Supplementary Information

"CRISPR analysis suggests that small circular single-
stranded DNA smacoviruses infect Archaea instead of
humans™

Diez-Villasenor et al.



Supplementary Table 1. Representatives of best matches in smacoviruses to spacers in Ca. M. intestinalis.

Spacer  Target genome Gene?® Identity E-value Upstream” Downstream® Alignment?
spl KP264968 - 88.9 4.7:10%° ARCCCTTCGA CGCTCGAGAG 2O R T T R a9 T eI PR IT 939G F9T
307 ta ctatatctcttqqq tchttcaq taqaaccqc 342
sp6 KP233175 - 100 2.1.10" AGGCACACCT TAGCCAGACC 31 aa
RO SN RSN RARAUN IR ATAR BN ANN RSN
sp7 KP233178 cap 91.7 1.3.10" CGATCCTCCA TAGTCTAAAC 30 Cagﬁ! Cﬁ!tttta ac ﬁ!‘ ﬁ! ?tCCCttt?tat L
772 caaqatqqttttaqacqtqatqctqttccqttqtat 807
sp8 KP264968 - 86.5 7.3:10% ACGCATCCCA TTACCAGCCA 30 thE?CtC?‘??EfftCtt?at? tgcﬁatatf%f% L
283 tactgctcgtggtactctcga- chtactatatctct 318
sp9 KP233174 rep 100 2.1-10" CCCCGTGCAA GAGTATAAAG Shte ata?‘?CtCCaCaC?CtCtt?CtCt?tttc?tta
1897 thatachct t tt t t ttthtta 1933
sp12 KP233178 rep 89.2 1.3.107%° GCCTAGTCCT CAAGAAGTAT 31 gtag at
o DI
sp19 KP264966 cap 85.7 5.10% ATTCTCACCT AGTACTGGCA 30 Ctgcccﬁ!tc atcccaCtCﬁ!aCt ﬁ! ﬁ!agﬁ!
N I
546 ctccccqtqqacccqactqqact qttatqaaqc 580
sp20 KP233178 rep 100 2.1-10" CGTAAGCCCA GTGATTATGT 31 f‘t‘tff‘ttta aacataﬁ! atttcu‘?f‘?‘tﬁ!‘?‘
2204 cttcctttaqaacataqt atttcttacatgtat 2240
sp21 KP233178 - 94.4 2.9:108 ACGAAACCCA TTACCAGCCA 36 tatt?CtCﬁtCtaCtth? ACTITTATETETeT
277 tactqcthttctact ttq t tqttatatctq 312
SpZZe KP233175 - 90.5 1.5-10 1 ctﬁ;tcaﬁ;act atacﬁ;ﬁ;tctﬁ;
1490 ctgactgactgatacggtctg 1510
sp23 KP233184 rep 100 211077 AGACAGTCCA ACTTATTGTC 37 ‘?tacttt? atactcattt?‘ aa?‘af‘ft‘:
1785 ctttggatactcatttgta aaacaaacactct 1821
-17 1 37
sp24 KP233186 cap 100 2.1-10 GTAGACCCCA TGGTGAGGAT o ?ﬁﬁﬁﬁﬁﬁffﬁwﬁ}}?}ﬁ?ﬁﬁiﬁﬁ
sp25 KP233181 rep 100 8.6-10"" ACGCTATCCG AGACCTGARA 36 ?‘? ? ?Cca???tCttaaCt ?Cattt
2126 t tqttq t tt actqaqcattt 2161
sp26 KP233178 cap 77.8 1.3-10* CTATTATCTA TTAAGTTGCC 36 ?‘% ‘ﬁtCCttCtthgﬁtﬁ}CttCCtatt a?‘
1304 tqqaqttccttctqqtacctttttacctqttant 1339
sp27 KP233179 cap 89.2 1.3-107% TAGAACTCCT CTTACAAGAC it iisiniiiinit ittt iniisite
1099 cccqaaqttqat tqcttactqt gttctecctgeeg 1135
sp32° KC545227 rep 85.7 5.9.10% 29 793°9% ?‘?‘?‘%ct atttggaacaa
2250 agatgagtgcgtgcctgattt gatcaa 2276
sp35 KY086298 rep 80.6 3.1.10° TGCACTAACC CTCCTCTTAT 36 taaaaatatt??‘té‘lﬁ tf?é‘laté‘lfata ? 1
677 taaaggtcttggtaatgacaaacacata ag 710
4 1 --acg--- ttgt
sp36 KP264968 cap/- 75.6 4.8-10 TGAGACACCG TGCATGGAGT }?ﬁ?f?}?}ﬁﬁfﬁf% ? ? "ﬁ??gf 9EH9399
60 tgagcatgtattacaa aatgatcgagatgaaa 1400
spal KP233178 cap 88.9 4.7-10%° TGCTGTTCCG TTCCCCGGCT 1 ttatact??a?aatt??tca?ttacatca??at"t 36
802 tt tattqqaqqathqtca ttacatcaqq t t 837
sp48 KY086298 rep 88.9 4.7-10%° CATAATCCCA GTTTATCTTG 36 atacct Ctﬁ?%? a aa ?ﬁaaca actc? 1
226 att ctqaaq tcatqtaqaaqaaqcaatqqacaca 261
sp498 KT600068 cap 83.9 10 28 attat?tt——???‘t? tatt?ata???‘t??
655 gcttgtgttatgcctgctattgataccatgg 685
sp56 KY086298 rep 82.5 9.3.107 AGGGACACCA GAAGGGTTAA 1 j"j"f‘“{aaatcat?ﬁf?at‘{?‘{ttcatagﬁ?‘{ Ctataaaaa‘t 39
505 aaagagatcatacaatgggttcat-tcagcatatgataat 543
sp67 KP233178. cap 83.8 1.1.107 AGGCTCACCA TTGGGTCAAC B R isitiitiinetins ittt ites Aidsant ans
[TIITI] [
626 chacatqttcaatccqqqcctaqtcaqaatcacqaa 662
sp69° KC545226 _ 85.2 1.2.10% 36 ta?tctttatatattt?ttt?ttcatt 10
2501 ttgtgtttatatatttgtttgattatt 2527
sp72 KY086298 rep 80.6 7.3-10° ATATACACCT TCTACATGAG 79¢ ?CaaCagathttw?aatatgaaaggaaag
| Il |
246 aqaaqcaatqqacacatqqqattatqaqaqaaaaqa 281
sp74 KC545226. cap 77.8 1.3.10" ATTGGTGCCT TATGCGACAG 1 tegtetactergeetgtagatortactogtitoagt 36
663 gcaagtactttgcctgtggatccaacagatttgagt 698
sp79 KM573770 rep 75 6.2-10° TAACGACACG ATGGTATCAG L fff?atatthcqc?‘?aﬁft?‘ttcc??ﬁggcca? 36

% Intergenic sequences are indicated by a minus sign (-).

301 atattctc-cgcgtacggttcggacacatgag 335

bc Adjacent region in the subject next to a local-global alignment. Upstream and downstream refer to transcription of

crRNA. Correspondence with PAM sequence is underlined.

¢ In the alignments the spacer sequence is represented above.

¢ Local alignment. The entire length of the spacer is not included.



Supplementary Table 2. Methanomassiliicoccales sequences where CRISPR have been sought.

Accessions Description

CP002916.1 Thermoplasmatales archaecon BRNAL, complete genome

CP004049.1 Candidatus Methanomethylophilus alvus Mx1201, complete genome

NC_020913.1 Candidatus Methanomethylophilus alvus Mx1201, complete genome

CP005934.1 Candidatus Methanomassiliicoccus intestinalis Issoire-Mx1, complete genome
NC_021353.1 Candidatus Methanomassiliicoccus intestinalis Issoire-Mx1, complete genome
CP010070.1 Candidatus Methanoplasma termitum strain MpT1, complete genome

NZ_CP010070.1 Candidatus Methanoplasma termitum strain MpT1, complete genome

CP013703.1 Methanogenic archaeon mixed culture 1ISO4-G1, complete genome

CP014214.1 Methanogenic archaeon 1SO4-H5 chromosome, complete genome

NZ_CP014214.1 Methanogenic archaeon 1SO4-H5 chromosome, complete genome

LJKK00000000.1 Methanomassiliicoccales archaeon RumEn M1, whole genome shotgun sequencing project
LJKK01000001-LJKK01000182 Methanomassiliicoccales archaeon RumEn M1, whole genome shotgun sequence contigs
LJKL01000001-LJKL01000018 Methanomassiliicoccales archaeon RumEn M2, whole genome shotgun sequence contigs
CAJE01000001-CAJE01000026 Methanomassiliicoccus luminyensis B10 WGS whole genome shotgun

sequence contigs
NZ_CAJEO00000001-NZ_CAJE01000026 Methanomassiliicoccus luminyensis B10, whole genome shotgun sequence contigs
LOPS01000001-LOPS01000050 Candidatus Methanomethylophilus sp. 1R26, whole genome shotgun sequence contigs

NZ_LOPS01000001-NZ_LOPS01000050 Candidatus Methanomethylophilus sp. 1R26, whole genome shotgun sequencing project
contigs



Supplementary Table 3. Description of unambiguous CRISPR loci found in Methanomassiliicoccales organized by their consensuses.

CRISPR 1 Consesus:"gttagaaatccatctaaactagaatgtaaat” 2 Arrays 113 spacers (112 unique)

Accession Description Array Location Repeats Period” Dev™ Consensus:
CP005934, Candidatus Methanomassiliicoccus intestinalis Issoire-
NC_021353 Mx1, complete genome 930280..937791 112 67,4 0,63 gttagaaatccatctaaactagaatgtaaat

940586..940756 3 68 0 tttcatttacattctagtttagatggatttctaac
CRISPR 2 Consensus:"gtcgcacccttcacgggtgcgtggattgaaac™ 3 Arrays 130 spacers (129 unique)

Accession Description Array Location Repeats Period” Dev™ Consensus:

Methanomassiliicoccus luminyensis B10 WGS project
CAJE01000012, CAJE00000000 data, contig 00012, whole genome
NZ_CAJE01000012  shotgun sequence 732087..739595 114 66,2 0,78 gtcgcacccttcacgggtgegtggattgaaac
723955..724114 3 65,3 0,75 tttcaatccacgcacccgtgaagggtgcgac
LOPS01000002, Candidatus Methanomethylophilus sp. 1R26 contig_10,
NZ_LOPS01000002  whole genome shotgun sequence 64339..64479 3 66,5 0,5 gtcgcacccctcgegggtgegtggattgaaac
LOPS01000033, Candidatus Methanomethylophilus sp. 1R26 contig_37,

NZ_LOPS01000033 whole genome shotgun sequence 7715..8616 66,9 0,72 gtttcaatccacgcacccgcgaggggtgegac
CRISPR 3 Consensus:" ctcaaaactcattcgaatctctactctttgtagat 1 Array 53 spacers (53 unique)

Accession Description Array Location Repeats Period” Dev™ Consens
CP010070, Candidatus Methanoplasma termitum strain MpT1,
NZ_CP010070 complete genome 1021325..1024609 54 61,3 0,66 ctcaaaactcattcgaatctctactctttgtagat

CRISPR 4 Consensus:"gagttccccacgcatgtggggatgaaccg” 1 Array 33 spacers (33 unique)

Accession Description Avrray Location Repeats Period” Dev™ Consensus:
Methanogenic archaeon 1SO4-H5 chromosome, complete
CP014214 genome 1154017..1156049 34 60,97 0,06 gagttccccacgcatgtggggatgaaccy

CRISPR 5 Consensus:"atctacactagtagaaattctgaatgagttttagac” 1 Array 47spacers (43 unique)

Accession Description Avrray Location Repeats Period” Dev™ Consensus:
CP004049, Candidatus Methanomethylophilus alvus Mx1201,
NC_020913 complete genome 867719..870703 48 62,7

CRISPR 6 Consensus:"gtttgagagtgttgtcaaatacgaggtaactcaatc” 1 Array 6 spacers (6 unique)

1,04 atctacactagtagaaattctgaatgagttttagac

Accession Description Avrray Location Repeats Period” Dev™ Consensus:

CP002916 Thermoplasmatales archaecon BRNA1L, complete genome  675993..676425 66,2 0,28 gtttgagagtgttgtcaaatacgaggtaactcaatc
CRISPR 7 Consensus:“cgccttccaaggcetgcaccteectgacgtecatcac” 1 Array 5 spacers (5 unique)

Accession Description Array Location Repeats Period” Dev™ Consensus:
Methanomassiliicoccales archaeon RumEn M1
LJKK01000086 contig00032, whole genome shotgun sequence 11338..11718 6 69 0 cgccttccaaggcetgcacctecctgacgtccatcac

“ Period is the distance (nt) between the same base in consecutive repetitions
Dev is the absolute deviation of period across the array.



Supplementary Table 4. Sequences of Smacoviridae analysed in this work*.

Accession | Description

GQ351272 | Chimpanzee stool associated circular ssSDNA virus isolate DP152, complete genome
GQ351273 | Chimpanzee stool associated circular ssSDNA virus isolate GM495, complete genome
GQ351274 | Chimpanzee stool associated circular ssSDNA virus isolate GM476, complete genome
GQ351275 | Chimpanzee stool associated circular sSDNA virus isolate GM510, complete genome
GQ351276 |Chimpanzee stool associated circular sSDNA virus isolate GM488, complete genome
GQ351277 | Chimpanzee stool associated circular sSDNA virus isolate GM415, complete genome
JN634851 | Circoviridae bovine stool/BK/KOR/2011 isolate CP11-49-3, complete genome

JX274036 |Porcine stool-associated circular virus isolate Cass, complete genome

KC545226 |Porcine stool-associated circular virus 2 isolate f, complete genome

KC545227 |Porcine stool-associated circular virus 3 isolate 3L7, complete genome

KC545228 |Porcine stool-associated circular virus 3 isolate 4L.13, complete genome

KC545229 |Porcine stool-associated circular virus 3 isolate 4L5, complete genome

KC545230 |Porcine stool-associated circular virus 3 isolate L2T, complete genome

KF193403 |PoSCV Kor J481, complete genome

KF880727 |Turkey stool associated circular ssDNA virus strain TuSCV, complete genome

KJ577810 |Porcine stool-associated circular virus 1 isolate DP2, complete genome

KJ577811 |Porcine stool-associated circular virus 1 isolate DP3, complete genome

KJ577812 |Porcine stool-associated circular virus 7 isolate EP2-A, complete genome

KJ577813 |Porcine stool-associated circular virus 7 isolate EP2-B, complete genome

KJ577814 |Porcine stool-associated circular virus 7 isolate EP3-C, complete genome

KJ577815 | Porcine stool-associated circular virus 7 isolate EP3-D, complete genome

KJ577816 |Porcine stool-associated circular virus 9 isolate FP1, complete genome

KJ577817 |Porcine stool-associated circular virus 8 isolate GP2, complete genome

KJ577818 |Porcine stool-associated circular virus 2 isolate TP3, complete genome

KJ577819 |Porcine stool-associated circular virus 6 isolate XP1, complete genome

KM573769 |Dromedary stool-associated circular ssDNA virus isolate DcSCV_c¢1359, complete genome
KM573770 | Dromedary stool-associated circular ssDNA virus isolate DcSCV_¢1072, complete genome
KM573771 | Dromedary stool-associated circular ssDNA virus isolate DcSCV_¢1345, complete genome
KM573772 | Dromedary stool-associated circular ssDNA virus isolate DcSCV_¢1378, complete genome
KM573774 | Dromedary stool-associated circular ssDNA virus isolate DcSCV_¢1330, complete genome
KM573775 | Dromedary stool-associated circular ssDNA virus isolate DcSCV_¢1358, complete genome
KM598409 |Odonata-associated circular virus-21 isolate OdasCV-21-US-1679SC3-12, complete genome
KM598410 |Odonata-associated circular virus-5 isolate OdasCV-5-US-1683LM1-12, complete genome
KP233174 |Human smacovirus 1 isolate France/8/2008/2444, complete genome

KP233175 |Human smacovirus 1 isolate France/1/2008/2610, complete genome

KP233176 |Human smacovirus 1 isolate France/8/2008/2449, complete genome

KP233177 |Human smacovirus 1 isolate France/4/2009/4265, complete genome

KP233178 |Human smacovirus 1 isolate France/1/2009/3664, complete genome

KP233179 |Human smacovirus 1 isolate France/1/2009/3663, complete genome

KP233180 |Human smacovirus 1 isolate Oregon/6/2011/GottageGrove/5A1, complete genome
KP233181 |Human smacovirus 1 isolate Oregon/6/2011/GottageGrove/B3, complete genome
KP233182 |Human smacovirus 1 isolate Oregon/6/2011/GottageGrove/B45, complete genome
KP233183 |Human smacovirus 1 isolate Oregon/8/2011/Portland/D56, complete genome

KP233184 |Human smacovirus 1 isolate Virginia/1/2012/Mecklenburg/H19, complete genome
KP233185 |Human smacovirus 1 isolate Virginia/2/2012/Albemarle/5117, complete genome

KP233186 |Human smacovirus 1 isolate Virginia/2/2012/Chesapeake/J23, complete genome
KP233187 |Human smacovirus 1 isolate Virginia/2/2012/Middlesex/122, complete genome

KP233188 |Human smacovirus 1 isolate Virginia/12/2011/Albemarle/G16, complete genome
KP233189 |Black howler monkey smacovirus isolate SF1, complete genome

KP233190 |Chimpanzee smacovirus isolate SF2, complete genome




KP233191 |Gorilla smacovirus isolate SF3, complete genome

KP233192 |Gorilla smacovirus isolate SF4, complete genome

KP233193 |Human smacovirus 1 isolate Orgeon/8/2011/Portland/D53, complete genome

KP233194 |Lemur smacovirus isolate SF5, complete genome

KP264964 |Human smacovirus 1 isolate France/2/2008/2548, complete genome

KP264965 |Human smacovirus 1 isolate France/3/2008/2623, complete genome

KP264966 |Human smacovirus 1 isolate France/12/2008/3454, complete genome

KP264967 |Human smacovirus 1 isolate France/12/2008/3454, complete genome

KP264968 |Human smacovirus 1 isolate France/3/2009/4191, complete genome

KP264969 |Human smacovirus 1 isolate France/6/2008/2871, complete genome

KP860906 |Rat stool-associated circular ssDNA virus isolate KS/11/0577, complete genome

KP860907 |Rat stool-associated circular ssDNA virus isolate Mu/10/1799, complete genome

KP860908 |Rat stool-associated circular ssDNA virus isolate KS/11/0582, complete genome

KT600068 |Human feces smacovirus 2 strain SmaCV2, complete genome

KT600069 |Human feces smacovirus 3 strain SmaCV3, complete genome

KT862218 |Bovine faeces associated smacovirus 2 isolate 23_Fec30587_cow, complete sequence

KT862219 |Sheep faeces associated smacovirus 3 isolate 47 _Fec58091_sheep, complete sequence

KT862220 |Sheep faeces associated smacovirus 1 isolate 47_Fec58729 sheep, complete sequence

KT862221 |Sheep faeces associated smacovirus 2 isolate 47 Fec60415 sheep, complete sequence

KT862222 |Bovine faeces associated smacovirus 3 isolate 48_Fec5 cow, complete sequence

KT862223 |Bovine faeces associated smacovirus 1 isolate 48_Fec59973_cow, complete sequence

KT862224 |Bovine faeces associated smacovirus 5 isolate 48_Fec9 cow, complete sequence

KT862225 |Porcine faeces associated smacovirus 1 isolate 49 Fec25 pig, complete sequence

KT862226 |Porcine stool-associated circular virus isolate 56_Coc3310 hare, complete sequence

KT862227 |Porcine stool-associated circular virus isolate 59 Coc3310_possum, complete sequence

KT862228 |Bovine faeces associated smacovirus 4 isolate GP3_45917 cow, complete sequence

KT862229 |Bovine faeces associated smacovirus 6 isolate GP3_46075 cow, complete sequence

KX838317 |Human feces-associated smacovirus isolate BWA1115, complete genome

KX838318 |Human feces-associated smacovirus isolate BWA7684, complete genome

KY086298 |Chicken associated smacovirus strain RS/BR/2015/1, complete genome

KY086299 |Chicken associated smacovirus strain RS/BR/2015/4, complete genome

KY086300 |Chicken associated smacovirus strain RS/BR/2015/3, complete genome

KY086301 |Chicken associated smacovirus strain RS/BR/2015/2, complete genome

* Dataset selected from a previous paper™.
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