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Supplementary Figure 1. Depth profiles of cross-contigs. Depth profiles of the cross-contigs
containing reads from five through twelve samples, showing the highly correlating occurrence
of the most ubiquitous cross-contigs. For details see Supplementary Data 1.
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Supplementary Figure 2. Validation of crAssphage genome by long-

these PCR products in green, Table 2 lists the primer locations. Supplementary Table 1 contains the regions of these amplicons that were sequenced by Sanger dideoxynucleotide sequencing.
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Gramela forsei KT0803 gl 120436760 ref YP 822446 1
lococcus enythiopalls PRd 226184353 dbj 8320561
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Edwardsiélla phage KF 1 9 414 9904511
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Gluconobacter marbifer G707 gi 357031306 ref ZP 09093250.1

luconobacter oxydans H24 i 414342277 ref P 006983758 1
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— e o YRS o SabE8882 11 70 10863880 |
sobadnum nlemedum |G 3301 g Z637262 el 27 046805
Dchvabadim anirop ATCC 45188 o/ 1550 |5sooawssm vnm:ﬂumw
Niratreductor pacdicus pht
litratireductor indicus C115 \ﬂﬂm7!ﬁ15mfZF
veroinas CANAGAOT2S i o0z o 2P 03080
SRR SI WAVEOTA g1 S5T2GR 1L 16 11 D0AB15170.1
alstalicum WSM2075 1 433774787 ref YP 007305254 1
ciceri biovar biserrulae WSM'Z'” al 319732545 ref YP 0041424221
loti MAFF303099 \ 3¢7|ABBIE'NF 103014,
36 Aurantimenas manganoxydans Sif i 90419215 ref ZP 01227‘?5 1
[ Fuvmaria peiog T C 2508 5 17078 smzpo 4204221
Hoeflea pholotrophica DFL 43 9| 18375801 1 ref 2P 021880971

4l et Ui R Loy bR To s 1 2P 1 3a7487 1
4 Ra00lm B mrosari b vme USDA 2070 g dio 0769 ot 27 1633ands 1
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i
5
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Agrabacterium tumefaciens CCN! i 418299300 ref ZP 12811143.1
Agrabaclerium sp H13 3 gi 325253392 YR 0043058 1
1] ‘Agrobacierium faorum $ir CS8 ol 153185016 ref NP 35495.2
‘Agrabaciarm tumefaciens F2 g 41 7850543 ref 27 12504605.1
ﬂ Rhizabium $p gi 430004023 emb CCF 19814 1
-

robacterium albertmagni AOL15 } 406377530 e 7P 11175525.1
robacterium vitis Sé g1 222145068 ref ¥P 0026500251

Rhizobium sp PDO1 n 6 gi 418938433 rof ZP 13400151.1

Rhizobium sp CFO80

116252966 ref YP 768504.1

m egum s b e VN335 54 34130544 ref 7P 002676570 1
Rnizabiom £ G 894 91 210682060 ref 2P 005304011
Rhizobium legumina: WSM2304 ol 209850007 rof vP 002262014.1

Rhizobium leguminosarum b trifolil WSM2297 gi 424855883 ref ZP 18319457.1



orf00019 (continued)

—01

Parabacteroides sp D13 gi 258041189 ref ZP 055456961

Mariniradis saccharalyticu Ammuu75u71smzn2mw591
ut i 332524513 re

Iitrlla mobils KA 1020 b by SHeARGT07 1o P ST 1

rmus mannus OSM 4252 gi 2663 18386 ref YP 003292104 1
Rhodalhermis marnus SG0 SJP17 172 9| 345301863 ref P 0048310571
Robiginitaiea biformata HTCG2501 gi 260061341 ref YP 003194421.1
Flavobacteria bacterium EALJS g 1 6664057 ref ZP 0173&)61 1

1 911522 0014101951
R I e
Suttrela wadsuothensis 21 SSBFAA gl £22349560 el 2P 16430483 1
Parvibaculum lavamentivarans DS 1 i 154251678 ref YR 0014125031
Exvinrebacier sp 50 14, 165177 19025 Ot 1
Veillonella sp & 1 27 gi 24732442 ref ZP 0675
Veillonelia alypica ACS 134 V Col7a gi 109530100 rerzp 073168701
Vibrio cholerae HENC 03 gi 424045622 ref 29 17783
Colwellia psychrenythraea 34K i 71279150 ref YP 2!%’55
Escherichia coll DECTD gi 419184801 ref ZP 137283
(eromonas s 520429 g1 35844300 (238 Gtaszacn 1
Haemopnilus somnus 2336 gi 170718591 ref YP 001783754 1
Hasmophius nfluenzas 22 | 2| gi 145629765 rof 7P 01765560.1
iophilus influenzae Pitl gi ussassoa ref ZP 01784113 1
Pseudomon 20 191 2 16057243,
e rotman e o spspaasha e 20 1768
Psychromonas sp CNPTS gf 90406636 w1250
Porphyromonas catoniag FO037 Siaar 13 et 2B 1earanTa
phyromonas $p oral taxon 279 Sti FOASD | 402846962 ref ZP 10895201 1
Mannilabila saimonicolor JCM 21150 gi 409158501 ref ZP 11227254.1

sclerm g1 406883424 gb EKDI1019 1

istincius YIT 12060 gi P 09023079.1

redinis DSM 1721891 167753639 ef 2P 02425766.1

JC136 gi 404404173 ref ZP 109957561

Alslpes fhegoidi SM|7242g|35094820| J21 YR 00B411561.1
es sp HGHS gi 33435

s Do 16594 3 336213208 ref YP 004557264.1
echensis AK7 gi 441497713 ref ZP 20079922 1
sakans DSM 12149 o1 325102973 rof /P 004272627.1

s D! 8 gi 37501202 ref YP Sodses017.1
oD 5 402831 506 rel 20 Tobsca T 1

gingivalis ATCC 3362 gi 228473404 ref 7P 040561581

sp oral taxon 338 str F0Z34 gi 326336742 ref ZP 0B202910.1

1 5 ref ZP 03391773.1

i 3 42emezada el 20 Tagantia

sporal amon 355 i D486 g 420145200 ol 20 75.1

ochracea FO287 gi 3152248 reIZPO

cehracea DSW 7271 gi 2568 P oo ated2 1

o el tanon 412 i Eoa87 i S5377 8505 ref 28 Jobeasas 1

5p oral taxon 380 sir FO4B8 gi 428747754 ref 2P 19281041, 1

 apcrl o 354 sr PO 429786 et 2P 17
cterium MS024 24 gi 22501 1556 ref ZP 0

clerium 535 1] :mzumn T

indicum GPTSA 3806 81 YP 017257 1

bacterm) BALSA gt 175564258 191 2P 01748045

columnare ATCE 455123.3559592|9m1wanvas1

ffgans PS1 o1 38118900
rophiuen 1°02 86,91

190025653 ef 17 001205880 1

Aequorivta subliincola DSM 4238 gi 350 P 006418963 1
Lesuwerhoskisl bandensis MED21 g 66 swuusm 25 01061520.1

Krokinobacter sp 4H 3 7 5 gi 3¢

odonsa dongatnss MED) 34 gl 32|495245 gn b EAdiosen 2

Croceibacter allammus H'ICC? Q ref YP 0D’37|G854 1

Gramsla orseli KT0603 9/ 120436175 1 S

it Ininach DS 15789 01 374554815 o neesma 1

Gilisia sp CBA3202 gi 409123336 ref 2P 1

AU g ich 201 3 30358405 61 20 10842663 1

Bizionia argentinensis JUBSS i 345869224 ref 7> 08821184 1

Flavobacteriales bacterium ALC 1gi 163788741 ref 7P 02183186.1

91 365220
Gal spcuzm it 155 et 7 515608 1
C!Hu\ﬁphaga M DSM 7489 g\ 325287474 ref YP 004263264 1
Muncauda ussirgensis DSW 19358 9 344209750 1o Y DD4TESES3 1
Fiavebactera bach 5024 50 9. 225010721 1o 20 0701150 1
Zobelia qi\mv‘\_lvnra 471

Prevolslla sp oral axon 473 sir FOO40 gi 429726832 ref ZP 19261716.1
Alloprevotelia rava F0323 gi 367060621 ref ZP 09121384 1
Prevotella tannerag ATCC 51259 gi 258648056 ref ZP 05735525, 1
Prevotella sp oral taxon 317 sir FO109 0) 266927352 ref ZP 054211989.1
Prevotella sp oraltaxon 299 str FOO39 gi 288800824 ref ZP D406251.1
Prevotella ruminicola 23 gi 284674648 ref YP 0035752651
Prevotella copri DS 16205 gi 281420494 ref ZP 05251483 1
brevolella oulorur 0350 g1 345080568 rof 25 08852125
evotella mulisacenarivora DSM 17128 ol 336399544 ref ZP 08580344.1

Prevotella amnii CRIS 21A A gi 307554:\91 rel ZP UTBZESCIZ 1
Prevotela bivia JCVIHMPO10 g/ 2 Sio-
Prevolsls verorai FO319 |25059|31£ i
Prevotella muitformi PECS ma 7 08157554 1
e volala Gentceim o2ae ?; ST et 5 desea; 1

C A 0i 325853008 mzpnenmn
Prevotella micans F0438 373‘99515 l!f ZP 0950(
Prevotella pallens ATCC 30 e el 20 uasmss 1
Prevotella Imermedia 17 gi 33713 08 ref YP 0062989811
Prevolella nigrescens FO103 gi 445116102 ref ZP 213784331
Prevotella nigrescens ATCC 3{!553 gi 340350328 ref ZP 08673322 1
Ablermdesmp suis DSM 18011 ngBJGEBEBD ref ZP 08457891.1
Paludibacter propionicigenes W84 g1 313203322 ref YP 004041975,
Tannereli forsytnia ATEC 43037 gz i 375265536 ref YP 005014705 1

Iohnsont CLOPT 12625 1 423345012 re 2P 173207281

i mendse CLOBT‘ZCS? 423345%0 F I 23
goklssin] CLE2T 12630 1 410008068 1of 27 Tiaetose 1
-iuero\desmfz 1301310881 ref 2
13 S eeerEe ot ZP055471891
Bacteroides sp 2 1 7 gi 255015724 ref ZP 0528
Bacteroides sp 3 1 19 gi 298377142 refZF'OGBE
Bacteraides sp 2 1338 0| zezaanwsrevzpuswmw
Parabacteroides distasonis ATCC 8503 gi 150008103 ref Y¥P 001303846 1
SM 18170 n.szszsws el P 004053657 1
PC510 gi 294778218 ref
Sacterol esplsbe\usDSM S o 108278115 vt 20 o300
cols DRM 17138 1 165480014 e 2P 03008720 1
20 9270284506 re 20 062007
:C 8492 gi 160891227 ref ZP 020722301
T00C 25 gi 423305261 ref ZP 17283260.1
Sacteroides fluxus ww:;osv | 2905 1350 el 27 CZ99 2 ©

36 108 g
s ATCC 431 63239157764‘384 b ZP 02437105 i
f 7P 082561

<--

Nad

i1 5 S5k g1 317475154 et 2P D783401 1,
rint DM 2067 gl 219129219 ef 2P 0345607

cellulosilyticus DSM 38 i 224538061 ref 22 Sirason

ot el cLoaTisc g|4zazz|:sere|zpﬂzmze|
ceroies nlesinals DS 1793 g1 1954686 ef 20 030

o 25 amnsse 1

fes fragills 'NCTC 8345 o 80680238 rof Y0 210362 1

roides fragilis YCH46 gi 53712043 ref YP 0980351

ahql\ c 03T00CO8 gi 423248718 re 26317220734 4
38 ref 7P 099377541

3117007
108264 ref ZP 08588758.1

Sacteraides ms CLDTFOOCDI ggmzsaam ref ZP 17239884.1
gi 285765 06093654 1
CLaZT12C01 g 383761640 ef 2P 10368034 1
02112005 g 393788673 ref 20 10074504
acteroides finegoidi DSV 17565 gi 2 54159 1
acteroi E‘sﬁnegﬁdnCLﬂgTﬂ 1Dg\ JD|742MZP172797€5 1
ot 43185 91153807306 ref 25 01060067 1
CLDBT‘!ZCEI g\ 423216865 ref '203362.1
o eroides xyiameaons CLOST 12008 g 455212108 ref 25 17128534 1
bl .G'.'ﬂ 2C18 gi 423294727 ref ZP 17272854.1
3 ct AR S TA15609 of 2P 08585548.1
Deguaaam?s ref 7P 09935015 1
o camxmm
scteroides faecis wmamwssmszzp Casssa

ectaro

@

§

CMC 31 g1 263372272 rf 2P 0BG 186571
D22 gi 29543025

84518 ref ZP 06994477 1
acterol a\nmmlm\uun\l?lWZQ'ZEMSJSOMNPEIZB%1




(E) orf00021

—

mlmlm&ﬂsmmmn fut D 00311000 1
[Sederosucter recemeer QM. U:Int 5248 raf 2 D060
Mgm!m:

42
e o T g
s g 1851
e T gi 18321 1602 ref YP O0RGGTAS
Pramecncrioris ssstiars DEM 271 ol 10433085 rat 1P 0020147111
Chicrunermeion thawssaum ATCE 38110 g 193214578 ref Y5 001995774 1
cmwwmgﬂ el YP 380298 1

FRROEFAGH CBS ? ? ”MW LGES
queum CBS 127 9 G 1
rcnopeion ionsurans CBS 112014 g 33647 wynm&s‘fui
weocrdondes ap kers Pt 1
o trastensi Po1E b EEMASI36,

s A 1 THAST 1004 red KP GO1838388 1
capaibaius Hidd g 24026502 gb EER&0014 1

Hﬂ"“m‘m ECCA508 1
gm... ﬁ‘ ALETALTNE red VP DOTIE; JEendass st
\isews phoge i g o v ot n-wlglm

Mﬂg ““II‘MMWN‘W”;D i
wiactan 14620 m?lr‘!’ 4233374 1
ATCS |mn of YO0 1881180 1
oy s i e
BUCONOAIOC e ¥ “mYP 1

producng CIRADD
pracaas hacterum 7 1 £

Anaxybecitus farvanemus WK g1 31 G ol vF COIABOTA |

P dariurn &g 11 3 3 gi 1384 16320 rf 79 DASDOS03 1

F b nuchsEm ATCC 10083 i 254304007 ref ZF C487 1308.1

A34ATTAIA ok WP 0OBE1I088 }

(F) orf00028

o1

50 | Prevotella buccae ATCC 33574 gi 315607611 ref ZP 076826061
| - Prevotella sp MSX73 gi 402304996 ref ZP 108240571 <

li 0rf00028
! Riemerelia anatipestifer RA CH 1 0i 407452558 ref YP 0067242631

(G) orf00032

—01
r Enlerobacteria phage ime0S gi 422934614 ref YP 007004575.1
1 Enlerobacraria phags RB32 gi 116326418 fef YP 803130.1 (

crssphage orfO

Ervinta phage phiaz! 4 219084357 el VP 040101

100

s s e o
e L et L Gt
Cronobacter 1EI' . PG:'P5Z re:r‘%ao%m IYPUWW?EBIW
e e o ot L

P e

R45427
s pig Kenya KEN 50 1950 g 220485043 sp POCSSZ.1 DNLI ASFKS
Aircan swing fover vies Moot LI 201 21 11870D 0 pos s+ DNL\ AGEHE
180 1980 gi 229485345 sp POCO91.1 DNLI ASFWA
swine fover vius lick Soulh Alica Proloriuskop Prd 1900 oi 220485344 sp FOCINC.1 DNLI ASFP4

ey
g
H
33 ﬁ‘g
iid
Boges
S
2
8
mz
3
g
g

\vax Y486 gi 340054396
Batnycoczus sp RGC1 105 unis Bpv2 g:uz.asmmgmnumm 1
Micromonas g3 REC 1100 virus MoV gl 31 2788386 s YP 0040820881
M\uvmonasws\lawmsi’ugﬂ 77 gh AET4356 1

2 gi 314055264 ref
Breocoonis atimnus trus OIV3 gt SR94B8TS h:AFKESOTQI
Osie0500US taur Vs 1 91 260666050 ref 1
Dstreococcus vinis OsVS g TSRREAT 161 8 COr AT

(H) orf00034

ot

Cafeleria roenbergensis virus BV PW1 gi 310831088 ref YP 003960712.1
Enterobacleria Fhége vB KleM RaK2 gi 422936930 ref YP 0070071851
crAssphage ortiol _———————
s r o 133, 326636280 el P 004300730, 1

Vibrio phﬂgﬁl&’ﬂ 19558 ref NP 899571

(1) orf0O0036

thermophilus TI 6 o) 288818673 ref Y P 0034330211
Dehalococcoides sp VS gi 270308635 ref YF 003330604.1

Desufsrcuius baarsl DSH 2075 ol 302342047 ref VP 003807476.1

Clostrdium ciariflavum DSM 19732 gi 374297303

Lachnospiaceas bactarum 7 1 SEFAA g 373117970 Yol 25 09433 100.1

achnospiraceae baclerium 321085670 uf 27 D8 377201

bacterum rectale DSM 175“‘? BKS190

Eubacterium eligens ATCC 27750 gi S5R8084%8 rar Vi (525055061 ‘

revolela mu\mmamm DSM 17128 1 336397781 191 2P 08578581.1
SH 6947 ref 7P
revotela b-yanm Bi4 3\ SOOTESA85 1l ZF DTORIZE 1
201418685 rf ZP 06250004.1
34 1ol 2P 00001700.1

ovotala aons 01 zam

revatela salivae DSM 5508 9 317502740 rof 7P 070B0RS0.1

! FU302 g1 281425767 ref 2P 062567001
299140657 ref ZP 07033795.1




(J) orfo0040

—01
Seccharomonospora marina XAUTS 9 375006768 ref 2P 0743053.1
Frankia sp Ccl3 gi 86740426 ref Y1
Frankia sp EANTpec gi 588 15405 et 1P 01508913 1
Streptomyces zinciesisiens K42 g 14584890 ref 2P 08502015.1
Kitasatospora setae KM 6054 | 357362102 ref YP 0049068431
Frankia alni ACNlla Qi 111222174 ref YP 712968
Anasromyxobacter denaloganans 2CP C gi 86159969 ref YP 466754 1
Corallococeus coralloides DSM 2259 g 383456407 ref YP 005370396.1
\yxococeus fulvus HIV 1 gi 338534018 ref YP 004667352.1
Thauma sp MZAT gi 217968765 ref YP 002353999.1
Treponema primitia ZAS 1 gi 374813546 ref ZP 097172831
Treponema primitia ZAS 1 gi 374814862 ref ZP 09718599 1
ema primilia ZAS 2 g 333996417 ref YP 0045320291

nospirace

rauen KLE125 J 13118055 et 20 G75014R2 1

lostricium kluyven 9855941 ref YP O

ostridium Kuyven Do &5 g\ 155355547 el VP omsse:m 1
saccharolyticum K10 g 295090556 emb Cl

ostriclum bohoce. ATCC BAA 813 g 160835805 rof 2P 020331‘80‘ 1

l rium

oSt asparagiaime D 15061 3 225389584 re 25 037397081
hallii DSM 3353 g 225028399 ref ZP 037175911

ium prausnitzii M21 2 gi 160844857 ref ZP 02092084 1

pravenitar SL3 3 § 295104248 embcaLonzes T

prausnitzil M21 2 g1 160

D ravsmtia L& 1285 0 313115000 ot 2P 07788721 1

‘Gordonia ofitidis NBRC 100426 gi 377561663 ref ZP 08791104.1

Streptomyces scabiei 87 22 g 200960480 ref YP 0034918421

Stackebranata nassavensis DEM 44728 of 201301064 ef VP 000512062 1

Streptomyoes cosloolor 43 2g121234001 ref NP 6355

Nocardioides &p JSEM gi 118716485 ref YF

Nocardioides sp J5614 gi 119715817 ref i

Saccharothix espanaerisis DSM 44229 55505779 e P 007036148 1

Calonulspora acidonla DSM 44926 91256398100 1o ¥F 003119664 1

Micromonosy LS 15624.1

i 3115506737 e
e meris AB 16 pac gl TS046r 140 1t Y 00a404883.1

My TCC BAA 614 gi 206165287 ref ZP 068478311

M) 05 1990 91 45177058 ref vP 007447400.1

514 0 296165295 ref 2P 05347037.1
45817 gi asnares v 26 0on
usclon 5817 g) 374814002 Tet 2P OocseTen
m Spyrt 31
® WS gl 11 24235 ref vF Baaess 1

phage Zemanar g| 330755750 gb A J05764 1
phage Nigel i ref YP 0020039261
Pnaqe snnqer ;n (5558075 gb AL RAG4E3

i 330754856 b AE04870.1

p - oop i 1 654350 1

192445 rel
phage Acadian ai 354937559 gb AER49003.1
phage Annal 29 gi 345102587 gb AEN70188.1
phage Rosebush gi 29566276 ref NP 8178441
hage Qyrulagf 09621624 ot b 656750, 1
& Daisy g‘ :39754753 ab AEJEd?B&‘\

pnage Gadje

age Fhaedmsgw B0285 rar vE eozomos 1
My 54997573 gb AER48S08.

My phage Bl Toaen 036 et VF £5ea7a 1
crassphage o004 - -

‘Sphingobaderium sp 21 g1 326747670 1o VP 004315480, 1
Maniniabilia sp AK2 gi 410031657 ref ZP 112814871
uctaginiacter paludis DSM 18503 5 373953656 ref 2P 09613616.1
o PBS2 gl 409056620 el 2P 11210
paludis DSM 18803 gi 373954804 ref ZP 00614864,1
paludis DSM 18603 gi 373952291 ref ZP 09612251.1
paludis DSM 18603 gi 373955038 ref ZP 09614368.1
paludis DSM 18603 gi 373952157 ref ZP 096121171
palucis DSM 18503 ¢ 379957181 ref 2P 03617141.1
Fi frigons PS1 i 381189206 ref
;ysdnbmerfememans DSM 18053 gi 255036127 ref 4P Gbsons74s.1
Cyadobacler fermentans DSM 18053 gi 235034745 ref YP 002085385, 1
Mucilaginibacter paludis DSM 18803 gi 373951779 ref ZP 0

z

07228307 1
cheels DS 15567 o 392301337 rof YP 006427040.1

5
o 145300729 Ve dotesazn 1

Chiyseobactenm geum ATCC 35610 0300170400 ref 1 07Ge02561
F31d gi 39‘50231“ lef ZP |D7'25
Sphingobacterium 5n|r||ivurum ATCC rﬁf ZP 07083790.1

Rmmgumuenum spifitivorum ATCC 33300 3 22?537677 Lo 20 03567 125.1
bacterium gleum ATCC 35910 gl 300778054 ref
Sphingobacierium Spiiivarum ATEC 3861 gi \ 005360 ol u7aezz:u 1
Chryseobacierium gleurn ATCC 35810 gl o8 orara ot b O a0
edobacter satans DM 12145 g1 925104266 et YD 004273820 1
sp 21 gi 1985 ref YP 004319807 1

eadbetterella byssnnmla DSM 17132 0 312128952 ref v 003506292 1
Sphingabacterium sprilvarur ATCC 33900 of 227535074 ol 2 03066023.1
hinicola vietname 7536 gi 431768482 ref YP 007225386 1
Vobarieram sp F52 o1 :sssmuso Tef 2P 10481145.1
‘Sphingobactenum spintvorum ATCC 33300 gi 227538441 ref ZP 03969490.1

Chryssobacterium gieum ATCG 1o i 300777308 ref ZP 07087167 1

05 1

e
Holophaga fostida DSM G581 g\ 373487567 ref 2P 09576254.1
Pirellula staleyl DSM 6068 gi 283752188 ref YP 0033729431
G UGN 2246 0 168701111 ref 2P 62733368 1
Colecfasciculus chthonopiastes FCC 7420 gi 254414101 ref ZP 05027868, 1
Cyanolhece sp PCC 0229 ST acicn T ref YP 003885785 1
WH 8016 gi 352094306 ref ZP 089554771
uneRUred arganiem BACO1E D4 g1 82551136 gb AALBASSD 1
Crancbium grale PCC €307 gi 427701491 ref YP 00704713 1
Cranobuum gracle j 427704545 ref YP 007047767 1

nephrl hacierauenme EE 121810613 ref VP 008420 1

B aphihal 5 ef YP 5
Aamlmmanl\us thicoxidans ATC 19377 ai 38403455‘3 M ZF' DDWE?S‘ 1
echioromonas aromatica KO8 @ 71907287 f

hromobacterium violaceum ATCC 12472 gi msssﬁ -e¢ NF 900836.1
Pseudogibenkiania sp NHEE gi 347540504 ref 1%
Laribacter hongkongensis HLHPW B\ 226939740 ref YF' UDZTTMEIB 1
Tolumonas auensis DSM 9187 gi 237808023 ref YP 00;
Tolumanes auania DSM 187 9 237807610 ref YP 002862950 1
Assomonas aquaniorum ARK1 g1 411010044 ref 2P 11388373.1
Aeromonas veronii B565 gi 330830824 ref YP 0043937
‘Asromonas hydrophila subsp hydrophila ATGG 7966, gi 7616462 ret vp 85630 1
Thiomenas intermedia K12 gi 296137348 ref YP 003644581.1
Rlsiors euiopna 18 91 5B07060 ol L 42904 |
Cupriavidus sp HMR 1 g1 430807044 ref 7P 15334159
uupv\amﬂus mma]\wdurans CH34 g 5555052! ref YP 161684.1
Xanthomonas vesicatoria AT 5918020
Pasucaxanihamonss spadx 50 aﬁgg o 357475030 19 YF 004031040 1
Rhodanobacter thiooxydans LCS3 of 383805607 ref 2P 10202755 1

H
m
S
H
H
8
..
H
I
I
¥
H
3
3
=4
&

p 1
Rhodanabacter palmpnyﬂ: e g\ g7t el 2 0193784

Burkholderia pseudomallél Pasteur 52237 gi 254150413 'S % Oteces2 1
Burkholderia pseudomallei $13 gi 254197128 ref ZP 049035511
Burkholderia phenoliruptrix BR3455a gi 407715154 ref YP 006635718.1
Burkhalderis $p S50 01 413963085 ref 2P 11403213

7100 0i 7 7551u715mv vpa 320

i 1105hg| 242317234 rﬁz’ 04818:
088 g 120455002 o v uommm 1
167620608 ref ZP 02389240
i Bsz gi 167851680 ref 2502177108 1
1258a gi 418545217 ref ZP 13110477.1
inailandensis E264 gi 83721065 ref YP 440671.1
gladiol 8SR3 g 330816367 ref P 004360072 1
718‘3! !Bf *PIGJZEB 1
spTJ4S gi. 415?1 1035 ref ZP 1
23159 ouea0008 ref 1P 0022916311
i Gl 221210334 ref 2P 035833141
cenocepacia 12315 of 208536578 ref VP 002200339.1
rariovorax sp CF313 gi agsan m
Thiocystis wolascans DSM et 06412754 1
Niroaomonas o TR g 338 mza 4P (425814 1
Alicycliphilus denirificans K501 g| 330825620 ref YP 0043889231
harmonas lestosteron, ATCC 1156 g1 4 18530813 ref 2P 13098733 1
Cnmammas testosteroni CNB 2 gi 264677640 ref YP 003277546 1
Acidovorax sp JS42 gi 121504780 ref YF 0868861
Delftia acioworans g1 151500308 gbABSIZeE T
Deltta tsuruhatensis gi 143774733 of
Variovorax paradoxus $110 gi 23 B JBZD MVPGDZBIZSJD 1
Halomonas mancas BH1 o 15747808 ref 2P 217
Esetomanas sirnoec pYiaponics st Maa107% ol 4z2515020ref 2P 16604630.1
Dechlorosoma suilum PS gi 372488456 ref YP 005028021.1

Pseucomonas spp.

ima proteovacterium HTGCS015 gi 254446215 ref 2P 05061677.1
Janinonacienam sp morseilc 3 165043914 ref ¥6 G013 1
Herminimonias arsenicoxydans of 134083040 o VF Sorasac s 1
Alcanivora sp DGEB' o 254428595 ref 2P 05043302 1

‘Alcanivorax hongdengensis A 11 3 g 408375685 ref ZP 11173343.1

sp ELB1T gi 126664802 ref ZP 01735786 1
adhaerens HP15 gi 38533038 ref Y 005854889, 1
achaerens HP15 i 385330830 ref YP 005884781.1
sp YR522 gi 39383A9m ref ZP 10592299 1
134083777 ref YD 000328521
24035052 ref YP 001100127.1
Enhydrobacter aerosaccus sxan g. 257155!]5& et 20 nsean
Psychrobacter cryohaloientis
Psychrabacter cryohalcientis ke H 3007 175 1ef VP 281818 1

Acinetabacter spp.
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cter h G BAA 381 g7 154148045 ref YP 001407114.1
Cany pwooaclernomlnnu CC BAA 4148627 ref YP 001405879 1
a1 Niratiuptor sp SB188 2 of Tea600535 1ol 16 bit36805d 1
160 bacier botlen RMA01S g1 157797917 fe1 Y 0014905011
foobacior busien A3 q s eear b0 81 2P 07024
sp FOBR
5 S 528 009 194174311 61 0014350711
L fetus subs C 4 gi 424820385 ref ZP 18245425 1
5P FOBRC14 91402547002 fof 2P 10844856 1
P homae CSUNBNCD g 154784724 ra 26 183105521
3p FOBRC 14 g1 402548802 ref 2P 10843675 1

rachysoire plosicoll WesB 0434351500 ref XP 000703209.1
1 oiia acidovorans SPH 1 g| 160837406 ref ¥P 001

98375

ngsﬂerma ref YP 003075277 1

sHu)ne\ls Cﬁp!ﬂemlurmuns ES 2 of 302878438 ref YP 003848002.1

ass < -—-—-

age o
orelia a.estuanna BUZ 2 g 436836512 ref YP 0073218281
Cyclobactenum marinum DSM 745 i 343083291 ref YP 004772586
DY euliobulbus propionicus DSM 2032 1320354540 rof YP 004105870.1
ilophila sp 4 130 g1 345683716 re
e sillovione op AZal MTT3402 1 i 2P OBABTOTH
D aulfoviona vular st M gasan © g 21885706 1 raf YP 002407272 1
lophia <o 4 130 9, 345087655 rel Z7 003082 .1
GG 29098 gi 212702708 ref ZP 03310836.1
ilophila wadsworthia 3 1 6 gi 317485333 ref ZP 07844213.1
ophle 59 4 130 9 540606425 ref 2P
ssuliovbna p 3 1 oynd 13 :m:megus ref ZP 07367348 1
sulfovibrio p 45897037 rer ZF 082428621
lophia sp 4 30 51 45085585 1ol 26 B
o ahacier phagt LR g1 380050075 ref VP 008383225.1
rwinia phage phiEaH2 g1 431810645 ref YP 007237725.1
newanellasp WS 10 1 g 12059958 ref Y 964260 1
hewsnela halfaxensis HAW EB4 oi 167623264 ref 1P 001673558.1
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umannii OIFCO9E gi 421627003 ref ZP 1808
umannil OIFC110 gi 421864757 ref ZP 18%haa1s 1
bauman wal 12 gi 417551102 ref ZP 122021801
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Parabacteroides merdae ATCC 4315‘1 gi 154492400 ref ZP DN&ME 1
ubacierum rectale ATCC 33656 gi 238924437 ref YP 002637953, 1
ey receintuns DS 18505 o 3571415 ret 75 10461305 1
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eosiela oxytoca 105245 g1 420112235 el 2P 7059675 1
oni S5 2004 g 260478808 ref P 003468695 1
erchia con MEGS g1 331648175 raf 25 033403
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Supplementary Figure 3. Unrooted maximum likelihood phylogenetic trees of crAssphage ORFs orf00068
(A); orf00077 (B); orf00079 (C); orf00019 (D, this large tree is split over four pages, the inset on each
page shows which part of the tree is displayed); orf00021 (E); orf00028 (F); orf00032 (G); orf00034 (H);
orf00036 (1); orf00040 (J); orf00097 (K) orf00041 (L); orf00042 (M); and orf00050 (N) with Genbank
homologs. In each tree, the crAssphage ORF is indicated with a dashed arrow. The Phylip files for these
trees are available from the authors on request.
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Supplementary Figure 4. Phage proteomic tree of 1,193 complete viral genomes including crAssphage.
CrAssphage and the two Bacteroides phages B124-14 and B40-8 are indicated with a dashed arrow in
red. This large tree is split over four pages, the inset on each page shows which part of the tree is
displayed.
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Supplementary Figure 5. Domain structure of orf00074, including eight BACON domains. The shading intensity
indicates the bitscore, from left to right: 3.00, 19.06, 36.88, 10.76, 23.95, 16.13, 2.52, and 15.20.
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Supplementary Figure 6. Schematic representation of the circular crAssphage genome. The genome contains 80 ORFs that
were predicted with Glimmer trained on Caudovirales. The total coverage of each nucleotide in the F2T1 metagenome, and
in all public metagenomes in MG-RAST is indicated (466 human fecal and 2,440 other metagenomes, as determined by
blastn mapping: 275 bp aligned with >95% identity, see Methods). Green bars indicate the 36 regions that were validated by
long-range PCR (see Table 2 and Supplementary Table 1). Selected regions of several PCR amplicons (indicated as light green
regions in the green bars) were sequenced by Sanger dideoxynucleotide sequencing to validate that the amplicons were

indeed derived from the crAssphage genome (Supplementary Table 1).
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Supplementary Figure 7. Phage-host prediction based on co-occurrence across metagenomes. Unrooted
co-occurrence cladogram of correlated depth profiles across 151 HMP fecal metagenomes of the
crAssphage, two known Bacteroides fragilis-infecting phages, and 404 potential hosts. Colors indicate

bacterial phyla. The phages are indicated with blue dashed lines.



Supplementary Table 1. Regions sequenced by Sanger dideoxynucleotide sequencing and their origin.
Sample: sample of fecal virus-like particle (VLP) derived DNA used for amplification, see Methods for
details. Primers: primer pair used for amplification by long-range PCR; see Table 2 for sequences; see
Supplementary Figure 6 for region; see Supplementary Figure 2 for band. Amplified: start and end
positions of the amplicon. Sequenced: start and end positions of the region sequenced by Sanger
sequencing. Identity: percent identity of the region sequenced by Sanger sequencing.

Identifier Sample | GenbankID | Primers | Amplified Sequenced Identity
TS4.2-F1R1-1 TS4.2 KMO000086 | F1-R1 1,784-6,793 6,010-6,732 97.79
TS4.2-F2R2-2 TS4.2 KMO000087 | F2-R2 6,003-11,923 | 6,040-7,068 99.90
TS4.2-F2R2-3 TS4.2 KMO000088 | F2-R2 6,003-11,923 10,855-11,882 | 99.61
TSDC8.2-F3R3-4 TSDC8.2 | KM000089 | F3-R3 9,511-14,930 14,214-14,651 | 91.55
TS4.2-FAR6-5 TS4.2 KMO000090 | F4-R6 13,525-29,713 | 24,740-25,760 | 99.71
TS4.2-F4R6-6 TS4.2 KMO000091 | F4-R6 13,525-29,713 | 24,748-25,785 | 100.00
TS4.2-F5R5-7 TS4.2 KMO000092 | F5-R5 17,800-25,822 | 17,855-18,859 | 99.80
TS4.2-F5R5-8 TS4.2 KMO000093 | F5-R5 17,800-25,822 | 24,779-25,785 | 99.80
TS4.2-F6R6-9 TS4.2 KMO000094 | F6-R6 23,444-29,713 | 23,487-24,478 | 99.80
TS4.2-F6R6-10 TS4.2 KMO000095 | F6-R6 23,444-29,713 | 28,632-29,679 | 99.24
TS4.2-F7R7-11 TS4.2 KMO000096 | F7-R7 28,191-30,897 | 28,223-29,125 | 99.78
TSDC8.2-F7R7-12 TS4.2 KMO000097 | F7-R7 28,191-30,897 | 28,223-29,040 | 94.01
TS4.2-F7R7-13 TSDC8.2 | KM000098 | F7-R7 28,191-30,897 | 30,024-30,831 | 99.75
TSDC8.2-F7R7-14 TSDC8.2 | KM000099 | F7-R7 28,191-30,897 | 30,009-30,838 | 97.47
TS4.2-F8R8-15 TS4.2 KMO000100 | F8-R8 30,874-36,058 | 30,913-31,880 | 99.69
TS4.2-F8R8-16 TS4.2 KMO000101 | F8-R8 30,874-36,058 | 35,064-36,006 | 100.00
TS4.2-F9R9-17 TS4.2 KM000102 | F9-R9 35,018-40,185 | 35,064-36,060 | 99.80
TS4.2-F9R9-18 TS4.2 KMO000103 | F9-R9 35,018-40,185 | 39,256-40,134 | 98.75
TS4.2-F10R10-19 TS4.2 KMO000104 | F10-R10 | 38,016-43,360 | 38,067-39,023 | 100.00
TS4.2-F10R10-20 TS4.2 KMO000105 | F10-R10 | 38,016-43,360 | 42,451-43,309 | 99.77
TSDC8.2-F12R12-22 | TSDC8.2 | KM000106 | F12-R12 | 47,319-52,314 | 47,289-47,646 | 93.58
TSDC8.2-F13R13-23 | TSDC8.2 | KM000107 | F13-R13 | 50,677-54,585 | 50,746-51,290 | 92.46
TSDC8.2-F13R13-24 | TSDC8.2 | KM000108 | F13-R13 | 50,677-54,585 | 53,703-54,518 | 97.92
TSDC8.2-F14R17-25 | TSDC8.2 | KM000109 | F14-R17 | 53,476-71,818 | 71,512-71,805 | 97.28
TSDC8.2-F17R20-26 | TSDC8.2 | KM000110 | F17-R20 | 65,847-83,203 | 69,229-70,168 | 95.43
TSDC8.2-F17R20-27 | TSDC8.2 | KM000111 | F17-R20 | 65,847-83,203 | 78,679-79,572 | 98.77
TS4.2-F20R20-28 TS4.2 KMO000112 | F20-R20 | 78,704-83,203 | 78,761-79,782 | 99.80
TS4.2-F20R20-29 TS4.2 KMO000113 | F20-R20 | 78,704-83,203 | 82,218-83,152 | 99.89
TSDC8.2-F21R22-30 | TSDC8.2 | KM000114 | F21-R22 | 82,363-91,978 | 82,470-83,000 | 91.34
TSDC8.2-F21R22-31 | TSDC8.2 | KM000115 | F21-R22 | 82,363-91,978 | 83,756-84,563 | 97.28
TS4.2-F23R23-32 T54.2 KMO000116 | F23-R23 | 91,909-628 91,940-92,951 | 99.51
TS4.2-F23R23-33 T54.2 KMO000117 | F23-R23 | 91,909-628 96,503-97,064 | 96.80
TS4.2-F23R23-34 TS4.2 KMO000118 | F23-R23 | 91,909-628 4-601 99.50
TS4.2-F23R23-35 TS4.2 KMO000119 | F23-R23 | 91,909-628 96,513-96,998 | 97.12
TSDC8.2-F23R23-36 | TSDC8.2 | KM000120 | F23-R23 | 91,909-628 91,957-92,893 | 97.24
TS4.2-F24R24-37 TS4.2 KMO000121 | F24-R24 | 95,394-3,167 | 2,420-3,109 99.28






