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Supplementary Material

Supplementary table 1. Predicted ORFs and their functional annotation in the genome of Pseudomonas phage Eir4. Putative Shine-Dalgarno sequences
20 bases upstream of the predicted start codon of each ORF that are complementary to the 16S rRNA tail of Pseudomonas syringae pv. tomato (host) are
underlined and highlighted in bold. Color coding for ORF product functional groups is as follows: yellow - proteins involved in virion morphogenesis; red—
DNA-dependent RNA polymerase; blue —DNA replication, modification and repair; green — lysis; purple — additional functions; gray — hypothetical
proteins of unknown function.

Shine-Dalgarno sequence
Start End Product DeltaG (kcal/mol; .
ORF | Strand | position | position size 20 bp upstream of start as calcu.lated by Start Prote.l n Predicted function
codon (G-U wobble base free_align.pl -o codon | accession
(bp) (bp) (aa) . (b
pairs allowed) 20bp
AUUCCUCCACUAG)

#1 + 117 278 53 GGTTCCTTCGAGGGCATCTC -4,046925 ATG UGL61051.1 hypothetical protein
#2 + 434 559 41 ATGGTTGACAATCCTCTGAG -2,18726 ATG UGL61052.1 hypothetical protein
#3 + 809 934 41 GGCAACCATTGAGGACTCAC -5,87344 TTG UGL61053.1 hypothetical protein
#4 + 931 1185 84 TCACTGAAGGATGCAACATC -4,53508 ATG | UGL61054.1 hypothetical protein
#5 + 1185 1382 65 GCTGACAAGGAGCCTGAGTG -6,610015 ATG UGL61055.1 hypothetical protein
#6 + 1387 1698 103 TCACCAGAAGGGCTAACATC -3,71267 ATG UGL61056.1 hypothetical protein
#7 + 1788 2267 159 CAACAAACGAAGGTAGCACC -3,49838 ATG UGL61057.1 hypothetical protein
#8 + 2298 2840 180 CGCTGTGATAGGTGTTTTCA -5,595345 ATG UGL61058.1 hypothetical protein
# [+ 2837 | 3541 | 234 | ACCTTTCAGGGGATGACAGC -4,90869 ATG | UGL61059.1 |USINEYCIOIssc
#10 + 3538 3801 87 GTGCATTGGAGTGAAATCAA -3,60793 GTG UGL61060.1 hypothetical protein
#11 + 3804 4403 199 TACCGGGGAGGCTTCTAACC -9,478722 ATG UGL61061.1 hypothetical protein
#12 + 4543 7200 885 AACCCATTCGAGACGACTTA -0,359835 ATG UGL61062.1

#13 + 7214 7351 45 TGCATAAGGAAACCAATCAA -5,867005 ATG UGL61063.1 hypothetical protein
#14 + 7348 7617 89 CGTCAGGAGTGGAACGAGGA -5,682865 ATG uGL61064.1 hypothetical protein
#15 + 7617 8000 127 TTCCTGAAGGAGACCAATTA -6,610015 ATG UGL61065.1 hypothetical protein
#16 + 8012 9079 355 GCCAAGTAAGGAGCAACCCA -7,94194 ATG UGL61066.1

#17 | + 9273 | 9530 85 CCCTCAAAGGAGACTCAACG -6,610015 ATG | UGL61067.1
#18 + 9527 10171 214 ATCGTGAAGGAGGTGTTCGC -14,20565 ATG UGL61068.1
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#19 |+ 10168 | 10338 56 CGCAACCAAGGAGTAATCGA -6,610015 ATG | UGL61069.1

#20 | + 10335 | 10697 | 120 | CTGCGCCCAGAGGTGACTCA -10,315595 ATG | UGL61070.1
#21 | + 10749 | 11450 | 233 | ATCTGCAAAGGAGAAACACA -6,610015 ATG | UGL61071.1

#2 | + 11450 | 11893 | 147 | TCCGGTCACGGTGACTTCTG -5,880535 ATG | UGL61072.1

#23 ] + 11895 | 12335 | 146 | ACCAAAGAAAGGAGGTTGAC -12,108685 ATG | UGL61073.1
#4 | + 12411 | 12953 | 180 | GTTGACATAAGGAGGTTCCT -13,44061 ATG | UGL61074.1

#25 | + 12940 | 14631 | 563 | GAATGAAGTGGAGGTGGCTG -12,74128 ATG | UGL61075.1

#26 | + 14645 | 14848 67 CTACTAAGGAGAACCATCAC -7,94194 ATG | UGL61076.1 hypothetical protein
#27 | + 14914 | 15375 | 153 | CTCAATAGGAGAACCAAACC -5,682865 ATG | UGL61077.1 hypothetical protein
#8 | + 15386 | 17530 | 714 | CCAACGATAGGAGGACGCTG -8,93096 ATG | UGL61078.1

#29 + 17543 17926 127 GTCACTAATAGGAGGCCCTA -8,93096 ATG | UGL61079.1 hypothetical protein
#30 |+ 17919 | 18128 69 | GATCGCCCGAGGTGGCAGCG -9,493185 ATG | UGL61080.1 hypothetical protein
#31 | + 18138 | 19088 | 316 | ACGCCATCTAAGGAGGGCCT -11,190035 ATG | UGL61081.1

#32 |+ 19155 | 19397 | 80 TATTCGTTAAAGGAGGGCTA -9,85811 ATG | UGL61082.1

#33 |+ 19400 | 19684 | 94 | CTGCAAAGGGAGGAATGACC -9,521905 ATG | UGL61083.1

#4 | + 19681 | 20124 | 147 | GCCCTGAAGAAGGTCACCAA -3,49838 GTG | UGL61084.1

#35 + 20096 20401 101 GAAACTGAAGGAGAACCCCA -6,610015 ATG | UGL61085.1 tail assembly protein
#36 | + 20415 | 22040 | 541 | CATTTAATTGGAGGTGACCA -13,56369 GTG | UGL61086.1 portal protein

#37 + 22110 22985 291 ATTCCCTCAAGGAGACCTCA -6,610015 ATG | UGL61087.1 capsid assembly protein
#38 | + 23088 | 24131 | 347 | CATGCAAAGGAGAACTACAC -6,610015 ATG | UGL61088.1 major capsid protein
#39 |+ 24156 | 24779 | 207 | ACCCAACCCCTTGAGGCCCT -3,60793 TTG | UGL61089.1 tail tubular protein A
#40 |+ 24789 | 27209 | 806 | CAAACCGATAAGGAGGGCCT -11,190035 ATG | UGL61090.1 tail tubular protein B
#a1 |+ 27284 | 27718 | 144 | CTACGGGAGGGTTTCAACTT -8,979195 ATG | UGL61091.1

#42 + 27729 28310 193 CTGGCTGTAGGAGGTACACC -11,181535 ATG UGL61092.1 internal virion protein B
#43 |+ 28310 | 30526 | 738 | CCACAAGGAGGCAAGACGTA -9,85811 ATG | UGL61093.1 internal virion protein C
#44 + 30539 34729 1396 CTCTCTAATAGGAGGTCTAC -11,181535 ATG UGL61094.1 internal virion protein D
#45 | + | 34802 | 36550 | 582 | TTCAACCACAAGGAGACTCT -6,610015 ATG | UGL61095.1 tail fiber protein
#46 | + | 36587 | 36946 | 119 | GGCCTCTCTAAGGAGGACTT -11,190035 ATG | UGL61096.1 hypothetical protein




#47 | + | 36946 | 37161 | 71 | CAGATCAAGGCGATGAGCTG -2,174955 ATG | UGL61097.1
#48 | + | 37158 | 37415 | 85 | AAGAACAAAGGAGACCCACC -6,610015 ATG | UGL61098.1
#49 | + | 37418 | 37873 | 151 | GACGGCGTGAGGCACTGACA -3,60793 GTG | UGL61099.1

#50 | + | 37569 | 37823 | 84 | ACGACAACTGGAGGTTGAAC -9,1066 GTG | UGL61100.1

#51| + | 37883 | 39634 | 583 | CGCACAAATAAGGAGGCCCA -11,190035 ATG | UGL61101.1 terminase large subunit

#52 | + | 39813 | 39986 | 57 | CATCAAAGGAGGACAAGACC -9,85811 ATG | UGL61102.1 hypothetical protein
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Supplementary table 2. Predicted ORFs and their functional annotation in the genome of Pseudomonas phage Eisa9. Putative Shine-Dalgarno sequences
20 bases upstream of the predicted start codon of each ORF that are complementary to the 16S rRNA tail of Pseudomonas syringae pv. tomato (host) are
underlined and highlighted in bold. Color coding for ORF product functional groups is as follows: yellow - proteins involved in virion morphogenesis; red—
DNA-dependent RNA polymerase; blue —DNA replication, modification and repair; green — lysis; purple — additional functions; gray — hypothetical
proteins of unknown function.

Shine-Dalgarno sequence

St.art End Pro.duct 20 bp upstream of start DeltaG (kcal/mol; as Start Protein _ .
ORF | Strand | position | position size calculated by . Predicted function
codon (G-U wobble ) codon | accession
(bp) (bp) (aa) base pairs allowed) free_align.pl -0 "20bp"
AUUCCUCCACUAG)

#1 + 21 236 71 ATAGGCCAACTGTTAGTAAG -1,247805 TTG | UGL61103.1 hypothetical protein

#2 + 353 619 88 GCAACCACTGAGTAACGACA -0,381865 ATG | UGL61104.1 hypothetical protein

#3 + 647 1147 166 | AACTGACTGAGGGTTTCATC -5,05103 ATG | UGL61105.1 hypothetical protein

#4 + 1208 1480 90 | TTTGCATAGGAGACAGGCGC -5,682865 ATG | UGL61106.1 hypothetical protein

#5 + 1482 1709 75 CGCCAATCGCCGGGGCTGAC -2,833755 ATG | UGL61107.1 hypothetical protein

#6 + 1709 1876 55 ACTAACTACGAGGTGGTGTA -10,859585 ATG | UGL61108.1 hypothetical protein

#7 + 1869 2192 107 | CCAACTGCCGGGTGCTGACT -5,64358 ATG | UGL61109.1 hypothetical protein

#8 + 2449 | 2946 165 | GCAACAACATCAGGTGAACT -7,95547 ATG | UGL61110.1 [DUIENEECEtITansIcrasen
#9 + 2937 3359 140 | GTATTCATGGAGCTGCCAGC -3,60793 ATG | UGL61111.1 hypothetical protein

#10 |+ 3343 3537 64 | GATAGCGGCGGACCAAGAAC -1,532995 ATG | UGL61112.1 hypothetical protein

#11 |+ 3534 3794 86 | ACCTTCAAGGAGTACAGGCC -6,610015 ATG | UGL61113.1 hypothetical protein

#12 |+ 3791 4669 292 | CTGATGATGGAGTGTGACGA -3,60793 ATG | UGL61114.1 hypothetical protein

#13 |+ 4669 4977 102 | CGTCAAGTGGAGTTCGTGTA -3,60793 ATG | UGL61115.1 hypothetical protein

#14 |+ 4982 5242 86 CACTCTGGAGGGCTAAGCCC -6,856025 ATG | UGL61116.1 hypothetical protein

#15 + 5325 5807 160 CCAAACGAAAGGATTACACC -4,53508 ATG | UGL61117.1 hypothetical protein

#16 | + 5807 6514 235 | GCCCTGATCGGCAGCCTGTA -3,840985 ATG | UGL61118.1 hypothetical protein

#17 |+ 6511 7314 267 | CTGGTGTTCTGGAGTAAGCA -3,60793 TTG | UGL61119.1

#18 | + 7480 | 7668 62 | TCCGCACAGGAGACGCGAGC -5,682865 ATG | UGL61120.1
#19 |+ 7658 8944 428 | TAAACTGGTGGAGGTACACG -9,1066 ATG | UGL61121.1

#20 | + 8931 | 9161 76 | GGATGCAACGGGAGGACGTT -8,979195 ATG | UGL61122.1
w21 | + 9158 | 11494 | 778 | CTGTGCAAGGCGTGGTGCGC -3,52041 ATG | UGL61123.1

#22 |+ 11503 | 12390 295 | CAATACGAGTGAGAGAAGAC -2,63244 ATG | UGL61124.1 hypothetical protein
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w3 | + 12390 | 13400 | 336 | GCGCTGGCCGGTATCCTCTG -1,423445 ATG | UGL61125.1

wa | + 13402 | 13743 | 113 | TCGCACCGATCAGGGTTAAA -3,546615 ATG | UGL61126.1

#25 |+ 13743 | 14717 | 324 | AAAGCAAAGGTATCGAAATA -3,49838 ATG | UGL61127.1 hypothetical protein
#e | + 14717 | 15274 | 185 | CGCTGGGTCGGGAGCCTCTA 5,7311 ATG | UGL61128.1

#27 15261 | 15446 61 | TCTCCTGTTGAGGATCAAAC -5,87344 ATG | UGL61129.1 hypothetical protein
#28 15446 | 16348 | 300 | ATCTCTGGAGGTGAAATCTG -13,56369 ATG | UGL61130.1

#29 |+ 16349 | 18772 | 807 | AGACCGAGCCGAGTGAGTAA -2,63244 ATG | UGL61131.1

#30 | + 18830 | 19132 | 100 | ACTTGCCGGAGGATCGCTTC -6,856025 ATG | UGL61132.1 hypothetical protein
w31 + 19119 | 19601 | 160 | GCGGACAGTGGAGGCCGAAC -6,856025 TTG | UGL61133.1 hypothetical protein
#32 |+ 19603 | 20079 | 158 | CGTCAAACGGAGTATCTGAT -3,60793 ATG | UGL61134.1 hypothetical protein
#33 | + 20076 | 21590 | 504 | AGCGGATCGAGCGTCCGTCT -1,74402 GTG | UGL61135.1 portal protein

34 + 21587 | 22372 | 261 | GTACCCGGAGATACTGCACA -3,60793 ATG | UGL61136.1 scaffolding protein
#35 + 22449 23456 335 CACCACATAAGGATTCCACA -5,867005 ATG UGL61137.1 major capsid protein
#36 | + 23531 | 24133 | 200 | TTGCGTTTAGGAGATAGCCT 5,682865 ATG | UGL61138.1 tail tubular protein A
w7 | + 24130 | 26661 | 843 | CCGACAGGACGGCGATTCAG -3,60793 ATG | UGL61139.1 tail tubular protein B
w8 | + 26665 | 27414 | 249 | TCACTCGGAGGACTTAACAC -6,856025 ATG | UGL61140.1 | internal virion protein
#39 |+ 27423 | 29675 | 750 | AAACTTCTGTAGGAGGTAAC -11,181535 ATG | UGL61141.1 | internal virion protein
#a0 |+ 29684 | 33511 | 1275 | CCTAATAAGTGAGGGCCACA -5,05103 ATG | UGL61142.1 | internal virion protein
#a1 |+ 33572 | 35464 | 630 | AACCAATTCTGGAGAACCAA -3,60793 ATG | UGL61143.1 tail fiber protein
#a2 |+ 35474 | 35818 | 114 | GAGTTTCGTAAGGAGATACA -7,94194 ATG | UGLe1144.1 | PUtatIve t;':;'t':r: STl
#3 |+ 35815 | 35997 60 | CAAATCAAGGTGATGCAAGA -9,054465 ATG | UGL61145.1 holin

#a4 |+ 35984 | 36286 | 100 | CTACGAGAAGGTCAAGAGCA -3,49838 ATG | UGL61146.1 | terminase small subunit
#45 + 36286 38064 592 GCCCAAATGGGTATTCACTG -3,546615 ATG UGL61147.1 terminase large subunit
#46 + 38068 38328 86 CTCGTAAAAGGAAATGATCC -4,53508 ATG | UGL61148.1 hypothetical protein
w7 |+ 38340 | 38639 99 | GACCTGTAAGGAGCAACACC -7,94194 ATG | UGL61149.1 hypothetical protein
#ag |+ 38643 | 39143 | 166 | ACGCTGTGCTGTCCTAAGTC -0,272315 ATG | UGL61150.1 endolysin

#a9 |+ 39140 | 39445 | 101 | CTCTGGAAGGAGGGTTATCA -9,85811 ATG | UGL61151.1 putative i-spanin
#50 |+ 39354 | 39584 76 | CACCCGCAAGGAGGTGAGCG -16,565775 ATG | UGL61152.1 putative o-spanin
#51 |+ 39675 | 40163 | 162 | AGGTCACCTAGGACAAAAAA -3,60793 CTG | UGL61153.1 hypothetical protein
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Supplemetary Figure S1. Viridic heatmap showing pairwise intergenomic distances (%) of Pseudomonas phages Eir4 and Eisa9 with other related phages.
Labels of Pseudomonas infecting Autographivirdae phages with a standing in the official phage taxonomy (subset from the ICTV virus metadata resource;
n=49) are in black font color. Labels of ten phages most similar to Eir4 that were not found as a part of Pseudomonas-infecting Autographiviridae phage
VMR subset are in red font color (n=10), label of Eir4 is in red and is also made bold. Labels of ten phages most similar to Eisa9 that were not found as a
part of Pseudomonas-infecting Autographiviridae phage VMR subset are in blue font color (n=10), label of Eisa9 is also made bold. Red rectangle indicates
a cluster of phage genomes that are either officially recognized as representatives of genus Ghunavirus or can be proposed for inclusion in it. Maroon
rectangle indicates Pseudomonas phage isolate genomes that belong to the yet unproposed same phage species as Eir4. Purple rectangle indicates
Pseudomonas phages PollyC and Eisa9, which can probably be proposed as an exemplar isolate for the creation of a novel species in the Polyceevirus
genus.
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Supplementary Figure S2. Terminase large subunit protein amino acid sequence maximum-likelihood tree for prediction of packaging strategy employed by phages Eir4
and Eisa9. The tree is drawn to scale, branch lengths correspond to the number of amino acid differences per site. Tips are labeled as “protein accession | originating phage
| packaging strategy/genome termini type employed by the phage”, labels of the tips representing the amino acid sequences of Eir4 and Eisa9 proteins are coloured in red
and blue, respectively. The tree is midpoint rooted and the distal nodes of branches with >=95% UFBoot support (out of 1000 replicates) are indicated by green squares.
Maroon rectangle indicates the clade containing MRCA of T7 type SDTR packaging strategy employing phages and its children. “Unknown*” indicates that the TerL
sequence comes from a phage for which the packaging strategy is unknown. LDTR stands for long direct terminal repeats, SDTR - for short direct terminal repeats.
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NP_720326.1|Sa/lmonella phage ST64T|Headful P22
BAG12600.1|Salmonella phage P22|Headful P22
AAA88220.1|Enterobacteria phage LP7|Headful P22
AAC34148.1|Escherichia phage 186|5' cos P2
AGG36517.1|Escherichia phage P2|5' cos P2
NP_490600.1|Pseudomonas virus phiCTX|5' cos P2
NP_050632.1|Escherichia phage Mu|Host ends Mu
YP_024701.1|Burkholderia phage BcepMu|Host ends Mu
YP_164067.1|Pseudomonas phage B3|Host ends Mu
NP_037663.1|Escherichia phage HK022|3' cos HK97
NP_037698.1|Escherichia phage HK97|3' cos HK97
YP_002117560.1|Rhizobium phage 16-3|3' cos HK97
NP_938233.1|Pseudomonas phage D3112|Host ends D3112
YP_007002934.1|Haemophilus phage SuMu|Host ends D3112
ABH09849.1|Pseudomonas phage MP22|Host ends D3112
YP_950546.1|Escherichia phage N4|SDTR N4
AHC56597.1|Achromobacter phage JWDelta|SDTR N4
YP_007005834.1|Erwinia phage vB_EamP-S6|SDTR N4
YP_002128452.1|lodobacter phage PhiPLPE|Headful phiPLPE
YP_007392855.1|Klebsiella phage JD001|Headful phiPLPE
CAJ28416.1|Yersinia phage PY100|Headful phiPLPE

_______ -~ "AGM10747.1[Enterobacferia phage T3|SDTR 17 |

NP_052122.1|Yersinia phage phiYeO3-12|SDTR T7 !
ACY75876.1|Escherichia phage T7|SDTR T7 :
UGL61101.1|Pseudomonas phage Eir4|Unknow n*

NP_958178.1|Shigella phage Sf6|Headful Sf6
ABQ88401.1|Enterobacteria phage CUS-3|Headful Sfé
AAF03961.1|Hamiltonella phage APSE-1|Headful Sfé
YP_398598.1|Clostridium phage c-st|SDTR c-st
AGR46580.1|Bacillus phageBasilisk|SDTR c-st
YP_008873483.1|Bacillus phage vB_BanS-Tsamsa|SDTR c-st



Supplementary Figure S3. Pairwise genome nucleotide sequence comparison of Autographivirdae phage T7 as an exemplar Autographivirdae phage, phage 17A
(representative of Ghunavirus genus) as the closest Eir4 relative with the standing in the current phage taxonomy, Pseudomonas phage Eir4 itself and eight phages that
belong to the same putative novel species in genus Ghunavirus as Eir4 using BLASTN. Genome representations are drawn to scale with the scale bar indicating 2000 base
pairs. Arrows represent open reading frames and point in the direction of transcription. Color-coding is based on the functional groups of the respective ORF putative
products according to the legend and ORFs of Eir4 with functional prediction are annotated by the order of their appearance in the genome (Supplementary tables 1 and
2). Gray boxes represent regions of similarity between the genomes and are coloured in gradient with darker shades of gray representing higher region identity. The figure
was generated using EasyFig (Sullivan et al., 2011).
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