
Complete genome sequences of two novel autographiviruses infecting a bacterium from the 

Pseudomonas fluorescens group 

Supplementary file 1 – Phylogenetic analyses 

To evaluate the phylogenetic positions of described phages and to propose their taxonomic 

classifications, we conducted an analysis of the genetic markers typically used to analyse Podoviridae 

phages: large subunits of DNA packaging ATPase (terminase) and viral RNA polymerases. 

Homologous protein sequences from other phages were retrieved by searching the nr database with 

BLASTp. We used the proteins mentioned above from KNP and WRT as queries and adopted an E-

value cut-off 1e-10. After the search, hit sequences were carefully reviewed to remove redundant and 

erroneous records. We also discarded sequences with no associated taxonomic information (e.g., 

proteins from metagenomes and uncultured phages).  

A search for packaging ATPases yielded a set of 194 unique sequences, all originating from 

podoviruses, specifically members of the subfamily Autographivirinae, or unclassified phages, 

Acinetobacter phage vB_AbaM_IME200 and Klebsiella phage vB_KpnP_KpV766, reported as 

myoviruses, are genetically nearly identical to established podoviruses and are misclassified. In the 

case of RNA polymerases, we found 217 unique sequences. Alike the packaging ATPases, these 

sequences were predominantly proteins from Autographivirinae phages. It is however worth mention 

that the results included some hits against phages from the Siphoviridae family, namely all members 

of genus Xp10virus and the lone type species of genus Cbastvirus.  

After the curation of each set, we aligned its members using ClustalW (with default 

parameters) [23], refined the obtained alignments using MUSCLE [24] and selected suitable protein 

evolution models with ProtTest 3.4 [25]. The chosen model (in each case WAG+G) was used to 

generate approximately maximum-likelihood trees with FastTree 2.1.7 [26].  

Generally, the groupings we obtained remained in agreement with the current release of the 

ICTV taxonomy, classification from NCBI databases, and literature data. Notable exceptions include 

the Pantoea phage LIMElight. This virus is classified to genus Phikmvvirus, but the topologies of trees 

based on both markers clearly indicate its closer relationship with Kp34viruses. This phylogeny is 

likely a result of the recent incomplete split of the Phikmvvirus [27] group. This rearrangement formed 

genus Kp34virus in its present form and left some orphan species still classified with the old taxon. 

Careful analysis of the obtained dendrograms suggest that the genus T7virus may also require a split in 

the near future, as the heterogeneity of this group significantly exceeds the diversity of the other 

currently accepted genera. The process of its division seemingly begun with the recent creation of the 

Kp32virus. It is notable that soon, a new genus clustering T7-like Pseudomonas phages might need to 

be created. As these viruses are prototyped by the Pseudomonas virus gh1, we suggest that the 

formation of the genus gh1virus might be considered. 
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Fig. S1. Approximately-maximum-likelihood tree based on the alignment of of RNA polymerases.
Colouring (explained in the legend) represents ICTV recognized genera



Erwinia_amylovora_phage_Era103
 Escherichia_phage_K_AB-2017 
 Escherichia_phage_C_AB-2017 
 Escherichia_virus_K1E 
 Escherichia_phage_B_AB-2017 
 Enterobacteria_phage_vB_EcoP_ACG-C91 
 Escherichia_virus_AAPEc6
 Lelliottia_phage_phD2B 
 Pectobacterium_phage_PP1 
 Proteus_phage_PM_93 
 Proteus_phage_PM_85 
 Proteus_phage_vB_PmiP_Pm5460 
 Enterobacteria_phage_UAB_Phi78 
Salmonella_virus_SP6
 Salmonella_phage_BP12B 
 Escherichia_phage_ECBP5 
 Pectobacterium_phage_PP99 
 Vibrio_phage_Vc1 
 Vibrio_phage_phi-A318 
 Vibrio_phage_Vp670 
 Pantoea_phage_LIMEzero 
 Enterobacteria_phage_J8-65 
 Pseudomonas_phage_vB_Pae-TbilisiM32 
 Pseudomonas_phage_phikF77 
 Pseudomonas_phage_LKD16 
 Pseudomonas_phage_vB_PaeP_PAO1_Ab05 
Pseudomonas_phage_MPK7

 Pseudomonas_phage_vB_PaeP_PPA-ABTNL 
 Pseudomonas_phage_LUZ19 
 Pseudomonas_phage_phiKMV 
 Pseudomonas_phage_phiNFS 
 Pseudomonas_phage_vB_PaeP_PAO1_1-15pyo 
 Pseudomonas_phage_LKA1 
 Pseudomonas_phage_phi-2 
 Ralstonia_phage_RSB3 
 Ralstonia_virus_phiAp1 
 Acinetobacter_phage_phiAB6 
 Acinetobacter_phage_Abp1 
 Acinetobacter_phage_vB_AbaP_PD-6A3 
Acinetobacter_phage_phiAB1

 Acinetobacter_phage_vB_AbaP_PD-AB9 
 Acinetobacter_phage_Fri1 
 Acinetobacter_phage_vB_AbaM_IME200 
 Acinetobacter_phage_Petty 
 Acinetobacter_phage_vB_AbaP_Acibel007 
 Pseudomonas_phage_YMC11/06/C171_PPU_BP 
 Pectobacterium_phage_Peat1 
 Pectobacterium_phage_PP90 
 Pectobacterium_phage_PPWS1 
 Pectobacterium_phage_PP16 
 Proteus_phage_PM16 
 Proteus_phage_PM_75 
Vibrio_phage_VP93

 Pantoea_phage_LIMElight 
 Enterobacter_phage_phiKDA1 
 Klebsiella_phage_vB_Kp2 
 Klebsiella_phage_KPV811 
 Klebsiella_phage_vB_KpnP_KpV48 
 Klebsiella_phage_vB_KpnP_KpV41 
 Klebsiella_phage_KP34 
 Klebsiella_phage_F19 
 Klebsiella_phage_vB_KpnP_SU552A 
 Klebsiella_phage_NTUH-K2044-K1-1 
 Klebsiella_phage_vB_KpnP_KpV71 
 Klebsiella_phage_KP-Rio/2015 
Klebsiella_phage_vB_KpnP_SU503

 Klebsiella_phage_vB_KpnP_KpV475 
 Klebsiella_phage_vB_KpnP_KpV74 
 Phage_MedPE-SWcel-C56 
 Rhizobium_phage_RHEph02 
 Rhizobium_phage_RHEph08 
 Burkholderia_phage_JG068 
 Ralstonia_phage_RSJ2 
 Ralstonia_phage_RSJ5 
 Ralstonia_phage_RSB1 
 Ralstonia_phage_RS-PII-1 
 Burkholderia_phage_Bp-AMP1 
 Ralstonia_phage_RS-PI-1 
Escherichia_phage_phiKT

 Aeromonas_phage_phiAS7 
 Yersinia_phage_phiR8-01 
 Yersinia_phage_vB_YenP_ISAO8 
 Yersinia_phage_phi80-18 
 Yersinia_phage_fHe-Yen3-01 
 Cronobacter_phage_vB_CskP_GAP227 
 Cronobacter_phage_Dev-CD-23823 
 Caulobacter_phage_Cd1 
 Caulobacter_phage_Percy 
 Aquamicrobium_phage_P14 
 Xylella_phage_Paz 
 Xylella_phage_Prado 
Xanthomonas_phage_XAJ24

 Xanthomonas_phage_f20-Xaj 
 Xanthomonas_phage_f30-Xaj 
 Pseudomonas_phage_VSW-3 
 Pseudomonas_phage_Bf7 
 Pseudomonas_phage_Andromeda 
 Prochlorococcus_phage_P-RSP2
 Cyanophage_9515-10a 
 Prochlorococcus_phage_P-SSP10 
 Cyanophage_KBS-S-1A 
 Synechococcus_phage_S-CBP4 
 Synechococcus_phage_S-CBP1 
 Synechococcus_phage_S-CBP3 
Cyanophage_NATL1A-7

 Synechococcus_phage_S-RIP2 
 Synechococcus_phage_S-RIP1 
 Prochlorococcus_phage_P-GSP1 
 Prochlorococcus_phage_P-SSP7 
 Cyanophage_P-SSP2 
 Prochlorococcus_phage_P-SSP3 
 Synechococcus_phage_S-CBP2 
 Cyanophage_SS120-1 
 Synechococcus_phage_Syn5 
 Synechococcus_phage_P60 
 Pelagibacter_phage_HTVC011P 
 Pelagibacter_phage_HTVC019P 
Rhizobium_phage_RHEph01

 Mesorhizobium_phage_vB_MloP_Lo5R7ANS 
 Delftia_phage_IME-DE1 
 Ralstonia_phage_RSB2 
 Ralstonia_phage_phiITL-1 
 Vibrio_phage_ICP3_2009_B 
 Vibrio_phage_ICP3 
 Vibriophage_VP4 
 Vibrio_phage_N4 
 Citrobacter_phage_CR8 
 Escherichia_phage_F_AB-2017 
 Citrobacter_phage_SH4 
 Cronobacter_phage_Dev2 
Citrobacter_phage_CR44b

 Escherichia_phage_vB_EcoP_GA2A 
 Escherichia_phage_LM33_P1 
 Escherichia_phage_ZG49 
 Enterobacteria_phage_EcoDS1 
 Enterobacteria_phage_K1F 
 Escherichia_phage_PE3-1 
 Pseudomonad_phage_gh-1 
 Pseudomonas_phage_phiPSA2 
 Pseudomonas_phage_phiPsa17 
 Pseudomonas_phage_WRT 
 Pseudomonas_phage_KNP 
 Pseudomonas_phage_PPPL-1 
Pseudomonas_phage_shl2

 Pseudomonas_phage_phi15 
 Pseudomonas_phage_PPpW-4 
 Pseudomonas_phage_UNO-SLW4 
 Pseudomonas_phage_Phi-S1 
 Pseudomonas_phage_phiIBB-PF7A 
 Pseudomonas_phage_Pf-10 
 Pectobacterium_phage_PP81 
 Morganella_phage_MmP1 
 Morganella_phage_vB_MmoP_MP2 
 Salmonella_phage_BP12A 
 Yersinia_phage_Berlin 
 Yersinia_phage_Yepe2 
Escherichia_phage_P694

 Enterobacteria_phage_285P 
 Escherichia_phage_P483 
 Pectobacterium_phage_PP74 
 Erwinia_phage_FE44 
 Enterobacteria_phage_BA14 
 Kluyvera_phage_Kvp1 
 Erwinia_phage_vB_EamP-L1 
 Yersinia_phage_vB_YenP_AP10 
 Enterobacteria_phage_3/7 
 Stenotrophomonas_phage_IME15 
 Yersinia_phage_YpP-R 
 Yersinia_phage_YpP-Y 
Yersinia_phage_phiA1122

 Yersinia_phage_R 
 Enterobacteria_phage_T7 
 Escherichia_phage_64795_ec1 
 Escherichia_phage_CICC_80001 
 Enterobacteria_phage_13a 
 Enterobacteria_phage_T3 
 Escherichia_phage_ECA2 
 Citrobacter_phage_SH2 
 Salmonella_phage_phiSG-JL2 
 Serratia_phage_SM9-3Y 
 Citrobacter_phage_SH1 
 Yersinia_phage_phiYeO3-12 
Yersinia_phage_vB_YenP_AP5

 Yersinia_phage_phiYe-F10 
 Enterobacter_phage_phiEap-1 
 Klebsiella_phage_vB_KpnP_KpV289 
 Enterobacteria_phage_K30 
 Klebsiella_phage_vB_KpnP_IME205 
 Klebsiella_phage_K11 
 Klebsiella_phage_vB_KpnP_KpV763 
 Klebsiella_phage_vB_Kp1 
 Klebsiella_phage_KP32 
 Klebsiella_phage_vB_KpnP_KpV767 
 Klebsiella_phage_K5 
 Klebsiella_phage_vB_KpnP_KpV766 

 Podovirus_Lau218 

3

Fig. S2. Approximately-maximum-likelihood tree based on the alignment of DNA packaging ATPases.
Colouring (explained in the legend) represents ICTV recognized genera
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