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Phylogenetic tree of the MCP for all identified members of the crAss-like family.

Translated wgs sequences denoted by three numbers: contig ID, orf start and orf end coordinates.

Representative sequences are shown in red, nr proteins (denoted by their source and protein ID) are shown in green. Branches
corresponding to large groups are collapsed into triangles. The next 6 panels show the collapsed branches expanded. The tree
was constructed using FastTree as described under Methods. Support values were obtained using 100 bootstrap replications;

values greater than 50% are shown.
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Supplementary Figure 2
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Phylogenetic trees for crAss-like family PolA, PolB, primase, and ligase.

Translated wgs sequences denoted by three numbers: contig ID, orf start and orf end coordinates.

Representative sequences are shown in red, nr proteins (denoted by their source and protein ID) are shown in green. Branches
corresponding to large groups are collapsed into triangles. The next 6 panels show the collapsed branches expanded. The tree

was constructed using FastTree as described under Methods. Support values were obtained using 100 bootstrap replications;

values greater than 50% are shown.
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Supplementary Figure 3

Multiple alignment of conserved regions of B and B’ RNA polymerase subunits of the crAss-like family.

The most conserved motifs of § and B’ subunits are highlighted by reverse shading. High confidence alignment is highlighted
by green along the Consensus line. HHpred output demonstrating similarity with catalytic region of B’ subunit is shown
below.
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SEQTVYDDTFNIMORSVYFYA
AAYIKASNAWFINKBMLFTFKKE
HIMTSILGDBNINGNKLFFAMPY
SEIVAKSGAWFNIINKLTLYFPN
SELVVKAGSIFINIINKLTLYMPS
SEIVLKAGSWEIMKLNTYLKN
HDITNKTGSNFIATINKLYLMFPS
EEMTAKTGSNFINIINKLEFMLIPN
NDLTAKTGAMFININKLY IMLAE
TEIPTKTGSIENIINKMY VML PN
KNFTKQKGLIYINIINKESAYQLN
AQGTTIAGFFINVINKLYFMRRE
SDIVEMSGTIWFINIINKLFLMIKN
GNITIQTGSMFININKLFALFRN
GGITTOMGSINFINIINKMYVIQKE
GGITVQMGSDFD~DKMMVMQKE
GEITTOMGTINFISMNKVEFLMMPN
AEITTMMGSNFINIKMY LMFPE
EHLVTRTGWYINIINSIYLSMKE
YDLVLOTGWINFINIINKVYAYRKN
OSLITRTGWNFINIINSIYAYYRN

ENWVHQSGSDYD‘DSVYAMTFG
DEWVTQTGSINEIRVINSVYGMSKT

CONSENSUS 0.8

2BE5 Thermus thermophilus (beta)
2BE5 Thermus thermophilus (beta')
Jpred4 sec.str. gene 46 crAssphage

HHpred output

>pfam00623 RNA pol Rpbl 2 RNA polymerase Rpbl, domain 2. RNA polymerases catalyze the DNA dependent
polymerization of RNA. Prokaryotes contain a single RNA polymerase compared to three in eukaryotes (not including
mitochondrial. and chloroplast polymerases). This domain, domain 2, contains the active site. The invariant motif
-NADFDGD- binds the active site magnesium ion.
Probab=46.30 E-value=37 Score=35.72 Aligned cols=47 Identities=26% Similarity=0.279 Sum probs=0.0

Q ss pred EcCCCCCCceeeEEEEEecCccCCCeEEechhHhcceCCCCchhheeEeec

Q AUX0017664536 631 RIPTEGKQS RVVDFLPNVSDST PENWVHQSGSDYDVDSVYAMTE 681 (697)

Q Consensus 631 RIPtg~~~S~~~1i~IvgF1lP~~~Gd~IiVP~eiv~q~GsDFDiDKly~~~~ 681 (697)
[=1l=—+.[+.+.++ +.+. B P e il I I O O IO

T Consensus 105 R~PsLh~~si~~~~~—~in~m~v———~~]~~~nnnCr~r~naDEDGD~m~ ~~~~ 151 (166)

T pfam00623 105 RQPSLHRLSIMGHRV-RVLPG---KTFRLNLSVTTPYNADEDGDEVNLHVP 151 (166)

T ss_pred CCcccccCeccceccee-EEecC---CceeECcccCCCcCCCcClecceeEeecC



Supplementary Note 1

Supporting evidence for remote sequence similarities used for crAssphage and IAS phage gene annotation

Query: gene_2_crAssphage_JQ995537

HHpred output:

>gene 2 crAssphage JQ995537 Uncultured phage crAssphage, complete genome 249 aa|+|454]|1203 crAssphage JQ995537
Uncultured phage crAssphage, complete genome
MPDVKDLAQAAQGAAAPESVNVVEPTTSVNQPVQPTVDTDNQSSAQVETIDDVVRRICTDGHSYVMTTVITNIDCQERTGRNGKSYLNAFVTIASPVKGAQSMPDGTHRMGMLGAVQOMPE
NQILLVMRKDKFYGREFVNYVGEAAEAGFASMYLTGVAVKVLCQFVPAGVQDHNPFTRKDNLYNVVDYDRYVYHIVGIEQPADPILVGAYNVLIKQIMEDA
RAATAAKREAKAKAASFVATAMSDDDLPF (characteristic SSB motifs and features are highlighted)

>PRK07275 single-stranded DNA-binding protein; Provisional
Probab=42.04 E-value=23 Score =30.23 Aligned cols=7 Identities=100% Similarity=1.659 Sum probs=0.0

Q ss pred ccCCCcCC

Q gene 2 crAssph 243 SDDDLPF 249 (249)

Q Consensus 243 S~~D~PF 249 (249)
I

T Consensus 156 ~~~~~ pf 162 (162)

T PRK07275 156 SDDDLPF 162 (162)

T ss pred ccCCcce

[I1117777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777
Query: gene_15_crAssphage_JQ995537
CDD output:

pfam01443:Viral (Superfamily 1) RNA helicase; Helicase activity for this family has been demonstrated and NTPase
activity. This helicase has multiple roles at different stages of viral RNA replication, as dissected by mutational
analysis.

Pssm-ID: 307550 Cd Length: 226 Bit Score: 33.50 E-value: 0.18

10 20 30 40 50 60 70 80
S S S T T
3WRX C 165 LVDGVPGCGKTKEIL---———————————————————— SRVnFeedl--11vpGRQaAEMIRRRAnas-giIVATKDNVR 218
query 46 alcGAGGTGKTFVIKyvinnckwsggvigcaapthkacRVLsNsi-——---—- gGKEVNTIQSL-F-————-— GFRLDVNIE 111
90 100 110 120 130 140 150 160
S S T T T,
3WRX C 219 TVDSFLMNYGKGarcQF------ KRLFIDEGLMLHtgcVvNF1v---emSLCDIAYVYGDTQQIPYInrv--tgfPYPAHFEF 287

query 112 NEDPENPAFNPV---GKdkldglKVLIIDEASMLNaklvKYisnkckkLQIK-VIMLGDSSQLPPVnektsqafLIASNT 187



3WRX C 288
query 188
3WRX C 347
query 254

3WRX_C 417
query 334

170 180 190 200 210 220 230 240

S S e T T T
AKLe--vDEVETR----RTTLRCPADVTHFLNQR---—-—=—-———— YEGhVMCTSSEKksvsgemVs—-—--gAASINPVsk-- 346
YYL----KEVVRQgdnnPISKLLKLLREDIDNKN--~-—-=—=—-——~— Gwkfldyisknrgdyneetkgfyvcggtefsdlidt 253
250 260 270 280 290 300 310 320
T S T T
plKGKILTFTQSDKEaLLSRgy—————-————-— adVHTVHEVQGETYADVSLVRLtpTPvsIIARDSPHVLVSLSRHTKSL 416

cfndeeytknidlyriiaytnsrvagwnnhvrhmiigdadkslitrndlimsyttvvnvindiiinnseeyivkdivdti 333

KYYT

420

dndy 337

N

Query: alignment of 21 closest homologs of gene_18_crAssphage_JQ995537

HHpred output:

SHZR A SNF2-family ATP dependent chromatin remodeling; Swi2/Snf2, chromatin remodeling, TRANSCRIPTION; HET:
2.33A {Myceliophthora thermophila ATCC 42464}
Probab=100.00 E-value=6.6e-53 Score=401.36 Aligned cols=470 Identities=8% Similarity=-0.103 Sum probs=0.0
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T 5HZR A 576 KVIQAGRFD 584 (732)
T ss dssp - ———————-
T ss_pred ccecCccce

Query: gene_18_933950148 close homolog of gene_21_crAssphage_JQ995537
HHpred output:

>TIGR00621 ssb single stranded DNA-binding protein (ssb). All proteins in this family for which functions are

known are single-stranded DNA binding proteins that function in many processes including transcription, repair,

replication and recombination. Members encoded between genes for ribosomal proteins S6 and S18 should be

annotated as primosomal protein N (PriB). Forms in gamma-protoeobacteria are much shorter and poorly recognized by
this

model. Additional members of this family include phage proteins. Eukaryotic members are organellar proteins.

[DNA metabolism, DNA replication, recombination, and repair]

Probab=65.26 E-value=46 Score=30.54 Aligned cols=107 Identities=21% Similarity=0.225 Sum probs=0.0

Q ss pred eeEehHHHHHHhhc---cCccccCCCCCCCcceecccecccecC-cceeEEeecccCCeccCCCeccceccCecceeEecccecchhhe
Q gene_18_933950 213 QRQFWEFRLNRYYKN---KGDWAFSGQGSEEGDLVEFPNIVG-QGIFEEKFMLDATHFKEPSLMFDITKERIAPMDGVQSKQ 288 (347)
Q Consensus 213 pi~~WmKLlr~~kn---Kg~w~~~gs~~~~gdl~fp~FVg-~GviE~~~~~~ ap~i~~~~l~id~~ke~i~~kd~~k~~k 288 (347)
P o I o || ++—++ J P e B I - +=+]. ++. . F++
T Consensus 54 ~v~~wg~~Ae~i~~~1~KGAAVAV=——— =~ GrL~r~n~~~~v~ Grn~m~~~ I~a~~in———m—————————~ I~ ——— 113 (164)
T TIGR00621 54 DIVIFGRLAEVAAQYLKKGSLVYV-——-—— EGRLRTRKWEDONGQKRSKTEIIADNVQ-—==—=——=————— LLDLLGAR--- 113 (164)
T ss_pred EEEEEhHHHHHHHHhccCCCEEEE-—--- EEEEEeeEEECCCCCEEEEEEEEEEEEE-—————-——————— EccccCcc——--
Q ss_pred cCCcCcccCCCCCcccccecececceccecCCCCCCCCececceccecelCllelClClececceccceecececececececece
Q gene_18_933950 289 KKAPNLAAAPGIGGIAMGAGIVNPSMPMGGFAGGVAGGFVSTESSAFAPDSEDNGGLPF 347 (347)
Q Consensus 289 ~rmvmnm~~ann m~g~~~~a~~~np~~P~gg~~gG~a~ap~~~~~~ anr~ n~~d~1lpf 347 (347)
Bt o SRR U A 4+ [++++. ..., R e
T Consensus L1 m o v v v N v N N N N N N N N N N N NN N NN N N N N d~~pf 164 (164)
T TIGR00621 114 ———-—- AQGGEFSGGGGSGN---RPQGGQEQSATGKDPAQSAPQSGSADPIDGDDDEIPE 164 (164)
T ss pred  —--—- cccececCCCCCeClC--—-CCCCCcececelClllececlececllllcllecececee

VA A o o s

Query: gene_19_crAssphage_JQ995537 (RecT)
HHpred output:

>TIGR0O1913 bet lambda phage recombination protein Bet. This model represents the phage recombination protein Bet
from a number of phage, including phage lambda. All members of this family are found in phage genomes or in
putative prophage regions of bacterial genomes. [Mobile and extrachromosomal element functions, Prophage


http://www.tigr.org/tigr-scripts/CMR2/hmm_report.spl?acc=TIGR00621&user=access&password=access

functions]
Probab=98.11 E-value=2.4e-06 Score=76.45 Aligned cols=38 Identities=21% Similarity=0.205 Sum probs=0.0

Q ss pred cchhHHHHHHHHHHHHHHHHHHHHHHHHHCccCccchhH

Q gene 16 933950 251 KDTYTKYMRTLIGHRAFTLAARDIAADVILGCMETTEA 288 (304)

QO Consensus 251 Kd~W~~ypk~ml~~RA~~~aaRdiasD~L~Gi~~~eEl 288 (304)
PRtk I S I I I I e I e S R

T Consensus 142 ~~~W~~~P~~M1~K~Ae~~ALR~AFp~~1~G~y~~eEm 179 (180)

T TIGR01913 142 KSTWQSMPKTMLRKCAEAQALREAFPEGFGGIYTEEEM 179 (180)

T ss_pred cchhhhCcHHHHHHHHHHHHHHHhCcccccccecchhhe

No 2 HistogramsShow template alignmentPfamCDDPubMed

>pfam03837 RecT RecT family. The DNA single-strand annealing proteins (SSAPs), such as RecT, Red-beta, ERF and
Rad52, function in RecA-dependent and RecA-independent DNA recombination pathways. This family includes proteins
related to RecT.
Probab=97.49 E-value=0.00017 Score=63.05 Aligned cols=68 Identities=15% Similarity=0.059 Sum probs=0.0

Q ss pred cCeEEEEEEEEeHHHHHHccCCCc----chhHHHHHHHHHHHHHHHHHHHHHHHHHccCccchhHHHhcCCCC

Q gene 16 933950 228 DNRVITSIGHFSYSDAVTAGLASK----DTYTKYMRTLIGHRAFTLAARDIAADVILGCMETTEAKIVNNMSI 296 (304)

Q Consensus 228 ~~~e~~~~G~FS~~dA~~Agl~gK----d~W~~ypk~ml~~RA~~~aaRdiasD~L~Gi~~~eEl~d~~~~~~ 296 (304)
++.+.. o HFo Lol ++ PO o I R I S I S I P I S R S 1 SO S I o R o I SR

T Consensus 119 ~~v~v~vmvm—~v~v v v NN N N W~~~p~~M~~K~a~~~alRk~~p~~~~gry~~dE~~~~ o~~~ 190 (193)

T pfam03837 119 DGGEPF-VVEMSLEEIEKRRSKSSKTNSGPWAKDPEEMAKKTALKRALRKAFPLSIEGAYTEDEMGDIEEEKE 190 (193)

T ss pred CCCEEE-EEEeEHHHHHHHHHHhcCCCCCCccCCHHHHHHHHHHHHHHHHHCCcchhhhhhhhhececcceccccce

VA A o s

Query: gene_34_crAssphage_JQ995537
HHpred output:
>pfam06067 DUF932 Domain of unknown function (DUF932). Family of prokaryotic proteins with unknown function.

Contains a number of highly conserved polar residues that could suggest an enzymatic activity.
Probab=100.00 E-value=7e-41 Score=302.88 Aligned cols=192 Identities=33% Similarity=0.522 Sum probs=0.0

Q ss_pred EeEEEcCCeEEcChHHHHHHHHHHhhcCCcEEEEEEEecCCcEEEEEEECCCceEecCCceEeEEEEEeCCCCCceeEEE

Q Thu Apr 27 21: 92 PLGVVKSKYTIVQONNDAEFNFFDDAIGKNSAIWQTAGFWGNGERIFVSAKLPNNILVKGDPVENYLVFTNTHDGSGGVKIL 171 (353)

Q Consensus 92 ~lgvvs~~Y~~ign~e~~~~~n~~ l~~~~g~~~etag~l~~Gr~~f~~~~lp~~~~i~gD~i~~~1~1~NShDGs~a~~i~ 171 (353)
S I I I B I I B o S o S [ o IR o [l I o o [ i o I e s S B I IR o

T Consensus 1 ~1g~vs~~Y~~inmmnvnnns Lo~ gr~~~trgrlavge s s s s v V~gdr s 1~~~nShdGs~a~~i~ 79 (196)

T pfam06067 1 ALGVVSDRYTVVQTIEVLEFLRALVG-SGFEYETAGRLRGGRRVWALHRLPDQITVKGDRVRPYLLLLNSHDGTSAYTAL 79 (196)

T ss_pred CCceeCCCceEECHHHHHHHHHHHhh-cCCeEEEEeecCCCceeEEEEEcCCceeecCceEEEEEEEEeccCCCcceEEE


http://pfam.xfam.org/family?acc=PF06067

10 10 O = 10 10 1O = 1010 10

[

ss_pred

Thu Apr 27 21:

Consensus
Consensus

pfam06067
ss_pred

ss pred

Thu Apr 27 21:

Consensus
Consensus

pfam06067
ss pred

ss pred

Thu Apr 27 21:

Consensus

Consensus
pfam06067
ss pred

>spfaml12987 DUF3871 Domain of unknown function,
thetaiotaomicron gene BT 2984, a putative uncharacterized protein As seen in gene expression experiments
(http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE2231) .

other
bacterial species vs when in culture.

Probab=94.27

Q
Q
Q

=

ss_pred

Thu Apr 27 21:

Consensus
Consensus

pfaml2987
ss_pred

ss pred

Thu Apr 27 21:

172
172

80
80

252
252

153
153

332
332

188
188

E-value=0.64

133
133

108
108

204

EeceEEEecCceeEEeeCCCceEEEeeccchhHHHHHHHHHHHhhHHhHHHHHHHHHHHhCCCCCHHHHHHHHHHHCccCc
FTPIRVICONTLNAAIRTSSNYVSFRHTTSVHNKISVAQEILGISKIKSEEFGQYCNLLANIKVTDEDVIQFIGENLLTS

~E~~RVVCANE L v ~vans v v irHE~~ v~ Ir~an~~lnmmnn drmmmmnn Io~~~ltrven~nnins v~
e I o B T T T e e R [ e e R et I e = o [ I e Sy I

e 2T N i~HE~ v~~~ lrea~~al~~rnmnssmm s B R R LT e T e
ATPFRVVCANTLVVALGA-FGSVRVRHTGNAVAKVIEAAYALGLVLSYFDRFEEEAEALAAVTLTDREQEAFAE-—————

eeecEEEEeeCccHHHhCC-CCEEEEeCCCchhhHHHHHHHHHHHHHHHHHHHHHHHHHHhcCCCCHHHHHHHHh---——-

hHHHHHhcCCCchhhhhHhcccccceccchhHHHHHHHHHHHHHhheCCCccCCcccHHHHHHHHHHHHhcccccCChhHH
DETIQRLKDTGHTIKDIAYRSGLALTDSKISSRKMNVISDTYSYYFDGPGQRDILGTAWGAVNAISGYYSNIDNIEGTKRE

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Iv~lnvmssvsvvnmnn v nnTaw~~ynAvte~1~vhv~~~v v~ ~vR
. e I I e I I I I I e e I i P
—————————————————————————————————————————————————————— gt~w~~~nav~e~~~h~~~~r~~~~~
RG—m—m—m o ADLAGVRGTAWGALNAVTEYLDHGGRRRPVEDQ
cC-mmmmmm - cccccccCchHHHHHHHHHHHEhcCcccCechh
HHHhh

DSICY 336 (353

~~~1~ 336 (353

+..t.

~~~~~ 192 (196)

DVKLN 192 (196

hHHHH

B. Theta Gene description (DUF3871).

Score=46.11 Aligned cols=163 Identities=20% Similarity=0.215

CEEEEEEECCC-ceEecCCceEeEEEEEeCCC———————— CCceeEEEEeceEEEecCceeEEeeCCCceEEEeeccchh
ERIFVSAKLPN-NILVKGDPVENYLVFTNTHD-—-=-=-—=—-— GSGGVKILFTPIRVICONTLNAAIRTSSNYVSFRHTTSVH
r~~frnvnm~]lpr s i~gD~i~~~1~1~NShD-----——- Gs~a~~i~~t~~RVVC~Ntl~~a~~~~~~~n~ irHt~~~~
I e S R L N AU Sl I T I o S e et N s A S S S o S SR
eRmaF~ieIPsI~~~InGn~L~LtIGGVRaYn~eNLYskK~~EKFKVFIGF~n~VC~NlcvstDG~—~~~1~V~g~~el~

ERMAFAIEIPSIVETVNGNRLNLCIGGVRAYNEENLYSKKSPEKFKIFIGFRNRVCSNLCLTTDGF-KDDIEVMSTAELY
HHHHHheecCceeEeecCCEEEEEEeeeeccchhhhhcccchhheeeeeeeehhhccceeeecCCc-cceEEECCHHHHH

HHHHHHHHHHHhhHHhHHHHHHHHHHHhCCCCCHHHHHHHHHH----~ HccCchHHHHHhcCCCchhhhhHhcccceccce
NKISVAQEILGISKIKSEEFGQYCNLLANIKVTDEDVIQFIGE----- NLLTSDEIQRLKDTGHTIKDIAYRSGLALTDS

251
251

152
152

331
331

187
187

Based on Bacteroides

Sum_probs=0.0

203
203

186
186

278

(353)
(353)

(196)
(196)

(353)
(353)

(196)
(196)

It appears to be upregulated in the presence of host or

( )
(353)

(318)
(318)

(353)


http://pfam.xfam.org/family?acc=PF12987

=)

10 10 1O

=)

Consensus
Consensus

pfaml12987
ss_pred

ss pred

Thu Apr 27 21:

Consensus

Consensus
pfaml2987
ss pred

204

187
187

279
279

248
248

N Arrmmmm B R T
PO s L P e I O R ST B I SR S B o o i R I R o o
~r~leLf~~yn-————~~ kKhl~~M~~1~~~~1tE~QFaQliGr~R1YG~LP~~~k-k~1P-mm——mm———mm—~ 11~~Ds
RAALELFNNEFN--—-~- PAKELHLLQTLGNTSITEHQFCQIIGRMRLYQALPAGYQ-KRLP-———=—-——=--— RLLLTDS
HHHHHHHHhcC----- HHHHHHHHHHhhcCcccHHHHHHHHHHHHHHhhCCHHHH-hcCC-=-======—=———— ccccChH

chhHHHHHHHHHHHHHhhcCCCccCCcccHHHHHHHHHHHHhC

KISSRKMNVISDTYSYYFDGPGQRDILGTAWGAVNAISGYYSN 321 353
~~~~~~~~~ I~v~l~v~vsvsmvsvs v Tey~~ynAvte~1~h 321 (353
Pt b (I, +.=.000 .. =|+|=+]|=-+]|+.-+.
giN~vak~Yy~D-—————~ nE~~~~~~ I~1W~~yNL~T~AnKs 284 (318
QINAVVKAYISD-—-—-—--— ENFGSNGNDITLWKLYNLLTGANKS 284 (318)
HHHHHHHHhhcC------ ccccCCCCcccHHHHHHHhcccchh

A N s

Query: gene_46_934554352 same family as gene_55_KJ003983 IAS virus (ThyX Thymidylate synthase)

HHpred output:

>C0G1351 ThyX Thymidylate synthase ThyX [Nucleotide transport and metabolism].

Probab=99.97

Q
Q
Q

=)

10 10 O

=

ss pred

Mon May 01 23:

Consensus
Consensus

COG1351
ss _pred

ss_pred

Mon May 01 23:

Consensus
Consensus

COG1351
ss_pred

ss pred

Mon May 01 23:

E-value=1.2e-30

17
17

77
77

86
86

157

Score=237.61 Aligned cols=163 Identities=20% Similarity=0.215

ceeCCcEEEccc--cHHHHHHHHHhhhhcCceccCCc--chHHHHHHHHHHcC-CCCccccCeEEEEeccCCHHHHHHHEA
NVVEPATEFCDY--SGLRKIELIGKVCTKQEDSIKP--DSAETFCRNRLIDG-HTAIFEHEYVYFNVTSTPNRIVREFVK
kii~p~~ei~v~r——~n~nn iE~agR~CYkSe~ki~~——~ S~~~Fi~v~]l~~v~rg-H~SVIEH~~~~frin~~nnnnvnnnnnn
N A R R T B AT o R B I [ B B S I O B

~~~~~~~~~~~~~~~~~~~ B i e R et T L ) o R ol e B
KILDKGVVITIDSRGPLALIVQAARVSYPSGEKLEDGGQKDAELIRRIINEFGHESPLEHLVATFEIEG-—-—-—-——-—————
ccCCCcceEeeccccchHHHHHHHHHhcccccccccCCecccHHHHHHHHHccCcCChhhhceeEEEEec————=——————

cCCeeeecccCCeeeeeHHHHHHHHhcChhhhHHHccCcCcccecChhHHHHHHhchhcccccecCccecchhhececeCcccce
LSPYIRWSYLGNYIGFSYRVFLDIMSNSRKMKAIYNDIYHPSEVNDLFYNMLLLSKEFSHLLFDDKDITAKLEYGIDVSL

~~~~~~~~~~~~ LVA NI RN E @ v v v v v v v v N N N N N N N N N N N N N N N N
eeccchhHhhcCcccccEEEEEEechHHHHHHHHhccCCccceeeeeeeccccececccCCC——————=———~ CcceeecCC
RIASDAEIRECAPEIYNVTYKITTDRGVTHEAVRHREMSFMQESTRWCNYAKGRLGYKYG-——-=-=-—-—=———— RNISVIEPP

278

247
247

76
76

85
85

156
156

85
85

225

(353)

(318)
(318)

Sum probs=0.0

(279)
(279)

(273)
(273)

(273)
(273)

(279)


http://www.ncbi.nlm.nih.gov/COG/old/palox.cgi?COG1351

=)

10 10 1O

=)

Consensus

Consensus
COG1351
ss_pred

ss pred
Mon May 01 23:
Consensus

Consensus
COG1351
ss pred

157 ~~vmmmmmmmmm R e SR~~~~glVvRHR~~Sfsg~SqRYV~~~~~~~mmsvm e m e mm i~p~

R o I O R B I o O I U O O T +.+... i
86 —————mmm e Sr~~~~Ql~RHR~aSy~e~S~RYV~~~~@rv~~~rma~vs v v v v v v
86 ————————mmm e VSRVAAHQLIRHRIASYSEKSQRYVLDGDEFYVPFEPLLEDRAAFNDLCRAVDDLYS

——————————————————————— cCHHHHHHHHhccccCccccceeeecCCCceeecchhhececchhhhhHHHHhhecccce

CCCccHHHHHHHHHHHHHHHHHHHHHCCCCHHHHHHHchhccccEEEEEEEcc

226 FKNEDSLEKFYDVVAGNEATYQELTNDGEPAQLARSVLPTATKSDIYISGTLD 278 (279)

226 ~mmm A Y~~lvnnGrur~vE~AR~VLPr~~~Trivet~NI~ 278 (279
R T i I R R o e N N S S R

143 ~rmemmmmn s Y~~~lonvgen~E~AR~VLP~at~Tr~~vE~N~R 195 (273)

143 SKLEKVLDLLEKAYERSYELYKELLRSGIAREDARYVLPNATETRIVVTGNAR 195 (273

chhHHHHHHHHHHHHHhHHHHHHHHhCCCCHHHHHHhcchhheEEEEEEECHH

T

Query: alignment based on close homologs of gene_51_crAssphage (Phage stabilization protein)

HHpred output:

>pfamll1134 Phage stabilize Phage stabilization protein. Members of this family are phage proteins that are

probably involved with stabilizing the condensed DNA within the capsid.

Probab=86.29

Q
Q
Q

=

10 10 1O

=

ss_pred
gene 5 9361044
Consensus

Consensus
pfaml1134
ss_pred

ss _pred
gene 5 9361044
Consensus

Consensus

pfaml1134
ss_pred

ss pred

E-value=31

Score=33.25 Aligned cols=135 Identities=9% Similarity=0.052

Ccccccceecc--cceEEcCCCccccEEEEEeCCEEEEEeCCeeEEEccchheeccCCCcccccc-cceecCCeeeeecC
22 SLANSWRHFRA--NNYKVLSKNKGNITNIIGVGTAFFVHTEHSLEFYLNRDNLLKTSGNTAQLEMP-DLFEVEPIELFTSN

22 s~in~~~~Fae~v——~ n~kdl~~~~G~I~~L~~~~~~ L~~~ge~kr~~sn s~ lrv~vm~vrvvnvvvvv v v v v

[o.++ oo+ oot ea=— oot ot R o LT it SR RIS SR S b
161 S~l~d-~s~~~~~ 1~fatAE~~PD~iv~~~~~~~ el-————-———~ 1fG~~TiEv~~ntGr~~fr~~~frr~~gr~i~v——
161 TDLED-ESHPDRYSAQYRAESQPDGIIGVGVWRDFI-—-—--—-———-— VCFGSSTIEYFTLTGSTTAGAALYVAQPSYMVQ-—
ccccc-cCccCcccceeeeccCCCceEEEEEECCEE-————————— EEEcCCcEEEEEccCCCCCCCcceeecccceEc—-
CccceccCCCceeEEcCCceEEEECC---CCEEEEECCCcceechH-HHHHHHHhh----cCCceEEEEeCC-CCEEEEEe
99 HGYGGLQHPQAWTVNSNGYWEVDAD---NKRIYNEFDNNHLTDLTS-DILNWMNNV----QIADAHMVTDFA-NARVIMCL
99 ~g~ggs~npeS~~~~~~nn yE~D~~——— rg~V~~l~~~gi~~IS~—gm~~~Fr~v~————~nvmnn g~YD~~—~~ y~it~
i Bt A I S S I I S B e e e ST e B I R s
229 —==~G~~a~~gsmm e s~~Wlg~~~~ge e~ Vv~ g s IST~~Ie~~1~~y~~~elsda~~~sy~~~GH~f~v1l~~
229 ---KGIAGTFCKCPYMDKYAIISHPATGAPSVYLIGSGQKSPIATASIEKIIRGYTADELAAGVMESVRFDSHELLITIHL
———-ccccccecchhhhCCEEEEEeCCCCCCcEEEEccCCceeEeccHHHHHHHHhccccccceEEEEEEEECCEEEEEEEC

Cc

Sum probs=0.0

225

142
142

98
98

228
228

169
169

305
305

(279)

(273)
(273)

(177)
(177)

(469)
(469)

(177)
(177)

(469)
(469)


http://pfam.xfam.org/family?acc=PF11134

gene 5 9361044
Consensus

10 1O

=)

Consensus
pfaml1134
ss pred

= =

170
170

306
306

AY 171 (177)
~d 171 (177)
.+
P~ 307 (469)
PR 307 (469)
cc

N N A

Query: gene_52_crAssphage_JQ995537 and gene_43_KJ003983 IAS virus (Tail tubular protein A)

HHpred output:

>3j4b A Tail tubular protein A; bacteriophage, DNA ejection, tail complex, gatekeeper, viral; 12.00A
{Enterobacteria phage T7}

Probab=70.94 E-value=57 Score=29.68 Aligned cols=70 Identities=10% Similarity=0.041 Sum probs=0.0

ss pred
gene 26 Chitin
Consensus

10 10 1O

T Consensus
3j4b A
T ss pred

=

ss _pred
gene 26 Chitin
Consensus

10 10O

T Consensus
3j4b A
T ss pred

=)

177
177

92
92

256
256

160
160

EEE-eCCEEEEecCceEEEEEEEeceecCCCccccCCCHHHHHHHHHHHHHHHHHhhhccCCChhhhHHHHHHHHHHHHH
FDI-RDGKIFTGFTEGTLHIIFYKKEFDDSEFQLIPDNHRITIEYIKAFLKYKMYEQIFNEVADESENQAERKYQLYKQEY

yrI—~~mnI~ntnfr~Grv~lry~~~nn d~~g~plIPD~~~~~ eai~~yin~k~rlrnmnmvnnnnn Y WA~~~ A
[ o+ +++] . ++ P O A R I P e I A R R e i Al I SRR SRR b o R R
Yy~~~ i~t~————~ VAU~ YU~~~v—dr vy ———— | R R R I o R I~~~ a~~~a
YDRTSQSDRFDS----GITVNIIRLR-DYDEM-—-—--- PECFRYWIVTKASRQFNNR--FFGAPEVEGVLQEEEDEARRLC
EECCCCceEeCC----cEEEEEEEcC-ChhhC----- CHHHHHHHHHHHHHHHHHh--ccCCHHHHHHHHHHHHHHHHHH
HHH

YDA 258 (291)

~~~ 258 (291)

++.

~~~ 162 (184)

MEY 162 (184)

HHH

LI0T00T1007 0070007007007 770 7070 7077770770707777770707777777770707777777777770777077771777777777777771771777717177177717

Query: gene_53_Azobact_ph_AP017903, homolog of gene_85_crAssphage_JQ995537

HHpred output:

>3h4r A Exodeoxyribonuclease 8; exonuclease, recombination, hydrolase; 2.80A {Escherichia coli}
Probab=97.52 E-value=0.00049 Score=70.62 Aligned cols=141 TIdentities=15% Similarity=0.128 Sum probs=0.0

Q ss pred
Q gene 55 100190

199

cccccchhhHHHHHHHHHHHHccccCCchHHHH-—-==——~ HHHHHHHHHcCc-cCCceecCChHHHHHHHHHHHHHHHHH
EATFSTETGTFTHGLMEVVHSLGKESTHKDRVD-=-——-—— ELMRHWDKERGK-NDNPLYIEKDEDARRMCEKITDMYEET

255
255

159
159

270

(291)
(291)

(184)
(184)

(1664)



Q Consensus 199 k~tp~TeaG~~~H~lle~vh~l~~~~t~wd~~~——————— ea~~~w~~e~g~—~~hll~~~~d~~~r~i~~kit~~~e~i
T I B I R e e i R B LT S I T SO
T Consensus 39 ~rvmvmans G mHr v L@ v v v v v v v v N N N N N N e
T 3h4r A 39 TKTKTLDLGTAFHCRVLELEEFSNRFIVAPEFNRRTNAGKEEEKAFLMECASTGKTVITAEEGRKIELMYQSVMAL-PLG
T ss_dssp CCCSCCTHHHHHHHHHSSHHHHTCC---------—-=—==————-—-———————————————— CCCTTHHHHHHHHHTTS-HHH
T ss pred CCCcHHHHhHHHHHHHhCccccecceEEEccccccecchhhHHHHHHHHHHHHhCCCcccCHHHHHHHHHHHEHARhC-chH
Q ss pred Hhhc-cEEeeeCCeEEEeCCCCceeeeceEEEEEeCCCCCeeEEEeeccccccCCchHHHHHHHhheCeceCCCCecech
Q gene 55 100190 271 NKKY-EIVSMEAPVVLHSTEDGSPILGRCDIIALDKETGQGVLIDIKTHVENELPAEGEYNKFFQNYNLKPVGNGEHTAW
QO Consensus 271 ~~kf-~vis~E~Pl~~~~~~ Dg~~~~g~vD1Iv~dK~tg~~giID~Kt~~e~~~~~~~~ f~kf~~n~~~K~vg~~eht~w
R IR U I O TR . (PR | il I I [P I B N
T Consensus 118 ~~~m~m~~~~~ E~v~r~~mmnvnvvvvv G~iD~i~~————~~ v~ TiDYKTr~—————~~~~~ s~ —
T 3h4r A 118 QWLVESAGHAESSIYWEDPETGILCRCRPDKIIP----EFHWIMDVKTTA---—-- DIQRFKTAYYDYR-—==-=-=——————
T ss _dssp HHHHSSSCBSSCCEEEECTTTCCEEEECCSEEEG----GGTEEEEEEEES————-— CHHHHHHHHHHHT--------———-
T ss pred HHHhccCCcceeEEEEEeCCCCeEEEEEeeeeec----CCCeEEEEeecC----- CHHHHHHHHHHCC-========---
Q ss pred hhhcHHHHHHHHHH
Q gene 55 100190 350 DHANVQTMGYAAAF 363 (1664)
Q Consensus 350 d~~~~QT~aya~~~ 363 (1l664)
P B ks
T Consensus 177 ==~~~ Ql~~Y~~~~ 188 (265)
T 3hdr A 177 --YHVQDAFYSDGY 188 (265)
T ss _dssp —--TTHHHHHHHHHH
T ss pred --hHHHHHHHHHHH

L1017 10707707777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777
Query: Alignment homologs of gene_76_crAssphage_JQ995537 (major capsid protein)
PSI-BLAST output (first round):

>ANA48974.1 major capsid protein [Pseudomonas phage PaMx41]
Length=418

Score = 198 bits (502), Expect = 4e-58
Identities = 82/488 (17%), Positives = 161/488 (33%), Gaps = 83/488 (17%)

Query 1 MGSMMQVYKGEYN-SGFTDENHLSNALLQEPEELSKIITHLYGSDDSRFPLTFLTEGMGN 59
M ++ N ++ L+ P + ++

Sbijct 1 MSVYAGIFNTTLNPQELNMKSFAGTILRRVPNGSAPLLAM-——————————————————— 40

Query 60 EETIGDTEYEWKVMGRSKRPSPIVTVNSSTTNPGVGGSTFEIEFEENWFAPGHVLVADDN 119

+G T + G 4 T + +E  + G+ 4+

270

117
117

349
349

(1664)

(265)
(265)

(1664)
(l664)

(265)
(265)



Sbjct 41 TSVVGSTTAKASTHGYFSKTMVFA-SAVVTAEAAADATVLTVE-NSDGLTKGMIFYNEAT 98

Query 120 GYQVRVMNDPQPDGSGYVYELRLVNGDPSAFIDPSYLAAGSQWSMIGSAVEESSSEGGSS 179
G +R+ vV L L + I + +AA ++ +IG+A EE S+ ++
Sbjct 99 GENMRLEL---=--—-—-—--— VNGLNLTVKRQTGRISAAITIAANTKLIVIGTAFEEG-SQRPTA 148

Query 180 NYSTPGKMRNQLSTMRMSYSITGNAANDVLSYALKDSGGGTTNLWMDYEEWQFMLOWREE 239
P + N R ++++T A + M E
Sbjct 149 RSIQPVYVPNFTQIFRNAWALTDTARASYAEAG--—--——-=-— YSNITESRRDCMDFHATE 199

Query 240 KEQQLWYGQSNRDANGTIHMKDENGQPIPRGAGILE---QIEPSNYDTYSNLTEKKLEDI 296
+E  +++GQ+ NGQP+ GI++ Q PN + N T +D+
Sbjct 200 QETAIFFGQAFMGT-—----—--- YNGQPLHTTQGIVDAVRQYAPDNVNAMPNPTAVTYDDV 251

Query 297 LG---DLFYNRVDSGER-QIVLFTGEGGMREFHEALKNEAAGSGFMTALDSKFIEGSGON 352
+ D F V+ G+ Q V+F GMR + + o+ +
Sbjct 252 VDATIDAFKWSVNVGDNTQRVMFCDTVGMRTMQD-——--———---— IGRFFGE--VTVTQRE 299

Query 353 LSYGGYFTEYKAVNGHRITIKHLPLEDDGTMNGKMHPVTGLPMESYRMVELDMGTSNGQS 412
SYG FTE+K G R+ IK PLF ++ vV +P + ++ ++D +
Sbjct 300 TSYGMVFTEWKFFKG-RLIIKEHPLFSAIGISPGFAVVVDVP--AVKLAYMDGR----NA 352

Query 413 NIQMVRKKGREYLRWYVSGSVIPSGWGA-SNGNMMANDVDGYSVHVLSEAGIAIRNPTSC 471
++ + G E + GG + G + ++  +++ +L+ G A+
Sbjct 353 KVENYGQGGGENKSG---ATDYSYGHGVDAQGGSLTSE---WALELLNPQGCAVITGLQK 406

Query 472 GELECALN 479
+ L

Sbjct 407 AKERVYLT 414
L1070 700700 770 7777777077070777777077777777777777777777777777777777770777777777777771777777777777777777777777177777717717777177

Query: gene_78_crAssphage_JQ995537 (portal)
HHpred output:

>5GAI_C Portal protein, Peptidoglycan hydrolase gp4; virion, portal, tailspike, adhesin, VIRAL; 10.5A {Enterobacteria
phage P22}

Probab=99.56 E-value=3.le-16 Score=192.06 Aligned cols=590 Identities=11% Similarity=-0.012 Sum probs=0.0
Template Neff=9.400

Q SS_pred cccchHHHHHHhcccccCCCcEEEEeCChHHHhHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHCcCCChhhCCHHHhhcH

Q0 Q 6978104 85 YDMMKGIIRRYIGEYIKNPHDFIVGANNPEVVFARDAELGKQIMMLAEQAVAKKIQESYMQFVNEGNNPEQFNPEQAVDI 164 (803)

Q Consensus 85 ypIli~~~vd~l~ge~~~r~~~~~ V@A v s v v N N N N N N N N NN N NN N N e P 164 (803)
Sk S [ I S T S R

T Consensus 53 ~N~d v~ D v L v D s N D Y 82 (721)
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T S5GAI C 657 KQSEFREFLKTVASFQODRSEDARANAELLLKGDEQTHKQRM 698 (721)
T ss dssp HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHEHHEE
T ss_pred HHHHHHHHHHHHHHhcccChhHHHHHHHHHhcCCCCCcCCcc

L1107 1000 07077070 77077777770777777707777777777777777777777777777777777777777777777777777777777777770777777717777777177777
Query: gene_79_crAssphage_JQ995537 (terminase large subunit)
HHpred output:

1.200J A DNA packaging protein Gpl7; nucleotide-binding fold, HYDROLASE; HET: ADP; 1.8A {Enterobacteria phage T4}

Probability: 97.67 E-value: 1.6E-5 Score: 90.61 Aligned Cols: 269 Identities: 16% Similarity: 0.14

Q ss pred hccCCchHHhhHHHHHcCCCCC-CcccceccecCceecc—---cCCccccCcHHHCHHHHHHHHhCCccCCCCCChhhHHEH
Q Q 8181294 11 YIEEPDKEKKYKKASDCGWYDP-HNNFLIGDSGGFLLN----IRPGKFVNTELFNEAARTYQATGKYTQFKVDSIPHRQF
Q Consensus e i e a~~frn~vnvn v v S~~~ f
| [+. .4+ - +.4+- + e i stk HURRE SR [ S 4+ | | —- +.+

T Consensus DO N N N N N N N N e k~~nnn~
T 2007 A 46 LIKHPSLAERKDEDGIHWIKSQWDGKWYPEKFSDYLRLHKIVKIPNNSDKPELFQTYKDKNNKRSRYMGLPNLKRANIKT
T ss dssp SSCCGGGSCEEEETTEEEEECTTTSCEEESBHHHHHHTSCCCBCCCBSSCTTSTTTBCCCSSTTSEETTEEEEEBTTCCC
T ss pred EecChhHhhcccceccceeeeeccCCececccchHHHhhhecceEecCCCCCChHHHhhhheeccCCceeecCCecccecCCecec
Confidence 3566776666554433222221 122222223333211 12334466677888888888888887776665555544
Q ss_pred ————— HHHHHHHHHcCcccCCccCCCCCccceEecccceeEeeeeeccccecCCCeccccccecceccecceccecceeecCCCccHHHHHHEHA
Q Q 8181294 1 RRRECDRRRNGFSAPCWONPDGSIEDVWITGGHYNFLNYTRMERTDESSVIVTEHGATAKKIYSFPSFIDAQFWT
Q Consensus 11— E~~r~~~rGrr~ W~~~ g VITG~hYfyLn~~~In~~~ssvnvnm v k~v~~~Pr~frdr~~~~
S R T e U I R T s VU B

T Consensus 46 R B kv~~aDry—m e frevvrvrvinmvmvngm e 1~p~Q~ei
T 2000 A 46 QWTREMVEEWKKCRDDI———=———————————————— VYFAETYCAITHIDY-—-——————=————— GVIKV-QLRDYQRDM
T ss_dssp CCCHHHHHHHHHHHHCH---—--—-————————————— HHHHHHHCEEECSSS-———-—-————-———— CEEEC-CCCHHHHHH
T ss pred cCCHHHHHHHHHHhhCH-----------————————— HHHHHHcCeeecCCC————===—————— Ceecc-CCCHHHHHH
Confidence 233344443332 223333444432110 00011 233344333
Q ss_pred HHHHHHHHHcCCeEEEEcCCCCChhHHHHHHHHhhhcccCCcEEEEEecCchHHHhccchhHHHHhhHHhhheCCCCCCC
Q Q 8181294 11 WQITEFCRRNGLHLIIDKTRRGGFSYIMAADSSNEVNLSKHKVVIHVAADNKYLIKQGGLSDFAVNNLKFFEEKTPFKRG
QO Consensus 11 frorrenm v 11iLK~Rr~G~S~~~~am~~~ v~ S d~k~~~~de~ vk v vde v v k~
toooo Lo Bt o ol I R [ S I S 5 S o o S R S L o o s o U S U S 3 R N TP

T Consensus 46 Ir~lr=mmmn r~~ii~~gRg~GKTt~~a~~~1~~~~~n~ p~~~iliia~t~~ga~—-—~l~—~~i-——~~~ i~~lp~~l~~
T 2000 A 46 LKIMS----SKRMTVCNLSRQLGKTTVVAIFLAHFVCFNKDKAVGILAHKGSMSA--EVL-DRT---KQATELLPDFLQP
T ss dssp HHHHH----HSSEEEEEECSSSCHHHHHHHHHHHHHHSSSSCEEEEEESSHHHHH--HHH-HHH---HHHHHHSCTTTSC
T ss pred HHHHc----cCCeEEEEcCCCCChhHHHHHHHHHHHHhCCCceEEEEeCChhHHH--HHH-HHH---HHHHHhCCHHhcC

Confidence 22111 3456789999999999999999999998888888888876544321 122 212 2222222222222



Q ss pred CCCCCCcceeeeeeecCCCcccCcccceeEEEEcCCCcccccCCceeEEEEeehhcCCCHHHHHHhhhhhhheCcceEEE
Q Q78181294 11 IYSPTTDSFKLGYRMKNGVEADDSWSSSLLSVSANNNPDCAIGKDAVTIKVEELSTMONFDEFMNVTEPTMTVGTRTTGT
Q Consensus 11 o~~~ s~ Gre~S~I~~~g~ v~~~ G~ 1~~dE~Gk~~~~~~~ wr~~~k~v~1~~Gr~v~v~Gk
..... + ... e B O I et o I o o e B I S o DR IR S e T
T Consensus 46 0 o~~~ o~~~ i~f~n--Gs~I~~~s~——~~~~~ rGr~~~~ ViiDE~a~~~~~~~v~ lrpr~lr~v~v——~~
T 2OOJ7A 46 GIVEWN-KGS—-—-—————-— IELDN--GSSIGAYAS--SPDAVRGNSFAMIYIEDCAFIPNFHDSWLAIQPVISSG--RRSK
T ss dssp CEEEEC-SSE---————- EEETT--SCEEEEEEC--SHHHHHTSCCSEEEEESGGGSTTHHHHHHHHHHHHHST--TCCE
T ss pred CeeecC-CCE-====-—- EEeCC--CCEEEEEeC--CCCccccCCeeEEEEccHhhCCChHHHHHHHHHHhhcC--CCcE
Confidence 111000 000 01111 366666554 46788999999999999999876557898888888763 3478
Q ss pred EEEEEcCCcccchHHHHHhc
Q Q 8181294 11 LMAWGTATAANMQIFEQNEY 340 (751)
Q Consensus 11 ~i~v~gsTr~n~~~~~~ kem~~ 340 (751)
R B I S S
T Consensus 46 1i~iSTP~g~——~~ fanrlnn~ 324 (385)
T 200J A 46 IIITTTPNGL--NHEFYDIWT 324 (385)
T ss dssp EEEEECCCSS--SHHHHHHH
T ss_pred EEEECCCCCC--CHHHHHHH
Confidence 9999998875 44555554

L10LT00TP07 0070007007007 007 7007000770700 77077770770707777777770777707770777717770777777177707077777777077771777777777777777771777777

Query: alignment for close homologs of gene_56_crAssphage_JQ995537
HHpred output:

PF12571.7 ; DUF3751 ; Phage tail-collar fibre protein

Probability:
Q ss_pred
0 Q20456
(600)

Q Consens
(600)

T Consens
(150)
T PF12571
(150)
T ss_pred

99.18 E-value: 7.8E-19 Score: 153.26 Aligned Cols: 146 Identities: 14% Similarity: 0.202
CCccceeecHHHHHHHHHHHCCCCCEEEEEEEecCCCC-CHHHHHHHHhcccceeEecceEEEe--cCCCeEEEEEEEeCCccCCCEEEEEEEEEEECCCCCeEEEEEEecCCCCcccCCceCCCecceeEEEEEEEEecCCceEEEEECCcceecHHH
AEYSKLYITNNGQALMAKMIAGSGNIDFTKVCSSSTQY-TESQLQALTALSNIKQTTLVSKVTR--TNEVAIKIDAAYSNVDLKEGYYMRTLGLYAVDPDKGEILYAVCIEKSNNCYMPPYNGVTVSAAYLQLYTTVGNADNVSLAVSPGAYATVGD

R 1T~~Gr~~~a~a~a~~~~i~~t~~v~grger~ t~1 i I n g~~~~eiGl~a~d iLy R R R vsn~~~VE~~ide~s~~ T~
R I T B o e o [ I L o I O O o [ B e S N A RS A EA N E s R S I B ol [ Sl [ PP +
iT~~G L cOe DO L L] e eiGl~~~~g-—-—~ L B~ Vanniden s

EQKYKTILTHHGERVIVEALANKIPVPLKEMAIGDGNGSSITPSASQTTLVREVYRAEITDLLEDPQNRHOMIAELLIPEN--VGGFIVREIGLFDEQG----GLVAVANCP--ENYKPVLEQGSGKVQYYRMILQVSSSDAVTLSINNNIVYATRT

CcccceEecHHHHHHHHHHHhCCCCcceEEEEEecCCCCCCCCChhhhheCcEEEEeecceeEECCCCCCEEEEEEEecCC--cCCEEEEEEEEECCCC----CEEEEEECC--CCccCcccCCCeccEEEEEEEEEEccCCCEEEEEcCceeeeecC

N

154

154

150

150



Query: gene_39_crAssphage_JQ995537
CDD output:

Thioredoxin like super family c100388

Protein Disulfide Oxidoreductases and Other Proteins with a Thioredoxin fold; The thioredoxin (TRX)-like superfamily is
a large, diverse group of proteins containing a TRX fold. Many members contain a classic TRX domain with a redox active
CXXC motif. They function as protein disulfide oxidoreductases (PDOs), altering the redox state of target proteins via
the reversible oxidation of their active site dithiol. The PDO members of this superfamily include the families of TRX,
protein disulfide isomerase (PDI), tlpA, glutaredoxin, NrdH redoxin, and bacterial Dsb proteins (DsbA, DsbC, DsbG, DsbE,
DsbDgamma) . Members of the superfamily that do not function as PDOs but contain a TRX-fold domain include phosducins,
peroxiredoxins, glutathione (GSH) peroxidases, SCO proteins, GSH transferases (GST, N-terminal domain), arsenic
reductases, TRX-like ferredoxins and calsequestrin, among others.

The actual alignment was detected with superfamily member TIGR00411:

Pssm-ID: 320948 Cd Length: 82 Bit Score: 28.31 E-value: 0.26

10 20 30 40
e T e e T
lcl|segsig MKKLI 44 TDTGRQEARSAGISDAPTAYCNGDIL-RGVQSDYTIRKYLRKLL 86
Cdd:TIGR00411 39 VMENPQKAMEYGIMAVPAIVINGDVEfIGAPTKEELVEAIKKRL 82

N N

Query: gene_41_crAssphage_JQ995537
CDD output:

TRX family cd02947

TRX family; composed of two groups: Group I, which includes proteins that exclusively encode a TRX domain; and Group II,
which are composed of fusion proteins of TRX and additional domains. Group I TRX is a small ancient protein that alter
the redox state of target proteins via the reversible oxidation of an active site dithiol, present in a CXXC motif,
partially exposed at the protein's surface. TRX reduces protein disulfide bonds, resulting in a disulfide bond at its
active site. Oxidized TRX is converted to the active form by TRX reductase, using reducing equivalents derived from
either NADPH or ferredoxins. By altering their redox state, TRX regulates the functions of at least 30 target proteins,
some of which are enzymes and transcription factors. It also plays an important role in the defense against oxidative
stress by directly reducing hydrogen peroxide and certain radicals, and by serving as a reductant for peroxiredoxins. At
least two major types of functional TRXs have been reported in most organisms; in eukaryotes, they are located in the
cytoplasm and the mitochondria. Higher plants contain more types (at least 20 TRX genes have been detected in the genome
of Arabidopsis thaliana), two of which (types f amd m) are located in the same compartment, the chloroplast. Also
included in the alignment are TRX-1like domains which show sequence homology to TRX but do not contain the redox active
CXXC motif. Group II proteins, in addition to either a redox active TRX or a TRX-like domain, also contain additional
domains, which may or may not possess homology to known proteins.

Pssm-ID: 239245 Cd Length: 93 Bit Score: 25.60 E-value: 3.0
10 20 30 40 50 60 70 80

B T T T T T T T



lcl|segsig MIRID 7 FTRDGCDACKiAIKNITDAINEANCDIT---LNIrnTNLDDILRK-EITKFPTTVITKvdndyKRKELARLEGSFPSDYIKDIIN 87
Cdd:cd02947 17 FWAPWCGPCK-AIAPVLEELAEEYPKVKfvkVDV--DENPELAEEYGVRSIPTFLFFK-—---— NGKEVDRVVGADPKEELEEFLE 93

o Nl

Query: gene_84_crAssphage_JQ995537
CDD output:

PG binding 3 pfam09374
Predicted Peptidoglycan domain; This family contains a potential peptidoglycan binding domain.

Pssm-ID: 286462 Cd Length: 76 Bit Score: 39.38 E-value: 2.66e-05

10 20 30 40
B T T T e
lcl|segsig MKLNK = 66 SLNAYKSDTTISADYFVAKYKLERIRYYNDIAGK-GNNIKFLRGWIRR 112
Cdd:pfam09374 27 TLAAVKQRASAGEDALIDAICLARRAFYLRLAAKrTTNARFLRGWVNR 74

Nl

Query: gene_36_Cellulophaga_ph_NC_021806 (homolog of gene_22_crAssphage_JQ995537) primase
CDD output:

Toprim N super family cl26789
DNA primase catalytic core, N-terminal domain;

The actual alignment was detected with superfamily member TIGR01391:

Pssm-ID: 331610 Cd Length: 415 Bit Score: 36.82 E-value: 0.02

10 20 30 40 50 60 70 80
T e e e T L T I T
gl 526178681 14 ITSEII---LERLNPIDVYKMYIK----- DEFVVNrpfsSPFRSDNIPSEFSIYQDRRsdgiLFNDEVEG-GGNCIQEFVKK 84
Cdd:TIGR01391 2 IPEEFIdelKERVDIVDVISEYVK1kkkgRNYVGL----CPFHHEKTPSFSVSPEKQ----FYHCFGCGaGGDAIKFLME 73
90 100 110 120 130 140 150 160

B T T T T T T T

gl 526178681 85 LENSTWYQACSRIAIDFKISDDYTVDKMNNTPNVNLONTLDREVKVKSKIVNLQVKIRNYNSDDIAYWDSYGISMETLKR 164
Cdd:TIGR01391 74 IEGISFVEAVEELAKRAGIDLPFEKDQQEKKEQKSKRKKLYELLELAAKFFKNQLKHTPENRAALDYLQSRGLSDETIDR 153

Toprim pfam01751

Toprim domain; This is a conserved region from DNA primase. This corresponds to the Toprim domain common to DnaG
primases, topoisomerases, OLD family nucleases and RecR proteins. Both DnaG motifs IV and V are present in the
alignment, the DxD (V) motif may be involved in Mg2+ binding and mutations to the conserved glutamate (IV) completely
abolish DnaG type primase activity. DNA primase EC:2.7.7.6 is a nucleotidyltransferase it synthesizes the
oligoribonucleotide primers required for DNA replication on the lagging strand of the replication fork; it can also



prime the leading stand and has been implicated in cell division. This family also includes the atypical archaeal A
subunit from type II DNA topoisomerases. Type II DNA topoisomerases catalyze the relaxation of DNA supercoiling by
causing transient double strand breaks.

Pssm-ID: 307732 Cd Length: 88 Bit Score: 24.60 E-value: 38

10 20 30 40 50
B e T
gl 526178681 257 VSLQQENAVAKENVVDELKDRFDWIFVLYDNDYDkdtnwGEKFGKEFSEKHNLIFIMI 314
Cdd:pfam01751 31 LSLEKGPKKKALKALKELAKRAKEVILATDPDRE--—--- GEAIALKLLELLENAGGRV 83

A Al

Query: gene_43_crAssphage_JQ995537
HHpred output:

>PF13876 Phage gp49 66: Phage protein (N4 Gp49/phage Sf6 gene 66) family; InterPro: IPR025915 This family of phage
proteins is functionally uncharacterised. The family includes bacteriophage Sf6 gene 66 (Q716B1 from SWISSPROT) as well
as phage N4 GP49 protein (AOMZD7 from SWISSPROT). Proteins in this family are typically between 87 and 154 amino acids
in length. There is a conserved NGF sequence motif.

Probab=100.00 E-value=1.2e-36 Score=215.95 Aligned cols=76 Identities=42% Similarity=0.649 Sum probs=73.3

Q ss pred ccHHHHHHHHhceEEeeeC————-— CeEEEEEEEeCCCEEEEEEEEecCHHHcCHHHHHHHHHHHHHHHHHHHHHHHHHHA

Q lcllgene 43 cr 69 LKENDIKRFIKGIENVKVG----- TKTTNTTLTCLTGFEVHGQAACVKPENFDLNVGSNYARIKAEDKIWEGLGFVLQWA 143 (149)

Q Consensus 69 It~e~Id~~I~v~~~~~~~ g-—————~~~ Tvc~~~L~NGF~v~G~Sacvdp~nfd~eiG~~~A~~~A~~klW~Legy~L~~~ 143 (149)
[ B B S e e e e e e e e e e e O B el B

T Consensus 1 vI~~~Ide~Inv~~~y~~~~~ g~~~ Tvc~1~L~NGF~V~g~Sacv~p~Nfd~eiG~kiA~~na~~kiW~LeGy~L~~~ 80 (81)

T PF13876 consen 1 VTPEDIDALIASEEYFTAGGGVPLTTLTVCVLTLRNGFTVTGESACVDPENFDEEIGRKIARENAVDKIWELEGYLLKQK 80 (81)

T ss _pred CCHHHHHHHhheEEEEEecccCcCCceEEEEEEECCCCEEEEeEccCChhhcCHHHHHHHHHHHHHHHHHHHhhHHEhhC

Confidence 6899999999999999865 89999999999999999999999999999999999999999999999999999997

N N

Query: Alignment with 6 closest homologs of gene_45_crAssphage_JQ995537 (Repl)
PSI-BLAST output (first round):

>SFN62202.1 replication protein (ReplL) [Izhakiella capsodis]
Length=134

Score = 45.5 bits (106), Expect = 2e-06
Identities = 18/64 (28%), Positives = 35/64 (55%), Gaps = 1/64 (2%)



Query 102 SNVIDEFSHNDITEYG-HINSRTFYKAIQELYTENIIRPTNKKNVYVVNHNYIFRGNINKFIQLY 164
++ I S++ I I+ T++K ++EL + I T +N Y +N +Y+F G+ F++ Y
Sbjct 62 TDTILMSYDIIDMKAVKISRTTYFKGMKELVEKQFIAETMIQNYYFINPDYMENGDRLSEFVKSY 125

>WP 074898747.1 hypothetical protein [Bacillus megaterium]
SFH67410.1 replication protein (RepL) [Bacillus megaterium]
Length=156

Score = 45.9 bits (107), Expect = 2e-06
Identities = 21/74 (28%), Positives = 38/74 (51%), Gaps = 2/74 (3%)

Query 90 IISYICDNLKYNSNVIDFSHNDITEYGHINSRTEFYKAIQELYTENIIRPTNKKNVYVVNHNYIFRGNINKFIQL 163

+++YI DNL +NSN++ + +I + I T I+ L + ++ K V ++N + I G+ NK L
Sbjct 69 VVNYILDNLDWNSNILIKTQQEIAKEAGIGENTVNTTIKMLVDKKFLK--VKTGVIMLNPDITIAYGSHNKRAHL 140

L1111 717707777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777
Query: Alignment of homologs of gene_54_crAssphage
HHpred output:

>10WF A Integration Host Factor Alpha-subunit/Integration Host; protein-DNA recognition, indirect readout, IHF; 1.95A
{Escherichia coli} SCOP: a.55.1.1
Probability: 31.26 E-value: 280.0 Score: 22.05 Aligned Cols: 37 Identities: 8% Similarity: 0.191

Q ss_pred cchHHHHHHHHHHHHhhCCCCCCCCccccHHHHHHHHHHHHHHHHHH

Q gene 33 Azobac 1 —-MTLNQIADDIILTAGYINK-EKAMTINRLQLLSWIHMYRNIIMLQ 60 (339)

Q Consensus 1 ~mMTLNgIv~~T~~~~ o~~~ s~d~~~~~ rglk~~I~~yRallIrQ 60 (339)
[+t +e |+, R e o S S S

T Consensus N Ir~~ignvssy—mmmmmmm e R e it i~~~ 37 (99)

T 1OWE A 1 MALTKAEMSEYLFDKLG--———————— LSKRDAKELVELFFEEIRRA 37 (99)

T SS_dSSp -CBCHHHHHHHHHHHHC----=-—-—=-—-—— CCHHHHHHHHHHHHHHHHHH

T ss_pred CCCCHHHHHHHHHHHhC-=-======—— CCHHHHHHHHHHHHHHHHHH

N N N

Query: gene_57_crAssphage_JQ995537
HHpred output:



>41lin A Tail needle protein GP26; helical,
protein engineering;
E-value=3.1le-06

protein,
Probab=98.83

Q ss pred

Q lcllgene 57 cr 78
(167)

Q Consensus 78
(167)

T Consensus 111
(300)

T 4lin A
(300)

T ss dssp
T ss pred
Confidence

111

trimeric coiled-coil, viral fiber,

2.70A {Bacteriophage P22}
Score=66.98 Aligned cols=88 Identities=15% Similarity=0.275 Sum probs=50.3

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHhhHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHEHEEh

LLTEKFDLIHSDLATISDKLTTIDTNIKNMSSALOGKFNALIAAVNDMKASNDTKNDATI IAALQGLVTQVNRNTSNINSLDGRVDALEQ
R R R TN I T R TV P Ivmmlamlmnnys s i~~l~~rvd~le~

P R o U o o U o SR SRR AU SPURE b PR b P P o S S i o DU S S S R o P o U DR R o SR o S B R I S
~Le~rl~~Le~~v~~Le~~v~~Le~rv~~le~~V-~~Le~~v~~Lesrls~Les~v~~Le~rv~~le~~Vs~L~~~vs~Le~rV~~Le~

ALNVRVTTAEGEIASLQTNVSALDGRVTTAENNI-SALQADVDDHESRITANTKAITALNVRVTITAEGEIASLQTNVSALDGRVTTAEN
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH-HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHAHEEHHTTTHHHEEHE

HHHHHHHHHHHhhhhhhhhHHHHHHHHHHHHHHH-HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHEE
3444455555555555555555555555555554 334444444555555666666666666666666666666666666666666653

o N

Query: gene_65_crAssphage_JQ995537 (a common fragment with gene_69_crAssphage_JQ995537
PSI-BLAST output (against viruses subset of NR database, second iteration):

hypothetical protein UGP 077

[uncultured crAssphage] (gene 69 crAssphage JQ995537)

Sequence ID: gi|674660388|YP 009052544.1

Length:

Query 1

Sbict 274

hypothetical protein UGP 073

868Number of Matches: 1
Score Expect Identities
115 bits(287) 3e-30 26/60(43%)

Positives Gaps

41/60(68%) 0/60(0%)

LTODMVNEENTRYITIRYAFDLSGKTITMPVGCELVFEGGIIENGTINLNKCKLTGMVGEE 60
LTQDM+NE NT YI++Y + L+G+TI +P
LTODMINEPNTIYILQYDYCLAGQTIELPDNSIILWRGGRIYDGAVKLNQCRLLSNYRQE

+++ GG I +G + LN+C+L +E

333

[uncultured crAssphage] (gene 65 crAssphage J0Q995537)

Sequence ID: gi|674660384|YP 009052540.1

Length:
110 bits(275) 1le-28

Query 1

561Number of Matches: 1
Score Expect Identities
60/60(100%)

Positives Gaps

60/60(100%) 0/60(0%)

LTODMVNEENTRYITIRYAFDLSGKTITMPVGCELVFEGGITIENGTINLNKCKLTGMVGEE 60

IN-frame extensi elongated coiled coil

166

166

198

198



LTODMVNEENTRYIIRYAFDLSGKTITMPVGCELVFEGGIIENGTINLNKCKLTGMVGEE
Sbjct 351 LTQODMVNEENTRYIIRYAFDLSGKTITMPVGCELVFEGGIIENGTINLNKCKLTGMVGEE 410

Phage-related protein tail component [uncultured Mediterranean phage uvMED]
Sequence ID: gi|787039080|BAR14575.1

Length: 1128Number of Matches: 1
Score Expect Identities Positives Gaps

29.2 bits(64) 5.8 12/42(29%) 20/42(47%) 0/42(0%)

Query 6 VNEENTRYIIRYAFDLSGKTITMPVGCELVFEGGIIENGTIN 47
+N + IR++ L G + +P + G I+ NGT N

Sbjct 275 INAQQFSQIPRRSYRLRGLKVQIPHNGIVQASGSIVYNGTEN 316

VA A o o o N N s

Query: gene_67_crAssphage
PSI-BLAST output (against viruses subset of NR database):

minor tail protein [Mycobacterium phage BrownCNA]
Sequence ID: gi|971761687|YP _009214946.1
Length: 765Number of Matches: 1

Score Expect Identities Positives Gaps
40.4 bits(93) 0.051 18/38(47%) 25/38(65%) 0/38(0%)

Query 237 LSNLTIEPIVNPKIWIGTATQYAAIAQKDNNTTYIVKS 274
++ T + N +W GTA QYAAIA K+ NT Y+VK+
Sbjct 728 VAGYTAAGLTNLNLWKGTAAQYAATIATKNANTIYVVKN 765

L10070017007007700777777707770777777070777777777777777777777777777777777077777777777777777777777777771777777777177777717717777177

Query: gene_63_crAssphage
PSI-BLAST output (against viruses subset of NR database):
Phage tail fibre adhesin Gp38 [uncultured Mediterranean phage uvMED]

Sequence ID: gi|775456205|BAQ90228.1
Length: 353Number of Matches: 1

Score Expect Identities Positives Gaps

47.0 bits(110) 2e-04 32/90(36%) 43/90(47%) 10/90(11%)

Query 13 GYNGAGMNYDGGNRRDV—-———— NGKANAGLTLGIIGTALGAWALFGNRRSAGASILGGAG 67
G G +N +GG R D NG+ + LG GTA+G + A S G G

Sbjct 210 GGRGYSVNANGGTRGDGYTITGNGQKSGTRGLGPSGTAIGGYGGSAGGGGANISTQAGGG 269



Query 68 GGGML—-—-—-—-— GDGSTNINVEFGATAGSGSGA 92
GGGML G+GS N +V +Gt+ +GA
Sbjct 270 GGGMLITGTGGNGSANTSVGAGGSGNSAGA 299

L1111 7707007077770777777777777777777777777777777777777777777777777777777777777777777777777777077777770777777777777777777777
Query: gene_64_crAssphage
PSI-BLAST output (against viruses subset of NR database):

tail sheath protein [Vibrio phage KVP40]
Sequence ID: gi|34419589|NP 899602.1
Length: 671Number of Matches: 1

Score Expect Identities Positives Gaps

35.8 bits(81) 2.3 24/93(26%) 43/93(46%) 9/93(9%)

Query 59 DGODLDTKSYYVNSPINSLNYVAVGWSWNLSQIPYLYWGGDNTNSGAECVMFNIESMIDL 118
+GQ + Y+ NS + +A GW Y + GG + N+GA+ MF ++ + D

Sbjct 318 NGQSIFIDEYFENSGSAYITAIAEGWKTESGA--YNFGGGSDANAGADDWMEFGLDMLSD- 374
Query 119 EDKMPDIMKMNLCANWYGSLSRGHVTVECTAYK 151

P+++ NL G+ + V++ T K
Sbjct 375 ----PEVLYTNLVI--AGNAAAEEVSIASTVQK 401

VA A o o o Nl

Query: gene_68_crAssphage_JQ995537
HHpred output (against VOG database):

>[VOG6373] |[KU160660-ALY09872.1| 21688..23658 + 656 aaltail protein

Probab=88.77 E-value=0.4 Score=56.56 Aligned cols=155 Identities=21% Similarity=0.308

Q ss pred CCCCCccCHHHCCHhHHHHhcccccChHHhhhhheceCCCccCCCCCCcEEEECCCCCCCCCcEEEEeCC
Q lcl|gene 68 cr 464 LDGDGKVPASQLPSYVDDVLEGYYVDETHFAEKYIEDAPVYYTPEKGKIYVDISESTDYSGKTYRWSGT
Q Consensus 464 LDasGKVPaaQLPSyVDDVLEgyYad~t~Fa~~~1~afP~~aTGEsGKIYVdld~gts~TNKtYRWSGS

==+l .+I].. e B I S R S B I e +H+++ ] ===
T Consensus 373 AdvtGti~Ta~LPPL--AiNe~~~VAsQ--—-—-—--— aaMLALTAQRGDMAIRSD-—-—--- nG~tYvLSsDsPgTLadWKEL
T [VOG6373]|KUl6 373 ADISGTVPTSALPPL--AVNDVFTVATQ-—---—--— AEMLALTAQRGDMAIRSD-——-- TGKSYALSTDSPGTLADWKEL
T ss_pred hhcccecceceCCec--cccececcchhH-————-—— HHHHHHHhhcCceeEecc----- CCceEEEecCCCcchhhHHHH
Confidence 355899999999987 34443322211 224568889999999999 7888877632
Q ss pred cCccccCccee——--- eeeccCCcceeeechhcCCCCCCcceeE---EEeccCCceEEecceeE-ecccc-—-cccCCCCC

Q lcl|lgene 68 cr 538 SETLALGEVTG----- TAYDGGKGKKTTDIVNSLPKYIPSTQIK---LFRSVNGNIVIGSHHYE-FNNTT--NVYESKPF

Sum probs=93.1

537
537

437
437

606

(696)
(696)

(656)
(656)

(696)



Q Consensus

T Consensus

T [VOG6373] |KU1l6
T ss_pred
Confidence

ss_pred
lcllgene 68 cr
Consensus

10 100

T Consensus

T [VOG6373]|KULl6
T ss pred
Confidence

538

438
438

607
607

518
518

ssslalgeTa~—----- Ta~rGDrGK~ayD~ss~~~~p~~st~i~——=~~ a~TNgNi~Ig~~t~~-atnvt--s~~G~~~1
BT P I O I I T S IR O R il B S i S o I it
MAAGQVQSVAGKtGVV~LVK~DVGL~~VDNTsD~aKPvSTATQTALN~KANTsHThlwadltdkp~tfapsahvH~AAD~
MAAGQVQSVAGKTGVVALVKGDVGLGSVDNTSDAAKPVSTATQTALNAKANTSHTHLWADLTDKPATFAPSAHVHSAADL
HhccceeeecccccEEEEEeccccccccecccchheceCechhhhHHhhecccccececcecccceccececccecceccCecccecccecchhhh

43333333333 5679999999999999999998765422 12222222111111110 11111 12222233
CCC----Ccccceccecelcecceccecececcceceecce

NDG----ITFPIVSKTESGVMSAADKVKLDE 633 (696)

~~vgmm— o tf~~vadt~~g~~s~~rkvmva 633 (696)

++ | P 2k n R [ I R S

tsGt~~~ARLP~ATtsa~GAmMSAADKt~~D~ 548 (656)
TSGTVPVARLPLATTSANGAMSAADKTLEDS 548 (656)
ccCccchhhcecececceccececchhhhhhhhhhhe
333 236777888999999999988765

VA A o

Query: gene_73_crAssphage_JQ995537
HHpred output (against VOG database):

>[VOG2791] INC_021560-YP _008130158.1| 7571..9049 + 492 aaltail sheath protein
Probab=83.89 E-value=13 Score=39.74 Aligned cols=117 Identities=32% Similarity=0.387 Sum probs=67.3

Q ss pred
Q lcllgene 73 cr
Q Consensus

T Consensus

T [VOG2791]1INC 0
T ss pred
Confidence

Q ss pred
Q lcllgene 73 cr
Q Consensus

T Consensus

T [VOG2791]INC_O
T ss _pred
Confidence

77
77

91
91

151
151

161
161

cceEEeceeeccccccCCeEEEEEecCcccccccceEEEEecCCCCCHHHHHHHHHHHhce-————~ Cccccchhheeee
ATTFSANLTIGDVNAYSDYSIMIVKKGLKENERNRWTATIHTGLNPTANDVAKKLANQINN-—-———— NTVGHGIKASVAE
attfsanltigdvnaysdysimivkkglkfnernrwtatihtglnptandvakklanginn------ ntvghgikasvae
Rt e ol I e it [ 1.+ = == - +. =L+t -
g~Rat~~iTvtg~at~~g~-~~v~IaG----esv~--v~va~g-—-d~a~~iA~~i~~aINa~~~~~~~~—~ 1PvtA~~~a
GTAEIRTMTVGALPAAGGQ-AVVQIAG----ESVS--IDIAAG--TSANDTAAALANAINAYFNPLSKK-SLPFTAVAAA
ccceeEEEEecccccccce-EEEEECc----EEEE--EEEecC--CcHHHHHHHHHHHhccccccceccC-CCCeEEEecc
3334445555544333322 2222233 4443 344444 4678999999999997 32 3345677777
eEEEEEEeccC-—---- CCEEE--eccccee--eEEEEEEecCCcCcccHhHHHHHhHHHHHhhCCCEE
AKITLTAESKG-—--—-- IDYEI--LGADELV--GISVTVTATGFPAYGDAAYITDLANKAAADAGIEYT 209 (287)
akitltaeskg----- idyei--lgadelv--gisvtvtatgfpaygdaayitdlankaaadagieyt 209 (287)
+.o+ I+ | ] .4+ + ++]| -+ | -+ [ [+.—. | +—.+.—- |+
~vVtLTak~KG~~gneldv~~~yy—~~~~~ p~Gv~~t~~a~-T~G~g~p----dla~~lAamg~~~y~ 222 (492)
NVVTITARHKGVYAAGLDIFIPVL-EGGNVFTGANLTMATT-TPGVGNP----DLSAILAAMGDDPFE 222 (492)
ceEEEEEeecccccCcceEEEeec-CCcccccceEEEEecc-CCCCCCec———--chHHHHHHhCCCchh

89999999998 45544 3 33333 888888764 2333332 455555555555444

606

517
517

150
150

160
160

(696)

(656)
(656)

(287)
(287)

(492)
(492)



A N N a

Query: gene_87_Chitinophaga_FOJF01000001 (homolog of gene_53_crAssphage)
HHpred output:

>1HUU A PROTEIN HU; DNA-BINDING PROTEIN, DNA SUPERCOILING, ALPHA/BETA; 2.0A {Geobacillus stearothermophilus} SCOP:
a.55.1.1

Probab=90.86 E-value=2.7 Score=28.86 Aligned cols=57 Identities=11% Similarity=0.217 Sum probs=0.0

Template Neff=9.900

Q ss pred CCHHHHHHHHHHCCCCCCCHHHHHHHHHHHHHHHHHHHHHcCCceecCCCCeeEEEeecCCC

Q Q 6428000 10 TSKAAYNDFCSQHPNEQISFIQYKEIILGENTLLADHVLETGERIKLPFGLGEISIAKFRPP 71 (163)

Q Consensus 10 ~s~~~Yk~fk~~~pr~~1ld~~~f~r~sII~~~Nk~1l~~~vie~g~~1KkLP~~1G~I~I~k~~~~ 71 (163)
B e e T cPUURIIE o SR E e N R U I B B I o B A e +

T Consensus 2 ~~v~v~lenmniasvsvonn VAU~~~ B T e VA R O A i 58 (90)

T lHUU_A 2 NKTELINAVAET-SG--LSKKDATKAVDAVFDSITEALR-KGDKVQLI-GFGNFEVRERAAR 58 (90)

T ss_dssp CHHHHHHHHHHH-HC--CCHHHHHHHHHHHHHHHHHHHH-TTCCEEET-TTEEEEEEEECCB

T ss_pred CHHHHHHHHHHH-hC--CCHHHHHHHHHHHHHHHHHHHh-cCCeEEEc-CCEEEEEEEecCc

JI11177000 070777 7077077777770777777707777777077777770777777777777777777777777777777777777777777777777777777777777777777717
Query: gene_90_crAssphage_JQ995537
CDD output:

RepL,pfam05732 Firmicute plasmid replication protein (ReplL)
Pssm-ID: 253356 Cd Length: 165 Bit Score: 31.78 E-value: 0.18

10 20 30 40 50 60 70
e T e T e T
lcl|segsig MTFKE YIAENIKFNSNVIYISHDLIKGYGLVKPNYRDYYNAiayLEDENIIKRTNiRNIYVVNPIYIFRGDVNKLINIISE 171
Cdd:pfam05732 WLIDNLNSNNTLIMTQREIAEETGISLETVRQTMKA---LEEGNFLKKKT-SGVYMINPDLLFKGDDTKRLNLLLQ 134

N Al

Query: Alignment is shown for WP_052747845.1 (from Geoglobus ahangari), PSIBLAST hit to gene_3_IAS_virus_KJ003983
CDD output:

NT Pol-beta-like super family clll966

Nucleotidyltransferase (NT) domain of DNA polymerase beta and similar proteins; This superfamily includes the NT domains
of DNA polymerase beta and other family X DNA polymerases, as well as the NT domains of Class I and Class II CCA-adding
enzymes, RelA- and SpoT-like ppGpp synthetases and hydrolases, 2'5'-oligoadenylate (2-5A)synthetases, Escherichia coli
adenylyltransferase (GlnE), Escherichia coli uridylyl transferase (GlnD), poly (A) polymerases, terminal uridylyl



transferases, and Staphylococcus aureus kanamycin nucleotidyltransferase, and similar proteins. The Escherichia coli
CCA-adding enzyme belongs to this superfamily but is not included as this enzyme lacks the N-terminal helix conserved in
the remainder of the superfamily. In the majority of the Pol beta-like superfamily NTs, two carboxylates, Dx[D/E],
together with a third more distal carboxylate coordinate two divalent metal cations that are essential for catalysis.
These divalent metal ions are involved in a two-metal ion mechanism of nucleotide addition. Two of the three catalytic
carboxylates are found in Rel-Spo enzymes, with the second carboxylate of the DXD motif missing. Evidence supports a
single-cation synthetase mechanism for Rel-Spo enzymes.

The actual alignment was detected with superfamily member cd07749:

Pssm-ID: 325146 Cd Length: 156 Bit Score: 109.19 E-value: 4.35e-31

10 20 30 40 50 60 70 80
e e T T T T
gi 919192344 1 MRALEVLCERLGGKGIRWVVGGSLSLALQGVDVQPEDIDLITDEEGAYRIQEILSDFLVKPVRYSSIGAFSSHYSIFEVE 80
Cdd:cd07749 3 LRALRKFYERLKNINVNWALTGSLSFALQGVPVEPHDIDIQTDNEGAYEIERIFHEFVNTEVRFSESEGIRSHFGELQID 82
90 100 110 120 130 140 150

* T e

gi 919192344 81 GVRVEVMGGLRVHAKGRAVDLTERLDRPV-YVKIGDLTVPLSRLDDHLESYRLLDRPKDREKIQKILEQLKNQS 153
Cdd:cd07749 83 GIKVEIMGDVQKRLEDGWWETPVDLNRYKrFVEVEGMKIPVLSLEYEYQAYLKLGRKKNQIEKAEMLKKYLQQOR 156

Note conservation of DxD motif, signature of Nucleotidyltransferase family

VA A N Nl

Query: gene_12_IAS_virus_KJ003983
HHpred output:

>4PJ1 X mHsp60, mHsplO; Human, Mitochondrial, Chaperonin, Complex, Symmetric; HET: MG, ADP; 3.15A {Homo sapiens}
Probab=98.07 E-value=1.5e-07 Score=66.50 Aligned cols=92 Identities=28% Similarity=0.367 Sum probs=0.0
Template Neff=6.900

Q ss pred CcccceccHHHhhhhheecceccccecccecceEEEeeCC-ccceeeeeeeccceee————————— eceeccEEEeCCceeecc
Q Q 1786342 1 MLKVNSIKPLENKIVTTCDTYDNDKTKGGIIIKTNG-TIKEYQRVEAVGSTVR-—-——-————— DIKVGDLVMINPTRYIVP 70 (140)
Q Consensus 1 mlkinsi~plfnkivttcdty~~dktkggiiikt~g-tikeygrveaigstvr---———-—--- dikvgdlv~inp~ryivp 70 (140)
T R I R aPIE SE  I 8 ll B ll E R o B B R o S
T Consensus SEES B LG la\AlIn/aeoeeses (Ediee( @ Lal ijeysaatatorseaiveses G~VvavGpg~r~~n~~ (ofpataes B ) e R 77 (114)
T 4PJ1 X 3 GOAFRKFLPLFDRVLVERSAAE-TVTKGGIMLPEKSQGKVLQATVVAVGSGSKGKGGEIQPVSVKVGDKVLLPEYG—-~-- 77 (114)
T ss _dssp CCCBTTEEECTTEEEEEECCCC-CBCTTSCBCCTTTSCCCCEEEEEEECSCBSCSSSSCBCCSCCTTCEEECCSSC———~—
T ss_pred cccccccEecCCEEEEEecCCc-eeccceEEecCccCCCeeeEEEEEecCCCCCCCCCececceeecCCEEEecCCC———~



ss_pred
Q 1786342
Consensus

10 10O

Consensus
4pJ1 X
Ss_dssp
ss_pred

H 334

71
71

cchhhcCccccccccceeeeeccccEEEeCCeEEEEEecccccEEEccce
KHKEKRGESLKGVIGDELTFGVNFPIVEYNDKRHLLINDQDIDYIIDGEE 120 (140)
~hkekr~eslkgiigdelt~~vnfp~vey~~krhlli~dgdidyiidgee 120 (140)

| .+ Rt oot o O o S O Ik s
—————————————— O S e e e e T e e I R G WS 7 Kt N (T R (I R Y)
—————————————— GTK--—--—---—--VVLDDKDYFLFRDGDILGKYVDKL 104 (114)
—————————————— CEE----—-—----EEETTEEEEEEETTTCCEEECC--
—————————————— CEE--—-—---—-EEECCEEEEEEEhHHEEEEEcchh

o

Query: gene_17_IAS_virus_KJ003983

HHpred output:

>37ZK4 B DIPHOSPHONUCLEOTIDE PHOSPHATASE 1 (E.C.3.1.3.2); THREE-DOMAIN HEME-CU NITRITE REDUCTASE, ELECTRON; HET: FUC,

GOL, NAG, PO4;
Probab=99.55

Template Neff=9.100

ss pred
Q 4470287
Consensus

0 10O

Consensus
3ZK4_B
ss_dssp
ss_pred

RN

ss_pred
Q 4470287
Consensus

0 10O

Consensus
3ZK4 B
Ss_dssp
ss_pred

HoH

ss_pred
Q 4470287
Consensus

10 10 O

658
658

198
198

726
726

278
278

806

1.65A {LUPINUS LUTEUS}
E-value=7.le-15 Score=158.36 Aligned cols=354 Identities=12% Similarity=0.002 Sum probs=0.0

eeeceeeeCCCCCCcEEEEEeecCC---CceecCCeEEEEecC---CCCceeeEekEeecCCCCcHHHHH-----— HHHHHH
TTHKCIVNGLTKGDYEYRVGRDND---PYYVSEPLKFKVLAN---SDVTSFTYAXVTDQQGFNWAEYQ———-——~ AWKKSA
[ R PO S N T [+..+. ... S Y
NI s LETNENN ENPNS TR IO oM N 7 ETNPNP PN RVEVENE N LT I R o N fonngDrm v S S

YIHTSFLKELWPNREYTYKLGHRLENGTTIWSKEYHFKASPYPGQSSVQRVVIFGDMGKAEADGSNEYNNFQPGSLNTTK
EEEEEEECSCCTTCEEEEEEEEEETTSCEEECCCEEEECCCCTTCCSCEEEEEESCCCCCCTTCCBCTTCCCTTHHHHHH
eEEEEEEeCCCCCCEEEEEEeeeccCCCeeeceeEEEECCCCCCCCCcEEEEEEecCCCCCCCCCeccccCCCCCcHHHEEH

HHHHhhCCCcceEeecCcccccCccchhhHhHhhhhHHHhcceeeeCCCCccccecCCCCccccCCCCeccccceeeeccce
MMLSREEPDIQFTVNTGDITQSGNRVSEWLDYYDGRQYLNNLVEMEFTIGNNDLCGHNATELTNGEDATSKYSHINVLRYF

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ gnh~~~~~~v~vvnvvv v v vy v
............ T R N R U e S I I IR e e
e d~v1~~GDl~y~~g~~~~wd~f~r~~~~~ I~v~~~Pr~~ GNHD~~~~v~v~v—mm———————— v v s~~
QITQDLEDIDIVFHIGDLCYANGYISQWDQFTAQIEPIASTVPYMTASGNHERDWPGT - ——==——=———— GSFYGNLDSGG
HHHHTGGGCCEEEEESCCSCCTTCTHHHHHHHHHHHHHHTTSCEEEECCHHHHCCTTT---—-——————— TCSSCCSTTTT
HHHHhhccCCEEEEecccccCCCchHHHHHHHHHHHHHHCCCCEEEeccCCccCCCCC———==—==—=——— CccccceCCCce

ccccccecceCCeccecCCecCCCClceceeEEecCceEEEEeecccccceccceccecceccccecCCCececcccecchhHhhecccchHHHHHHEHE
TFELDSDNTYEVEWNGVKYPIYSLYSEFNYGDFHFVSLNSEIATIASSKMYKDWSSDTYAGDRTFAEAANAQIEAWFIKDLQ

725
725

277
277

805
805

346
346

885

(1147)
(1147)

(1147)
(1147)

(571)
(571)

(1147)
(1147)



T Consensus 347 ~~vnmmnaan R o R e ysSf~~g~v~fi~ldt~~~~v—————————————————————————————~a Oo~~ 394 (571)

T 3Z2K4 B 347 ECGVPAQTMFFVPAEN---REKFWYSTDYGMFRFCIAHTELDW-——————=—————————————————————— RKGTEQYE 394 (571)

T ss_dssp CTTHHHHHHSCCCCSS---TTTCCEEEEETTEEEEECCTTSCC-—-========—=————————————————— STTSHHHH

T ss_pred CCCCchhhcceCCCcc---CCCceEEEEeCCeEEEEEeCCCCC————————————————————————————— cCCcHHHH

Q ss _pred HHhcCccc---cCCCeEEEEecCCcccccecchhecceCCceCCCCecceccecceccecchHHHHHHHHHhCCcCEEEeCCCceeeeee

Q Q 4470287 886 KWSGKDIP---TNCAKCIVYMHEMPFTIVTYDFMKGSXSRAGSHLNTLNTNGNYRFSRLFKKFGIRLVMGGHKHTYSISK 962 (1147)

QO Consensus S G e e e WALV A HAD N a0 e e s e s vd~~~~gH~H~Y~R~~ 962 (1147)
[t P el gy R SR o o e o o ol I [ o o o N O B I S I

T Consensus 395 wL~~~L~~~~rr~rn~a~rW~rIV~~HAPr~r~vSvv~v v v v v —m—m—— v v v 1~~11~~~~Vdlvl~GH~H~yer~~ 466 (571)

T 3Z2K4 B 395 FIEKCLASVDRQKQPWLIFLAHRVLGYSSAGFYVQEG-———————— SFEEPMGREDLQHLWQKYKVDIAMYGHVHNYERTC 466 (571)

T ss_dssp HHHHHHHHCCTTTCCEEEEEESSCSSCCCBHHHHHTT---—-—-—-—-— CSSSTTSSTTHHHHHHHTTCSEEEECSSSSEEEEC

T ss pred HHHHHHHhcccccCCEEEEEEecCCcccCccccececcC——=-————~ CcccchhHHHHHHHHHHCCCCEEEECChhHHHhcC

Q ss_pred eccCCCccccceccecCC-—-CCceEEEEcCCCcCcccCCC—--CccccceccCCccCCEEEEEEEcceEEEEEEecCCCccEEEe

Q Q_4470287 963 PIYDAPLNYITTSNK---VNSTIDIMSSMSDDLSRKPV--IQVLNAKDVQTNNYARYEVVDKITAPTYVMSQATGYKLVS 1037 (1147)

Q Consensus 963 prr~~vvv N v~~~ —— G Y G G N N N N NN N N NN N N N NN N N 1037 (1147)
[++++++. 0oL I S I I SO I I AR 5050600000 R B o o o e S o e e LI P

T Consensus 467 ~~~~~~m NN~~~ ge~~1v~GrgGr v~y v v v v v v v Gy~~1~v~~~~ Iv~vmvvvv~~ g~-v~D 545 (571)

T 3ZK4_B 467 PIYQONVCTNKEKHNYKGNLNGTIHVVVGGGGASLAEFAPINTTWSIFKDHDFGFVKLTAFDHSNLLLEYRKSSDGQ-VYD 545 (571)

T ss_dssp SEETTEESCCCSSEEESCCSSBEEEEECCSSSCCCCBCSCCCTTEEEEECSCEEEEEEEEETTEEEEEEEETTTCC-EER

T ss_pred eeecCeeccccccccCCCCCeceEEEEeCCCcceccecCCCCClleceekecCceeEEEEEEEeCCEEEEEEEECCCCC-EEE

Q ss _pred ccccCCCCCCCChhheceecccCCCCC

Q Q 4470287 1038 NKEQPSGNAYTIPWLMSYFKASTNAS 1063 (1147)

Q Consensus 1038 ~~~nmnnm~vnmnvnmnvnanva~va v v v~ 1063 (1147)
BRSPS ar e A 0000 S 500000 Po000 0

T Consensus 546 ~fr~in~ra~vmanvnanvnnav~vnac 571 (571)

T 3ZK4_B 546 SFTISRDYRDILACSVDSCPTTTLAS 571 (571)

T ss_dssp EEEEECCHHHHHSCBTTBCCCCCSCC

T ss pred EEEEEeCccccccccecceCCCececCl

N Al

Query: gene_18_IAS_virus_KJ003983
CDD output:

LamG super family clz22861 Laminin G domain;Laminin G-like domains are usually Ca++ mediated receptors that can
have binding sites for steroids, betal integrins, heparin, sulfatides, fibulin-1, and alpha-dystroglycans. Proteins that
contain LamG domains serve a variety of purposes including signal transduction via cell-surface steroid receptors,
adhesion, migration and differentiation through mediation of cell adhesion molecules.



The actual alignment was detected with superfamily member pfaml3385:

Pssm-ID: 328935 Cd Length: 152 Bit Score: 33.51 E-value: 0.15

10 20 30 40 50 60
B T e e T I
lcl|segsig MGNIK 583 ITYDIFIIKVYVDGVLTAVTKETS-FPSLSDRVYFGGRIAGDKSTY1cDCNIYNFQLYDTALTDFDIM 649
Cdd:pfaml3385 87 VTYDGGTLRLYVNGVLVGSSTLTGgPPSGTGGPLYIGRSPGGDDYF--NGLIDEVRIYDRALTAAEIA 152

A A N A

Query: Alignment is shown for CBL38474.1 CotH protein [Anaerostipes hadrus], the best hit to gene_19_IAS_virus_KJ003983

CDD output:
CotH protein; Members of this family include the spore coat protein H (cotH).
Pssm-ID: 331517 Cd Length: 319 Bit Score: 68.10 E-value: 1.0le-11
10 20 30 40 50 60 70 80
T e T
gl 291559674 811 GTSSLQYAVKNYKIKLKnpdgsKYKYSPFKNgilEDTFCLKADYMESSHANNtgmaKFINDELYDTKVPPQQTNSkVRTA
Cdd:pfam08757 5 GNSSREFPKKSYRLKFD----- KGLEQRFPG---LRKLNLNAEFNDPSLLRN----KLAYDLFRDLGVPAPRARF-VELY
90 100 110 120 130 140 150 160
T T e T
gl 291559674 891 INGfpiglyiakdsastpVYMGVENE--NLDKGCNKSFGLDNE1tggENCMSFEVSSNSDTSagafKNDTDES1rtDFEL
Cdd:pfam08757 72 VNG-=—==——=——————— EYYGLYLLveSVDKHFLRAHGLDKD----GNLYKADDANFSLKL----SFGDPEK---YQLK
170 180 190 200 210 220 230 240
T T O N T
gi 291559674 969 RYPDEDDCTSEQitekYNVLKRLVTWVKNADETTFKNELEQYFNKEYLLKYFLQVHLFGMVDNLGKNMMLTTWDGN---1T
Cdd:pfam08757 126 FEKELDEGGEED----WEDLSELIDFLNDTSEAEFEAELEKYIDVDSFLDWLAFNILIGNTDSFSHNYYLYRPDENgkwR
250 260 270 280 290 300 310 320
T T S T
gi 291559674 1046 WYPgfYDLDTQLGLDNTGYLKEFYSDIDITEGVYNTSGSKLWTMV--ENVFADELSAMYKKLRTSKYRLDNILKYwYDGQV

Cdd:pfam08757 202 FIP--WDLDLAFGRDWRGIGLTLDEFDEPEEGIANPEENVLFRRL1ANPEFRARYIARLEELLDGVFTEERLEAK-IDALH
330 340 350 360
T T L T T
gi 291559674 1124 AQIGELgYNKDMEAKYIKFKNDYLFmlhgRRSEHMKKWVKERLLYL 1169
Cdd:pfam08757 279 ALIAPA-LERDPQKWGGLETATQYE----QEVEYLKDFIRQRRRYL 319

N N N

Query: gene_20_IAS_virus_KJ003983

CDD output:

LRR_3 super family

cl27891 Leucine Rich Repeat;

890
71

968
125

1045
201

1123
278



Pssm-ID: 332712 Cd Length: 1153 Bit Score: 33.31 E-value: 1.0
10 20 30 40 50 60 70 80
B T T L T T T T
lcl|segsig MNIKI ~ 130 DLTGCSKLRTIEINKCDSYKELRvsnlanletvkivscagiSSVIIINCpRLRTVNIEYCDKLTTIQIN-NCKSLvggts
Cdd:PLN03210 652 DLSMATNLETLKLSDCSSLVELP---——————————————— SSIQYLN--KLEDLDMSRCENLEILPTGiNLKSL----—
90 100 110 120 130 140 150 160
T T T T T
lcl|segsig MNIKI =~ 209 dNYIRVANCNNINS-LDLSNNsnlkkvsidgcdrvkIETLKIHQTNITDVSSSTNLNDNMKLDLTEFS-—-----—- QLKT
Cdd:PLN03210 707 -YRLNLSGCSRLKSfPDISTN--—-———————-————— ISWLDLDETAIEEFPSNLRLENLDELILCEMKseklwervQPLT
170 180 190 200 210 220
T T A A T
lcllseqsig_MNIKI_ 280 -FTCYYNKSVKYIAFANNQNApIPITSTFQECSNLER--IYGCVEL----SNTSYSG*YGL-FRGCSK 339
Cdd:PLN03210 771 pLMTMLSPSLTRLFLSDIPSL-VELPSSIQNLHKLEH1eIENCINLetlpTGINLESLESLALSGCSR 837

N

Query: gene_29_IAS_virus_KJ003983

CDD output:
>HTH 17 pfaml2728 Helix-turn-helix domain; This domain is a DNA-binding helix-turn-helix domain.
Pssm-ID: 315411 Cd Length: 51 Bit Score: 33.18 E-value: 2.53e-03

10 20

B T L T cea
45 LSXHQACQKLNVSRATFDNLVREGKLP 71
2 LTVEEAAELLGVSRSTVYRLIRSGELP 28

l. *
lcl|segsig MXKVI
Cdd:pfaml2728

VN NN

Query: gene_42_lAS_virus_KJ003983
HHpred output:

NAG;
Similarity=0.313

infection; HET:
Identities=22%

>3CT0_A Morphogenesis protein 1; Cell wall, phi29, hydrolase,
Probab=99.47 E-value=1.8e-15 Score=138.45 Aligned cols=136
Template Neff=8.600

cccccChHHHHHHHHHHHCCCCHHHHHHHHHHHHHHCCCCCCccC———-— CCCCccceeeecccHHHHHHHHhC--CCCC
219 KINKVNPNAVRALNYFMNKGLTREQSAGLVGNLMAETGMNIRAVN-——-—-— PYSGAYGIAQWLGSRKTALFNKYG—--NNPT
219 ~~S~~~knAk~I~~aLkk~G~S~a~AAGILGNIg~ESGgNP~AVN-————~ GG~A~GL~QWt~~Rf~aL~A~aG--ni~N

Q ss pred
Q Q 1802265
Q Consensus

208
706

279
770

1.77A {Bacteriophage phi-29}
Sum_probs=0.0

291
291



T T e e [ e N R e I I B e I I e I

T Consensus 10 ~~~~~~~ a~~i~~~l~~~G~s~~~aagllgn~~~ESg~~p~~~~~~r~mnnnn g~Gl~QwW~~r~~~vv a~~~gr 89 (159)
T 3CTO_A 10 TMSEMKVNAQYILNYLSSNGWTKQAICGMLGNMQSESTINPGLWONLDEGNTSLGFGLVQWTPASNYINWANSQGLPYKN 89 (159)
T ss _dssp CHHHHHHHHHHHHHHHHHTTCCHHHHHHHHHHHHHHHSSCTTCBGGGCTTCTTSCBTTTTBSSHHHHHHHHHHHTCCSSS
T ss pred ChhHHhHHHHHHHHHHHhCCCCHHHHHHHHHHHHHhcCCCcccccecccCCCCCCeceeeeeecCcchHHHHHHHCCCCCCC
Q ss pred HHHHHHHHHHHhccCcH-—-—=-—-—— HHHHHHHcCCCHHHHHHHHHHhccccCChhHHHHHHHHHcccccceC
Q Q 1802265 292 LDQQLDFIWHELNSSHS--—---— RGLRMLRQSNNPSDAAANAFGYYEFSAGPLOAVRAMNAAGKNTKWK 354 (472)
Q Consensus 292 ~~dQL~fainEl~~~y~——————- s~lk~Lk~a~d~~~AA~af~~~yErpgg~~~~~ Re~~RA~~~~~ k~~ 354 (472)
500 | SPoirFrrt a0 000 80000 R 8 S A [ S I [ R IR S IR S i
T Consensus 90 ~~~Qr~~m~~ N~ N AN AN AN AN NN NN NN NN N N N aa~~~~~~ YEr~~~~rn~~ Reo~~Anvn~vn~vnnn 159 (159)
T 3CTO_A 90 MDSELKRIIWEVNNNAQWINLRDMTFKEYIKSTKTPRELAMIFLASYERPANPNQPERGDQAEYWYKNLS 159 (159)
T ss dssp HHHHHHHHHHHHHHTCSCCCSSSCCHHHHHTCCSCHHHHHHHHCCCCCCCSCCCCTHHHHHHHHHHHHCC
T ss _pred HHHHHHHHHHHHhcCCcccccCCccHHHHHhhCCCHHHHHHHHHHHcCCCCCCCchHHHHHHHHHHHEhcC

>3CB7 A Lys-rich lysozyme 2 (E.C.3.2.1.17); Digestive lysozyme 2, Musca domestica; HET: ACY; 1.9A {Musca domestica}
Probab=94.85 E-value=0.024 Score=51.02 Aligned cols=51 Identities=24% Similarity=0.143 Sum probs=0.0
Template Neff=8.300

Q ss pred HHHHHHHHCCCCHHHHHHHHHHHHHHcCCCCCccCC----CCCccceeeecccHH

Q Q 1802265 229 RALNYFMNKGLTREQSAGLVGNLMAETGMNIRAVNP----YSGAYGIAQWLGSRK 279 (472)

Q Consensus 229 ~I~~alLkk~G~S~a~AAGILGNIg~ESGgNP~AVN~—-—--- GG~A~GL~QWt~~Rf 279 (472)
B R S [ R b S S R I [ I 5 SR S S B

T Consensus 11 ~l~~v~~nnn g~~~ I~~~ ia~~ES~frrrrnnnvnnnn gr~~~Gl~ Qi 65 (126)

T 3CB7_A 11 SLAREMYKLGVPKNQLARWTCIAEHESSYNTKAVGSLNSNGSRDYGIFQINNYYW 65 (126)

T ss dssp HHHHHHHHTTCCGGGHHHHHHHHHHHHSSBTTCBCCCCTTSCCEETTTTEETTTT

T ss_pred HHHHHHHHhCCCHHHHHHHHHHHHHhhCCCcccceccCCCCCCceEEEEEecccee

o N Al

Query: gene_50_IAS_virus_KJ003983
HHpred output:

>3UQZ A; SAM and Rossmann Fold, DNA; HET: S04; 2.7A {Streptococcus pneumoniae}
Probab=100.00 E-value=4.4e-37 Score=323.75 Aligned cols=268 TIdentities=12% Similarity=-0.037 Sum probs=0.0
Template Neff=8.400

Q ss pred CCCCccclCCCCCchhHHHHHHCcCccccececccecCChhhHHHHHHhhHHHHHHHHHHhccCchhH-hhCCCcceceCCCC
Q Q 5475696 134 XXXLAILRGLDNSLPISTQQFYDPKNGKTWEKGRWNKEDIEKFKETIDAEFEATIKEALNSGKYDR-IVLPPIESLFHEKS 212 (837)
O Consensus 134 ~~~Ls~L~GIg~~~~~~ Lv~frmmnnns a~e~~~ e~L~ki~v~mnnnnn e~~krv v l~~i~i~~~De~ 212 (837)

R e O a i tooiaaaa., B I & ot S I



T Consensus 8 ~rn~nn—~ gigr~~mmvvv v v v vy e I~~~ Ir~nmarnmnnvnna v v v v~ it~~d~~ 80 (288)

T 3UQZ_A 8 IYKLKK-SGLTNQQILKVLEYGENV--———-— DOQELLLGDIADISGCRNPAVFMERYFQIDDAHLSKEFQKFPSEFSILDDC 80 (288)

T ssidssp HHHHHH-TTCCHHHHHHHHHHHGGG------ TTBCCHHHHHHHTTCSCHHHHHHHHHHCCHHHHHHHHHSSCEEETTSTT

T ss pred HHHHHh-CCCChHHHHHHHHHhhcC------ ChHHhhcCHHHHhcCCChHHHHHHHhcCChHHHhHHHcCCCEeecCCCC

Q Ssipred ccHHHhcCCCCCeEEEEecCHHHc----eEEEeCCCCCHHHHHHHHHHHHHHhhCCCeEEECCCCCCHHHHHHHHHHHCC

Q Q_5475696 213 LPAKGKKGDKTSISDISKERVPKL----YEYLKNKYEEVFGELEVEDKKETKNTTSVTKIISGGQTGVDTIGLQVAKELD 288 (837)

Q Consensus 213 YP~~LkeI~dpP~VLY~kGnl~~1----IAIVGTRk~S~YG~~~A~~ia~~LA~~Git~IVSGlA~GIDtaAH~gALeaG 288 (837)
|| oA+ +++++ ] |+ |+ ++.+ [ T e s PR o SR o o PO (s SRR I Y I I SR I B OO S O I 5 o I o o |

T Consensus 81 YP~~Ln~~~n~~ PP~~Lf~r~Gr~~1llrv~v~v~riaTIvGsRy v~~~ ~v~v v~~~ B R ivsG~a~GiD~~a~~~al~~~ 158 (288)

T 3UQZ_A 81 YPWDLSEIYDAPVLLFYKGNLDLLKFPKVAVVGSRACSKQGAKSVEKVIQGLE-NELV-IVSGLAKGIDTAAHMAALQNG 158 (288)

T ss dssp SCHHHHTSTTCCSEEEEEECGGGGGSCEEEEEECTTCCHHHHHHHHHEHHEHTTT-TCSE-EEECCCTTHHHHHHHHHHHHT

T Ss_pred ccHHHHhcCCCCEEEEEEcChhhhcCCcEEEEecCCCCHHHHHHHHHHHHHHH-CCCE-EEcCCCCcHHHHHHHHHHHCC

Q ss pred CCEEEEecCCCcCcccchhhHHHHHHHHhCCEEEEcCCCCCCCCCccccHHHHHHHHccCCCEEEEEeCCCCcHHHHHHHH

Q Q_5475696 289 VETGGTAPKAFLREEGIDKEDVRSYGLTEITDEEQEEYTARTGKKDNYTGRTDLNVKNSDGTVYFNYGNDSTGLKATRRS 368 (837)

Q Consensus 289 G~TIAVLg~Glld~~yP~~n~~L~~~I~e~G~1lISE~pPgt~p~~~~Fp~RNRIIAGLSAgtVVVEAg~kSGGSLiTA~~ 368 (837)
S B I O e B O e e e e I e B I o I R e e o I R I B B e e e e o I o B I o o o AP S B o S I S

T Consensus 159 g~~I~Vlp~g-l~~~~pr~~mmsss iv~v~v~lviSe~~vvvvv v RNr~i~~1lsd~vivv~~~~~~ G-Tr~~r~r~~~ 236 (288)

T 3UQZ_A 159 GKTIAVIGTG-LDVFYPKANKRLQDYIGNDHLVLSEYGPGEQPLKFHFPARNRIIAGLCRGVIVAEAKMRSG-SLITCER 236 (288)

T ss dssp CCEEEECSSC-TTCCSSGGGHHHHHHHHHHSEEEESSCTTCCCCTTHHHHHHHHHHHHCSEEEEESCCTTCH-HHHHHHH

T Ss_pred CcEEEEECCC-hhhhcCHHhHHHHHHHHCcCCEEEEcCCCCCCCchhhHHHHHHHHhhcCCEEEEEEeCCCCH-HHHHHHH

Q ss pred HHHhCCCEEEeCCCCccHhhcHhcecchhececececeCececceccecchHHHHHHHHHHEH

Q Q_5475696 369 AEEHNKPFLLNPTAKELRQWIKDNNIKTLNVAGNRGSKLAKNNNVAKTLRDAL 421 (837)

Q Consensus 369 AlegGR~VfAVPG~i~~~~s~G~N~I~ILNvVAGpreS~~agl~e~a~dIle~L 421 (837)
[ R T T e 1 e S S I S S P o ++.+.+

T Consensus 237 A~~~gk~Vnn~nmmvnnnn gr~~Li-——mm— v Ga~~vVn~~~~ v~~~ 280 (288)

T 3UQZ_A 237 AMEEGRDVFAIPGSILDGLSDGCHHLI-----—-—---— QEGAKLVTSGQDVLAEF 280 (288)

T ss_dssp HHHTTCEEEECCCCSSSSTTHHHHHHH---—-—-——-—— HTTCEECSSHHHHHHHC

T ss pred HHHcCCCEEEeCCCcCCcCCHHHHHHH-—-—-—————— HCCCEEeCCHHHHHHHH

N Al

Query: gene_52_IAS_virus_KJ003983
CDD output:

vIWFA cd00198 Von Willebrand factor type A (VvWA) domain was originally found in the blood coagulation protein wvon
Willebrand factor (vWF). Typically, the vWA domain is made up of approximately 200 amino acid residues folded into a
classic a/b para-rossmann type of fold. The VWA domain, since its discovery, has drawn great interest because of its
widespread occurrence and its involvement in a wide variety of important cellular functions. These include basal



membrane formation, cell migration, cell differentiation, adhesion, haemostasis, signaling, chromosomal stability,
malignant transformation and in immune defenses In integrins these domains form heterodimers while in vWF it forms
multimers. There are different interaction surfaces of this domain as seen by the various molecules it complexes with.
Ligand binding in most cases is mediated by the presence of a metal ion dependent adhesion site termed as the MIDAS
motif that is a characteristic feature of most, if not all A domains.

Pssm-ID: 238119 Cd Length: 161 Bit Score: 54.88 E-value: 1.94e-09

10 20 30 40 50 60 70 80
B T T T T I
lcl|segsig MRTNL 23 LDMVIAFDTTGSMA-SYIKAVRKHVIELIPKLFAANPKLKISIVAFGDycdmnsksdfgNAYQVIDLTD--NKDELIKEV 99
Cdd:cd00198 1 ADIVFLLDVSGSMGgEKLDKAKEALKALVSSLSASPPGDRVGLVTFGS-—-—-—-——————— NARVVLPLTTdtDKADLLEAI 69
90 100 110 120 130 140 150 160
B e T T T e
lcl|segsig MRTNL 100 KNARNTSGGDGDefYELVIKKIVEETSW--REGSTKSVLLIADAYPHEvgysyrasisesyiienNQIDWREEAKKAAAK 177
Cdd:cd00198 70 DALKKGLGGGTN--IGAALRLALELLKSakRPNARRVIILLTDGEPND----——————————-—-—— GPELLAEAARELRKL 130
170 180
T T I
lcl|segsig MRTNL 178 GIKIDTMQCSNTHNSIWYKELSDITNGIN 206
Cdd:cd00198 131 GITVYTIGIGDDANEDELKEIADKTTGGA 159

VA A N

Query: gene_55_IAS_virus_KJ003983
CDD output:

Thyl pfam02511 Thymidylate synthase complementing protein; Thymidylate synthase complementing protein (Thyl)
complements the thy

Pssm-ID: 308231 Cd Length: 186 Bit Score: 66.88 E-value: 2.16e-13

10 20 30 40 50 60 70 80
T e e e T L T [

lcl|segsig MKLIK 137 YTVHFI-TSRVIMDSFRTHITLSHLGESTRYCNYNKDkfdnglTFIIPDrydieecdkytATDFYNSEDLTDEspkynWL 215
Cdd:pfam02511 52 FTFAIEgVSRAVLRQLVRHRIASEFSQQSQRYVKLDDE-——--- DEVIPP-—-————————— EIAKAQSPELLEL-—-—-—-— YE 109

90 100 110 120 130 140 150

T T T

lcl|segsig MKLIK 216 NAMINAELTYMRLLKLKESPQYARGVLPLDVKSELISCGfkDA--WDNFFDKRCANDAHPMAREIATAVRNKLQ 287
Cdd:pfam02511 110 EAMEEAYEAYEELLEKGVAREDARYVLPNATETRIVVIM--NArsLLHFLELRCCPRAQWEIRELAEAMLEELK 181

N s

Query: gene_60_IAS_virus_KJ003983



CDD output:

HicA toxin super family cl00752 HicA toxin of bacterial toxin-antitoxin,; HicA toxin is a bacterial family of
toxins that act as mRNA interferases. The antitoxin that neutralizes this is family HicB, pfaml5919.

Pssm-ID: 321147 Cd Length: 66 Bit Score: 33.51 E-value: 7.84e-04

10 20 30 40
P T T S A
lcl|segsig MKQYT 8 EFIKVVRRNGFFYNRHSGDHAIYVNNRGRHISIPHKLESVIARRLIKE 55
Cdd:C0G1724 11 EVIKALEKDGFQLVRQKGSHRQYKHPDGGRVTVPFHPGEDLPPGTLRS 58

Nl

Query: gene_61_IAS_virus_KJ003983
CDD output:

tatD link rSAM TIGR04038 radical SAM protein, TatD family-associated; Members of this family are radical SAM proteins
found in about 5 percent of microbial genomes. A portion occur as gene fusions with, or adjacent to, members of the TatD
family of hydrolases (pfam01026). The TatD family may have several paralogs per genome, including TatD itself from E.
coli (a soluble protein not actually part of the twin-arginine translocation complex), which appears to act in quality
control for TAT, directing turnover of misfolded TAT substrates. The functions of TatD family hydrolases in general
(other than TatD itself, which may be exceptional within its larger family), and of this radical SAM domain protein
modeled here, are unknown.

Pssm-ID: 274936 Cd Length: 191 Bit Score: 36.44 E-value: 3.77e-03

10 20 30 40 50 60 70 80

B e T T e T I
lcl|segsig MEENK 4 NKKLRLLVTTLCPNKCPLCCNNSWDF----—----- SKLPVV-==-=-—-——- NRWNYDEIMFTG-GEPLLFLDEVVTLAKSIK 65
Cdd:TIGR04038 7 RNSLYLNITNRCTLRCQFCPKHR-DFgvkgydlwlDKEPSAeeviaaigDPKKYDEVVEFCGYGEPLLRLDVVKEVAKWIK 85

N N Al

Query: gene_62_IAS_virus_KJ003983
CDD output:

Adenylation DNA ligase like super family c¢112015 Adenylation domain of proteins similar to ATP-dependent
polynucleotide ligases; ATP-dependent polynucleotide ligases catalyze the phosphodiester bond formation of nicked
nucleic acid substrates using ATP as a cofactor in a three step reaction mechanism. This family includes ATP-dependent
DNA and RNA ligases. DNA ligases play a vital role in the diverse processes of DNA replication, recombination and
repair. ATP-dependent DNA ligases have a highly modular architecture, consisting of a unique arrangement of two or more
discrete domains, including a DNA-binding domain, an adenylation or nucleotidyltransferase (NTase) domain, and an
oligonucleotide/oligosaccharide binding (OB)-fold domain. The adenylation domain binds ATP and contains many active site
residues. Together with the C-terminal OB-fold domain, it comprises a catalytic core unit that is common to most members



of the ATP-dependent DNA ligase family.
that define this family of related nucleotidyltransferases including eukaryotic GRP-dependent mRNA-capping
The catalytic core contains both the active site as well as many DNA-binding residues.

and VI)
enzymes.

protein from archaea and bacteria contains the minimal catalytic unit,
This family also includes the m3G-cap binding domain of snurportin,

OB-fold domain.

The catalytic core contains six conserved sequence motifs (I,

the adenylation domain,

m3G-capped spliceosomal U small nucleoproteins (snRNPs), but doesn't have enzymatic activity.
Pssm-ID: 325160 Cd Length: 325 Bit Score: 37.88 E-value: 3.66e-03
10 20 30 40 50 60 70 80
B e T L T
lcl|segsig MEYQK 36 WECTEKIDGTNIRIYVTMEA-—---—--———--— GEGENPWLYGVTIKGRTNRaelpsklVKKLENIF1kvdWAKvEpALTPE
Cdd:TIGR02307 27 WVAREKIHGTNFSIIIERDFkvtcakrtgiiLPNEDFFGYHILIKNYTAS-----—- VKAIQDIL----ETK---AIIVV
90 100 110 120 130 140 150 160
T S L T L T I T
lcllseqsig_MEYQK_ 105 DTVCIYGEGYGAGIQKvgsKYIKNDVNEFILFDVKFN-—-—-——----— DWWLKREDCEDIAkkcNVDIVSLIGYMTIPQATEFV
Cdd:TIGR02307 93 VSVQVFGELAGPGYQK---PVVYSDKDFYAFDIKYTetsddvt1lVDDYMMESFCNVP---KLKYAPLLGRGTLDELLAFD
170 180 190 200 210
T O
lcllseqsig_MEYQK_ 177 KNGFKSRISEDKDLD----—-—--- AEGLVLRTT-CGLRFRNGERIITKIKHCDFEKFK 224
Cdd:TIGR02307 167 VENFTTDHPALVDAGnyplegntAEGYVVKHCrPGKWLRNGNRTIIKCKNSKEFSEKK 223

III,

IIIa, IV, V

The RNA circularization
but does not contain an
a nuclear import adaptor that binds

104
92

176
166

N

Query: gene_64_IAS_virus_KJ003983

CDD output:
DUF3310 super family cl113237 Protein of unknwon function (DUF3310); This is a family of conserved bacteriophage
proteins of unknown function.
Pssm-ID: 314594 Cd Length: 58 Bit Score: 53.05 E-value: 2.93e-11
10 20 30 40 50 60 70

T e
lcl|segsig MEKKD 8 VEHPSHYiwLKGicGIEVIDITRHM-------— NENLGNVIKYVLRSGHKSeqgmsdkgKQIEDLKKARFY 70
Cdd:pfaml1753 1 VNHPEHY--GAG--GIECIDVIRAQltgeefkGFCLGNAIKYLSRAGKKN-——-—-—---— GEEEDLKKAKWY 58

See https://www.ncbi.nlm.nih.gov/pubmed/20497505 for protein experimental characterization

o N

Query: gene_65_IAS_virus_KJ003983
CDD output:

DNA pol A super family
recombination and replication;

cl02626 Family A polymerase primarily fills DNA gaps that arise during DNA repair,
DNA polymerase family A, 5'-3' polymerase domain. Family A polymerase functions primarily


https://www.ncbi.nlm.nih.gov/pubmed/20497505

to fill DNA gaps that arise during DNA repair, recombination and replication. DNA-dependent DNA polymerases can be
classified into six main groups based upon phylogenetic relationships with E. coli polymerase I (classA), E. coli
polymerase II (class B), E.coli polymerase III (class C), euryarchaeota polymerase II (class D), human polymerase beta
(class X), E. coli UmuC/DinB and eukaryotic RAP 30/Xeroderma pigmentosum variant (class Y). Family A polymerases are
found primarily in organisms related to prokaryotes and include prokaryotic DNA polymerase I, mitochondrial polymerase
gamma, and several bacteriophage polymerases including those from odd-numbered phage (T3, T5, and T7). Prokaryotic
polymerase I (pol I) has two functional domains located on the same polypeptide; a 5'-3' polymerase and a 5'-3'
exonuclease. Pol I uses its 5' nuclease activity to remove the ribonucleotide portion of newly synthesized Okazaki
fragments and the DNA polymerase activity to fill in the resulting gap. The structure of these polymerases resembles in
overall morphology a cupped human right hand, with fingers (which bind an incoming nucleotide and interact with the
single-stranded template), palm (which harbors the catalytic amino acid residues and also binds an incoming dNTP) and
thumb (which binds double-stranded DNA) subdomains.

Pssm-ID: 322025 Cd Length: 593 Bit Score: 196.33 E-value: 1.66e-54

10 20 30 40 50 60 70 80
T e T e L T I
lclisegsig MIYLV 16 NYKVIGVEESL----KLLDPLTIVGLDTETTGLDPWTKELKSIQLGN------ YDFQVVIDTTTINPTLYKEYLES-NRL 84
Cdd:C0G0749 2 PYGTITDLAVLnawlTKLNAAANIAFDTETDGLDPHGADLVGLSVASeeeaayIPLLHGPEQLNVLAAL-KPLLEDeGIK 80
90 100 110 120 130 140 150 160
T e e e T L T [
lcl|segsig MIYLV 85 FVGWNLKFDLKFLFRQNIVLKNVWDGYLAEKLMwLGYPPGIHSLSLKAagENYLDIEL--DKSVRGKIIYAGLTEDV--- 159
Cdd:C0G0749 81 KVGONLKYDYKVLANLGIEPGVAFDTMLASYL--LNPGAGAHNLDDLA--KRYLGLETitFEDIAGKGKKQLTFADVkle 156
170 180 190 200 210 220 230 240
e T T L T I
lcl|segsig MIYLV 160 --IAYSANDVKYLEKIMKLQRIELAKKGLEKAIIYEN--KFVLPLAYCEYCGIKLDADKWKAKMQKDKQRVTTaldncnk 235
Cdd:C0G0749 157 kaTEYAAEDADATLRLESILEPELLKTPVLLELYEEIemPLVRVLARMERNGIKVDVQYLKELSKELGCELAE--—----— 229
250 260 270 280 290 300 310 320
T e e e T L T [
lcl|segsig MIYLV 236 wlLENEpnseyifidrggdifnGFNLEPQVKLNWNSAKQL--IpLFKKYGVNVTTeDKVKGGTKASIDAKSLKPQKDKCS 313
Cdd:C0G0749 230 --LEEE-—--———-=-=——=———-- IYELAGE-EFNINSPKQLgeI-LFEKLGLPPGL-KKTKTGNY-STDAEVLEKLADDHP 287
330 340 350 360 370 380 390 400
T e e e L T [
lcl|segsig MIYLV 314 LIPLYLEYKEAIKVTSTYGENFLKQINPVSGRIHTNYQQOMGADTTRLTSggKDKnakveyvNLLNLPANAET----RACFEF 389
Cdd:C0G0749 288 LPKLILEYRQLAKLKSTYTDGLPKLINPDTGRIHTSENQTGTATGRLSS--SDP-——-———-— NLONIPIRSEEgrkiRKAF 358
410 420 430 440 450 460 470 480
T e T T T T T e
lcl|segsig MIYLV 390 VAENGNKWISIDYSGQETYLMASIANDEAIIKELTEGSgDIHSLTAyMSYHEIPRDtnikDIKKkyhDLRQDAKGIEFAI 469
Cdd:C0G0749 359 VAEKGYTLISADYSQIELRILAHLSQDEGLLRAFTEGE-DIHTATA-AEVFGVPIE----EVTS---EQRRKAKAINFGL 429
490 500 510 520 530 540 550 560
B T T T S e O
lcl|segsig MIYLV 470 NYGGDANTISKNKGIPIEEAKKIYNAYMAGFKGLKRYQDFRRKDWENKGYI1INPLTGHKAYIYDykelLEDKKwmatld 549
Cdd:C0G0749 430 IYGMSAFGLAQQLGIPRKEAKEYIDRYFERYPGVKEYMERTKEEAREDGYV--ETLFGRRRYLPD----INSSN----—-— 497
570 580 590 600 610 620 630 640

* T e T e T T T T

lcl|segsig MIYLV 550 wdyyremkiacpecetvqrvrhfFKRKSASEKQSINYPIQATGSMCLRVSMINFFEYLRSNNLLFKVLICVEpYDEINCE 629



Cdd:C0G0749 498 ———————mmmmmm e RVVRAAAERAAINAPIQGTAADIIKLAMIKVDKALKEEKLKARLLLQV--HDELVFE 552

650 660

R I
lcl|segsig MIYLV 630 APAEIADTVVKVLYNCMVKA 649
Cdd:C0G0749 553 VPKEELEEVKKLLKAIMENA 572

A A N N Al

Query: gene_66_IAS_virus_KJ003983
CDD output:

pepsin retropepsin like super family cl111403 Cellular and retroviral pepsin-like aspartate proteases; This family
includes both cellular and retroviral pepsin-like aspartate proteases. The cellular pepsin and pepsin-like enzymes are
twice as long as their retroviral counterparts. The cellular pepsin-like aspartic proteases are found in mammals,
plants, fungi and bacteria. These well known and extensively characterized enzymes include pepsins, chymosin, rennin,
cathepsins, and fungal aspartic proteases. Several have long been known to be medically (rennin, cathepsin D and E,
pepsin) or commercially (chymosin) important. The eukaryotic pepsin-like proteases contain two domains possessing
similar topological features. The N- and C-terminal domains, although structurally related by a 2-fold axis, have only
limited sequence homology except in the vicinity of the active site. This suggests that the enzymes evolved by an
ancient duplication event. The eukaryotic pepsin-like proteases have two active site ASP residues with each N- and C-
terminal lobe contributing one residue. While the fungal and mammalian pepsins are bilobal proteins, retropepsins
function as dimers and the monomer resembles structure of the N- or C-terminal domains of eukaryotic enzyme. The active
site motif (Asp-Thr/Ser-Gly-Ser) is conserved between the retroviral and eukaryotic proteases and between the N-and C-
terminal of eukaryotic pepsin-like proteases. The retropepsin-like family includes pepsin-like aspartate proteases from
retroviruses, retrotransposons and retroelements; as well as eukaryotic DNA-damage-inducible proteins (DDIs), and
bacterial aspartate peptidases. Retropepsin is synthesized as part of the POL polyprotein that contains an aspartyl-
protease, a reverse transcriptase, RNase H, and an integrase. The POL polyprotein undergoes specific enzymatic cleavage
to yield the mature proteins. This family of aspartate proteases is classified by MEROPS as the peptidase family Al
(pepsin A) and A2 (retropepsin family).

Pssm-ID: 325019 Cd Length: 90 Bit Score: 31.51 E-value: 0.06

10 20 30 40 50 60 70 80
T e T
lcl|segsig MIIET 51 NGIALNFLIDTGSNISHIIPSVLKDIKGNKIQNNNEIAGIGA1tNESSSIEVKVKDTLS----KEYDITLVISKGlensa 126
Cdd:pfaml13650 6 NGKPVRFLVDTGASGTLISPSLAERLGLKPDGLAYTVRVSTA--GGTVEAALVRLDSLRIgglTLKNVPALVLDL--——-— 78
90

S T
lcl|segsig MITET 127 kyiegstGVKIHGLLGTDF 145
Cdd:pfaml3650 79 —==———- GDLIDGLLGMDF 90

L101T00T700700 7000770770777 770077070777777007777777777077777777777770777777777770777777107777777777770777717777771777777717717777177



Query: gene_67_IAS_virus_KJ003983
CDD output:

trimeric dUTPase super family cl00493

Trimeric dUTP diphosphatases; Trimeric dUTP diphosphatases, or dUTPases, are the most common family of dUTPase, found in
bacteria, eukaryotes, and archaea. They catalyze the hydrolysis of the dUTP-Mg complex (dUTP-Mg) into dUMP and
pyrophosphate. This reaction is crucial for the preservation of chromosomal integrity as it removes dUTP and therefore
reduces the cellular dUTP/ATTP ratio, and prevents dUTP from being incorporated into DNA. It also provides dUMP as the
precursor for dTTP synthesis via the thymidylate synthase pathway. dUTPases are homotrimeric, except some monomeric
viral dUTPases, which have been shown to mimic a trimer. Active sites are located at the subunit interface.

Pssm-ID: 294336 Cd Length: 142 Bit Score: 70.73 E-value: 5.22e-16

10 20 30 40 50 60 70 80
T e e e T L T [

lcl|segsig MKIKV_ 35 DLRAAEDYEFEApgasilhgkdgiktgdvkFDTKVISLGLAIQLPKGLVGRIVERSS-----— GVVKLNikkmGGGYIDNC 109
Cdd:TIGR0O0576 25 DLRAAEDVTIPP----—————————————— GERALVPTGIAIELPDGYYGRVAPRSGlalkhGVTIDN----SPGVIDAD 82

90 100 110 120 130 140 150

T T e T L T

lclisegsig MKIKV_ 110 YRGDndiwkIPV----TSMVKQTIHKGDRICQFHIELsqfatpwgklkwLEFSKPKFIFVDSFNENNNR-GGFGSTGV 181
Cdd:TIGR0O0576 83 YRGE----- IKVilinLGKEDFTVKKGDRIAQLVVEK-——==———==——— IVTEVEFEEVEELDETERGeGGFGSTGV 142

VA A N Nl

Query: gene_69_IAS_virus_KJ003983
CDD output:

RNR activ _nrdG3 TIGR02826 anaerobic ribonucleoside-triphosphate reductase activating protein; Members of this family
represent a set of radical SAM enzymes related to, yet architecturally different from, the activating protein for the
glycine radical-containing, oxygen-sensitive ribonucleoside-triphosphate reductase (RNR) as described in model
TIGR02491. Members of this family are found paired with members of a similarly divergent set of anaerobic
ribonucleoside-triphosphate reductases. Identification of this protein as an RNR activitating protein is partly from
pairing with a candidate RNR. It is further supported by our finding that upstream of these operons are examples of a
conserved regulatory element (described Rodionov and Gelfand) that is found in nearly all bacteria and that occurs
specifically upstream of operons for all three classes of RNR genes. [Purines, pyrimidines, nucleosides, and
nucleotides, 2'-Deoxyribonucleotide metabolism]

Pssm-ID: 274317 Cd Length: 147 Bit Score: 150.19 E-value: 2.51le-47

10 20 30 40 50 60 70 80
B e T
lcl|segsig MLKYV ~ 3 KYVDSKVVFAEIPDEITLAINISNCPCHCEGCHSSYL-AEDIGEPLDLQHLTNLIDSNKG-ITCVCIMGGDANPSEVDDI 80
Cdd:TIGR02826 1 KYVNEDIVFQEVPDEVSLAFYISGCPLGCPGCHSPELWHEDEGTPLTPEVLAQLLDKYRSIITCVLFLGGEWEPEALLSL 80
90 100 110 120 130

* . |. * |. * |. * |. * |. *

lcl|segsig MLKYV 81 AQDIKEyYPNLKVGWYSGRDYISKDIDMSNENYIKYGHYDKDKGPLNSKTTNQVMLEI 138



Cdd:TIGR02826 81 LKYVKE-HAGLKVCLYTGREPKDPLELVQHLDYLKTGPWIETLGGLDSPTTNQRFYDI 137

o o Nl

Query: gene_70_IAS_virus_KJ003983
CDD output:

NRDD super family cl26133 Anaerobic ribonucleoside-triphosphate reductase;

Pssm-ID: 330954 Cd Length: 623 Bit Score: 612.78 E-value: 0e+00

10 20 30 40 50 60 70 80

P S T T S L S

lcl|segsig MKVLK 63 IQMEVEKILMDLAPYNVAKAYIIYRNKHEESRFIRERIDYMSNYADSDANAASSSETDPNANVTQKNVANLDGEVYKTKN

Cdd:PRK08271 1 MKVQVSFEPGFEELYSKLKSKYGYEMLRLEGIQIQLKVGFISEYFFAK-NAADGSKIDANANVRHKNIATYEAELMKDEF

90 100 110 120 130 140 150 160

e S T L T

lcl|segsig MKVLK 143 RIIQRQRMKDELNVLY-PEVAKQYEIDVENHIIYPHDEASvPptLKFYCQADSLYPLMTEGVGNIDGVTpSPPNDLQSFSG

Cdd:PRK08271 80 KLINRYLVWNKIKELFgKELADEYLRQIENHEIYVHDETS---LKPYCFSYTMYPILEDGLTKIGGES-KAPKHLSSFCG

170 180 190 200 210 220 230 240

O T T O T L T L I

lcl|segsig MKVLK 222 QITNLTFLLSSQCKGAVAFGEYFIALNYYITIAEFGDKWYEkldcvvtnshckvqrTVRDFIEKAFKQFIYGINQPAGNRS

Cdd:PRK08271 156 SFINFVFAVSSQFAGAVATVEFLVYFDYFARKDYGDDYLP-——-—-———-—-———-—-—— THRKEIENHLQIVVYSLNQPAAARG

250 260 270 280 290 300 310 320

e S T L T

lcl|segsig MKVLK 302 YQSPFTNVSYYDHTYFSSLEFGEFYYPDGTKPEWAAVNVLQKMFMKFFNKLRTKQILTFPVETLAMVHDGKDIIDKEYKDF

Cdd:PRK08271 221 YQSVEWNISYYDRNYFKAMEFGGFVYPDGSTPNWEDIIALQKFFMEWFNKEREKAMLTFPVVTAALLTDDGKCKDEDFADFE

330 340 350 360 370 380 390 400

e S L T

lcl|segsig MKVLK 382 CAEMYAEGHSFFTYISDSADSLASCCRLRNELAENTEFNPTSGLTGVMTGSCHVITLNINRIVQDCNkayglkrnggwkeN

Cdd:PRK08271 301 IAKENSKGNSFFIYISDSADSLASCCRLRNEISDNGFSYSLGAGGVNTGSINVITINLPRIAQEAR-—————-————-——-— D

410 420 430 440 450 460 470 480

T L T T I

lcl|segsig MKVLK 462 TSFIRDYLISILDRVYKYHIAYKTMLYEQEEKGMFAACNGGYIHMSKLYSTIGINGLNEAARFLGLKVSNNPEYIKFLQL

Cdd:PRK08271 368 RDDFLEILRERVDKIHKYQLAYREIMEERIAAGMLPLYDAGFISLDKQFLTIGINGMVEAAEFMGLTVGYNEEYKDFVQE

490 500 510 520 530 540 550 560

e S L T

lcl|segsig MKVLK 542 ILGTIKEANKKHSihdSKRPFLENSEVVPAESLGGKNYRWDKKDGYWVPEDenLYNSYFFDAHD-DTSVLDKMILHGRQT

Cdd:PRK08271 448 VLKVIYEANEKAS---KEYGFTEFNTEFVPAENLGVKLAKWDREDGYGVPRQ--CYNSYSYVVEDaNTDALDKFKLHGKEL

570 580 590 600 610 620 630 640

e e L T [

lcl|segsig MKVLK 621 AQYCDGGSACHINLEDHLSKEQYLKLIEFAVKEGTNYFTFNIPNSKCDDCGYITKHPITECPKCHSHNITWYTRVIGYLR

Cdd:PRK08271 523 DKYLSGGSALHLNLDERLSEEGYRKLLNIAAKTGCNYFAFNVKITICNDCHHIDKRTGKRCPICGSENIDYYTRVIGYLK
650

B I

lcl|segsig MKVLK 701 PIKAFGIDRFIEAGKRVY 718
Cdd:PRK08271 603 RVSAFSKVRQKEYPRRHY 620

142
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602



A A N Al

Query: gene_73_IAS_virus_KJ003983
CDD output:

DUF1064 super family cl05706 Protein of unknown function (DUF1064); This family consists of several phage and
bacterial proteins of unknown function.

Pssm-ID: 283910 Cd Length: 117 Bit Score: 33.99 E-value: 0.01

10 20 30 40
P T T L T
lcl|segsig MPNNK = 91 GIRYTPDFYFRY-GKLDVYIEAKGIENDVEYIKKKLFR-KFLDDKL 134
Cdd:pfam06356 61 KIKYIADFLIYHnDGLEEVIDVKGMATKDANIKRKLEDyKYRQVKL 106

A

Query: gene_75_IAS_virus_KJ003983
CDD output:

UDG like super family cl00483

Uracil-DNA glycosylases (UDG) and related enzymes; Uracil-DNA glycosylases (UDG) catalyzes the removal of uracil from
DNA, which initiates the DNA base excision repair pathway. Uracil in DNA can arise as a result of mis-incorporation of
dUMP residues by DNA polymerase or via deamination of cytosine. Uracil in DNA mispaired with guanine is one of the major
pro-mutagenic events, causing G:C->A:T mutations. Thus, UDG is an essential enzyme for maintaining the integrity of
genetic information. At least five UDG families have been characterized so far; these families share similar overall
folds and common active site motifs. They demonstrate different substrate specificities, but often the function of one
enzyme can be complemented by the other. Family 1 enzymes are active against uracil in both ssDNA and dsDNA, and
recognize uracil explicitly in an extrahelical conformation via a combination of protein and bound-water interactions.
Family 2 enzymes are mismatch specific and explicitly recognize the widowed guanine on the complementary strand, rather
than the extrahelical scissile pyrimidine. This allows a broader specificity so that some Family 2 enzymes can excise
uracil as well as 3, N(4)-ethenocytosine from mismatches with guanine. A Family 3 UDG from human was first characterized
to remove Uracil from ssDNA, hence the name hSMUG (single-strand-selective monofunctional uracil-DNA glycosylase).
However, subsequent research has shown that hSMUGl and its rat ortholog can remove uracil and its oxidized pyrimidine
derivatives from both, ssDNA and dsDNA. Enzymes in Families 4 and 5 are both thermostable. Family 4 enzymes specifically
recognize uracil in a manner similar to human UDG (Family 1), rather than guanine in the complementary strand DNA, as
does E. coli MUG (Family 2). These results suggest that the mechanism by which Family 4 UDGs remove uracils from DNA is
similar to that of Family 1 enzyme. Although Family 5 enzymes are close relatives of Family 4, they show different
substrate specificities.

Pssm-ID: 320999 Cd Length: 201 Bit Score: 134.17 E-value: 2.52e-39
10 20 30 40 50 60 70 80

B T T T T T T L T



lcl|segsig MTIDE = 33 TLCPSIKDIFKAFKLCPYNNCRVIFMGQDPYCQRGVAQGVLFgnsSDTPENKLSPSLQVI----KESVINFEIPHNLitf 108

Cdd:cd10027 18 TVYPPKEDIFRAFKLTPPDEVKVVILGQDPYHGPGQAHGLAF---SVPKGVKLPPSLRNIykelKKDLGIFPPPHGD--- 91
90 100 110 120 130 140 150 160
P e S T T S T L T
lcl|segsig MTIDE 109 dptLESWARQGILMLNSSLTTEVNKIGVHIMK-WRPFMVAFLKQMSLINPGIIYVLFGNQAQILEPYI-GKNNYVIKIEH 186
Cdd:cd10027 92 ---LTSWAKQGVLLLNTVLTVEAGKANSHANKgWETFTDAVIKALSERNKPVVFLLWGNHAQKKKKLIAIKKHLILKSSH 168
170 180 190
P T T R
lcl|segsig MTIDE 187 PAYFARTHKKMPYHIWHDINNKLYELYGERIEW 219
Cdd:cd10027 169 PSPLSAYRGFFGSKHFSKANEYLKEHGKKPIDW 201

A

Query: gene_76_IAS_virus_KJ003983
HHBLITS output:

>tr |ESEQ37|ESEQ37 9CAUD RIIB protector from prophage-induced early lysis OS=Acinetobacter phage Acj9 GN=rIIB PE=4 SV=1
Probab=98.99 E-value=1.2e-12 Score=128.76 Aligned cols=162 Identities=31% Similarity=0.619 Sum probs=135.9
Template Neff=2.253

Q 6452101 74 SVRDDVVYWEDVSCLSIPXKLAEAIVSAEEKHDELKISTYRNFWTLMSLNPDERCRKNLEFWELQKYGMTISRCGFEFVGYR 153 (320)
QO Consensus 74 svrddvvywedvsclsip~klaeaivsaeekhdelkistyrnfwtlmslnpdercrknlfwflgkygmtisrcgffvgyr 153 (320)
590 oo ||SreaFrS [Se=lsrs ol e e a5 c o e e e et s P | P PP P P P E P
T Consensus 263 ~I~nG~L~Y~~ie---iK~g~~~RIi~~M~~GeDFE--F~iPFLEnLMINPS~~av~R1FDFL~ANDIeI~~DG~f~AWK 337 (430)
T tr|ES5EQ37|ESEQ 263 KIQNGQLYYKGIE---IKSGLTQRIIDSMEKGEDFE--FFIPFLENLMLNPSNRAVNRLFDFLEANDIEITKDGYFIAWK 337 (430)
Confidence 3455666776653 55678888888877776543 456676666799999999999999999999999999999998
Q 6452101 154 NVDKTAEEGVFTDYHSHSFKIRIGEMVTMDRNKCDKVQEHTCSTGLHIGGRGWLKKSYYGDTG----LACLVNPADVVAV 229 (320)
Q Consensus 154 nvdktaeegvftdyhshsfkirigemvtmdrnkcdkvgehtcstglhiggrgwlkksyygdtg----laclvnpadvvav 229 (320)
5 e s e Bl O I O R L e i It E B e I R I I B o [T I I =]
T Consensus 338 KVr~——---- d~~DI~tGt~dN~Pg~~~~m~Rn~vdeDD~~TCS~GLHVCSkSYL~--hyG~~snnrVV~vkv~P~DVVsi 410 (430)
T tr|ES5EQ37|ESEQ 338 KVRH----- DFKDIHTGTMDNSPGQTVMMPRNQVDEDDTQTCSRGLHVCSKSYLQ--HYGTCSNNRVVKVKVNPRDVVSI 410 (430)
Confidence 7753 4889999999999999999999999999999999999998877763 467665 5688999999999
Q 6452101 230 PPFDSYGKLRTCAYLPME 247 (320)
Q Consensus 230 ppfdsygklrtcaylpme 247 (320)
[===cool+l o I+=]
T Consensus 411 P~DY~nAKMRtC~Y~V~~ 428 (430)

T tr|ES5EQ37|E5EQ 411 PVDYKNAKMRTCEYVVVE 428 (430)
Confidence 998888999999998654

L101T00T700700 7000770770777 770077070777777007777777777077777777777770777777777770777777107777777777770777717777771777777717717777177



Query: gene_77_IAS_virus_KJ003983

HHBLITS output:

>tr|AOAOAORQP8 |AOAOAORQP8 9CAUD RIIA-like protector protein OS=Streptomyces phage Jay2Jay GN=223 PE=4 SV=1

Probab=99.40

E-value=4.7e-16

Template Neff=1.660

Q gene_ 77 KJ0039
Q Consensus

T Consensus
T tr|AOAOAORQPS|
Confidence

Q gene_ 77 KJ0039
Q Consensus

T Consensus
T tr|AOAOAORQPS|
Confidence

Q gene_ 77 KJ0039
Q Consensus

T Consensus
T tr|AOAOAORQPS|
Confidence

Q gene_ 77 KJ0039
Q Consensus

T Consensus
T tr|AOAOAQRQPS |
Confidence

20
20

20
20

100
100

97
97

179
179

177
177

256
256

255
255

Score=166.63 Aligned cols=262 Identities=28% Similarity=0.512

KTSIDPKNLEFITTLLSSNLYSDPEQSFIREIVSNAWDSHVEAGTTDVPVIVRFRKNDIHWEVTIRDEFGTGLSPKREQEV
ktsidpknlefittllssnlysdpegsfireivsnawdshveagttdvpvivrfrkndihwevtirdfgtglspkrfgev

T I e L ATt I e O O T B I T e I O I Bl B B T T IS T B N P P
T Gl e S e T S IR el S O e A Rva el S Al 6l S A G PR Sl PP e ine S CNS S
AMSVDAASMAHVMSILT-DMYSDPVMAVIREYSTNAFDSHVEAGVQR-PIEVSI-PNAMSPFFKVRDYGVGLSVEDIRNV
35678888888877774 79999999999999999999999999865 665543 5778888999999999999999999

YCNIGSSTKRESNDFIGGFGIGKYSSLACSNTVYITSYYNGTAFLYVMVKSGN-TITTNLVMEKPTEEKNGVEVTIKSIR
ycnigsstkresndfiggfgigkysslacsntvyitsyyngtaflyvmvksgn-tittnlvmekpteekngvevtiksir
[ O T I e I O R I B R B L et I R e L ATTTTrT At (5 S S B I I R |
ys~ygastkr~~n~~~g~lg~gck~alty~~gft~~~~kdg~~~~vaisr~~dg~g~m~~v~~~~~~~pngv~~~~pv~-~
YSKYGASTKRSTNEQVGMLGLGCKSALTYTQQFTVRSVKDGOMAHVAISRTEDGSGVMQVVHTQEVDEPNGVEISVPVHR
99999999999999999999999999988888888898888776666555432 33456777789999999999886544

NIE-PYRRALRYIVEFFP-NVYIDGIDSENNNTKLKRFNNFAVASCMIDPKILLGNVLYPCNRGM-LARESRAFLDRIEHS
nie-pyrralryivffp-nvyidgidsennntklkrfnnfavascmidpkillgnvlypcnrgm-laresrafldriehs
P s i I R I I R B il B I S B e I I I B el I N
~vde v formn g~Vl~~g~~~~~~ d-g~~~~d~~~~v~~ S~L~~~VMg~V~y~~~v~ve~v v v~y v~~~ g~~~
ONDFEWKAKEFFKFWEPGTVLIDGVEPDRED-GLKLSDNITLVEGSNTDYVVMGNVGYRVSNENTLYRPONGYY-HGRNF
322 2233333333333 4788998776322 23344677777777789999999999975433 223111111 01235

GIVIKFDVGEISITPNRENIIYSNDTIAKID 286 (732
givikfdvgeisitpnreniiysndtiakid 286 (732
| T et e | NP PP Py [ I

~~isvmmv~~gey~frpsre~laoyta~to~tls 285 (637)
GIIAKVAIGSVNFTPSREDLHYTEHTLKTLE 285 (637

8888999999999999999999999998763

J1LT1170700 7077770770777 777070777777707777777777777777777777777777777777777777777777770777777770777777707777777777771777777777
Query: gene_79_IAS_virus_KJ003983

CDD output:

99
99

96
96

178
178

176
176

255
255

254
254

Sum probs=200.1

(732)
(732)

(637)
(637)

(732)
(732)

(637)
(637)

(732)
(732)

(637)
(637)



TOPRIM primases <¢d01029 TOPRIM primases: The topoisomerase-primase (TORPIM) nucleotidyl transferase/hydrolase domain
found in the active site regions of bacterial DnaG-type primases and their homologs. Primases synthesize RNA primers for
the initiation of DNA replication. DnaG type primases are often closely associated with DNA helicases in primosome
assemblies. The TOPRIM domain has two conserved motifs, one of which centers at a conserved glutamate and the other one
at two conserved aspartates (DxD). This glutamate and two aspartates, cluster together to form a highly acid surface
patch. The conserved glutamate may act as a general base in nucleotide polymerization by primases. The DXD motif may co-
ordinate Mg2+, a cofactor required for full catalytic function. The prototypical bacterial primase. Escherichia coli
DnaG is a single subunit enzyme.

Pssm-ID: 173779 Cd Length: 79 Bit Score: 48.81 E-value: 1.33e-08

10 20 30 40 50 60 70 80

O e T T T I
lcl|segsig LCKSK 41 NRICICSSLKDALCLWANTGIPSLAIQGEGYrMSDTAINELKKRENRIYICLDNDEAGLK---DAIQLASKTGFiNVVLP 117
Cdd:cd01029 1 DEVIIVEGYMDVLALHQAGIKNVVAALGTA--NTEEQLRLLKRFARTVILAFDNDEAGKKaaaRALELLLALGG-RVRVP 77

lcl|segsig LCKSK 118 QF 119
Cdd:cd01029 78 PL 79

A A N N

Query: gene_83_IAS_virus_KJ003983
CDD output:

AAA 24 pfaml3479 AAA domain; This AAA domain is found in a wide variety of presumed phage proteins.

Pssm-ID: 316040 Cd Length: 195 Bit Score: 74.22 E-value: 3.70e-16

10 20 30 40 50 60 70 80
B e
lcl|segsig MIQLP 15 NPKLMVIFGKPKSGKSSFVAAIDDNLIIDLEDGYRALAVMKVQarTARDLQEIRDAIVTKGRELHkaPYKFITIDNATRL 94
Cdd:pfaml3479 1 KKLKILIYGPSGIGKTTFAKTLPKPLFIDTEGGTKSLDGDRFP--YIRSWQDFLDIIVELAAELA--DYKTIVIDTIDWA 76
90 100 110 120 130 140 150 160
B T L
lcl|segsig MIQLP 95 EEMsvalaaelyratpmgaSWGYMTDAKGmvIKNPKTGKPmvdpkadvrqlaNGAGWLYMRKAIRQLVDMFKNLCETLIL 174
Cdd:pfaml13479 77 ERL-=-====-—————————— CLAYVCRONG--KGSGIEDGG-—-———————-—-—— YGKGYGELAEEFRRLLDKLQELGKNVIFE 126
170 180 190 200
B T T
lcl|segsig MIQLP 175 VCHVKDKQIKKNGEEM-SEM*VDLA**TGDIICGEADAVGYLYRDG 219
Cdd:pfaml3479 127 TAHAKTRKDEDPDGGKYyTRYEPKLGKKTANLLKEWVDLVLEFANYKT 172

N

Query: Alignment of 12 closest homologs of gene_85_IAS_virus_KJ003983
HHpred output:



>3BGW_F DNAB-Like Replicative Helicase; ATPase, REPLICATION; 3.91A {Bacillus phage SPP1l}

Probab=99.85

Template Neff=10.500

| ON O © H 3343 1010 10 H 333 1010 10 H 3343 10 10O

HoH A

ss_pred
gene 186 Cellu
Consensus

Consensus
3BGW_F
ss_dssp
ss_pred

ss pred
gene 186 Cellu
Consensus

Consensus
3BGW_F
ss_dssp
ss_pred

ss_pred
gene 186 Cellu
Consensus

Consensus
3BGW_F
ss_dssp
ss_pred

ss_pred
gene 186 Cellu
Consensus

Consensus
3BGW_F
Ss_dssp
ss_pred

4
16

158
158

63
96

225
225

96
176

252
252

CHHHHHHHHHHHHHHHhcCCCCCCCcccCCcHHHHHHhCCCCCCcEEEEECCCCCCHHHHHHHHHHHHHHHHHHHCcchhH
KLFKDFTKEAFLELNKLOKGEKRLPKTGEDF--IDSHIGCILPGDVILISALSGQGKTETL--—-—-—-—-—--=-—-—————————

~~~~~~~~~~~~~~~~~~~~~~~ (Ofa 1 o){Ef o Paataaaisd] ] DIEod o { € Lot @ £ Lo A e B il € S ettt N N IS
PSP 0 6rP0 000 0 6 0 T I I B B B I o o o ol O I B I IR IR P

~~~~~~~~~~~~ inv~v——~mn~~vnnnistgo—~~~Ldvvrrge s~ Gr v ivg e v g GRS Ly I v v —
SIDEALVTVYEEIES--ADGNITGVPSG--FTELDRMTYGYKRRNFVLIAARPSMGKTAFALKQA-———— KNMSDN--—-—
CSSSSGGGTTTTTSS--CCSSCSSBCCS—--CHHHHHHHSSBCSSCEEEEEECSSSSHHHHHHHHH-———~— HHHHHT----
CHHHHHHHHHHHHHh--cCCCCcCcCCC--chHHHHHhhcccCCeEEEEEeCCCCCHHHHHHHHH---—- HHHHcC----

HHHHhCCCChHHHHHHHHHHHcCCEEEEEeCCCCHHHHHHHHHHHHHCCCccCCccccceccccecceccCechhhececececcceCC

——————————————————— ORMKKKILSLTVNPDAENYVFLDVSLEM---KVFN---—--——-——--—-——————————————T
~~~~~~~~~~~~~~~~~~~~~~ O I S S e R o R e e e

I I I [ A [ S ++
————————————————————————— S e e N N e IaE)
—————————————————————— DDVVNLHSLEMGKKENIKRLIVTAG--—-—-——-—-—-—-——-—————-———————-————————3]
—————————————————————— TCEEEEECSSSCHHHHHHHHHHHHS-——————————————————————————————CC
—————————————————————— CECeEFEFeCCCCHHHEHHHHHHHHCEE S S s e s S e b e e e s Ees Ess  a

LLRGIAGTIKKKKSD-ILFKEFTEEEKEEVNKYYK————————————————————— GVNDKRHYLSQSPTTVD--—————
e e Lo~ndnnmnnnn inmminnlomnngan
+ + i o +.+. e ST ++ R o A +

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN P
NAQKIKAA--———————— RRDFASEDWGKLSMAIG---EISNSNINIFDKAGQSVNY INSKTRQTKRKNPG—-————————
CHHHHHTG--=-=-==-=——--— GGGTCCSCHHHHHHHHH---HHHTSCEEEECCSSCBHHHHHHHHHHHHHHSCS——-=-=-——=—-——
CHHHHHhC-—-——————— CccCCCHHHHHHHHHHHH---HHHCCCCEEECCCCCCHHHHHHHHEAHHEHCCC-————————

CCCCCCCHHHHHHHHHHHHHhcCCCCcEEEEecHHhcCCCCCchhHHHHHHHHHHHHHHHHHHHHhCCcEEEEeeccccc

———————— QFEEKVREFLTEHKDKEAVFVALDHVLLFKGA----EKQSLLEKLCEAVNQ-LKLEFSNVYFILISQNNRAL
~~~~~~~~~~ i~~~inmannnanananlVIID~ln~lrnnnnnnnnngninninanLker~lAr~rngi~VI~vsQlnr~~

Rl B e S T Tl [ [ B ol U S
——————————————————————————— 1VVID~Iv~mnmmnsmns s T —n ] @n v v s v g

———————————————————————— KRVIVMIDYLQLLEPAKANDSRTNQISQISRDLK--KMARELDVVVIALSQLSRQV
———————————————————————— SCEEEEEECSSSSBCSCSSSCHHHHHHHHHHHHH--HHHHHHTCEEEEEEECCGGG
———————————————————————— CCEEEEEeCHHHcCCcccCCCHHHHHHHHHHHHH--HHHHHhCCEEEEEecCCcch

62
95

224
224

95
175

251
251

146
255

309
309

213
335

363
363

E-value=4.4e-21 Score=204.97 Aligned cols=287 Identities=13% Similarity=0.061 Sum probs=0.0

(368)
(519)

(444)
(444)

(368)
(519)

(444)
(444)

(368)
(519)

(444)
(444)

(368)
(519)

(444)
(444)



Q ss _pred cCcccCCCCCCCCCCCHHHCCCCchHHHhCCEEEEEECCcchhhececccecCCCeccchhhhhhheCCCeCCCececCCCCCE
Q gene 186 Cellu 214 VGRIAEKSNS--ASPNAGDVFGSSFLDQLCSFNIILYDAF--KMGISQYMKVNPDRYDYLSEYFGDEDSKGKVSFETENK 289
O Consensus 336 ~~~rmm~aaan g~~P~l~di~gS~~I~~~AD~VI~L~Lrr~ s n s nnmn n o o e o v e o e grmm s 415
..... o Perre=rv N Fasrara N e lsreT=m 708 e o0 6o o L+
T Consensus 364 ~~~vm———————~~~naaa gS i~~~ e L ] S e e e e N e e e e e N T et 407
T 3BGW F 364 EQRQD-——---—-— KRPMLSDLRESGQLEQDADIIEFLYRDD--YYDKESE-—-——-—————————— SKN-—-—===——————— I 407
T ss_dssp GGSSC—-—---- CCCCGGGCCSCSHHHHHCSEEEECCBGG--GTCSSCS-————————————- STT-—-—-——————-- E
T ss_pred hhCCC-———-—- CCCChHHHhccCcHHHhCCEEEEEECHH--HcCCccec———=—————————-— CCc—=—=——=—————- e
Q ss_pred EEEEEEecCCCCCCCCCCeeeeeeeceeeEecccCEEEeCCCccccc
Q gene 186 Cellu 290 IFVHLIKTRESDTPYKDIFVIEKDVSEESKARVSFKEKTPSGPKET 335 (368)
Q Consensus 416 i~1~i~KnR~G~~~~~gm~y~lo~vnnn fd~~~~~ frernrnnnnn 461 (519
brnare el 'es P EPD [++++++] o +++. 4. o+,
T Consensus O e L o ] e e e e S N T eSS SIS 444 (444
T 3BGW_F 408 VEVIIAKHRDGPV---G-TVSLA----- FIKEYGNFVNLERRFDDR 444 (444
T ss_dssp EEEEECCCSSSCC---E-EEEEE-—--- EETTTTEEECCC----—-
T ss pred EEEEEEecCCCCC---e-EEEEE-—---- EeccceeEEecccccceCC

A

Query: alignment of close homologs of gene_86_IAS_virus_KJ003983
HHpred output:

>1LJ9 A transcriptional regulator SlyA; HTH DNA binding protein,

structural;

a.4.5.28; Related PDB entries: 1LJ9 B

Probab=92.87

E-value=0.51

Template Neff=9.600

Score=36.89 Aligned cols=71 Identities=17% Similarity=0.188 Sum probs=0.0

Q ss pred ccccCCCHHHeehhhhhhececch---———————--=-———- HHHHHHHHHcCceeeecCCCC---ceEEEeHHHHHHHHHHh

Q gene 86 IAS vi 10 XEQHNITLEEFLVLYLGAKNADI-—-—————————————— KSISQEVIRKGLATRDLESDN---RYIVVSNKVKDLIASII 70

Q Consensus 10 1~~~~is~~e~L~1~lv~k~v~di-———=———————————~~~ Irv~Lv~vKGr v v v v —— vVE~KE~DLE~~~~ 70
R T I = S S R I et N I O S + R I U

T Consensus 22 IR Invmvinvsmv v B e i e e M e B e R d~r~r~ma~ 1T~~Grv——=—— 96

T 1LJ9 A 22 FKELSLTRGQYLYLVRVCENPGIIQEKIAELIKVDRTTAARAIKRLEEQGFIYRQEDASNKKIKRIYATEKGKNV----— 96

T ss_dssp TGGGTCTTTHHHHHHHHHHSTTEEHHHHHHHHTCCHHHHHHHHHHHHHTTSEEEEECSSCTTCEEEEECHHHHHH-—--—

T ss _pred hHhcCCChHHHHHHHHHhhCCCccHHHHHHHhCCCHHHHHHHHHHHHHCCCeeEecCCCCCceeeEEeCHHHHHH-————

Q ss_pred cCCCCcccCCcHHHHHHHHHHHHAC

Q gene 86 IAS vi 71 VNSDKNIVDKDEEYTRLANKLRELY 95 (198)

Q Consensus TL ~emmsv~s s eL~e~Y 95 (198)

(368)

(444)
(444)

1.6A {Enterococcus faecalis} SCOP:

(198)
(198)

(144)
(144)



Consensus 97 ——————————~~~m~m~nm A~ 111 (144)

T

T 1LJ9 A 97 —————————= YPIIVRENQHSNQVA 111 (144)
T ss dssp  —————————— HHHHHHHHHHHHHHH

T ss pred = —---—-—-—- HHHHHHHHHHHHHHH

>PF06926.10 ; Rep Org C ; Putative replisome organiser protein C-terminus
Probab=80.61 E-value=8.8 Score=28.15 Aligned cols=71 Identities=6% Similarity=-0.017 Sum probs=0.0
Template Neff=9.200

Q ss pred HHHHHHHHHHHHCc--ccCCCCCeeecccchHHHHHHHHHHHHHh-CCccCHHHHHHHHHHHHHhhc------ CcchHHH
Q gene_86_IAS_vi 83 EYTRLANKLRELYP--AGRKEGTTYMWRGTVSEVARKLKTLVVKY-GYTINHDEVIKATKEYVNSEN-=-——--- GNYRYMQ 153 (198)
Q Consensus 83 ~~~n~nn el~e~YP——v~~~~Gi~r~~rlra~ans v klk~~y~k~—g~~~~H~r~vi~v~lkv~ v —— gn~~Ym~ 153 (198)
R I I N B P T A tott bt L. R
T Consensus 2~~~ Fr~rw~~yprkev~vk—m e g~~~ T~~~ A~~~ Irn~~rrrnvnanvs v a v v v 65 (92)
T Q9CGS4_LACLA/1 2 SLLSEYLDSFIEFSSKNIA-—————————————— KRAMAQV-EFMKLSSEEKKQAVIGAKNYFEWYKQENPEDKTKKESI 65 (92)
T ss pred chhHHHHHHHHHhcccccH--—--===—-=———-—— HHHHHHH-HHhcCChhHHHHHHHHHHHHHHHHHHhCCcccCCCccc
Q ss pred HHHHHHHhhcccCCCCcchHHHHHH
Q gene_86_IAS_Vi 154 LLKYFILKSVKDADGNVEVKSELMS 178 (198)
Q Consensus 154 ~le~~I~~~~rWnn~n~vn~ns e~y~~ 178 (198)
R +++. .
T Consensus 66 ~~~AWlnvmvAWm—m——— = d~~~ 81 (92)
T Q9CGS4_LACLA/1 66 NSYAFLESATF-—-—-—--—-——- KSFQQ 81 (92)
T ss pred ChHHHhcccce————=———— cchhh

VA A o o N

Query: gene_88_IAS_virus_KJ003983
CDD output:

Glucosaminidase pfam01832 Mannosyl-glycoprotein endo-beta-N-acetylglucosaminidase; This family includes
Mannosyl-glycoprotein endo-beta-N-acetylglucosaminidase EC:3.2.1.96. As well as the flagellar protein J that has been
shown to hydrolyse peptidoglycan.

Pssm-ID: 307787 Cd Length: 88 Bit Score: 57.96 E-value: 9.47e-12

10 20 30 40 50 60 70

T T T T e A

lcl|segsig MRNXW 67 EEALSYYGLKHKDIVYAQAILETGNFKSKVCKENNNLEG---—---—--—- LYNSKKKRYCKFKHWAESVVAYkeWIQK 133
Cdd:pfam01832 5 IEAAKKYGIPA-SVALAQAILESGWGTSRLAKESNNLFGikgswkaydtDEVTVAARFRKYDSVEESIRDY--YAEK 78

o Al



Query: gene_89_IAS_virus_KJ003983
CDD output:

SPFH prohibitin <d03401 Prohibitin family;
characterizes proteins similar to prohibitin

SPFH (stomatin, prohibitin, flotillin, and Hf1K/C) superfamily; This model
(a lipid raft-associated integral membrane protein). Individual proteins of
the SPFH (band 7) domain superfamily may cluster to form membrane microdomains which may in turn recruit multiprotein
complexes. These microdomains, in addition to being stable scaffolds, may also be dynamic units with their own
regulatory functions. Prohibitin is a mitochondrial inner-membrane protein which may act as a chaperone for the
stabilization of mitochondrial proteins. Human prohibitin forms a hetero-oligomeric complex with Bap-37 (prohibitin 2,
an SPFH domain carrying homolog). This complex may protect non-assembled membrane proteins against proteolysis by the m-
AAA protease. Prohibitin and Bap-37 yeast homologs have been implicated in yeast longevity and in the maintenance of
mitochondrial morphology.

Pssm-ID: 259799 Cd Length: 195 Bit Score: 120.31 E-value: 9.13e-34
10 20 30 40 50 60 70 80
T S T T
lcl|segsig MSSCG 9 VDAGCEGIKVNLYgseKGVDDVSLVTGAVWYNPEFTEQVYEYPTYVQTVDYPaFTINAKDGSEFSIDPTISLKIADGKSPQ 88
Cdd:cd03401 4 VDAGEVGVVFRRG---KGVKDEVLGEGLHFKIPWIQVVIIYDVRTQPREIT-LTVLSKDGQTVNIDLSVLYRPDPEKLPE 79
90 100 110 120 130 140 150 160
T S e T T T,
lcl|segsig MSSCG 89 VFKKYRKELADVINgtLFNYVKDAFRIQLNKYTTDEIVSNRDMVEKAIEAHLSKALLKENFQLE--QLTSgLKYPQSIVN 166
Cdd:cd03401 80 LYQONLGPDYEERV---LPPIVREVLKAVVAQYTAEELYTKREEVSAEIREALTERLAPFGIIVDAVLITN-IDFPDEYEK 155
170 180 190 200

lcl|segsig MSSCG 167
Cdd:cd03401 156

o T T

AVNAKNAAIQRAQKAQNELAVVKAEAEKKVVAAQAEAEAN 206
ATEAKQVAEQEAERAKFELEKAEQEAERKVIEAEGEAEAQ 195



Supplementary Note 2
CRISPR spacers matching crAss-like family genomes

CRISPR array = spacer spacer spacer sequence (black font)

spacer host genome (genbank ID)  viral contig with protospacer - e-value
position start end protospacer sequence (red font)
JIAF01000004.1 AAACTAAAGAAGAT-AAGAAAAAGCAATTA
852462_854654 14 spacer_853503_30 CDZH01002743 87522 73007 | 79036 | 1.28E-04 AAACTAAAGAAGATGAAGAATAAGCAGTTA
GG775004.1 TAT-TTTATCCAATACCTTTTTACCATTAT
67033_67769_1 spacer_67080_30 crAssphage_JQ995537 97065 46335 | 46364 | 1.28E-04 TATCTTTATCAAATACTTTTTTACCATTAT
BAKP01000029.1 . AGCAGACTCATAATCAGAAGGTCATAGGTTCAAG
40807_41491 6 _spacer_41202_34 |AS_virus_Ki003983 99915 98754 | 98721 | 2.78E-07 AGCTGACTCATAATCAGAAGACCATAGGTTCAAG
JUJT01000004.1 . GGA-TAGAGCGACAGCCTTCTAAGCTGTAGGTT
169511 _170499 3 spacer_169659 32 Chlamydia_CVNZ01000007ext 82794 80442 | 80410 | 6.81E-08 GGATTAGAGCAACAGCCTTCTAAGCTGTAGGTT
JUJT01000004.1 GGATAGAGCGACAGCCTTCTAAGCTGTAGGTT
169511 170499 3 spacer_169659 32 CENS01015162 79855 11070 | 11101 | 6.81E-08 GGATAGTGCAACAGCCTTCTAAGCTGTAGGTT
KL544021.1 GTTATGAAGATAGAGGTTATTCTAATGAA
crAssphage_JQ995537 97065 84581 84553 1.17E-09

123220 124110 _2_spacer_123344 29 GTTATGAAGATAGAGGTTATTCTAATGAA

Bacterial genomes with spacers matching crAss-like phages:

1. (sheep rumen) Prevotella sp. HUN102 P150DRAFT scf7180000000012 quiver.4 C, whole genome shotgun sequence
2,328,889 bp linear DNA
JIAF01000004.1 GI:607832995

2. (Human oral cavity) Prevotella scopos JCM 17725 DNA, contig: JCM17725.contig00029, whole genome shotgun sequence
41,494 bp linear DNA
BAKP01000029.1 GI:602603948

3. Parabacteroides sp. 20 3 genomic scaffold supercontl.36, whole genome shotgun sequence
343,425 bp linear DNA
GG775004.1 GI:300829907

4. (isolation source="infected leaves") Pectobacterium carotovorum subsp. carotovorum strain BC D6 B6.scaffold4, whole
genome shotgun sequence

486,112 bp linear DNA

JUJT01000004.1 GI:741149445

5. (This is a reference genome for the Human Microbiome Project) Porphyromonas sp. 31 2 genomic scaffold acTiz-
supercont2.1l, whole genome shotgun sequence

1,861,588 bp linear DNA

KL544021.1 GI:659424147





