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1.	Supplementary Methods

Synechococcus isolation and characterization

Isolation - In 2011, Synechococcus spp. were isolated, during the year from the 10 m depth of Lake Bourget at the reference station in the middle and deepest part of the lake, using the sorting function of a FACSCalibur flow cytometer (FCM). The phycoerythrin-rich picocyanobacteria were easily identified, discriminated, counted and sorted based on their scatter, phycoerythrin and chlorophyll fluorescence parameters (Personnic et al., 2009; Cellamare et al., 2010). Each Synechococcus-like cluster was sorted using the “exclusion mode” of the FCM sorting function, collected in a 50-ml falcon tube, and immediately transferred to a mix of BG-11 and Z liquid medium (50% : 50% by volume, respectively) to allow non-limiting growth conditions. After a few weeks under a 14 h:10 h Light:Dark cycle at 40-50 µmol quanta m-2 s-1 cool white light at 18°C, each Synechococcus-like group was purified by transferring to solid medium in Petri dishes using Z or BG11 medium mixed with 1% agarose for the plate and 0.8% agarose to spread the liquid culture of cyanobacteria. Colonies were then selected and transferred back to liquid Z medium. After several transfers between liquid and solid medium, each purified Synechococcus-like culture strain was maintained in liquid Z medium. 

Cell-size measurements - Each culture was observed with an inverted microscope (Axiovert 135, Zeiss) using 1600-fold magnification. Images were obtained using a camera (Axiocam, Zeiss) and the size of at least 100 cells from each culture were measured using Axiovision software (Zeiss). 

Spectrofluorescence measurements - Fluorescence spectra were recorded in vivo using a modified method of Six et al., (2004). Briefly, exponentially growing cells were incubated for several minutes in the dark before in vivo excitation (emission at 680 nm) and emission (excitation at 530 nm) fluorescence spectra were recorded at room temperature in a quartz cuvette using a LS50B spectrofluorimeter (Perkin Elmer, USA) equipped with a red sensitive photomultiplier. Spectra were recorded at 150 nm min-1, monitored with the Perkin Elmer FL WinLab software and the slits were fixed at 8.0 nm. The absorption spectrum was recorded using a mc² spectrophotometer (SAFAS, Monaco).

High Pressure Liquid Chromatography (HPLC) analyses - To perform HPLC analyses, culture aliquots were washed and centrifuged at 20000 g and stored at -20°C until analysis. The cell pellets were extracted in 1 mL of 100% methanol and centrifuged twice at 20000 g to remove cell debris. All samples were prepared under subdued light at 4°C. The pigment composition was determined using a Hewlett-Packard HPLC 1100 Series System, equipped with a quaternary pump and diode array detector, and a Waters Symmetry C8 column of 150 x 4.6 mm, 3.5 m particle size, based on a protocol adapted from Zapata et al., (2000). Mobile phases were: A = methanol:acetonitrile:aqueous pyridine solution (0.025 M pyridine ; 45:35:20 v/v/v), and B = acetonitrile:methanol:acetone (60:20:20 v/v/v). The applied solvent gradient with a flow rate fixed at 1 mL min-1 was (time, % B): 0 min, 0 %; 5 min, 4 %; 18 min, 30%; 21 min, 30%; 26 min, 95 %; 36 min, 95 %; 38 min, 0 %. Chl a and carotenoids were detected by absorbance at 440 nm and identified by diode array spectroscopy and by their retention time (wavelength range: 350-750 nm; 1 nm spectral resolution). 


Virus characterization
Induction of lysogenic viruses of PE-rich Synechococcus - We addressed the prevalence of lysogeny within the different TCC cultures of Synechococcus following Dillon and Parry (2008). Briefly, a 1 mg/L stock solution of mytomycin C (Sigma) was prepared in 0.02-µm filtered milliQ water and stored in the dark at 4°C. Ten ml aliquots of exponentially growing cultures from each culture were incubated with mitomycin C at final concentrations of 0 (control containing only water), 1, 5, and 20 µg mL-1 under a 14:10 L:D cycle at 40-50 µmol quanta m-2 s-1 PAR at 18°C for 2 weeks. Viruses were counted by FCM in one mL sub-samples taken at 0, 1, 7 and 14 d. Cyanophages were distinguished from bacteriophages based on both their signature and abundances by compared to the control sample in which phages were absent.  


2.	Supplementary Figures and Tables

2.1.	Supplementary Tables

Table S1 Cyanosiphoviruses used in comparative genomics analysis
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Table S2 The terminase large subunit (terL) sequences used for phylogenetic analysis.
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Table S3 Sources of viral metagenomic data used for fragment recruitment.
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Table S4 Phages used for fragment recruitment. It consists of (i) the currently 16 sequenced cyanosiphoviruses (included S-LBS1), (ii) freshwater Synechococcus phage S-CRM01 and S-EIVl, (iii) other Synechococcus phages (Myoviridae and Podoviridae, all from marine environments) from NCBI Reference Sequence Database (RefSeq, released on 11 November 2017), (iv) other Prochlorococcus phages (Myoviridae and Podoviridae, all from marine environments) from NCBI Reference Sequence Database (RefSeq, released on 11 November 2017), and (v) Enterobacteria phage T4 as the negative control. 
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Table S5 The predicted ORFs of S-LBS1.
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2.2.	Supplementary Figures
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Figure S1 PhyML phylogenetic tree of 27 16S rRNA gene sequences obtained from Synechococcus sp. TCC793 and others Synechococcus representatives (Callieri et al., 2013). Values shown at the nodes of the main branches are Maximum Likelihood (ML) bootstrap values. Phylogenetic tree leaves were labeled by the name of the organism, followed by the NCBI accession number in parentheses. Synechococcus elongatus PCC6301 was set as the root. 
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Figure S2 Optical properties and pigment analysis of Synechococcus sp. TCC793. A: in vivo fluorescence excitation (emission at 680 nm) and emission (excitation at 530 nm) spectra; B: in vivo absorbance spectrum; C: High Pressure Liquid Chromatography chromatogram recorded at 440 nm. PEB: phycoerythrobilin, PCB: phycocyanobilin, PE: phycoerythrin, PC: phycocyanin, TA: phycobilisome terminal acceptor, Chl: chlorophyll, β-car: β-carotene.
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Figure S3 Synechococcus sp. TCC793 growing alone (filled symbol) and when infected by S-LBS1 (open symbol) under different MOI (multiple of infection). The cytogram of SYBR-green-strained VLP (virus-like particles) and Synechococcus that are not infected (a) and infected by S-LBS1 (b) were also included. 
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Figure S4 Schematic plot showing the sequencing coverage of S-LBS1 when the raw illumina HiSeq 2x100bp PE reads were mapped back to genome of S-LBS1.
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Figure S5 Pulsed field gel electrophoresis (PFGE) showing the genome size of S-LBS1.
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Figure S6 Heatmap to show the presence/absence of 998 genes within 16 cyanosiphoviruses generated using Roary (Supplementary Data Sheet 1). Red color indicates the presence of gene, while the grey color shows that the gene is absent. X-axis indicates the 998 genes. The dendogram on the left and on the top of the heatmap was clustered using Bray-Curtis similarity based on the presence/absence of genes in genome. 






Figure S7 Dynamics of S-LBS1 (A) and Synechococcus sp. TCC793 (B) infected by S-LBS1 with different MOI. X-axis indicates the days after the infection. Each color indicates different MOI. 



3.	Supplementary Data
Supplementary Data Sheet 1: csv file shows genes presence/absence generated using Roary
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ID Full names of viruses Host species NCBI accession no.

S-EIVl Synechococcus phage S-EIVl Synechococcus AHV82220

S-CRM01 Synechococcus phage S-CRM01 Synechococcus YP004508468

syn9 Synechococcus phage syn9 Synechococcus YP717790

P-SSM4 Prochlorococcus phage P-SSM4 Prochlorococcus YP214662

P-SSM2 Prochlorococcus phage P-SSM2 Prochlorococcus YP214360

S-PM2 Synechococcus phage S-PM2 Synechococcus CAF34164

Aeh1 Aeromonas virus Aeh1 Aeromonas NP944105

KVP40 Vibrio phage KVP40 Vibrio NP899601

RB49 Enterobacteria phage RB49 Enterobacteria AAF23757

Syn33 Prochlorococcus phage Syn33 Prochlorococcus YP004323723

ST64B Salmonella phage ST64B Salmonella NP700375

PY54 Yersinia phage PY54 Yersinia NP892047

Ma-LMM01 Microcystis phage Ma-LMM01 Microcystis BAF36209

N1 Nostoc phage N1 Nostoc AND75488

A1 Nostoc phage A1 Nostoc AND75577

phiHSIC Listonella phage phiHSIC Listonella YP224236

HK620 Enterobacteria phage HK620 Enterobacteria NP112076

APSE1 Hamiltonella virus APSE1 Hamiltonella NP050979

ES18 Enterobacteria phage ES18 Enterobacteria YP224140

APSE1 Hamiltonella virus APSE1 Hamiltonella NP050979

P22 Salmonella virus P22 Salmonella BAG12600

VHML Vibrio phage VHML Vibrio NP758915

VP16T Vibrio phage VP16T Vibrio AAQ96470

WO Wolbachia phage WO Wolbachia BAA89621

Lambda Escherichia virus Lambda Escherichia AAA96534

N15 Escherichia virus N15 Escherichia NP046897

S-CBS1 Synechococcus phage S-CBS1 Synechococcus ADP06606

S-CBS3 Synechococcus phage S-CBS3 Synechococcus ADF42459

S-CBS2 Synechococcus phage S-CBS2 Synechococcus ADF42432

S-CBS4 Synechococcus phage S-CBS4 Synechococcus AEX55977

PSS2 Prochlorococcus phage PSS2 Prochlorococcus ACT65564

KBS-S-2A Synechococcus phage KBS-S-2A Synechococcus AGH57666

Mu Escherichia phage Mu Escherichia Q9T1W6

KW20 Haemophilus influenzae phage KW20 Haemophilus NP439561

K139 Vibrio phage K139 Vibrio NP536648

P2 Escherichia virus P2 Escherichia NP046758

phiCTX Pseudomonas phage phiCTX Pseudomonas NP490600

NAP1 Erythrobacter GTA NAP1 Erythrobacter EAQ28336

EE36 Sulfitobacter GTA EE36 Sulfitobacter EAP84058

B2/94 Brucella GTA B2/94 Brucella EEX99969

phiKMV Pseudomonas phage phiKMV Pseudomonas NP877482

P60 Synechococcus phage P60 Synechococcus AGA17901

Syn5 Synechococcus phage Syn5 Synechococcus ABP87967

SP6 Salmonella virus SP6 Salmonella NP853601

T7 Enterobacteria phage T7 Enterobacteria P03694

T3 Enterobacteria phage T3 Enterobacteria P10310

S-LBS1

Synechococcus phage S-LBS1

Synechococcus MG271909 


image3.emf
Environments metagenome ID  Locations Water samples characterize

Sampling 

time

Reference

Tilapia channel CA, USA Unknown 2015-2016 Rodriguez-Brito et al., 2010

Lake Bourget Lake Bourget, France 5m June 2008 Roux et al., 2012

Lake Pavin Lake Pavin, France 5m July 2008 Roux et al., 2012

Hypersaline ponds Senegal Unknown May 2011 Roux et al., 2016

Jiulong estuary Jiulong estuary, China Surface water Unknown Cai et al., 2016

Lake Limnopolar Livingston Island, Antarctica 4m 2006-2007 Lopez et al., 2009

Lough Neagh Lough Neagh, Ireland 0-10m integrated water sample April 2014 Skvortsov et al., 2016

Lake Matoaka Williamsburg, Virginia, USA Surface water March 2013 Green et al., 2015

Lake Michigan Lake Michigan, Chicago, USA

Chicago Lake Michigan nearshore waters, 

0.5m

2013 Watkins et al., 2016

Reclaimed water

Pinellas County (St. Petersburg, FL) and 

Manatee County (Bradenton, FL), USA

Unknown Rosario et al., 2009

Sahala freshwater ponds Mauritania, the central Sahara dessert Unknown June 2009 Fancello et al., 2013

Saltern ponds Salton Sea, CA, USA Unknown 2014-2015 Rodriguez-Brito et al., 2010

Yellowstone hotsprings

Bear Paw and Octopus hotspring, 

Wyoming, USA

Unknown Unknown Schoenfeld et al., 2008

Global Ocean Virome 

(GOV)

Various sites in Atlantic Ocean, Sargasso 

Sea, Gulf of Mexico,

Caribbean Sea, South Pacific Ocean

Various depths up to 4200m 2003-2004 Rusch et al., 2007

Malaspina

30 stations globally distributed across the 

world’s oceans

Various depths between 0m and 80m 2010

http://scientific.expedicionma

laspina.es/

Marine virome

68 sites in four major oceanic regions 

(Sargasso Sea, Coast of British Columbia, 

Gulf of Mexico and Arctic Ocean)

Various depths 2005 Angly et al., 2006

Pacific Ocean Virome 

(POV)

Various locations in Pacific Ocean Various depths between 5m and 4300m 2009 Hurwitz and Sullivan, 2013

Southern Ocean Virome 

(SOV)

30 samples from various sites of Southern 

Pacific Ocean

Various depths between 2m and 2000m Unknown Hurwitz et al., 2014

TARA Ocean Virome (TOV)

45 locations throughout the 7 oceans and 

sea (Mediterranean Sea, Red Sea, Indian 

Ocean, South Atlantic Ocean, Southern 

Ocean, Pacific Ocean, North Atlantic 

Ocean)

Surface, deep chlorophyll maximum, 

bottom of mixed layer when no deep 

chlorophyll maximum was observed 

(stations 123, 124, and 125), and 

mesopelagic samples

2009-2011

Brum et al., 2015; Roux et al., 

2016

Freshwater

Marine
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Phage strain Phage family Isolation host

Genome

size (kb)

Isolation environments

Accession            

number

Number 

of ORFs

S-CBS1 Siphoviridae Synechococcus sp. 30.3 Marine HM480106 43

S-CBS2 Siphoviridae Synechococcus sp. 72.3 Marine GU936714 102

S-CBS3 Siphoviridae Synechococcus sp. 33 Marine GU936715 46

S-CBS4 Siphoviridae Synechococcus sp. 69.42 Marine HQ698895 105

KBS-S-2A Siphoviridae Synechococcus sp. 40.658 Marine HQ634187 64

MEDS1-OCT-S13-C2 Siphoviridae Unknown 39.227 Marine JX519263 62

MEDS1-OCT-S15-C1 Siphoviridae Unknown 37.252 Marine JX519265 61

MEDS2-OCT-S14-C1 Siphoviridae Unknown 42.093 Marine JX519264 61

MEDS2-OCT-S19-C1 Siphoviridae Unknown 40.64 Marine JX519267 59

MEDS3-OCT-S16-C5 Siphoviridae Unknown 28.221 Marine JX519266 38

MEDS5-OCT-S15-C5 Siphoviridae Unknown 30.891 Marine JX536274 41

A-HIS1 Siphoviridae Acaryochloris marina 55.653 Marine FN436268 95

A-HIS2 Siphoviridae Acaryochloris marina 57.391 Marine FN436269 104

vB_NpeS-2AV2 Siphoviridae Nodularia sp.  139.1 Marine KU230356 182

S-LBS1 Siphoviridae Synechococcus sp. 34.641 Freshwater MG271909  52

S-EIVl Unclassified bacterial viruses Synechococcus sp. 79.178 Freshwater KJ410740 129

S-CRM01 Myoviridae Synechococcus sp. 178.6 Freshwater HQ615693 297

PSS2 Siphoviridae Prochlorococcus sp. 107.53 Marine GQ334450 131

T4 Myoviridae E.coli 168.9 Marine NC_000866

278

Other Synechococcus phages (Myoviridae, Podoviridae and unclassified):

ACG-2014b Myoviridae Synechococcus sp. 172.688 Marine NC_027130.1 217

ACG-2014d Myoviridae Synechococcus sp. 179.11 Marine NC_026923.1 218

ACG-2014e  Myoviridae Synechococcus sp. 189.418 Marine NC_026928.1 213

ACG-2014f Myoviridae Synechococcus sp. 228.143 Marine NC_026927.1 292

ACG-2014g Myoviridae Synechococcus sp. 174.885 Marine NC_026924.1 216

ACG-2014i  Myoviridae Synechococcus sp. 190.768 Marine NC_027132.1 212

ACG-2014j Myoviridae Synechococcus sp. 192.108 Marine NC_026926.1 230

metaG-MbCM1 Myoviridae Synechococcus sp. 172.879 Marine NC_019443.1 235

P60 Podoviridae Synechococcus sp. 46.675 Marine NC_003390.2 55

S-CAM1 Myoviridae Synechococcus sp. 198.013 Marine NC_020837.1 232

S-CAM3 unclassified bacterial viruses Synechococcus sp. 198.19 Marine NC_031906.1 240

S-CAM4 unclassified bacterial viruses Synechococcus sp. 191.983 Marine NC_031900.1 238

S-CAM7 unclassified bacterial viruses Synechococcus sp. 216.121 Marine NC_031927.1 266

S-CAM8 Myoviridae Synechococcus sp. 171.407 Marine NC_021530.1 204

S-CAM9 unclassified bacterial viruses Synechococcus sp. 174.83 Marine NC_031922.1 229

S-CAM22  unclassified bacterial viruses Synechococcus sp. 172.345 Marine NC_031903.1 214

S-CBP1 Podoviridae Synechococcus sp. 46.547 Marine NC_025456.1 51

S-CBP2 unclassified dsDNA phages Synechococcus sp. 46.237 Marine NC_025455.1 53

S-CBP3 unclassified dsDNA phages Synechococcus sp. 45.871 Marine NC_025461.1 55

S-CBP4 Podoviridae Synechococcus sp. 44.147 Marine NC_025464.1 49

S-CBP42 Podoviridae Synechococcus sp. 45.218 Marine NC_029031.1 57

S-IOM18 Myoviridae Synechococcus sp. 171.797 Marine NC_021536.1 212

S-MbCM6 Myoviridae Synechococcus sp. 176.043 Marine NC_019444.1 225

S-MbCM7 Myoviridae Synechococcus sp. 189.311 Marine NC_023587.1 221

S-MbCM100 Myoviridae Synechococcus sp. 170.438 Marine NC_023584.1 210

S-PM2 Myoviridae Synechococcus sp. 196.28 Marine NC_006820.1 241

S-RIM2 R1_1999 Myoviridae Synechococcus sp. 175.43 Marine NC_020859.1 211

S-RIM8 A.HR1 Myoviridae Synechococcus sp. 171.211 Marine NC_020486.1 211

S-RIP1 Podoviridae Synechococcus sp. 44.892 Marine NC_020867.1 61

S-RIP2 Podoviridae Synechococcus sp. 45.728 Marine NC_020838.1 57

S-RSM4 Myoviridae Synechococcus sp. 194.454 Marine NC_013085.1 250

S-ShM2 Myoviridae Synechococcus sp. 179.563 Marine NC_015281.1 231

S-SKS1 Siphoviridae Synechococcus sp. 208.007 Marine NC_020851.1 291

S-SM1 Myoviridae Synechococcus sp. 174.079 Marine NC_015282.1 240

S-SM2 Myoviridae Synechococcus sp. 190.789 Marine NC_015279.1 278

S-SSM5 Myoviridae Synechococcus sp. 176.184 Marine NC_015289.1 185

S-SSM7 Myoviridae Synechococcus sp. 232.878 Marine NC_015287.1 55

S-WAM1 Myoviridae Synechococcus sp. 185.102 Marine NC_031944.1 221

S-WAM2  Myoviridae Synechococcus sp. 186.386 Marine NC_031935.1 229

syn9 Myoviridae Synechococcus sp. 177.3 Marine NC_008296.2 232

Syn19 Myoviridae Synechococcus sp. 175.23 Marine NC_015286.1 62

Syn33 Myoviridae Synechococcus sp. 174.285 Marine GU071108 62

Syn1 Myoviridae Synechococcus sp. 191.195 Marine GU071105 53

Syn5 Podoviridae Synechococcus sp. 46.214 Marine EF372997 59

Other Prochlorococcus phages (Myoviridae, Podoviridae and unclassified):                                                                                                                                                                                        

P-SSP7 Podoviridae Prochlorococcus sp. 45.176 Marine NC_006882.2 54

P-TIM68 Myoviridae Prochlorococcus sp. 197.361 Marine NC_028955 246

P-SSM2 Myoviridae Prochlorococcus sp. 252.401 Marine NC_006883.2 329

P-SSM4 Myoviridae Prochlorococcus sp. 178.249 Marine NC_006884.2 198

P-HM1 Myoviridae Prochlorococcus sp. 181.044 Marine NC_015280.1 241

P-RSM4 Myoviridae Prochlorococcus sp. 176.428 Marine NC_015283.1 242

P-HM2 Myoviridae Prochlorococcus sp. 183.806 Marine NC_015284.1 242

SYN33 Myoviridae Prochlorococcus sp. 174.285 Marine NC_015285.1 232

SYN1 Myoviridae Prochlorococcus sp. 191.195 Marine NC_015288.1 240

P-SSM7 Myoviridae Prochlorococcus sp. 182.18 Marine NC_015290.1 241

P-SSP10 Podoviridae Prochlorococcus sp. 47.325 Marine NC_020835.1 52

P-SSP3 unclassified dsDNA phages Prochlorococcus sp. 46.198 Marine NC_020874.1 56

P-GSP1 unclassified dsDNA phages Prochlorococcus sp. 44.945 Marine NC_020878.1 53

P-SSM3 Myoviridae Prochlorococcus sp. 179.063 Marine NC_021559.1 223

P-TIM68 Myoviridae

Prochlorococcus sp.

197.361 Marine NC_028955.1 246
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A01 1 606 Forward 201 Phage terminase small subunit Phage DNA packaging

Phage DNA packaging protein, Nu1 subunit of 

terminase

COG4220 3.57E-05

A02 603 2504 Forward 633 Phage terminase large subunit Phage DNA packaging Phage terminase large subunit (GpA) pfam05876 3.06E-166

A03 2520 3095 Forward 191 Hypothetical protein Unknown function

A04 3092 4621 Forward 509 Phage portal protein Phage structure Phage portal protein, lambda family pfam05136 1.84E-117

A05 4621 6516 Forward 631 Major capsid protein Phage structure Phage_capsid pfam05065 2.44E-40

A06 6531 6731 Forward 66 Hypothetical protein Unknown function

A07 6735 7124 Forward 129

unnamed protein product contains domain of 

PHA00664 superfamily

Unknown function PHA00664 superfamily PHA00664 8.93E-05

A08 7124 7459 Forward 111 Hypothetical protein Unknown function

A09 7484 8026 Forward 180 Hypothetical protein Unknown function

Unnamed protein product [Synechococcus 

phage S-CBS1]

YP_004934610

5.00E-57

A10 8102 8287 Forward 61 Hypothetical protein Unknown function

A11 8292 9998 Forward 568 Tail fiber Phage structure Tail fiber YP_004421728 1.00E-04

A12 10085 10939 Forward 284 Integrase Lysogeny Phage_integrase pfam00589 1.49E-10

A13 10936 11298 Forward 120 Hypothetical protein Unknown function

Hypothetical protein S-CBP3_0003 

[Synechococcus phage S-CBP3]

YP_009103491

1.00E-41

A14 11295 11441 Reverse 48 Hypothetical protein Unknown function

A15 11498 11926 Forward 142 Phage minor tail protein U Phage structure

Phage minor tail protein U [uncultured 

Mediterranean phage uvMED]

BAR36150 9.00E-44

A16 12017 12130 Forward 37 Hypothetical protein Unknown function

A17 12090 13019 Forward 309 Hypothetical protein Unknown function

A18 13023 13403 Forward 126 Hypothetical protein Unknown function

A19 13364 13537 Reverse 57 Hypothetical protein Unknown function

A20 13601 13744 Forward 47 Hypothetical protein Unknown function

A21 13744 15498 Forward 584 Phage tail tape measure protein Phage structure

Phage tail tape measure protein, TP901 

family, core region

TIGR01760 4.32E-07

A22 15498 15959 Forward 153 Putative phage minor tail protein Phage structure

Putative phage minor tail protein [uncultured 

Mediterranean phage uvMED]

BAR30416 3.00E-12

A23 15956 18178 Forward 740 Putative phage tail protein Phage structure

Putative phage tail protein [uncultured 

Mediterranean phage uvMED]

BAR39991  3.00E-22

A24 18318 18869 Forward 183 Hypothetical protein Unknown function

A25 18895 19311 Forward 138 Hypothetical protein Unknown function

A26 19311 19751 Forward 146 Putative phage minor tail protein Phage structure

Phage minor tail protein [uncultured 

Mediterranean phage uvMED]

BAR30418 8.00E-11

A27 19788 19967 Forward 59 Putative signal peptide Virus-host interaction

A28 20009 20170 Forward 53 Putative signal peptide Virus-host interaction

A29 20167 20448 Forward 93 Hypothetical protein Unknown function

A30 20445 21551 Forward 278 lysozyme Lysis Endolysins and autolysins cd00737 2.83E-18

A31 21545 21727 Reverse 61 Hypothetical protein Unknown function

A32 21726 22022 Forward 98 Hypothetical protein Unknown function

A33 21999 22952 Reverse 317

RNA polymerase sigma factor, cyanobacterial 

RpoD-like family

Transcriptional regulation

RNA polymerase sigma factor, cyanobacterial 

RpoD-like family

TIGR02997 4.56E-50

A34 23040 23582 Forward 180 Siphovirus Gp157 Virus-host interaction Siphovirus Gp157 pfam05565 1.17E-17

A35 23579 23908 Forward 109 Hypothetical protein Unknown function

A36 23912 24061 Forward 49 Hypothetical protein Unknown function

A37 24111 24245 Forward 55 Putative signal peptide Virus-host interaction

A38 24242 24451 Forward 69 Hypothetical protein Unknown function

A39 24448 24906 Forward 152 Hypothetical protein Unknown function

A40 24889 25197 Reverse 102 Hypothetical protein Unknown function

A41 25194 25376 Reverse 60 Hypothetical protein Unknown function

A42 25373 25633 Reverse 86 Hypothetical protein Unknown function

A43 25633 26076 Reverse 147 Single-strand DNA binding protein

DNA replication, metabolism and 

repair

Single-strand DNA binding protein (ssb) pfam00436 5.21E-18

A44 26105 26974 Reverse 289 Hypothetical protein Unknown function

A45 27010 27354 Reverse 114 VRR-NUC domain-containing protein

DNA replication, metabolism and 

repair

VRR-NUC domain smart00990 1.67E-09

A46 27363 27998 Reverse 211 Hypothetical protein Unknown function

A47 27995 29380 Reverse 461 Superfamily II DNA or RNA helicase

DNA replication, metabolism and 

repair

Superfamily II DNA or RNA helicase, SSL2 

multidomain

COG1061 9.70E-71

A48 29377 29535 Reverse 52 Hypothetical protein Unknown function

A49 29532 30428 Reverse 298 DNA modification methylase

DNA replication, metabolism and 

repair

DNA modification methylase, AdoMet-

Mtases superfamily

2.22E-19

A50 30425 31804 Reverse 457 Superfamily II DNA or RNA helicase

DNA replication, metabolism and 

repair

Superfamily II DNA or RNA helicase, SNF2 

family

COG0553 2.87E-06

A51 31899 32078 Forward 59 Hypothetical protein Unknown function

A52 32041 34236 Forward 731 Bifunctional DNA primase and polymerase

DNA replication, metabolism and 

repair

Bifunctional DNA primase/polymerase, N-

terminal of AE_Prim_S_like superfamily

pfam09250 1.60E-17
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ID Full names of viruses Host species

Genome 

size (kb)
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of ORFs

Isolated from

NCBI accession 

no.

Reference

S-CBS1 Synechococcus phage S-CBS1 Synechococcus sp. CB0201 30.3 42 Atlantic: Chesapeake Bay HM480106 Huang et al., 2012

S-CBS2 Synechococcus phage S-CBS2 Synechococcus sp. CB0204 72.3 102 Atlantic: Chesapeake Bay GU936714 Huang et al., 2012

S-CBS3 Synechococcus phage S-CBS3 Synechococcus sp. CB0202 33 46 Atlantic: Chesapeake Bay GU936715 Huang et al., 2012

S-CBS4 Synechococcus phage S-CBS4 Synechococcus sp. CB0101 69.42 105 Atlantic: Chesapeake Bay HQ698895 Huang et al., 2012

PSS2 Prochlorococcus phage PSS2 Prochlorococcus sp. MIT9313 107.53 131 Atlantic Ocean GQ334450 Sullivan et al., 2009

KBS-S-2A Synechococcus phage KBS-S-2A Synechococcus sp. WH7803 40.658 64 Atlantic: Chesapeake Bay HQ634187 Ponsero et al., 2013

MEDS1-OCT-S13-C2 Uncultured Mediterranean phage MEDS1 group fosmid MedDCM-OCT-S13-C2 Unknown 39.227 62 Mediterranean Sea JX519263 Mizuno et al., 2013

MEDS1-OCT-S15-C1 Uncultured Mediterranean phage MEDS1 group fosmid MedDCM-OCT-S15-C1 Unknown 37.252 61 Mediterranean Sea JX519265 Mizuno et al., 2013

MEDS2-OCT-S14-C1 Uncultured Mediterranean phage MEDS2 group fosmid MedDCM-OCT-S14-C1 Unknown 42.093 61 Mediterranean Sea JX519264 Mizuno et al., 2013

MEDS2-OCT-S19-C1 Uncultured Mediterranean phage MEDS2 group fosmid MedDCM-OCT-S19-C1 Unknown 40.64 59 Mediterranean Sea JX519267 Mizuno et al., 2013

MEDS3-OCT-S16-C5 Uncultured Mediterranean phage MEDS3 group fosmid MedDCM-OCT-S16-C5 Unknown 28.221 38 Mediterranean Sea JX519266 Mizuno et al., 2013

MEDS5-OCT-S15-C5 Uncultured Mediterranean phage MEDS5 group fosmid MedDCM-OCT-S15-C5 Unknown 30.891 41 Mediterranean Sea JX536274 Mizuno et al., 2013

A-HIS1 Acaryochloris phage A-HIS1 Acaryochloris marina strain MBIC11017 55.653 95 Australia: Great Barrier Reef FN436268 Chan et al., 2015

A-HIS2 Acaryochloris phage A-HIS2 Acaryochloris marina strain MBIC11017 57.391 104 Australia: Great Barrier Reef FN436269 Chan et al., 2015

vB_NpeS-2AV2 Bacteriophage vB_NpeS-2AV2 Nodularia sp. AV2 139.1 182 Baltic Sea water KU230356 Coloma et al., 2017

S-LBS1

Synechococcus phage S-LBS1 Synechococcus sp. TCC793

34.641 52 France: Lake Bourget MG271909  This study


