Supplementary Information

A new inovirus from the human blood encodes proteins with nuclear

subcellular localization

Nikolay Popgeorgiev! **, Mart Krupovic?, Julien Hiblot®, Laura Fancello*, Sonia Monteil-
Bouchard’, and Christelle Desnues> '



TableS1: tBlastN searches against SRA, EST and TSA databases using RIP1 ORFs.

Organism Origin Accession # Sequencing SRA, EST, Sequences Number of
name/ technique TSA related to sequences
Biosample Accession # RIP1 ORFs: | detected/
E-value
NCBI SRA metagenomic database

Homo sapiens/ Japan SAMDO00008984 Illumina DRX000952 1,3,7,15 7
Serum
Homo sapiens Kazakhstan | SAMN36835585 Ion Torrent SRX21246575, | 1,3,5,9, 152
/Nasopharyngeal SRX21246574, | 10,12,14
swabs SRX21246571,

SRX21246569,

SRX21246568,

SRX21246565,

SRX21246535,

SRX21246557
Homo sapiens China SAMN28109099 Ilumina SRX15540575, | 3 >200
/Stool SRX15540587
Homo sapiens China SAMN34062693 Illumina SRX19859627, | 1,3 38
/Amniotic fluids SAMN34062696 SRX19859630

NCBI EST and TSA databases

Sus scrofa / USA SAMNO00174820 | cDNA CN025072.1 1 8e
4-Cell-Embryo
Schistosoma
mansoni/ mixed | Brasil SAMNO00172663 cDNA CF497648.1 1,2,3 5¢48
pool
Tupaia China SAMNO00794552 | TSA/Illumina | JU128735.1 3 2¢43

chinensis/ liver
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Figure S1: RIP1 has a chimeric genomic organization.

(A) Schematic representation of local alignment results between RIP1 genome and genomes of
Ralstonia picketii 12D, Ralstonia sygyzii R24, Ralstonia picketii 12J, Ralstonia solanacearum
CRM15 and RSM1 phage. The matching regions as well as their locations on the RIP1 genome
are reported using black dashes. (B) Genomic organization comparison between RIP1 genome
and homologous bacterial regions. Forward/reverse ORFs are represented with blue/red arrows
respectively. The presence of attP sites are represented with yellow boxes. Best Blast hits

correspondence between RIP1 ORFs and bacterial ORFs are represented with colored lines.



The presence of cis elements are outlined with beige boxes. DNA sequence homologous to

Ralstonia sygyzii R24 non coding region located inside ORF6 is reported with orange boxes.

A SP cleavage amphipathic domain hydrophobic domain basic domain
RIP1_ORF11 30 AQ-STFDFPKAMQPVFDSTTSNATALGTKAIAAAVIVWGIYIGERI L A 83
9626238 | lke 30 AEP--NAATNYATEAMDSLKTQAIDLISQTWPVVTTVVVAGLVIRL FSSKAV 82
9630751 1f1 24 ADD----ATSQAKAAFDSLTAQATEMSGYAWALVVLVVGATVGIKL FVSRAS 74
17426223|M13 24 AE-———— GDDPAKAAFDSLOASATEY IGYAWAMVVVIVGATIGIKL FTSKAS 73
9625388]12-2 30 ADDGTSTATSYATEAMNSLKTQATDLIDQTWPVVTSVAVAGLAIRL FSSKAV 84
9630766 | fs2 25 A—————- IPQEAQAALDAVGEFTSTVVGWMWGVGTAMIVGEFVG GANKAT 73
B hydrophobic domain

RIP1_ORF9 1 MS----YBGFMVLAVGF-VAVCECLGFIAGNT— 28

9625386 |12-2 1 MS----- ELIHVVIALGLVISEGLGAITAGV 29

9626236 | ke 1 MS-MT-SBDIIYVVFALGLVVSEGLGAITAGV 32

17426221|M13 1 MEQVADFBTIYQAMIQISVVLCEALGITIAGGQ-| 33

9630749 If1 1 MS-ATDEBSLYQLIFNAGLVICEGLGVISGGQ-| 32

C hydrophobic domain

RIP1_ORF10 1 MSYSVSDLATYAGFCMLFFFAGWLIGSLFRLGRKLLDLF--- 39

9626237 lke 1 - MIDYVGSFLGAYFLGFALFYGIGFFKSISNRII-- 33

9630750 If1 1 - MSALSYFFAAYCIGWVISHSILVFKKLSEVST-- 32

9625387]12-2 1 - MIDYVGLFIGAYIMGFALFYGIGFFKSIAERIV-- 33

17426222|M13 1 -———————- MSVLVYSFASFVLGWCLRSGITYFTRLMETSS-- 32

9630765 | fs2 1 ----MTDFQFLLPTFFGALIMGYAVGFKWLVFKKATEAIASD 38

D hydrophobic domain hydrophobic domain
RIP1_ORF13 1 ————- MPLLASLMVGLFGSMAGFFAKWFTQKVAFAMAAVAAFGTLTTGMLAAQALVLNG 54
9630753 If1 1 MPVFLGLPVLARFIGWLAGALIAYVAKFFTLGIARIALAISLFLGLIIGLNGLLVSYLSD 60

17426225|M13

MPVLLGIPLLLRFLGFLLVTLFGYLLTFLKKGFGKIATAISLELALIIGLNSILVGYLSD

60

hydrophobic domain
_

RIP1_ORF13 55 LIGAMPSYLAVPLGDAMWLVAADSLNAALDVAFAADAAIFLYRWGVGNIKIVAAA----- 109
9630753]If1 61 LTSVLPPEIA----SAVSYVVPANAAPCLYAIFSLKAAVEIFDVK---DRIIGYLDWNKS 113
17426225|M13 61 ISAQLPSDEV----QGVQLILPSNALPCEYVILSVKAAIFIFDVK---QKIVSYLDWDK- 112

Figure S2: Multiple alignments between RIP1 ORFs and homologous inovirus proteins.

(A) Multiple sequence alignment between ORF9 and pVII homologs of inoviruses. The location
of a single hydrophobic domain is represented with a blue bar. (B) Multiple sequence alignment
between ORF10 and pIX-like proteins of inoviruses. (B) Multiple sequence alignment between
ORFI11 and pVIII-like inoviral homologs. The amphiphatic, hydrophobic and basic domains
are represented with green, blue and red bars, respectively. Positively charged residues are
indicated with (+). (D) Multiple sequence alignment between ORF13 and pVI-like inoviral
homologs. Abbreviations: SP, signal peptidase; lke- Enterobacteria phage Ike; Ifl-
Enterobacteria phage Ifl; 12-2- Enterobacteria phage 12-2; M13- Enterobacteria phage M13;

fs2- Vibrio phage fs2. GenBank identifiers for the depicted proteins are provided in the figure.



Motif | Motif Il Motif Il

201/309 Inoviridae
202/345 (Plectrovirus)

RIP1_ORF1 123 vTHMVELETRE  (34)  KRGAWHMHVAVSGR  (37)  LDALAS IAH 233/316
117676352|RSM1 | 123 ~ VTHMIELETRE  (34)  KRGAWHMHVAVSGR  (37)  LDALASHIA 233/311
209901325|RSM3 | 73  VTHMITLITRE  (34)  KRGAWHMHVAVSGR  (37)  LDALASMIAQVHRQ  183/262 Inoviridae
156535144|p12) | 129  LDHLLELEYRG  (41)  OSGGIMTHVGVRGW  (36)  VHRVA LSiYIT 245/350  (Inovirus)
9626323 |Pf3 57  HALALELTVRD  (34) RRGVPHLHCAAFFD  (36) AIGWFOMVSKHEAAR  166/278
75093009 | Lf 155  AWYFLELTYRD  (44) ORFRPMYHVMLWVP  (23)  ARNCVGMLAKYASK  261/346

)

)

45597172|sVTs2 | 93 NLSF;ELMAV (45 KRGAVIFIILNQK (24) NEDVVKI IYIV
74095490|SVGI3 | 96  NLGEEEILTYAE (43 ORGAVHEHITIFSEY  (24)  NEFVSKMVA

77020121|Chp4 | 81  ONCELELEYED  (40)  xLORPEYHLLIYNY  (36)  TROSAGEVARYSL 196/315 |
12085145|¢MH2K | 61  DNIFL L!:BYDD (46 KTKRP! EVLIFNF (37) TLDSASEVARYAA 183/315 Microviridae
19424731|SpV4 72 HNWEVELTYSD (47 KRMRP ICEFNL (37) TYHSANBEARYTT 195/320

YVVE

)

)
226596530|HRPV-1 222  SGVMVELITDP (49) HIGLP VFGV (41) GKSVAG YLS 351/500
394922815|HRPV-2 273  NAVECTLITDP (67) SAGYP) LFEDV (112) SKTAGS vc K 491/655 Pleolipoviridae
394922851|HRPV-6 273  NAVECELITDP  (67)  SAGYP LEMLFFDV (112)  SKTAGS Y1 sﬁ 491/655
16128214 |E.coli 11  GTWEEBVNLRN  (31)  vvLp=HMHCIWTLP  (41) YRHHVDIIYINPVE 122/165 15200/1S605 (TnpA)
145423933 |PCV2 14  KRWVEELNNPS (26) EGRTPHLQGFANFV  (24) DQQNKE, EGNL  103/314
498907918 |BCV 13 KRWVEELNNPS (26) EGKTPHLOGEANES (24) DKDNQQ) CT EGDV 102/313 Circoviridae
342365722 |BFDV 1 9 RRWCEFTLNNPT (25) EQGTPHLQGYFHFK (23) DSDNEK] EGNV 96/288 J
81984152 | FBNYV 5  ICWCETLNNPL (19) EAGNIHFQGYIEMK (23) QGEARA¥SMKEDTR 86/286 |
166203210 |BBTV 5  VCWMEFZINNPA (19) EEGTRHVQGYVEMK (23) QEEARA c1v1 EDTR 86/286 Nanoviridae
20177462 | MVDV 6  TCWVEEZLNFKG (19) RVGHDHLOGEIQMK  (24) SDQAKAMAMKEDTE 88/284
20564209 | TYLCV 11 KNYFLiYPKCD (29)  ENGEP LEILIQFE (31)  sSDVKSMIDRDGDV  110/359
41057729|PYVMV 11 KNYFLEEPKCS (29) TNGEP) LMQFE (31) SSDVKS DGDT 110/354 Geminiviridae
306478726|TCTV. | 12 KNIFLEYPHCH (29) DNGEP! LIQFE (31) SSDVKS DGDY  111/371
9626995 |MVM 25 FSEVEKNENVQ (85) KDQGWHCHVLIGGK (67) GNMIAYMFLTKKKI 216/672
109390400 | MPV3 25 FSFVFKNEDVQ (85) KDQGWHCHVLIGGK (67) GNIVAYMFLTKKKT 216/672 Parvoviridae
29823071|Lu|l| 25 FSEVEKNEDVQ (85) KDQGW] LIGGK (67) GNMVAYMFLTKKKI 216/668

Figure S3: RIP1 ORF1 encodes a rolling-circle replication initiation protein.

Alignment of the RC-REP protein encoded by RIP1 with the corresponding proteins encoded
by ssDNA viruses infecting bacteria (/noviridae and Microviridae), archaea (Pleolipoviridae),
and eukaryotes (Circoviridae, Nanoviridae, Geminiviridae and Parvoviridae) as well as TnpA
transposase of the IS200/IS605 family from E. coli. The protein sequences are denoted by their
GenBank identiers, followed by the corresponding virus names. Only the three conserved
motifs (I-111) typical of the RC-REPs are shown. The limits of the depicted motifs are indicated
by the residue positions on each side of the alignment, while the number following the slash
sign corresponds to the total length of the protein. The numbers in the parenthesis within the

alignment indicate the distance between the motifs.



RIP1_ORF3 (Ralstonia)
117676354 |RSM1 (Ralstonia)
187929623 Ralstonia pickettii 12)
344172029 Ralstonia syzygii R24
509140089 CP51 (Clostridium)
46401653 | P1 (Enterobacteria)
9633542 |Mu (Enterobacteria)
169936026 | Fels-2 (Salmonella)

RIP1_ORF3 (Ralstonia)
117676354 |RSML1 (Ralstonia)
187929623 | Ralstonia pickettii 12)
344172029 | Ralstonia syzygii R24
509140089 CP51 (Clostridium)
46401653 | P1 (Enterobacteria)
9633542 |Mu (Enterobacteria)
169936026 | Fels-2 (Salmonella)
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Figure S4: RIP1 ORF3 encodes a serine recombinase.
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IKRHQESVQPSLLDAR 196
IKREEVSLQTSLLCAR 196
IKRHQATIQPSLLDAA 196
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[KHPAKRAHIENDDRIN- 193
FPVNQSR-------—- 185

Alignment of the RIP1 ORF3 product sequence with the corresponding sequences of serine

recombinases encoded by various prophages and bacteriophages. The four conserved motifs

(A-D) typical of serine recombinases are boxed, while the position of the catalytic serine

residue is indicated with an arrowhead. The predicted secondary structure elements (a-helixes,

red rectangles; B-strands, blue arrows) are shown above the alignment. Proviruses are indicated

by the names of the organisms in which they reside, while the host names of the bacteriophages

are provided in parenthesis. GenBank identifiers for all depicted proteins are provided in the

figure.



TableS2: Summary table of primers used in this study.

Primer Sequence (5°-3’) Used in
FlagRepF ATATGGATCCATGGACTACAAGGACGACGATGACAAG | This study
ATGCGTGAAACTACGATAGCAG
FlagRepR ATATCTCGAGTCAACAAACACTGGCTATGGC This study
FlagResF ATATGGATCCATGGACTACAAGGACGACGATGACAAG | This study
ATGTTGTACGGTTACGCCCG
FlagResR ATATCTCGAGTTACGCGGCGTCTAGCAAGC This study
FlagZotF ATATGGATCCATGGACTACAAGGACGACGATGACAAG | This study
ATGCCGATCTACATCATCACGG
FlagZotR ATATCTCGAGTCACCATGAGGGGCATCGAG This study
Rp-F1 ATGATCTAGCTTGCTAGATTGAT [21]
Rp-R1 ACTGATCGTCGCCTTGGTG [21]
ZotIntF1 TGTGGATACGTTCACGCTCG This study
ZotIntR2 CGTTCGTCCAGTTTCGCTTC This study
RP1F CCCGCAAGCGCGCCAACGCT This study
RPIR ACGATCGGGATTGGTATCGC This study
RP3F AAACAGTGCGTCGGTTTGTG This study
RP3R ATCACGCGAGACGAACAACT This study




