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Supplementary Figure S1. Multiple sequence alignment of putative DNA polymerase subunits
of Lactococcus phages sequenced in this study and phages bIBB29, R3.4 and P680 as the nearest
homologues. Similar residues are coloured according to their conservation based on BLOSUM62

scoring (max: 3.0, light blue; low: 0.5, grey).

Egl MTSLFDKVSTAKELKESADFAGGLL---WNVkDILPKGSLGLITGSEKSMKSSLAQDLAQ
bIBB29 MTSLFDKVSTAKELKESADFAGGLL---WNVkKkDILPKGSLGLITGSEKSMKSSLAQDLAQ
5gl MTSLEDKVSTAKELKESEDFSGGLL---WNVQODILPKGSLGLITGSEKSMKSSLAQDLAQ
24tpl MTSLEFDKVSTAKELKESEDFSGGLL---WNVQDILPKGSLGLITGSEKSMKSSLAQDLAQ
T7s MTSLEFDKVSTAKELKESEDFSGGLL---WNVQOQDILPKGSLGLITGSEKSMKSSLAQDLAQ
14s MTSLEDKVSTAKELKESEDFSGGLL---WNVQODILPKGSLGLITGSEKSMKSSLAQDLAQ
Fl4 MTniFnKVSTAKELKESEDFSGGLL---WNVQODILPKGSLGLITGSEKSMKSSLAQDLAQ
P680 MTniFeKVgTAKhLKErED1in--LKDDW1lidt1lmPssgaGilvapfKSfKSSLAmhmAL
Fl2 MTniFnKVgTAKhLKErED1in--LKDDWlidtlmPssgaGilvapfKSfKSSLAmhmAL
F13 MTniFnKVgTAKhLKErED1in--LKDDWlidtlmPssgaGilvapfKSfKSSLAmhmAL
R3.4 MTniFDKVgTAKhLKErED1in--LKDDW1lidtlmPssgaGilvapfKSfKSSLAmhmAL
Egl AMALGEPFAGRETTKTNVLEFIQONENSRLTEHQRLKGSRRDSPDNLYFLHGGAFKLDTWKY
bIBB29 AMALGEPFAGRETTKTNVLFIQONENSRLTEHQRLKGSRRDSPDNLYFLHGGAFKLDTWKY
5gl AMALGEPFAGRETTKTNVLFIQONENSRLTEHQRLKGSRRDSPDNLYFLHGGAFKLDTWKY
24tpl AMALGEPFAGRETTKTNVLEFIQONENSRLTEHQRLKGSRRDSPDNLYFLHGGAFKLDTWKY
77s AMALGEPFAGRETTKTNVLEFIQONENSRLTEHQRLKGSRRDSPDNLYFLHGGAFKLDTWKY
14s AMALGEPFAGRETTKTNVLEFIQONENSRLTEHQRLKGSRRDSPDNLYFLHGGAFKLDTWKY
Fl4 AMALGEPFAGRETTKTNVLFIQONENSRLTEHQRLKGSRRDSPDNLYFLHGGAFKLDTWKY
P680 mvsqGlPFfGydTkrsktLyIdNEdtdrelnkRLr-nkdtaPedLhFLtGGeFmLD----
Fl2 mvsgGlPFfGydTkrsktLyIdNEdtdrelnkRLr-nkdtaPedLhFLtGGeFmLD————
F13 mvsgGlPFfGydTkrsktLyIdNEdtdrelnkRLr-nkdtaPedLhFLtGGeFmLD————
R3.4 mvsgGlPFfGydTkrsktLyIdNEdtdrelnkRLr-nkdtaPedLhFLtGGeFmLD————
Egl DSQGKKHNVGLRELYNFILEKDIGLVILDPLKDLLEDNDIINANQPMAEVLRGITNLRNT
bIBB29 DSQGKKHNVGLRELYNFILEKDIGLVILDPLKDLLEDNDI INANQPMAEVLRGITNLRNT
5gl DSQGKKHNVGLRELYNFILEKDIGLVILDPLKDLLEDNDI INANQPMAEVLRGITNLRNT
24tpl DSQGKKHNVGLRELYNFILEKDIGLVILDPLKDLLEDNDIINANQPMAEVLRGITNLRNT
T7s DSQGKKHNVGLRELYNFILEKDIGLVILDPLKDLLEDNDIINANQPMAEVLRGITNLRNT
14s DSQGKKHNVGLRELYNFILEKDIGLVILDPLKDLLEDNDIINANQPMAEVLRGITNLRNT
Fl4 DSQGKKHNVGLRELYNFILEKDIGLVILDPLKDLLEDNDI INANQPMAEVLRGITNLRNT
P680 DS----HhmnL--LYeyIKkEnDIkKkfVILDnLmtmLrngDIIygkd-fepmLRrITrLkl1l1l
Fl2 DS----HhmnL--LYeyIkdnDIkfVILDnImtmLrngDIIygkd-fepmLRrITrLkl1l
F13 DS----HhmnL--LYeyIkdnDIkfVILDnImtmLrngDIIygkd-fepmLRrITrLkl1l
R3.4 DS----HhmnL--LYeyIkEnDIkfVILDnLmtmLrngDIIygkd-fepmLRrITrLkl1l
Egl LDMKHDKYVTFMIVAHARKQAGEQSLTERDFRIIPSHILGATTIPsSWYE1AFTMSPKINS
bIBB29 LDMKHDKYVTFMIVAHARKQAGEQSLTERDFRITIPSHILGATTIPsSWYE1iAFTMSPKINS
5gl1 LDMKHDKYVTFMIVAHARKQSGEQSLTERDFRIIPSHILGATTIPsSWYE1iAFTMSPKINS
24tpl LDMKHDKYVTFMIVAHARKQAGEQSLTERDFRIIPSHILGATTIPAWYEVAFTMSPKINS
77s LDMKHDKYVTFMIVAHARKQAGEQSLTERDFRIIPSHILGATTIPAWYEVAFTMSPKINS
14s LDMKHDKYVTFMIVAHARKQAGEQSLTERDFRIIPSHILGATTIPAWYEVAFTMSPKINS
Fl4 LDMKHDKYVTFMIVAHARKQAGEQSLTERDFRIIPSHILGATTIPAWYEVAFTMSPKINS
P680 f-———- qdVTF11VAHAnKsAyanSmddkaymvkPSdaLGgsT1tAWaEFmlml SPK-~-r
Fl2 f-——- gdVTF11VAHAnKsAyanSmddkaymvkPSdaLGgsTl1tAWaEFmlm]l SPK--r

F13 f--——- gdVTF11VAHAnKsAyanSmddkaymvkPSdaLGgsT1tAWaEFmImlSPK--r



R3.4 f-——- gdVTF11VAHAnKsAyanSmddkaymvkPSdaLGgsTltAWaEFmlm]l SPK--r

Egl KTKNrYSIMKVEFARNFAFNDEILWGYVGSAFTSIEQDKKEPDSELVEKVKRETPIETTKE
bIBB29 KTKNrYSIMKVEARNFAFNDEILWGYVGSAFTSIEQDKKEPDSELVEKVKRETPIETTKE
5gl KTKNrYSIMKVEARNFAFNNEILWGYVGSAFTSIEQDKKEPDSELVEKVKRETPIETTKE
24tpl KTKNgYSIMKVFARNFAFNNEILWGYVGSVFTSIEQDKKEPDSELiEeVKgETPIETTKE
77s KTKNgYSIMKVEFARNFAFNNEILWGYVGSAFTSIEQDKKEPDSELVEKVKRETPIETTKE
14s KTKNgYSIMKVEFARNFAFNNEILWGYVGSAFTSIEQDKKEPDSELVEKVKRETPIETTKE
Fl4 KTKNgYSIMKVEARNFAFNNEILWGYVGSAFTSIEQDKKEPDSELVEKVKRETPIETTKE
P680 gkhNDfSk1lsVkARgygFdDdlnfsYVASvFTcvnksKKEPDSELi1EeVKQETPIETTKE
Fl2 gkyNDfSklsVkARgygqFdDdlnfsYVASvETcvnksKKEPDSELVEKVKRETPIETTKE
F13 gkyNDfSk1lsVkARgygFdDd1lnfsYVASvETcvnksKKEPDSELVEKVKRETPIETTKE
R3.4 gkhNDfSk1lsVkARgygFdDd1lnfsYVASvETcvnksKKEPDNELVEKVKaETPIETTKE
Egl SAQAFLDLAKEQGKVIEND
bIBB29 SAQAFLDLAKEQGKVIEND
5gl SAQAFLDLAKEQGKVIEND
24tpl SAQAFLDLAKEQGKVIEND
77s SAQAFLDLAKEQGKVIEND
14s SAQAFLDLAKEQGKVIEND
Fl4 SAQAFLDLAKEQGKVIEND
P680 SAQAFLDLAKEQGKVtEND
Fl2 SAQAFLDLAKEQGKVIEND
F13 SAQAFLDLAKEQGKVIEND
R3.4 SAQAFLDLAKEQGKVIEND

Supplementary Figure S2. Identification of transmembrane domains of the putative holins of
Lactococcus phages sequenced in this study. Prediction of transmembrane domains was

performed using the TMHMM tool (Krogh et al., 2001).
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Supplementary Figure S3. Multiple sequence alignment of receptor binding proteins (RBPs) of
Lactococcus phages sequenced in this study with protein representative of 936-type RBP
subgroups recognized by Murphy et al. (2016). Similar residues are coloured according to their

conservation based on BLOSUMG62 scoring (max: 3.0, light blue; min: 0.5, grey).

645 MTIKkFTFFSPNGTEFPVsANaDAKLYMLLSEKDYSQF1iRHWETPINTALNRIYTNTSL
340 MTIKkFTFFSPNGTEFPVsSANaDAKLYMLLSEKDYSQF1iRHWETPINTALNRIYTNTSL
P475 MTIKkKFTFFSPNGTEFPVsANaDAKLYMLLSEKDYSQFs1RHWETPINTALNRIYkKNTSL
77s MTIKNFTFFSPNGTEFPVGANNDAKLYMLLSEKDYSQFs1RHWETPINTALNRIYKNTSL
bIBB29 MTIKNFTFFSPNGTEFPVGANNDAKLYMLLSEKDYSQFs1RHWETPINTALNRIYKNTSL
24tpl MTIKNFTFFSPNGTEFPVGANNDAKLYMLLSEKDYSQFs1RHWETPINTALNRIYKNTSL
5gl MTIKNFTFFSPNGTEFPVGANNDAKLYMLLSEKDYSQFs1RHWETPINTALNRIYKNTSL
Fl2 MTIKNFTFFSPNGTEFPVGANNDAKLYMLLSEKDYSQFs1RHWETPINTALNRIYKNTSL
F13 MTIKNFTFFSPNGTEFPVGANNDAKLYMLLSEKDYSQFs1RHWETPINTALNRIYKNTSL
Fl4 MTIKNFTFFSPNGTEFPVGANNDAKLYMLLSEKDYSQFs1RHWETPINTALNRIYKNTSL
Egl MTIKNFTFFSPNGTEFPVGANNDAKLYMLLSEKDYSQFs1RHWETPINTALNRIYKNTSL
14s MTIKNFTFFSPNGTEFPVGANNDAKLYMLLSEKDYSQFs1RHWETPINTALNRIYKNTSL
936 MTIKNFTFFSPNGTEFPVGSNNDAKLYMmLtgmDYktiRRkAWITPtNsgLNvIYnNTSi
skl MTIKNFTFFSPNSTEFPVGsNNDgKLYMmLtgmDYrt iRRkdWssP1INTALNvgYTNTS i
P2 MTIKNFTFFSPNSTEFPVGsNNDgKLYMmLtgmDYrt iRRkdWssP1INTALNvgYTNTS i
712 MTIKNFTFFSPNGTEFPVGsNNDAKLYMmLtgmDYkt iRRkdWveP1NTsLNvMYpNTS i
PhiC0139 MTIKNFTFFSPNGTEFPVGsSNNDgKLYMmLtgmDYgtiRRkdWssP1INTALNvgYTNTS i
ASCC281 MTIKNFTFFSPNGTEFPVGSNNDgKLYMmLtgmDYgtiRRkdWssPINiALNvgYTNTSi
P008 MTIKNFTFFSPNGTEFPVGsNNDgKLYMmLtgmDYgt iRRkdWt sSPINTALNvgYTNTS i
P113g MTIKNFTFFSPNGTEFPVGsNNDgKLYMmLagmDYgt iRRkdWt sSPINTALNvgYTNTS i
bIL170 MTIKNFTFFSPNGTEFPVGsNNDgKLYMmLagmDYgt iRRkdWt sSPINTALNvgYTNTS i
PhiL.6 MTIKNFTFFSPNGTEFPVGSNNDgKLYMmLtgmDYgt iRRkdWtsPINTALNvgYTNTS i
Phil55 MTIKyFTFFSPNNnTEFPVGSNNDAKLYMmLtgmDYgtiRRkdWsaPVNTALNvgYTNTS i
645 LVGGRYFELYNEAVALNSNATNFVHANIDISNVTNPVTiSVETSNNSNkVDINTGVGVLK
340 LVGGRYFELYNEAVALNSNATNFVHANIDISNVTNPVTiSVETSNNSNkVDINTGVGVLK
P475 LVGGRYFELYdEAVALNSNATNEFVHANIDISNaTNPVTmMmSVETSDNSNQVDINTGVGVLK
T7s LVGGRYFELYNEAVALNSNATNEFVHANIDISNaTNPVTmSVETSDNSNQVDINTGVGVLK
bIBB29 LVGGRYFELYNEAVALNSNATNEFVHANIDISNaTNPVTmSVETSDNSNQVDINTGVGVLK
24tpl LVGGRYFELYNEAVALNSNATNEFVHANIDISNaTNPVTmSVETSDNSNQVDINTGVGVLK
5gl LVGGRYFELYNEAVALNSNATNEFVHANIDISNaTNPVTmSVETSDNSNQVDINTGVGVLK
Fl2 LVGGRYFELYNEAVALNSNATNEFVHANIDISNaTNPVTmSVETSDNSNQVDINTGVGVLK
F13 LVGGRYFELYNEAVALNSNATNEFVHANIDISNaTNPVTmSVETSDNSNQVDINTGVGVLK
Fl4 LVGGRYFELYNEAVALNSNATNEFVHANIDISNaTNPVTmSVETSDNSNQVDINTGVGVLK
Egl LVGGRYFELYNEAVALNSNATNEFVHANIDISNaTNPVTmSVETSDNSNQVDINTGVGVLK
14s LVGGRYFELYNEAVALNSNATNEFVHANIDISNaTNPVTmSVETSDNSNQVDINTGVGVLK
936 1aGGRYFELsfEtVALNaNsvNyiHANID]1tqTTrPVsLSaEkSDNSNsVD1NnaLGVLK
skl 1aGGRYFELINEtVALkgNAvNyiHANID1 trTaNPVsLSaETSnNSNgVDINnGsGVLK
P2 1aGGRYFELINEtVALkgdsvNyiHANID]1 tgTaNPVsLSaETanNSNgVDINnGsGVLK
712 1aGGRYFEL1sEtVALkaNsvNyiHANID1tkTaNPVsLSaEnvDNSNnVDfNnrsGVLK
PhiC0139 1aGGRYFELsNEtVALkpNsvNyiHANID]1 tgTThPVsLSaEnSnNSNnVD1NnnsGVLK
ASCC281 1aGGRYFELsSNEtVALkpNsvNyiHANID1SqTThPVsLSaETaDdSNnVD1NnnsGVLK
P008 1aGGRYFELsSNEtVALkaNsvNyiHANID1tgqTahPVTLSaETSnNSNnVD1NnnsGVLK
P113g 1aGGRYFELINEtVALkgNAvNyiHANID]1tgTahPVTLSaETSDNSNnVD1INnnsGVLK
bIL170 1aGGRYFELINEtVALkgNAvNYyiHANID1tgTahPVTLSaETSNNSNnVD1INnnsGVLK

Phil.6 1aGGRYFELsNEtVALkgNsvNyiHANID1tgTahPVsLSaETinNSNhVD1INnssGVLK
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KCIEVVETNAi1GVSAVTKPSGSSILEKIYP----VGAYYfSSQPTEPATLF-—-——- GEGT
KCIEVVETNAiGVSAVTKPSGSSILEKIYP----VGAYYfSSQPTEPATLE-———~ GEGT
KCIEVVETNAMGVSAVTKPSGSSIiEKIYP----VGAYYLSSQPTEPATLE-—-—~— GEGT
KCIEVVETNAMGVSAVTKPSGSSIiEKIYP----VGAYYLSSQPTEPATLE-———~ GEGT
KCIEVVETNAMGVSAVTKPSGSSIiEKIYP----VGAYYLSSQPTEPATLF-—-—-—- GEGT
KCIEVVETNAMGVSAVTKPSGSSIiEKIYP----VGAYYLSSQPTEPATLF--——- GEGT
KCIEVVETNAMGVSAVTKPSGSSIiEKIYP----VGAYYLSSQPTEPATLE-———~— GEGT
KCIEVVETNAMGVSAVTKPSGSSIiEKIYP----VGAYYLSSQPTEPATLE-———~— GEGT
KCIEVVETNAMGVSAVTKPSGSSIiEKIYP----VGAYYLSSQPTEPATLE-———~— GEGT
KCIEVVETNAMGVSAVTKPSGSSIiEKIYP----VGAYYLSSQPTEPATLF--——- GEGT
KCIEVVETNAMGVSAVTKPSGSSIiEKIYP----VGAYYLSSQPTEPATLF--——- GEGT
KCIEVVETNAMGVSAVTKPSGSSIiEKIYP----VGAYYLSSQPTEPATLE-———~ GEGT
v1IdirtTNgtdVTlgkaPdnvtyLdKav----- InsiisSStvdsggvktAtinTGhGr
vCfdiVtTsgtGVTstkptvgTStLdsIs——--- VndmtvSgsidvPvgtl-tveAGnGl
vCfdiVtTsgtGVTstkpivgTStLdsIs—-—-—--— VndmtvSgsidvPvgtl-tveAGnGl
v1IdirtTdgMGVisekaPdnityLdKVv----— InsisttSgvlDi-—-—-—-————- GnGv
vvIdirtTNgiGVisdktPdnvtyLdKVi-—--- tnsleMkgfadsyisIF----StaGd
vvIdirtTNgtGVintktPdnvtyLdKVi-—--- tnsleMkgfadsyvafFANk--GgGn
vvIdirtTNgtGVinaksPtehtLLddVi----- Ins--LvnkkdiPwTdl-NrASGvGs
vvIdirtTNgtGVinakQPtehtLLddVi----- Ins--LvnQkdvPwTdl-NrAgGvGs
vvIdirtTNgtGVisaeQPtehtLLddVi----— Ins--LvnkkdiPwTdl-NrASGvGs
v1IdirtTNgLGVisseiPkgittLdelatKTAkIedltvkgdikgwtsVs—----mgnva
v1IdirtTNgLGVisseiPkgittLdelatKTAnIedltvkgdikgwtsVs—----mgnva
WSRVKGRGLvGVD-ESDSA1SsGGKQG—-—-—-- GS----- TNPLSQHTITPSSGQFVVARG
WSRVKGRGLvGVD-ESDSA1SsGGKQG—-—-—-- GS----- TNPLSQHTITPSSGQFVVARG
WSRVKGRGLVGVD-ESDSA1SsGGKQG—---— GS——--- TNPLSQHTITPSSGQFVVARG
WSRVKGRGLVGVD-ESDSA1SsGGKQG—---— GS———-—- TNPLSQHTITPSSGQFVVARG
WSRVKGRGLVGVD-ESDSA1SsGGKQG—----— GS———-—- TNPLSQHTITPSSGQFVVARG
WSRVKGRGLvGVD-ESDSA1SsGGKQG—-—-—-— GS----- TNPLSQHTITPSSGQFVVARG
WSRVKGRGLvGVD-ESDSA1SsGGKQG—-—-—-— GS----- TNPLSQHTITPSSGQFVVARG
WSRVKGRGLVGVD-ESDSA1SsGGKQG—---- GS———-—- TNPLSQHTITPSSGQFVVARG
WSRVKGRGLVGVD-ESDSA1SsGGKQG—---- GS———-—- TNPLSQHTITPSSGQFVVARG
WSRVKGRGLVGVD-ESDSA1SsGGKQG—---- GS———-—- TNPLSQHTITPSSGQFVVARG
WSRVKGRGLvGVD-ESDSA1SsGGKQG—-—-—-— GS—----- TNPLSQHTITPSSGQFVVARG
WSRVKGRGLvGVD-ESDSA1SsGGKQG—-—-—-— GS—----- TNPLSQHTITPSSGQFVVARG
sAvItriGntvti-tSgSqgySsepanG----- SW————— ergvStlpVg----- FrpAte
dlQltkknndlVi--vrffgSvsniQk----- GWNM---sgtwvdrpfrPavvQsLV---
glQltkknndlVi--vrffgSvsniQk----- GWNM---sgtwvdrpfrPaAvQsLV---—
tfswg-kkadiVE------ fhwGGR1tsins-GAsfpvkapfglipdkvkelv-—-—-—-——-
titItapwdctaE--vElfyhgwGygGGeWEIG-———-——————————-— IngSNGvtktyei
tvtftapwdctaE-vel fyhgwG-ygGGeWEIGi———-— TtPsgltglyeal-———--—-—--
tgilgaRiInsViY¥vrgNsipvpnvap----- nf----- ivPvg--TfpPafGtnLpgfd
tgtlgaRiInGViY¥vrgNsipvpnvap----- nf----- ivPvg--TfpPafGtnLpgfd
tgilgqaRiInGViY¥vrgNsipvpnvap----- nf----- ivPvg--TfpPafGtnLpgfd
sAtlgykkInGVi-clrgsgnwGafka----- nS----- Tkvvg--sLpPevrptdntgf
sAtlgykkInGai-clrgsgnwGafka--—--- nS—----- Tkvvg--sLpPevrptdntqgf

AGnrHWSSGGAPSNSYAMDTENGGV--TVGDNTNHNNWQPFEAAYIWKRIN-—-—--—-—————
AGnrHWSSGGAPSNSYAMDTENGGV--TVGDNTNHNNWQPFEAAYIWKRIN--—--—-—-—-———
AGnrHWSSGGAPSNSYAMDTENGGV--1VGDNTNHNNWQPFEAAY INKRIN-———-—--———
AGKWHWSSGGAPSNSYAMDTENGGI--TVGDNTNHNNWQPFEAAYIWKRIN-—-—--—-—————
AGKWHWSSGGAPSNSYAMDTENGGV--TVGDNTNHNNWQPFEAAYIWKRIN-—-—--—-—————
AGKWHWSSGGAPSNSYAMDTENGGV--TVGDNTNHNNWQPFEAAYIWKRIN-—-—--—-—————
AGKWHWSSGGAPSNSYAMDTENGGV--TVGDNTNHNNWQPFEAAYIWKRIN--—---—-————
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AGKWHWSSGGAPSNSYAMDTENGGI--TVGDNTNHNNWQPFEAAY IWKRIN---—--——-———
AGKWHWSSGGAPSNSYAMDTENGGI--TVGDNTNHNNWQPFEAAYTWKRIN---—-—=—-————
AGKWHWSSGGAPSNSYAMDTENGGI--TVGDNTNHNNWQPFEAAYTWKRIN---——=—————
AGKWHWSSGGAPSNSYAMDTENGGI--TVGDNTNHNNWQPFEAAY IWKRIN---—--————-—
AGKWHWSSGGAPSNSYAMDTENGGI--TVGDNTNHNNWQPFEAAY IWKRIN---—--————-—
tli¥nhdltipskfSwnllhtNGlI----- DlfsngN--ikttd¥IltsggFwiTkdkLpe
---gHfAg---rdtSFhiDinpnGsitwwGEsidntp--iatrgngsyfIlk--——-—-—-—-
---gHfAg---rdtSFhiDinpnGsitwwGaNidktp--iatrgngsyfIlk--——-—-—-—-
--—gHfpt---tSNSFhiD1EhdGt frwwGEdkas----gsvrgtamyfIk--—---—-————
t--gy--tkGhdSgaiAMpTsaGftglkkGggytfNk--rdvsgraggatrvkiiVkLyrN
---gytNghnSgalampakaiysGL--kkGgagytfdk--rdasglaggskhemmiVkLykN

ta-gtfyShGnlS1Sl-inmspsGIl--aVGn---—---——— PnntsmngKtIsEvLSVPLL--
ta-gtfySpGhlS1Sl-inmspsGIl--aVGn—---—-—-——— PnntsmngKtIsFaLSaPLL--
ss-gtfyShGnlS1Sl-inmspsGI--aVGn—-------- PnntsmngKtIsFaLSaPLL--
emttgrAnnnnkpmelliDTngtis--vwsysags—----gnyggvVgtyfg----------

emttgrAnnnnkpmelgiDTngtis--vwsysags—----gnyggvVgtyfg--—--------



Supplementary Figure S4. Maximum-likelihood phylogenetic tree of receptor binding proteins

(RBPs) of Lactococcus phages sequenced in this study. RBP phylogenies were reconstructed

from multiple alignment of complete protein sequences, which were generated using MUSCLE

with 8 iterations (default settings). A maximume-likelihood tree was constructed using PHYML

and the Junker-Castor substitution model with 100 bootstrap resamplings. The scale bar

represents evolutionary distance. Consensus support (%) is marked at each node.
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Supplementary Figure S5. Multiple sequence alignment of putative TpeX proteins of
Lactococcus phages sequenced in this study with the TpeX identified in other 936-type phages
(Murphy et al., 2016). Similar residues are coloured according to their conservation based on

BLOSUMG62 scoring (max: 3.0, light blue; min: 0.5, grey).

Phil4s5 === mINf---—-—-————- SsgvtfGkhygwpagtatpsKnraysgkvkvtpndgytisA
Phi%3  -===- mILNf----—-———-- SsgvtfGkhygwpagtatpsKnraysgkvkvtpndgytisA
Egl MTVYPNLNLLKNTRTTSATSTSSAWGTLFSSEQIYDSAIKSKTGVSAMTLGEFDVSVPLNA
24tpl MTVYPNLNLLKNTRTTSATSTSSAWGTLESSEQIYDSAIKSKTGVSAMTLaFDVSVPLNA
Fl4 MTVYPNLNLLKNTRTTSATSTSSAWGTLESSEQIYDSAIKSKTGVSAMTLGEFDVSVPLNA
5gl MTVYPNLNLLKNTRTTSATSTSSAWGTLESSEQIYDSAIKSKTGVSAMTLGFDVSVPLNA
Fl2 MTVYPNLNLLKNTRTTSATSTSSAWGTLESSEQIYDSAIKSKTGVSAMTLGEFDVSVPLNA
F13 MTVYPNLNLLKNTRTTSATSTSSAWGTLESSEQIYDSATIKSKTGVSAMTLGEFDVSVPLNA
77  —m—==—= NLLKNTRTTSATSTSSAWGTLFSSEQIYDSAIKSKTGVSAMTLGFDVSVPLNA
14s MTVYPNLNLLKNTRTTSATSTSSAWGTLESSEQIYDSAIKSKTGVSAMTLGFDVSVPLNA
Phil45 dwkNanwlsiyGftnegdttavAr-ygsanGtGTGsWdsnfvggytaandmtftVpdnvn
Phi93 dwkNanwlsiyGftnegdttavAr-ygsanGtGTGsWdsnfvggytaandmtftVpdnvn
Egl KVGNNISVQLKGONSQAHGNVGANDENTIVGE---KWHNIEQSDLGKkIRLSTSVELDPK
24tpl KVGNNISVOLKGONSQAHGNVGANDEFNTIVGE---KWHNIEQSDLGKTIRLSTSVELDPK
Fl4 KVGNNISVOLKGONSQAHGNVGANDEFNTIVGE---KWHNIEQSDLGKTIRLSTSVELDPK
5gl KVGNNISVQLKGONSQAHGNVGANDENTIVGE---KWHNIEQSDLGKTIRLSTSVELDPK
Fl2 KVGNNISVQLKGONSQAHGNVGANDENTIVGE---KWHNIEQSDLGKTIRLSTSVELDPK
F13 KVGNNISVOLKGONSQAHGNVGANDEFNTIVGE---KWHNIEQSDLGKTIRLSTSVELDPK
77s KVGNNISVOLKGONSQAHGNVGANDEFNTIVGE---KWHNIEQSDLGKTIRLSTSVELDPK
14s KVGNNISVOLKGONSQAHGNVGANDEFNTIVGE---KWHNIEQSDLGKTIRLSTSVELDPK
Phil45 YivasyAskspDtlTlg------ GL1ngKpKLEgqGSkvIPWmrSSSEtiesDYPSYIGnY
Phi93 YivasyAskspDtlTlg-—----- GL1ngKpKLEgGSkvTPWmrSSSEtiesDYPSYIGnY
Egl YgSFDTALADTDSITIRQVEGTPGLVYSKLKLEPGSTDTPWIPSSSEVTAEDYPSYIGTY
24tpl YgSFDTALADTDSITIRQVEGTPGLVYSKLKLEPGSTDTPWIPSSSEVTAEDYPSYIGTY
Fl4 YHSFDTALADTDSITIRQVEGTPGLVYSKLKLEPGSTDTPWIPSSSEVTAEDYPSYIGTY
5gl YHSFDTALADTDSITIRQVEGTPGLVYSKLKLEPGSTDTPWIPSSSEVTAEDYPSYIGTY
Fl2 YHSFDTALADTDSITIRQVEGTPGLVYSKLKLEPGSTDTPWIPSSSEVTAEDYPSYIGTY
F13 YHSFDTALADTDSITIRQVEGTPGLVYSKLKLEPGSTDTPWIPSSSEVTAEDYPSYIGTY
77s YHSFDTALADTDSITIRQVEGTPGLVYSKLKLEPGSTDTPWIPSSSEVTAEDYPSYIGTY
14s YHSFDTALADTDSITIRQVEGTPGLVYSKLKLEPGSTDTPWIPSSSEVTAEDYPSYIGTY
Phil45 TgKivdgQSTDPvrYnWKKIE

Phi93 TgKivdgQSTDPvrYnWKKIE

Egl TDKNSNEQSTDPEKYTWKKIE

24tpl TDKNSNEQSTDPEKYTWKKIE

Fl4 TDKNSNEQSTDPEKYTWKKIE

5gl TDKNSNEQSTDPEKYTWKKIE

Fl2 TDKNSNEQSTDPEKYTWKKIE

F13 TDKNSNEQSTDPEKYTWKKIE

T7s TDKNSNEQSTDPEKYTWKKIE

14s TDKNSNEQSTDPEKYTWKKIE



Supplementary Figure S6. Maximum-likelihood phylogenetic tree of MTP extension of
Lactococcus phages sequenced in this study with the MTP extensions identified in other 936-type
phages (Murphy et al., 2016). MTP extension phylogenies were reconstructed from multiple
alignment of major tail protein extension sequences generated using MUSCLE with 8 iterations
(default settings). A maximum-likelihood tree was built using PHYML and the Junker-Castor
substitution model with 100 bootstrap resamplings. The scale bar represents evolutionary

distance. Consensus support (%) is marked at each node.
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Supplementary Tables.

Supplementary Table S1. Host range studies of Lactococcus phages sequenced in this study
tested on industrial, laboratory and environmental L. lactis strains. Grey-shaded boxes indicate
clear plaques; light grey boxes indicate turbid plaques formed on the specified strains.

Bacteriophages
Egl F12 F13 Fl14 5gl 14s 77s 24tpl

Industrial strains

L. lactis subsp. cremoris
IBB694

IBB695
IBB696
IBB697
IBB698
IBB699
IBB700
IBB1788
IBB1789
IBB1790
IBB1791
IBB1792
L. lactis subsp. lactis
IBB743
IBB749"
IBB750"
IBB752
IBB753
IBB754
IBB757
IBB758
IBB759
IBB761
IBB763
IBB764
IBB1784
IBB1796

L. lactis subsp. lactis
biovar. diacetylactis




IBB734"
IBB735
IBB736"
IBB737"
IBB738"
IBB742
IBB744
IBB745
IBB746
IBB747
IBB748"
IBB751
IBB755
IBB756
IBB760
IBB762
IBB1286"

Natural isolates

L. lactis subsp. cremoris

IBB338
IBB339
IBB340
IBB341
IBB342
IBB704

L. lactis subsp. lactis

10LC

other Lactococcus species

L. garvieae 3LC

L. plantarum 76B
L. laudensis 115

L. raffinolactis 87B

Laboratory strains

L. lactis subsp. cremoris

LMO0230
MG1363
IBB477
NZ9000

L. lactis subsp. lactis
biovar. diacetylactis

L1403



F7/2

*The industrial starter strains used at the time of whey sample collection.



