 1. Matching virus genomes are shown in Extended Data Fig. 33. Part of the diversity not shown in this
figure can be found in Supplementary Data 14-17.
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0.5

Red: Phylum Arthropoda, Class Insecta
Light blue: Phylum Arthropoda, Subphylum Crustacea
Purple: Phylum Arthropoda, Subphylum Myriapoda

Orange: Phylum Nematoda

Dark blue: Superphylum Lophotrochozoa
Black: Subphylum Vertebrata

Green: Kingdom Viridiplantae

Dark green: Kingdom Fungi

Grey: other hosts or undertermined

9
*

EVE vertebrates
EVE arthropods
EVE nematodes
EVE protists
EVE flatworms
EVE plants

EVE fungi

X

> 1% non-rRNA reads
0.1% ~ 1% non-rRNA reads

Newly identified virus species

\P*i%‘\*m\’

Genome shown in Supplementary Data 33

99

Marine RNA virus JP-A

irus JI
BHTSS18000, BHZC36988 SCJXSX39332 etc Beihai picorna-like virus 1
AWZS Luol33443 Wenzhou picorna-like virus 50
BHZY60671 Beihai picorna-like virus 4
YP 009111336 Chaetoceros tenuissimus RNA virus type-I|

RXCA0356, BHE 37281, BHHK 129932, etc Beihai picoma-tike virus 2 Y Y
A beimix73672 Wenzhou 2

icorna-like vir

icorna-like virus
BHZC37435 Belhal picorna-like virus 13
BHHK1304
§ s Tk ok
7373 Bellf;‘al plcor?a -like virus 6
|corna- IKe virus . N
&— Marine RNA virus PAL156

ihai picorna-like viru
BWBFGS7850 BHCL77416, BHXGZA735 BHZY59344, etc Beihai picorna-like virus 15
BHNXC4141
BHNXC4
Marine RNA virus PAL156
4 Beihai picorna-like virus 8

elhal
814 Beihai picorna-like virus 9
Beihai picorna-like virus 11
»5940 Wenzhou picorna-like virus 1
A beimix75583 Wenzhou ﬂlccrna -like virus 52
WLJQ101464 Wenhng picorna-like virus 1
WZSLuoI86017 Wenzhou gastropodes V|rus 1 *
607 Beihai picorna-like virus 2

tBWBFG40339 BHZY60696 Beihai

WZSLuol84328, BHZC35527 Wenzhou picorna-like V|rus
A SCJXSX39422 Beihai sesarmid crab virus 1

tCJL).(307B7 Changjian crawﬂsh virus 1

S$Zmix21584 Hubei leech virus 2

A BHZY55665 Beihai ;lcoma-llke virus
A BHSC157282 Beihai picorna-like virus 18
A WZSLuol86003 Wenzhou picorna-like virus 4

XXX34146 Sanxia picorna-like virus 5
BHJJX25950, BHBei73558, BHHK 123579, etc Beihai picorna-like virus 16
WZs Be|69560 Wenzhou plcorna-llke virus 3
BHJJX20433 Beihai picorna-like virus 25
BHZY60459 Beih F;|)|(:oma -like virus 24

ABZ 93356 Beihai picorna-like virus 26

323 setigera RNA virus 01

32 Chaetoceros socialis f radians RNA virus 01
60695 Beihai picorna-like virus 28

aphia shell virus 1

93

99

10040 J

Rhizosolenia setigera
— RNA virus 01

Chaetoceros tenuissimus
RNA virus 01

NXC41439 Beihai picorna-like virus 27
951 Chaetoceros tenuissimus RNA virus 01
ASXXX362 08 anxla icorna-like virus 3
SXXX37816 Sanxia picorna-like virus 4
ﬁSHWC13622 Shahe picorna-like virus 1
SXXX37713 Sanxia picorna-like virus 1
A SXXX37883 Sanxia picorna-like virus 2

ﬁBHZY180716 Beihai octopus virus 1
shrimp14504 Wenzhou picorna-like
Bei69574 Wenzhou picorna-like virus 6
be|m|x75836 Wenzhou icorna-like virus 8
W FG39274, BHZY60791, YYSZX17154, etc Beihai picorna-like virus 23
WZSBei69487 Wenzhou plcorna-llke virus 32
100 ’BHZYGD&ZZ Beihai picorna-like virus 21
SHWCO209c12 07 Srsazhe icorna-like virus 2

ﬁ:m eihai picorna-like virus 19

BHNXC40689 Beihai sl&;unculld worm virus 1
99 X

939 Beihai picorna-like virus 51
hrimp14534 u picorna-like virus 1
ABHJJXZSF&@, BHBJDX18472 BHTSS17051, etc Beihai hermit crab virus 1
ASXXX37884 WHCCII13331 Sanxia atyid shrimp vwrus 2
WHSF732 WHCC111241 Hubei picorna-like virus 7
BHNXCA1489 Belhal plcorna -like virus 54
SHWC0209¢12710 S icorna-like virus 7
ABHNXCMABS Belhalflcorna- e virus 52
HNXC41443 Beihai picorna-like virus 53
anxia plcorna like virus 7
40 Wenzhou picorna-like virus 12
C39087 Beihai picorna-like virus 40
BHJJ. 57 Belhal icorna-like virus 41
YP 009230122 Mari NA virus PAL438
AB SC164089 Beihai picorna-like virus 39
A WZSLuol86067 Wenzhou picorna-like virus 53
t BHZC37430 Beihai picorna-like virus 38
BHWZXX15436 Beihai picorna-like vwrus 37
A BHJJX25939 Belhalé)lcogna-llke virus 3|

* v

v

&— Marine RNA virus PAL438

18

100

WIS 364 b i 110843hahe picorna-like virus 6
ubei picorna-like viru:
700 tBWBFGSBASA S EXTTE Betnal paphia shell virus 2 Yo o

A BHNX041477 Beihai picorna-like virus 30

XX37597 Sanxia picorna-like virus 6
WC13623 Shahe picorna-like virug 3

%BHNXCMABS Beihai sipunculid worm virus 2 *

BHZC37445 Beihai picorna-like virus 31
BWBFG40783, BHHK131425, BHZY60617, WZSLuol86140, etc Beihai mollusks virus 1
WZSBei69430 Wenzhou picorna-like virus 9
A BHNXCA1487, BHZC37455 Beihai sipunculid worm virus 3 Jk . . .
YP 009047193 Astenonellopsls glacialis RNA virus & AsterloneIIOpSIS glaCISIIS
BHZCS7269 BHNXC41402 Beihai picorna-like virus 3:
X43164, WZSLuoi86114 Wenzhou picorna-| Ilke virus 10

RNA virus
45 Beihai picorna-like virus 33

BWBF G408
A BHNXC41347, BHBJDX17813, BHZC37368 Beihai sipunculid worm virus 4 _
AAHNXC40527 B11BJ0K1 7224, BHC37213, SCINSXSS01S, et Beihalpicofhi-ke virs 35 Yok X
BHZY60889, BHZC37403, WZSLuoi86113, etc Beihai mollusks virus 2

AWZSBe|69459 Wenzhou Rlcoma-llke virus 13
SHWC0209c12767 Shahe picorna-like virus 14
183389 Wenzhou picorna-like virus 11
CJXSX39263 Beihai picorna-like virus 42
WZSLuoll97616 Wenzhou picorna-like virus 19
A BWBFG40791 Belhau}lcoma-llke viru
51916, BHH057630 Beihai picorna-like virus 57

A WZFSL85504 WenzhnuAplcoma -like virus 15
BHBei77093 Belhal picorna-like virus 58
ACJLX30436 Cha Cqgllang picorna-like virus 2
|corna -like virus 1

7307 Beihai razorshell virus 2

AB
llAIZSLuoII&’ﬂ 19 Wenzhou picorna-like virus 14
eihai picorna-like virus 46

%BHZCCWSBB
BHZ (37433 Beihai picorna-like virus 45
WHBL73152 Hubei picorna-like w*z

like virus 49

SZmix§3518 Hubei leech virus 3
BHZC36855 Beihai picorria:

SZmix20870, CJLX30730 Hubei leech virus 4
A WHBL70549 Hubei picorna-like virus 5
JLX29654 Chang]lanq picorna-like virus 4
i leué)? icorna-| |ke|\'l(|rus

ahe picorna-like virus 5

ZFSL85493 Wenzﬁou channeled applesnail virus 1 **
ASCJXSXSSSSQ Beihai plcorna hke vwrus ff J
QOWZFSL67369 virus

BHZ 43 Beihai plcorna-llke V|rus 48

560 Sanxia picorna-like virus 9
-lubel |corna like virus 3

X28 gi]lang picorna-like wrus 3
SHWC0209c 12741 Sha

icorna-like viru
BHBJDX18749, BHJJX25682, BHNXC41212, SCJXSX39245 etc Beihai picorna-like virus 43
YP 001429583 Marme RNA virus’ JP-B

7, A BHXG26143 Beihai picorna-like virus 44

<3
&

* *

AWZSBel692 3 Wenzhou;)lcoma -like virus 17
BHZ(37234, BHBei76574 Beihai plcorna-llke virus 50

Marine RNA virus JP-B

94

99

A
A WZFSL83961 Wenzhou picorna-like wrus 22
AWZFSLBSBSZ Wenzhoué) icorna-like
C37451, BHBei77099 Belhal p|corna~llke virus 59
100’_{— BHH 137467 BHJP54755 Beihai picorna-like virus 64

m single-stranded RNA virus
;ABHTSASWWS Beihai ike virus 63
AWZSBe|69493 Wenzhou ﬁlcoma-llke virus 24

a-
éjelhal picorna-like virus 60
A BHBei74566 Beihai picorna-like virus 6
HBei76813 Beihai picorna-like virus 61

99

AB|
BHZC37036, BHBei68636 Beihai picorna-like virus 55
iSBe|2377B Wenzhou picorna-like virus 21
99 picorna-like virus 20

100

NP 944776 Heteroslgma akashiwo RNA virus

A BHZY54174 Beihai picorna-like vnrus‘é: | Marna Viridae

Supplementary Data 14. Maximum likelihood phylogeny of the “Aquatic picorna-like cluster” within the “Picorna-Calici”
clade. Figure legend follows Supplementary Data 1. Matching virus genomes are shown in Supplementary Data 33.
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NP 149057 Taura syndrome virus
A BHXG25299 Beihai mantis shrimp virus 5

YP 004063985 Mud crab dicistrovirus
A BHXG23944 Beihai mantis shrimp virus 4 *
A\ BHBJDX18546 Beihai picorna-like virus 93
A WLJQ100015 Wenling picorna-like virus 3
A BHJJX25930, SCJXSX38640 Beihai picorna-like virus 91
A shrimp14542, WZRBX43423 Wenzhou shrimp virus 6

99 A BHWZXX14572 Beihai picorna-like vjrus 90

_LAWHWGSGSM Wuhan millipede virus 3
. 100 700 A\ BHJP52955 Beihai picorna-like virus 75

A SCM51353 Hubei picorna-like virug 16

A SCM51289 Hubei diptera virus 1

YP 009252204 Anopheles C virus

NP 044945 Drosophila C virus

100 NP 647481 Cricket paralysis virus
100 AIY53985 Nilaparvata lugens C virus

— 100 A 'QTM27237 Hubei picomalike virus 25

A BHXG26678 Beihai mantis shrimp virus 3

*

A SHWC0209¢12692 Shahe picorna-like virus 8
A WZSBei69577 Wenzhou picorna-like virus 29
A WZFSL85846 Wenzhou channeled applesnail virus 2 **
WZRBX42853 Wenzhou picorna-like virus 28
YP 008888535 Formica exsecta virus 1
NP 066241 Acute bee paralysis virus

A WHZM10185, ZCM21223, CJLX30623 Wuhan insect virus 11
A ZCM21319 Hubei orthoptera virus 1
A BHHK130969, SCJXSX39031 Beihai picorna-like virus 74
A shrimp14502 Wenzhou picorna-like virus 27

99

A BHHK126587, BHJJX25705 Beihai picorna-like virus 72
A Wenzhou picorna-like virus 26 [WZSLuol193478]

A BHXG26494 Beihai picorna-like virus 71
NP 733845, QTM16,

A QTM26191 Hubei picorna-like virus 14
NP 046155 Rhopalosiphum padi virus
A WHCCII11871, WHYY3291 Wuhan insect virus 33
A WZRBX39547 Wenzhou picorna-like virus 35

*

A BHWZXX15514 Beihai picorna-like virus 83
A WLJQ102135 Wenling crustacean virus 2
A YYSZX17728 Beihai picorna-like virus 82
A shrimp14546, WZRBX43306 Wenzhou shrimp virus 4 *
A shrimp14323 Wenzhou shrimp virus 5 ‘R'

A BHTH16053 Beihai picorna-like virus 84
A BHHK129719 Beihai picorna-like virus 85
A WLJQ142924 Wenling crustacean virus 3 W

A WLJQ104117 Wenling picorna-like virus 2
A WHSF7472 Hubei picorna-like virus 22
A WLJQ100990 Wenling picorna-like virus 4
A QTM26408 Hubei picorna-like virus 18
9‘ BHBei75652 Beihai picorna-like virus 77

98

100

100

99
99 100,

A CJLX30786 Changjiang crawfish virus 3

3 A SZmix17531 Hubei picorna-like virus 19
A CJLX30776 Changjiang picorna-like virus 8
100 A BHBe{73249 Beihai picorna-like virus 78
A SXXX24153 Sanxia picorna-like virus 12
YP 009255227 Antarctic picorna-like virus 1
A WZFSL76563 Wenzhou picorna-like virus 33

99
100 00

99

A CJLX26226 Changjiang picorna-like virus 9
A CJLX30646 Changjiang picorna-like virus 10
A WGML146806 Hubei picorna-like virus 20
A WHBL73090 Hubei picorna-like virus 21
A SXXX34014 Sanxia picorna-like virus 13
A CJLX30672 Changjiang picorna-like virus 11
A BHBJDX18844 Beihai picorna-like virus 79
A SHWC13586 Shahe picorna-like virus 10
A CJLX29956 Changjiang picorna-like virus 12
A SHWC13613 Shahe picorna-like virus 11
A BHBJDX16027 Beihai picorna-like virus 8
A BHBJDX17672 Beihai shrimp virus 1
A CJLX29953 Changjiang picorna-like virus 14

99

99 99

99

99
93

100

100| 57

100
A BHJP42036 Beihai echinoderm virus 1 v o/
YPA610950 Homalodisca coagulata virus-1

100
99
NP 620555 Plautia stali intestine virus
NP 620562 Triatoma virus
NP 620560 Himetobi P virus
NP 620564 Black queen cell virus
100 A WGML142000 Hubei picorna-like virus 24

96
99 A BHJJX25970 Beihai picorna-like virus 87

A BHZC36213 Beihai picorna-like virus 80
96 A WZFSL80163 Wenzhou picorna-like virus 34
97 A CJLX40994 Changjiang picorna-like virus 13

99

A shrimp14434, beimix73547 Wenzhou shrimp virus 7

<— Drosophila C virus

A WLJQ102796 Wenling picorna-like virus 5

A BHJJX25960, BHHK131512, BHTH16077 etc Beihai picorna-like virus 73

A SXXX37589 Sanxia atyid shrimp virus 3

A SHWC0209¢12762, SHWC01¢3692 Shahe arthropod virus 1
A horsefly124179 Hubei picorna-like virus 17

A WHCC257917, WHSFI147608 Wuhan arthropod virus 2

SUPPLEMENTARY INFORMATION gHaVZAH;

%‘/ Taura syndrome virus

*

Red: Phylum Arthropoda, Class Insecta
Light blue: Phylum Arthropoda, Subphylum Crustacea
Purple: Phylum Arthropoda, Subphylum Myriapoda

Fok

Orange: Phylum Nematoda

Dark blue: Superphylum Lophotrochozoa
Black: Subphylum Vertebrata

Grey: other hosts or undertermined

%% > 1% non-rRNA reads
% 0.1% ~ 1% non-rRNA reads
A Newly identified virus species

+/ Genome shown in Supplementary Data 33

&— Acute bee paralysis virus

*ok

v

A BHJJX25952, BHHK131042, shrimp14548, etc Beihai picorna-like virus 70

, WHCCII13327, SCM51524, etc Aphid lethal paralysis virus Yok Yoy o
A QTM27139, GCM10717, WGML146626, etc Hubei picorna-like virus 15

Aphid lethal paralysis virus

A\ CJLX30470 Changjiang picorna-like virus 6
A CJLX30764 Changjiang crawfish virus 2
A WZFSL72092 Wenzhou picorna-like virus 31

A CJLX30780 Changjiang picorna-like virus
A SXXX37695 Sanxia picorna-like virus 11

A SHW(C0209c12638, CJLX30533, WHSF1115007 Shahe picorna-like virus 9

— ;:frtarctic picorna-like virus 1

ok

<— Black queen cell virus

*

Supplementary Data 15. Maximum likelihood phylogeny of the “Dicistroviridae cluster” within the “Picorna-Calici” clade.

Figure legend follows Supplementary Data 1. Matching virus genomes are shown in Supplementary Data 33.
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99
100
100

YP 009002581 Antheraea pernyi iflavirus
YP 009116875 Thaumetopoea pityocampa iflavirus 1

0.5

100

98

98

99

99

98

99
99

100
100

99

YP 009026409 Heliconius erato iflavirus
99 A
YP 008130310 Nilaparvata lugens honeydew virus-3
NP 853560 Deformed wing virus
YP 008888537 Formica exsecta virus 2
A QCM131202 Hubei coleoptera virus 1 *
A QCM155345 Hubei picorna-like vifus 27
A QTM25153 Hubei odonate virus 3 WK +/
A QTM74832 Hubei odonate virus 2
QTM20713
A QTM24820 Hubei picorna-like virus 28
A QTM161803 Hubei odonate virus 4 Y&
YP 003622540 Slow bee paralysis virus
A arthropodmix14031 Hubei picorna-like virus 29
YP 001285401Brevicoryne brassicae picorna-like virus

A WGML505798 Hubei myriapoda virus 1 ok *
A WHLCB897 Wuhan coneheads virus 1
A CC64511 Wuhan insect virus 13
9 A QTM27289 Hubei picorna-like virus 30
%P 009010941 Laodelphax striatella honeydew virus 1
YP 008130309 Nilaparvata lugens honeydew virus-2
A w

A
Yok
w

109

97
100

100
98
100

100
99

99

*

100 A
99 A 426 Hubei tick
A QTM26628 Hubei picorna-like virus 31
A fly116586 Wuhan fly virus 4
A insectZJ98124 Shuangao insect virus 12 *

99 99

A QTM25882 Hubei picorna-like virus 32
A SXSSP2576 Sanxia water strider virus 21
A SXSSP2499,SXXX36023 Sanxia water strider virus 7 Yok o/

95
99

A QTM27281 Hubei picorna-like virus 33
A SHWC01c3606 Shahe heteroptera virus 1 *
A SHWC01c3694 Shahe heteroptera virus 2
100 — NP 620559 Infectious flacherie virus J

99
100

L YP 004935365 Spodoptera exigua iflavirus 1
100 A QCM148994 Hubei picorna-like virus 34 "

100

97

83

99

A QTM27260 Hubei picorna-like virus 35
L A SCM50248 Hubei picorna-like virus 36
100 A QTM27277 Hubei odonate virus 5 Y
100 AAWHLc47x54, QTM27228 Hubei picorna-like virus 37
YP 009140562 La Jolla virus
A SCM51450 Hubei picorna-like virus 39

100

A SXSSP2046 * ¥
NP 049374 Sacbrood virus
A mosHB236488, mosZJ34341 Hubei mosquito virus 1 Yok
A WHYY23452 Hubei picorna-like virus 40
A SXSSP2580 Sanxia water strider virus 8
A QTM133099 Hubei picorna-like virus 41
A WHYCM1191 Hubei picorna-like virus 42
1% YP 008719809 Halyomorpha halys virus
QTM27027 Hubei picorna-like virus 43

A WHYY20621 Hubei picorna-like virus 44

NP 277061 Perina nuda virus

100

100;_ YP 009010984 Spodoptera exigua iflavirus 2

9 NP 919040 Tobacco ringspot virus

NP 620619 Cycas necrotic stunt virus
YP 053925 Arabis mosaic virus

NP 620765 Tomato ringspot virus

NP 612604 Blackcurrant reversion virus

NP 944487 Raspberry ringspot virus J

100 NP 620468 Red clover mottle virus
NP 619518 Cowpea severe mosaic virus
100 YP 008877634 Lamium mild mosaic virus f
NP 945134 Broad bean wilt virus 1

99 100 YP 081444 Cherry rasp leaf virus

YP 007697622 Arracacha virus B

YP 227367 Strawberry latent ringspot virus

YP 001976147 Tomato marchitez virus

NP 620566 Satsuma dwarf virus

YP 004936170 Chocolate lily virus A

98 YP 654555 Black raspberry necrosis virus
NP 619734 Parsnip yellow fleck virus

81

100

NP 042507 Rice tungro spherical virus
100 A BHZC37407 Beihai picorna-like virus 104 /'
A BHBei77089 Beihai picorna-like virus 103
A WGML147816 Hubei myriapoda virus 4

A WGML112833 Hubei picorna-like vi;&s 49
A SXSASP23G7 Sanxia water strider virus 9 Y J

A
A WHYY21982 Hubei picorna-like virus 47

A *

100

Red: Phylum Arthropoda, Class Insecta
Light blue: Phylum Arthropoda, Subphylum Crustacea
Purple: Phylum Arthropoda, Subphylum Myriapoda

Orange: Phylum Nematoda

Dark blue: Superphylum Lophotrochozoa
Black: Subphylum Vertebrata

Green: Kingdom Viridiplantae

Dark green: Kingdom Fungi

Grey: other hosts or undertermined

EVE vertebrates
EVE arthropods
EVE nematodes
EVE protists
EVE flatworms
EVE plants

EVE fungi

Iflaviridae

Dhvw # &

Yok > 1% non-rRNA reads
% 0.1% ~ 1% non-rRNA reads
A Newly identified virus species

+/ Genome shown in Supplementary Data 33

Secoviridae

Supplementary Data 16. Maximum likelihood phylogeny of the “Iflaviridae-Secoviridae related cluster”
within the “Picorna-Calici” clade. Figure legend follows Supplementary Data 1. Matching virus genomes are
shown in Supplementary Data 33.
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Nora Virus Related Clade YP 009047186 Drosophila subobscura Nora virus .
% 1001 vP 004849308 Nora virus <— Nora virus
P 99 YP 009047190,S CM51502 Drosophila immigrans Nora virus Y
0.5 99 A QTM11719 Hubei odonate virusb‘#
A
% A QTM27298 Hubei odonate virus 7 Yk

| A WZFSL80701, WHCCI111151 Wenzhou picorna-like virus 47

100 — A CJLX30705 Changjiang picorna-like virus 17

A BHXG26692 Beihai picorna-like virus 112

100 A BHXG26415 Beihai picorna-like virus 113

100 o A BHZY60932 Beihai picorna-like virus 114 ¢/
A BHHK131520 Beihai picorna-like virus 115
99 ‘ A BHHZL10411 Beihai sea slater virus 2
A WLJQ103138 Wenling crustacean virus 5 *
99 A WLJQ101491 Wenling crustacean virus 6

100 A YYSZX16386 Beihai picorna-like virus 116
100 — A BHBJDX18741,BHWZXX12501 Beihai shrimp virus 2 *

A QTM27104, SSZZ2616 Hubei picorna-like virus 60
A mosHB235903 Hubei picorna-like virus 61

A insectZJ97544 Hubei picorna-like virus 63

A

0.5

A
YP 009140560 Kilifi Virus L
100 YP 009140561 Thika virus <— Thika virus
A

A SCM38770 Hubei picorna-like virus 57
A SCM49537 Hubei picorna-like virus 56 . . .
99 NP 620557 Acyrthosiphon pisum virus J — AC_VI'thOSIphon pisum virus
100 100 : CJLX30496, QTM27188, SCM51510, etc Changjiang crawfish virus 6 Y
87 1XOQCM76287 Hubei coleoptera virus 2 *
A GCM3912 Hubei picorna-like virus 53
A GCM10213, QTM27170, WHYCM1140, etc Hubei earwig virus 3 e «/
a5 A QCM127295 Hubei picorna-like virus 52
99 A WHYY32989 Wuhan house centipede virus 2 Ak +/
A BHHZL10310 Beihai sea slater virus 1 *
A WGML144461, GCM7473, ZCM127409 etc Hubei arthropod virus 3 Yk
A shrimp14543 Wenzhou shrimp virus 8
A YYSZX13554 Beihai blue swimmer crab virus 1y v

98

A SHWC0209c12784 Shahe isopoda virus 1 *
100 A CJLX20820 Changjiang picorna-like virus 16
95 100 A SHWC0209¢12758 Shahe isopoda virus 2 *
d 100 YP 002790879 Solenopsis invicta virus 3
A WHZM10126 Wuhan insect virus 1
A ZCM18544 Hubei orthoptera virus 3
A
A WHLC4766 Wuhar:/coneheads virus 2 *
YP 415507 Kelp fly virus ]
A WHYY18014 Wuhan house centipede virus 3 * — Kelp ﬂy virus
A ZCM19837, WGML144949, WHSF1120272, etc Hubei picorna-like virus 54
A WZFSL85813 Wenzhou picorna-like virus 46
A BHTH16067 Beihai picorna-like virus 108

100 A YYSZX3390 Beihai picorna-like virus 109
9 " A WHCC118065 Hubei picorna-like virus 65
A BHXG26677 Beihai picorna-like virus 110

Red: Phylum Arthropoda, Class Insecta 43 EVE vertebrates Yk > 1% non-rRNA reads
Light blue: Phylum Arthropoda, Subphylum Crustacea "
Purple: Phylum Arthropoda, Subphylum Myriapoda & EVEarthropods % 0.1% ~ 1% non-rRNA reads
&6 EVE nematodes A Newly identified vi .
Orange: Phylum Nematoda Q EVE protists ewly identified virus species
Dark blue: Superphylum Lophotrochozoa +/ Genome shown in Supplementary Data 23
Black: Subphylum Vertebrata & EVE flatworms
Green: Kingdom Viridiplantae f EVE plants
Grey: other hosts or undertermined ® EVE fungi

Supplementary Data 17. Maximum likelihood phylogenies of the “Kelp Fly Virus Related Cluster” and “Noravirus
Related Cluster” within the “Picorna-Calici” clade. Figure legend follows Supplementary Data 1. Matching virus genomes
are shown in Supplementary Data 33.
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100 100 . NP 149147 Cypovirus 1 & 49 EVE vertebrates
ALL27236 Bombyx mori cypovirus 1
97 NP 29135 ﬁg;z%irzus H1 4b " . & EVE arthropods
mos| 7 Hubei reo-like virus i
— % A QTM27922 Hubei reo-like virus 9 Cypovirus ¢ EVE nematodes
0.5 A LCM141729 Hubei lepidoptera virus 3 Q  EVE protists
10 Xﬂ?ﬂ?gg:’? Heliothisdarmigera cypovirus s P
rgyia pseudotsugata cypovirus
86 %9 I—A mosHB233040 Hubei mosquito virus 5 § EVEflatworms
A mosHB235771 Hubei reo-like virus f EVE plants
100 YP 443936 Aedes pseudoscutellaris reovirus
100 YP 009104379 Fako virus ® EVE fungi
YP 009158917 Lutzomyia reovirus 1
YP 005255241 Spissistilus festinus reovirus
99 A WGML611819 Hubei reo-like virus 6 & %k > 1% non-rRNA reads
— #Pvglo%ﬁlysoe Hubzi reo-like virus 5 *
ice ragged stunt virus H 0.1% ~ 1% non-rRNA reads
% YP 003934919 Raspberry latent virus | Oryzavirus
A WGML144712 Hubei reo-like virus 4

NP 620452 Rice black streaked dwarf virus

YP 004021936 Southern rice black-streaked dwarf virus
YP 956848 Mal de Rio Cuarto virus

YP 249762 Fiji disease virus

Fijivirus

95

NP 619776 Nilaparvata lugens reovirus
A WHYCM468 Wuhan heteroptera virus 3 **
100 100 A QTM25955 Hubei reo-like virus 2
82 & | Coltivirus
of | Tl | weovins
100 ___ A BHXG23560 Beihai reo-like virus 1
YP 398630 Aquareovirus A

A arthropodmix13736 Hubei insect virus 2 Yy
100 A QCM786512 Hubei reo-like virus 1
—|j: A QTM27275 Hubei odonate virus 14
98 100 A SCM51404 Hubei diptera virus 20 **
YP 392501 Operophtera brumata reoyiru
—190_ 4 WLJQ76115 Wenling reo-like virus 1
939 EYP 001837095 American grass carp reovirus
NP 694687 Mammalian orthoreovirus 3
100|100 — YP 007507325 Melaka orthoreovirus
99 YP 004226522 Avian orthoreovirus
85

A SXSSP2271 Sanxia reo-like virus 1
100 5 SCM43983 Hubei reo-like virus 3
? 3
A ?§0M95013 Hubei diptera virus 21
L—— A BHBJDX18427 Beihai reo-like virus 2
NP 938061 Aquareovirus C
Orthoreovirus
YP 004769548 Baboon orthoreovirus

YP 003717773 Broome virus

9%9 YP 002302227 Rotavirus A
99 YP 008145313 Rotavirus F
YP 003896046 Rotavirus D

‘ YP 392464 Rotavirus C

YP 392490 Adult diarrheal rotavirus
45: YP 008126843 Human rotavirus B
1038 YP 008136242 Rotavirus G

100 Rotavirus

I A WLJQ99210 Wenling reo-like virus 2
99 A QTM136127 Hubei reo-like virus 10
A QTM23921, arthropodmix13320 Hubei reo-like virus 11
YP 001111373 Rice gall dwarf virus .
NP 620544 Rice dwarf virus Phytoreovirus
YP 002790884 Homalodisca vitripennis reovirus
YP 654545 Micromonas pusilla reovirus |
99 100 . AGW51755 uncultured virus &
A mosHB234257 Hubei reo-like virus 12
99 A QTM27093
A LCM63323 Hubei lepidoptera virus 4 **
L | 100 JePIC :
100 A LCM63289 Hubei lepidoptera virus 5~
A fly110803, Hubei reo-like,virus 14
A QTM133059 Hubei odonate virus 15 *
YP 052968 Bluetongue virus
YP 003240108 Epizootic hemorrhagic disease virus
YP 008719926 Changuinola virus
&

100 99

A
&

99 97 |
YP 008658416 Wallal virus

YP 052935 Palyam virus

YP 052966 African horse sickness virus
YP 052942 St Croix River virus
YP 003896058 Great Island virus

YP 002925132 Stretch Lagoon orbivirus
YP 460038 Peruvian horse sickness virus
YP 008719912 Mobuck virus

YP 443925 Yunnan orbivirus

Onbivirus
e

Mimoreovirus

A Newly identified virus species

Red: Phylum Arthropoda,
Class Insecta
Light blue: Phylum Arthropoda,
Subphylum Crustacea
Purple: Phylum Arthropoda,
Subphylum Myriapoda

Orange: Phylum Nematoda
Dark blue: Superphylum
Lophotrochozoa
Black: Subphylum Vertebrata
Green: Kingdom Viridiplantae
Dark green: Kingdom Fungi
Grey: other hosts or
undertermined

100 YP 460026 Liao ning virus .
NP 694468, QTM27331 Kadipiro virus & Seadomavirus
99 NP 694469, QTM104536 Banna virus
A RBXXC337523, J$C69362 Hubei blood fluke virus 3 Yy

Supplementary Data 18. Maximum likelihood phylogeny of the “Reo” clade. Figure legend follows Supplementary Data 1.
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99

‘SXXXZQZOZ Sanxia tombus-like virus 2
SXXX36383, WHCCII13265 Sanxia tombus-like virus 1 /
JLX42586 Changjlang tombus-like virus 5%

ke virus

3 Wenzhou tombus-lik
SHWCOZOQMZSES Shahe tombus-like virus 1

SL80503 Wenzhou tombus-like virus 3
WZFSLBAOSO Wenzhou tombus-like virus 2

J X30236 Chan%ﬂang tombus-like virus 4 Aureusvmls

SHWCO1c3797 Shahe tombus-like virus 2
CJLX30707 Changjiang tombus-like virus 6
CJLX49320 Changjiang tombus-like virus 7

v
SXXX37381 Sanxia tombus-like virus 3
CJLX26263 Changjiang tombus-like virus 1
ACJR(SOGQZ Changwng tombus-like virus 2
Sh"T enzhou tombus-like virus 4 ~/
beimix73523 Wenzhou tombus-like virus 8 \/
Vil
JAWHSFIHQZGS Hubei tombus-like virus 2 Umbravirus
AWHW‘ISMW SCM51273 Hubei tombus-like virus 1 o/
WHCC 112361 Hubei tombus-like virus 10
WGML143241 Hubei tombus-like virus 3
WGML147612 Hubei tombus-like virus 4
it es it
ubei tombus-like virus .. .
NC 003633 Oat chlorotic stunt virus &— Tombusviridae: Avenavirus
WHBL69243 Hubei tombus-like virus 7
WZFSL67420 Wenzhou tombus-like virus 5
CJLX30737 Changjiang tombus-like virus 14
CJLX29920 Chan jiang tombus-like virus 8
WHCC116238 Hubei tombus-like virus 8
ACJL}1891 Changjiang tombus-like virus 10

99

% Luteoviridae: Luteovirus

ZF$L44625 Wenzhou tombus-like virus

CJLX29643 Changjlang crawﬂsh virus 7
CJLX26767 Chang]lan? tombus-like virus
JLX2786() Changjiang fo
INXC41455 Belhal tombus-like virus 2
HZY54477 Belhal tombus-like virus 3
zhou tombus-like

qg 2Wen
YYSZX17783 BHZY58951 BZL81307 Belhal tombus like virus 4 o/
Sanxia tombus-like virus 4

CJLX25258 Changjlang tombus-like virus 16
WZFSL57346 Wenzhou tombus-like virus 10
A WHSFI111317 Hul

A

WHBL71803 Hubei tombus-like virus 12

BHBJDX18793, BHWZXX15644 Beihai tombus-like virus 6
BHWZXX15571 BHBJDX18773 Beihai tombus-like virus 7 ~/
WLJQ104192 Wenllng tombus-like virus 1

3
mbus-like virus 12

bei tombus-like virus 11

BHZY60516 Beihai tombus-like virus 8
CJLX30686 Changjiang tombus-like virus 17

A BHZY59908 Beihai tombus-like virus 10 </
A BHZY58393 Beihai tombus-like virus 9

100 5,100 mosZJ33874 Wenzhou tombus-like virus 11
mosHB232766 Hubei mosquito virus 4 v
97 WHBL72658 Hubei unio douglasiae virus 2
oy e N R VT Ao S
i viry
A SXSSP2565, SXXX37453 Sanxia water sirider virus 14 Corseley
AM003229 Corseley virus Vil
98 3 SXSSP’ 4 SXXX18977 Sanxia water strider virus 15 * irus
10(? AA QTM26798 Hubei tombus-like virus 1
99 A
99 A\ SXSSP2574 Sanxia tombus-like virus 6

12445 Sanxia tombus-like virus 5
WLJQ104302 Wenlin
WLJQ76752 Wenling tombus- Ilke virus 3
AWHCCII13323 Hubei tombus-like virus 19
BHZC37436 BHWZXX15674 Belhal lombus like virus 13
WHBL69613 Hubei tombus-like virus 25
A CJLX21588 Changjiang tombus-like virus 18
ZFSL enzhou tombus-like virus 13
AW SL15005Wenzhou tombus-like virus 14
76561 Hubei tombus-like virus 24
AWHCCII13249 Hubei tombus-like virus 2:
A SXSSP2567 Sanxia tombus-like virus 7
Aﬂl’MZ 784 Hubei tombus-like virus 22
BHTSS17936 Beihai tombus-like virus 12 J

QTM2727B Hubei tombus-like virus 18
SXSSP

tombus-like virus 2

93
99 tﬂ-{HK128439 Beihai tombus-like virus 1
WR:S L.84432 Wenzhou tombus-like V|rus 12 6
A
8 itk
8 :WHYY13977 Hubei tombus-like virus 13
92 %TMZHZO Hubei tombus-like virus 26

insectZJ94961 Shangao tombus-like viv 1

A
ALV85423 Diaphorina citri associated C virus

SCM95219 Hubei diptera virus 15
SXSSP2544 Sanxia tombus-like v /;Q
WHCCII10556 Wuhan insect virus 35

? 00
AWHBL72323 Hubei tombus-like virus 31
ZFﬂJ 232 Wenzhou tombus-llke virus 15
CJLX57318 C mbus-like virus 19
100 A A WHBLT1138 Hube tombus-ike v vu:ys
WZFSL78689 Wenzhou tombus-like virus 16
BHZC372)U Belrtal::gmbus -like virt

us

WHBL7. Hubei tombus-like virus 34

WHBLG7076  Hubei tombus like virus 33
tol

s 8

100 LX3073 mbus-like virus 20 ~/
A BHBJDXWE752 Belha| tombus like virus 15 92
A BHWZXX15284 Beihai tombus-like virus 16
ABHZC33014 Beihai tombus-| Ilke virus 17 o9
A BHZY60611 Beihai tombus-like vir
jiang tombus-i
9 Hub |tombus-|| 6
iang tomb 2 95
ei tombus-like virus 36 10
820 Wenzhou tomb -like virus 17 10&
WGML9144 Hubei tombus-like virus 3! 99

WHWG56034, WGML123693 Hubei tombu e virus 38

AJ WHCC111282 Lake Sinai virus &

A%MHSGQO Hubei tombus-like virus 40 j Lake Sinai virus
1113077 Wuhan insect virus 21

YP 001911137 Chronic bee paralysis w;ug &
YP 009011225 Anophelme-aspsocle)llted Cc wrusJ Chromc Bee Paralysts
AKH40306 Dansoman virus Virus
ﬂfl 55787 Hubei tombus-like virus 42

TM25968, WGML403505 Hubei odonate wrus 12

WGML146568 Hubei tombus-like virus 4
A SXXX37849 Sanxia tombus-like v

BHTH16144 Beihai tombus-like virus 19

%WLJQWMDB Wenling tombus-like virus 5

rus 9
WLJQ100551 Wenling tombus-like virus 4
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Red: Phylum Arthropoda, Class Insecta
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Purple: Phylum Arthropoda, Subphylum Myriapoda

Orange: Phylum Nematoda

Dark blue: Superphylum Lophotrochozoa
Black: Subphylum Vertebrata

Green: Kingdom Viridiplantae
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+  Genome shown in Supplementary Data 34
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1 A BHXG24422 Beihai mantis shrimp virls
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A BHJJX6144 Beihai noda-like virus 30
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YP 004207810 Penaeus vannamei nodavirus

A WLJQ84133 Wenling noda-like virus 4

A BHWZXX15622, BHBJDX18138 Belhal noda like virus 29
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A WHCC113193 Hubei noda-jike virus 7 ) 3
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A ZCM21011 Hubei orthoptera virus 4 *
AI011151 Mosinovirus

Yok v
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iger puffer nervous necrosis virus, P .
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A BHHK130223 Beihai noda-like virus 14

100 LA

A shrimp14297 Wenzhou noda-like virus 3
A WLJQ104201 Wenling noda-like virus 3

A BHZY56617 Beihai noda-like virus 15

BHXG25071, BHHK123677 Beihai noda-like virus 17
YYSZX13070 Beihai nod%ige virus 18
A BWBFG39999 Beihai noda-like virus 21

>

A BWBFG40757 Beihai noda-like virus 22
BHZY60039 Beihai noda-like virus 20
BHZY60825 Beihai noda-like virus 19
AWHBL72681 Hubei noda-like virus 19 o/
ASZmlx18793 Hubei noda-like virus 20
ZFSL73727 Wenzhou noda-like virus 5
A WZFSL751GG Wenzhou noda-like virus 4 /'
Aﬁ(}&M&Gé&)SS i Hubei noda-like virus 13 Craigies Hill Vi
raigies Hill virus %
SCM32007 Rubei diptera virus 16 YK raigies fill Virus
QTM162292 Hubei noda-like virus 15 . .
A BHBJDX18793, BHWZXX15644 Beihai shrimp virus 6 J
A BHTSS26432 Beihai sphaeromadae virus 2 *
: SXSSP1704 Sanxia water strider virus 17 ** ~/
mosZJ34483 Hubei noda-like virus 12
A BHZC37212 Beihai noda-like virus 1 J

A BHZY60456 Beihai noda-like virus 2 i i
A QTM24683 Hubei noda-like virus 14 Santeuil nodavirus
A WHBL73106 Hubei unio douglasiae virus 3 Y v/

A BHWZXX12837 Beihai noda-like virus 8
A BHZC37179 Beihai noda-like virus 9
BHWZXX2233 Beihai noda-like virus 7
WZFSL84567 Wenzhou noda-like virus 1
BHWZXX9026 Beihai noda-like virus 6
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A WHBL72570 Hubei noda-like yirus 4

A beimix38484 Wenzhou bivalvia virus 3 f'

A BHZY60087 Beihai noda-like virus
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tb

Supplementary Data 19. Maximum likelihood phylogenies of the “Tombus-noda” clade. Figure legend follows Supplementary
Data 1. Matching virus genomes are shown in Supplementary Data 34.
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YP 009032633 Beauveria bassiana victorivirus .
NP 047558 Sphaeropsis sapinea RNA virus 1 Red: Phylum Arthropoda, Class Insecta
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87 0 YP 009115492 Phomopsis vexans RNA virus ‘ 9 9 9 i
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YP 392467 Coniothyrium minitans RNA virus
YP 001649206 Magnaporthe oryzae virus 2

97 YP 044807 Gremmeniella abietina RNA virus L2 ** 0, .
7001 P 624332 Gremmeniella abietina RNA virus L1 4 EVE vertebrates > 1% non-rRNA reads
A ZL17075 Hubei toti-like virus 1 A‘
100 — NP 619653 Leishmania RNA virus 1-4 Totiviridae: & EVEarthropods 4 ¢ 40, ~ 1o
NP 041191 Leishmania RNA virus 1-1 otiviridae: 6 ™
YP 009030005 Leishmania aethiopica RNA virus Leishmaniavirus 26 EVE nematodes non-rRNA reads
100 100Y NP 043465 Leishmania RNA virus 2-1 Q
P 009115500 Eimeria tenella RNA virus 1 L. EVE protists H 7
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—izﬁ: Ay Trichomonas vaginalls virus, Totiviridae: 8 EVE flatworms virus species
ricnomonas vaginalis virus
100 NP 624323 Trichomonas vaginalis virus 2 Trichomonasvirus f
10490 AJ29583 dsRNA virus environmental sample J f EVE plants +/ Genome shown in
mosHB235560, 3mos6210 Hubei toti-like virus 10 . Supplementary Data 35
9] 99 A QTM27092 Hubei toti-like virus 9 e ® EVE fungi PP "y
A SCM411298 Hubei toti-like virus 7

A QTM25279 Hubei toti-like virus 8
A WLJQ102546 Wenling toti-like virus 1 ‘
YP 392482 Penicillium chrysogenum vigus ,/ Ao
A WHZM9752 Wuhan insect virus 30
YP 052858 Helminthosporium victoriae 1458 virus
YP 00‘1531163 Amasya cherry disease associated chrysovirus
SCM47694 Hubei chryso-like virus 2 .
A mosZJ34956, insectZJ85542 Shuangao chryso-like virus 1 Chrysoviridae
100 L A mosHB233224 Hubei chryso-like virus 1

99— A WHZM9836 Wuhan insect virus 29

4‘__(YP 008914864 Magnaporthe oryzae chrysovirus 3

100 YP 003858286 Magnaporthe oryzae chrysovirus 1
NP 620728 Ustilago maydis virus H1
YP 006390636 Botrytis porri RNA virus 1
YP 003541123 Phlebiopsis gigantea mycovirus dsRNA 1
AW}‘KM10169 Wuhan insect virus 28

arthropodmix282 Hubei toti-like virus 6 . . .

BAU79517 Diatom colony associated dsRNA virys 1i <(—— Diatom colony associated dsRNA virus 17

P9

99
A BHTH16139 Beihai barnacle virus 15

AA BHZC37385 Beihai razor shell virus 4

100 A SCJXSX14567 Beihai sesarmid crab virus 7 * v

YP 005097975 R9ellinia necatrix quadrivirus 1 <«— e
99 NP 620495 Saccharomy isiae virus L.A’{/ ® Quadriviridae

YP 001497151 Black raspberry virus F
A arthropodmix13450 Hubei toti-like virus 2 f

99

100

ry NP 042581 S. y virus L-BC
ZL17544 Hubei toti-like virus 3 ) . Fr
YP 007697651 Xanthophyllomyces dendrorhous virus L1A TOthlﬂdae. TOt’V”us
A WHZM10161 Wuhan insect virus 26
A WHZM10130 Wuhan insect virus 27
A YYSZX17757 Beihal blue swimmer crab virus S*J
A WHWG8762 Hubei toti-like virus 4
YP%3288789 Fusarium graminearum dsRNA mycovirus-3
00 YP 005454251 Tianjin totivirus i\
YP 003934934 Armigeres subalbatus virus SaX06-AK20 R . . . L.
YP 529549 Penaeid shrimp infectious myonecrosis virus <—— Penaeid shrlmp infectious myonecrosis virus
A WHZM10182 Wuhan insect virus 31
A SCM45279 Hubei diptera virus 22 J /‘\
A WLJQ104148 Wenling toti-like virus 2
A WLJQ62288 Wenling toti-like virus 3
A WZRBX43319 Wenzhou toti-like virus 1
A BHXun20321 Beihai toti-like virus 1
100 YP 0092302(:08 Camponotus nipponicus virus c ¢ ) ) 3
YP 009143313 Camponotus yamaokai virus {— amponotus nipponicus virus
A SCM51462 Hubei toti-like virus 15 P PP
A QTM6211 Hubei toti-like virus 14
A BHCL81631 Beihai toti-like virus 2
A Q1M25941 Hubei toti-like virus 13

h LA

A
A BFZCX5633 Beihai tavirus 1 Yy
NP 62002 Glardia lamblia l\lncrism./a ‘ Wus{*“ Totiviridae: Giardiavirus

A BHHZL 10233 Beihai sea slater virus 3 s/
A BHBJDX8833 Beihai toti-like virus 5 * Ji\
A BWBFG40422 Beihai toti-like virus 3
100 A BWBFG36411 Beihai paphia shell virus 5*
A beimix73231 Wenzhou toti-like virus 2
A WZRBX37749 Wenzhou crab virus 5 KLJ .., e .
YP 004581250 Piscine myocarditis virus AL V-708 <€———— Piscine myocarditis virus
100 A WHCC116098 Hubei toti-like virus 18
’—:A SXSSP2584 Sanxia water strider virus 20
99 A insectZJ97483 Shuangao toti-like virus . ., 5
100 YP 009072448 Leptopilina boulardi RNAvius <€——————— Leptopilina boulardi RNA virus
A horsefly123848 Hubei toti-like virus 19 /'
92 A CC62244 Hubei toti-like virus 20
| | 99 A CC64629 Hubei toti-like virus 21 ,;\\

0 5 100 - A CC64623 Hubei toti-like virus 22
. 999s A CC64311 Hubei toti-like virus 23

100

99

Supplementary Data 20. Maximum likelihood phylogeny of the “Toti-Chryso” clade. Figure legend follows Supplementary
Data 1. Matching virus genomes are shown in Supplementary Data 35.
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Putative negative-sense (-ve) RNA viruses
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WHBL52766 Hubei zhaovirus-like virus 1 /
WHBL71389 Hubei zhaovirus-like virus 2
BHZY59866 Beihai zhaovirus-like virus 1
WLJQ103300 Wenling zhaovirus-like virus 1
BHNXC41311 Beihai zhaovirus-like virus 5
BHZY60633 Beihai zhaovirus-like virus 4 +

CJLX30599 Changjiang zhaovirus-like virus 1
BHTS$12281 Beihai zhaovirus-like virus 2 «/
BHZY60564 Beihai zhaovirus-like virus 3

New +ve/ds RNA virus (Weivirus)

BWBFG40762 Beihai weivirus-like virus 4
BHZY60693 Beihai weivirus-like virus 5
beimix75799 Wenzhou weivirus-like virus 1 ‘
BHZY60776 Beihai weivirus-like virus 3 '
BWBFG40821 Beihai weivirus-like virus 1 +/
BHZC36779 Beihai weivirus-like virus 2
BHZY60887 Beihai weivirus-like virus 7
BWBFG40530 Beihai weivirus-like virus 11

BHZY59101 Beihai weivirus-like virus 10
BHZC36478 Beihai weivirus-like virus 8 ‘
BWBFG39428 Beihai weivirus-like virus 9

BHZY60786 Beihai weivirus-like virus 14
BWBFG40815 Beihai weivirus-like virus 12
10 BHZY60103 Beihai weivirus-like virus 13

%HZY60618 Beihai weivirus-like virus 16

BWBFG27289 Beihai weivirus-like virus 15

99 — BHZY59250 Beihai weivirus-like virus 18
BHZC37426 Beihai weivirus-like virus 17 «/
BHZY59816 Beihai weivirus-like virus 19
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BWBFG40173 Beihai weivirus-like virus 20
BHZY60867 Beihai weivirus-like virus 21

99
Red: Phylum Arthropoda, Class Insecta

Light blue: Phylum Arthropoda, Subphylum Crustacea
Purple: Phylum Arthropoda, Subphylum Myriapoda

49 EVE vertebrates
A& EVE arthropods

&6 EVE nematodes
Orange: Phylum Nematoda

Q. EVE protists
Dark blue: Superphylum Lophotrochozoa
Grey: other hosts or undertermined & EVEflatworms

Yk > 1% non-rRNA reads
Y 0.1% ~ 1% non-rRNA reads

+/ Genome shown in
Supplementary Data 36

Supplementary Data 21. Five newly identified and highly divergent clades of RNA viruses. Their position is shown
within unrooted phylogenetic trees of +ve-sense and -ve sense-RNA viruses (which should be considered as highly
tentative because of the difficulties in analysing viruses this divergent). The remaining phylogenies show the evolutionary
relationships within each clade. The names of the viruses are marked with different colours based on their host taxonomy.
The silhouetted animal denotes host taxa that contain endogenous virus copies, labelled next to its exogenous

relative(s). The star symbol signifies viral frequency, subdivided as follows: no star (< 0.1% non-rRNA reads),

one star (0.1% ~ 1%), two stars (> 1%). The grey tick symbol indicates viruses whose genome is shown as representative
genomes in Supplementary Data 36 (others).
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Human astrovirus (ref)
ORF1a ORF1b ORF2
AAAAAAC...
Duck astrovirus (ref)
ORF1a ORF1b ORF2
/
AAAAAAC...

Beihai astro-like virus [BHWZXX13371]
ORF1a ORF1b ORF2

— [PrO] [ DRERBEN || Astrovirus capsid ke |—

Changjiang astro-like virus [CJLX30757]
ORF1a ORF1b ORF2

i [PRO] [ Doweme [ [Sdoman —

Hubei leech virus 1 [SZmix32467]
ORF1a ORF1b ORF2

Hubei astro-like virus [WGML136555]
ORF1a ORF1b ORF2

ORF3 [
- Trypsin-like peptidase domain - Astrovirus coat protein
- RNA-dependent DNA polymerase - Viral coat protein (S domain; pfam00729)

- Viral coat protein (Peptidase family A21; pfam03566)

Supplementary Data 22. Representative genome organizations of the “Astro” clade. The matching viruses
are shown in the phylogenetic trees in Supplementary Data 1 and marked with a grey tick symbol. The order of
the genomes follows that on the phylogeny. The genomes are drawn to a unified length scale shown at the top.
Within each genome, the outer boxes define the ORF boundaries, while the inner boxes define regions with
blast matches to a viral protein or a protein domain whose detailed information is provided in the upper/lower
right corner of the figure. Each major homologous protein/domain among different genomes is shaded a
different colour.

22 | WWW.NATURE.COM/NATURE



SUPPLEMENTARY INFORMATION

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000 15000 16000 17000 18000 19000 nt

“m Cucumber green mottle mosaic virus (ref)
wr Virgaviridae
(. o | S A Tobam,m.m,u,(,ef,] g
RNAz —fveH H

m
(7¢]
m
b
o=
(op)
=

{ Emetanst] [ ] o — = & i virus <ren:| Togaviridae: Alphavirus
— o] [ ] DR | { | Wenling toga-like virus [WLJQ101932]
Fs?
(N [ SN [WE— seina charybais crab virus 1 (BHXun33339] ok
RT
[CHel| | NSRS Movement Protein | Macrophomina phaseolina tobamo-like virus (ref)
[Vmethyltransf] lIRLM RNA1 RNA3. Tobacco rattle virus (ref) ] Bromoviridae
e - Clost
1 R ostero-
I ..
Citrus tristeza virus (ref)
q [Vmethylransi] [l [ IRBR | [TWVGH|— Hubei virga-like virus 2 [mosHB235832] V”"dae
{ - (=] [ R |—{ putatve Giyeoproen Ml | Wuhan house centipede virus 1 [WHYY23932] %
| [yt Crail [T D 7ot oheoroe I — Negev virus (ref)
| [metiyitansr] ) [T Hubei virga-like virus 7 [QTM27262]
—{ —— ] o] Wl DNRRRNNN |t Gyeopoten]/ Hubei virga-like virus 8 [WGML111093] (Partial)
[ oeganst] [ ERBERRRRRN | 7 Givcoprocin [ Wuhan insect virus 9 [WHCCI113328] %ok
[Vmethyltransf | e [ [_Ramp ] [ Beihai barnacle virus 2 [BHTH16123] )k
—{ ——— [ | e | | Sanxia atyid shrimp virus 1 [SXXX35475] ok
—{ — ory| [ ore] SR }—]:1 to Ferak virus Fmsre 1 |- Hubei virga-like virus 23 [mosHB236486]
{Tp_sPe]
{ [Vmethyitranst ] [0 e DRRORBNN |—{ TWVIGE | Hubei virga-like virus 9 [SCM51642]
eyt Crar] T D [T Xingshan nematode virus 2 [XSNXC13152] Ak
| Wmethytianst] [i=0] el ] [RGRBNNN |{ Putative Glycoprotein |{ | — Hubei virga-like virus 15 [QCM619087]
— ] =] | —— .
—{ ooy Crst] e T ) S N i vt
4 [Vmethyltransf | e [0y [ re_] IRERE | Putative Glycoprotein | I il |- Hubei virga-like virus 18 [fly97447]
e [T | Hubei virga-like virus 17 [QTM23703]
— [rr| [RaRp | }» Yerba mate endornavirus (ref)
Glycosyltransferases (cd03784) Shahe endormadike virus 1
ahe endorna-like virus ..
— [T = —E] I |- [sHWC0209¢12790] Endonaviridae
I e [ O m.:lnan ; is nematode virus 1
[Vimethyfransf] ] SRS Hubei macula-like virus 2 [QTM27299] .
Tymovirales
(W Cow N (P[] NP 146778 Cactus vinss X re
[ Viral RNA helicase (Superfamily 1, pfam01443)
{ ety (| [ | Homologous to (WLJQ99021] __ []— Wenaling crustacean virus 1 [WLJQ101409] Jok-
I or I RNA-dependent RNA polymerase (cd01699)
[ L] [ — [ -} Beihai hepe-ike virus 4 [BHZY80842] [ Viral methyltransferase (pfam01660)
| [¥metylranst | [ WRERRN | //  Beihai hepe-like virus 2 [BHHZL10373] [EH FtsJ-like methyltransferase (pfam01728)
{ nstyirns] | I | H_ [ T} Weniing hopo-iike virus 4 [WLJQ102701] [0 Virus coat protein (TMV like, pfam00721)
[ B e L} s sensorvins bz osio ek 1) C03 Protein (S domain, pram00729)
[@ Viral coat protein (Peptidase family A21; pfam03566)
- — e IR | I 0 T} Wenzhou shrimp virus 3 [shrimp12024] ok [ Protein homologs to putative capsid of XSNXC13152
q e | )-_':ﬂ:l» Beihai tiger crab virus 1 [HWRTX14333] ok B Protein homologs to ORF3 of Negev virus
Fs? . . - .
[ ] ] [Rars ] Wenling hepe-like virus 1 [WLJQ103981] @@ Macro domain; ADP-ribose binding protein (cl00019)
- w Shaho hape-like vinss 1 [SHWC13572] OTU-like cysteine protease (pfam02338)
E. coli swarming motility protein (cd15457)
(Vmethyftransf] el I Beihai hepe-like virus 8 [BHZY60925] 3.5 exonucleases (cd06133)
[ [ [ [ 1 Wenzhou hepe-like virus 1 [WZSLuol86079] Endopeptidase (different types)
{ ettt [ | [ [ I )-‘:I{:} Beihai hepe-like virus 10 [BHZY60406] Trypsin-like serine protease (cl21584)
- CHe I | 1 T Beihai mantis shrimp virus 2 [BHXG46195] % Movement Protein (pfam01107)
q e [ ] [ T wenling hepe-like virus 2 [WLJQ99021] RT: Stop codon read-through
FS: Ribosomal frame-shift
{ [ ] [r| [RaRp| I | —— Wenling hepe-like virus 3 [WLJQ102665]
[Vmethyfransf ] o] R RNA 1 . " . . e
~ua 2 — [ eAC]- armigera stunt virus (ref) ] AlphatetraVlrldae
methyirans] [ BRI [ ] Hubihepe-like virus 1 [WHCC116187]

(o 0 0 ) | Wenzhou hepe-like virus 2 [WZFSL85851]

—{ —— [ [Ramp | )—_—l:‘:l» Shuangao alphatetra-like virus 1 [insectZJ93971]

- [ [RaRp (pormuted)] 7 i ™ —— Beihai bamacle virus 3 [BHTH16145] k
| imetiyiranst] [ TRaRp (permutod] m jiang hepe-like virus 1 [CJLX30636]
[Vmethyitransf] CHe ] R o | ] Hubei hepe-like virus 3 [WHYY20710]

Conetist] [ W Hepamismus(.en] Hepeviridae

[T [RdRe ] eet soil-borne mosaic virus (ret iri
B = S e ] T, e (reh ] Benyviridae
1 =) C] [ I o = — — Ruhe"awmwef)] Togaviridae: Rubellavirus

Supplementary Data 23. Representative genome organizations of the “Hepe-Virga” clade. The matching viruses are shown
in the phylogenetic trees in Supplementary Data 3. Figure legend follows Supplementary Data 22.
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Supplementary Data 25. Representative genome organizations of the “Luteo-Sobemo” clade. The matching
viruses are shown in the phylogenetic trees in Supplementary Data 5. Figure legend follows Supplementary Data 22.
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Supplementary Data 26. Representative genome organizations of the “Narna-Levi” clade. The matching viruses
are shown in the phylogenetic trees in Supplementary Data 6. Figure legend follows Supplementary Data 22.
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Supplementary Data 28. Representative genome organizations of the “Mono-Chu” clade. The matching viruses
are shown in the phylogenetic trees in Supplementary Data 8. Figure legend follows Supplementary Data 22.
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Supplementary Data 29. Representative genome organizations of the “Othomyxo” clade. The matching viruses are

shown in the phylogenetic trees in Supplementary Data 9. Figure legend follows Supplementary Data 22.
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Supplementary Data 31. Representative genome organizations of the “Partiti-Picobirna” clade. The matching
viruses are shown in the phylogenetic trees in Supplementary Data 11. Figure legend follows Supplementary Data 22.

Picobirnaviridae
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Supplementary Data 33. Representative genome organizations of the “Picorna-Calici” clade. The matching viruses are
shown in the phylogenetic trees in Supplementary Data 13-17. Figure legend follows Supplementary Data 22.
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Supplementary Data 34. Representative genome organizations of the “Tombus-Noda” clade. The matching viruses
are shown in the phylogenetic trees in Supplementary Data 19. Figure legend follows Supplementary Data 22.
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