
Dolichospermum sp. UHCC 0352 VIKY00000000
Dolichospermum sp. DET73 JAAVVX000000000 
Dolichospermum=Anabaena sp. UHCC 0090 CP003284 & CP003285 

97

Dolichospermum sp. UHCC 0299 VIKV00000000
Dolichospermum sp. UHCC 0406 VILA00000000100

Dolichospermum sp. UHCC 0260 VIKZ00000000

98

Anabaena sp. LE011−02 39865 LJOP00000000 
Anabaena sp. AL09 39864 LJOQ00000000 

69

100

Anabaena sp. MDT14b LJOV00000000 
Dolichospermum flos−aquae CCAP 1403/13F=PCC 9332 CP051206 

75

69

Dolichospermum sp. LBC05a CP050882 (complete)
Dolichospermum sp. OL03 JACGCR000000000 
Dolichospermum sp. OL01 JACGCQ000000000 
Dolichospermum sp. OL02 JACEUV000000000 
Dolichospermum sp. JUN01 JAAVVY000000000 

100

Dolichospermum sp. UKL201 CP050891 (complete)

100

Dolichospermum sp. DL01 CP050884 (complete)
Dolichospermum sp. DEX182a JAAVVT000000000 

82

100

98

60

Dolichospermum sp. WA123 JACGCS000000000 

87

Dolichospermum sp. UHCC 0315 CP043056 

100

Dolichospermum sp. BR01 JACGCP000000000 

82

Anabaena sp. UHCC 0187 VILB00000000

100

Dolichospermum flos−aquae UHCC 0037 VILF00000000 
Anabaena sp. 54 JAAVWA000000000 
Nostocales cyanobacterium LacPavin 0920 JAPLHY000000000 

100

Anabaena sp. AL93 LJOU00000000 
Anabaena sp. WA102 CP011456 

75

93

Dolichospermum sp. DEX189 JAAVVU000000000 

100

Aphanizomenon flos−aquae AFA KM1/D3 CP051528 (type.sp., complete)
Aphanizomenon sp. UHCC 0183 VILC00000000

97

100

Aphanizomenon flos−aquae NIES−81 AZYY00000000 
Dolichospermum heterosporum TAC447=NIES−1697 CP099464 
Dolichospermum sp. LEGE 00246 JADEWA000000000

69

100

Dolichospermum sp. LEGE 00240 JADEVZ000000000
Aphanizomenon sp. CS−733/32 JAQMSE000000000
Dolichospermum sp. UHCC 0259 VIKX00000000

100

Dolichospermum compactum NIES−806 AP018316 

97

100

78

100

100

Dolichospermum sp. ST sed4 JAKOGU000000000 (non−clonal)
Dolichospermum sp. ST sed6 JAKOGW000000000 (non−clonal)
Dolichospermum sp. ST sed5 JAKOGV000000000 (non−clonal)

100

Dolichospermum sp. ST sed2 JAKOGS000000000 (non−clonal)

99

Dolichospermum sp. ST sed3 JAKOGT000000000 (non−clonal)
Dolichospermum sp. ST sed8 JAKOGY000000000 (non−clonal)100

Dolichospermum sp. DET69 CP070233 (complete)
Dolichospermum sp. DET50 JABWAF000000000 
Dolichospermum sp. DET66 JABWAG000000000 
Dolichospermum sp. DET67 JABWAH000000000 

100

100

52

100

Aphanizomenon flos−aquae Clear−A1 JACVZZ000000000 (type sp.)
Nostocales cyanobacterium ELA608 JBAXSL000000000 
Anabaena sp. WA113 LJOS00000000 

94

Aphanizomenon flos−aquae WA102 LJOW00000000 (type sp.)

82

Aphanizomenon flos−aquae DEX188 CP051188 (type.sp., complete)

88

Anabaena sp. UBA12330 DQEB00000000 
Aphanizomenon flos−aquae MDT13 LJOY00000000 (type sp.)
Aphanizomenon flos−aquae UKL13−PB LTEC00000000.1 (type sp.)

72

Aphanizomenon flos−aquae CP01 JABGCF000000000 (type sp.)

99

Aphanizomenon flos−aquae MDT14a LJOX00000000 (type sp.)

99

99

97

Anabaena sp. CoA2 C59 JAJTGT000000000 

80

Dolichospermum circinale AWQC131C APIY00000000
Dolichospermum circinale ACBU02 Ga0010582
Dolichospermum circinale ACFR02 D. Bhattacharya

100

Dolichospermum circinale AWQC310F APIZ00000000

100

Anabaena sp. CRKS33 LJOT00000000 

100

Dolichospermum flos−aquae LEGE 04289 JADEWF000000000 
Dolichospermum planctonicum NIES−80 BJCF00000000
Dolichospermum planctonicum UHCC 0167 VILE00000000

100

80

100

100

100

100

100

Anabaena sp. UHCC 0204 VIKW00000000
Anabaena sp. UHCC 0253 VILD00000000

100

100

Cuspidothrix issatschenkoi CHARLIE−1 PGEM00000000 
Cuspidothrix issatschenkoi LEGE 03284 JADEWD000000000 

100

100

Raphidiopsis raciborskii S06 NJHY00000000
Raphidiopsis raciborskii S07 NJHX00000000
Raphidiopsis raciborskii S10 NJHW00000000
Raphidiopsis raciborskii S14 NJHV00000000
Raphidiopsis raciborskii S05 NJHZ00000000

100

95

100

70



Dolichospermum planctonicum UHCC 0167 VILE00000000
Anabaena sp. UHCC 0204 VIKW00000000
Anabaena sp. UHCC 0253 VILD00000000100

Cuspidothrix issatschenkoi CHARLIE−1 PGEM00000000 
Cuspidothrix issatschenkoi LEGE 03284 JADEWD000000000 

100

100

Raphidiopsis raciborskii S06 NJHY00000000
Raphidiopsis raciborskii S07 NJHX00000000
Raphidiopsis raciborskii S10 NJHW00000000
Raphidiopsis raciborskii S14 NJHV00000000
Raphidiopsis raciborskii S05 NJHZ00000000

100

Raphidiopsis raciborskii S01 NJIA00000000

95

Cylindrospermopsis raciborskii AWT205 JBFMMC000000000
Raphidiopsis raciborskii CS−505 ACYA0000000078

Raphidiopsis raciborskii CS−509 Ga0012361
Raphidiopsis raciborskii CS−506 Ga0012362
Raphidiopsis raciborskii CS−508 MBQX00000000

91

89

Raphidiopsis raciborskii C03 NJHU00000000
Raphidiopsis raciborskii C04 NJHT00000000
Raphidiopsis raciborskii C07 NJHS00000000

84

100

Raphidiopsis raciborskii DSH JAZGLX000000000
Cylindrospermopsis raciborskii G7 CP195152 
Cylindrospermopsis raciborskii A4 JBPFSD000000000 

97

Cyanobacteria bacterium REEB494 JAGWYQ000000000 

98

Raphidiopsis sp. CR12 LMVE00000000
Raphidiopsis raciborskii GIHE 2018 VHLJ00000000

91

Raphidiopsis raciborskii N8 CP073250 

98

Raphidiopsis raciborskii Cr2010 CP065936 
Raphidiopsis raciborskii KLL07 CP091284 

83

93

100

100

Raphidiopsis curvispora GIHE−G1 CP060822 
Raphidiopsis curvata NIES−932 AP018317 (circular)

100

100

Raphidiopsis raciborskii MVCC14 MBQY00000000
Raphidiopsis raciborskii MVCC19 VIRO00000000
Raphidiopsis raciborskii CENA302 MTPU00000000

100

Raphidiopsis raciborskii CYLP NPIK00000000
Raphidiopsis raciborskii CYRF NPIL00000000
Raphidiopsis raciborskii ITEP−A1 LUBZ00000000

100

100

74

Raphidiopsis raciborskii CENA303 NBYN00000000
Raphidiopsis brookii D9 ACYB00000000

100

100

100

Sphaerospermopsis reniformis NIES−1949 BJCE00000000 
Anabaena aphanizomenioides LEGE 00250 JADEWB000000000
Sphaerospermopsis kisseleviana NIES−73 AP018314 
Sphaerospermopsis sp. LEGE 00249 JACJUZ000000000

69

Sphaerospermopsis sp. LEGE 08334 JADEXH000000000
Sphaerospermopsis torques−reginae ITEP−024 CP080598 

100

90

100

100

Okeanomitos corallinicola TIOX110 CP150886 

100

Anabaena sp. UHCC 0451 JAYGHA000000000

100

Nostoc =Trichormus azollae 0708 CP002059 (complete)
Sphaerospermopsis aphanizomenoides BCCUSP55 LUFH00000000

100

100

100

100

Anabaena cylindrica PCC 7122 CP003659 
Aphanizomenon flos−aquae CCAP 1446/1C=PCC 7938 JAMQOK000000000 
Anabaena sp. WFMT JBPWOA000000000

100

Anabaena cylindrica UHCC 0172 JAYGGY000000000

100

Anabaena sp. PCC 7108 AJWF00000000
Trichormus sp. NMC−1 LZQD00000000
Trichormus variabilis SAG 1403−4b RSCM00000000 

99

100

100

70

100

Cylindrospermum stagnale PCC 7417 CP003642 
Cylindrospermum sp. FACHB−282 JACJRJ000000000
Cylindrospermum sp. NIES−4074 AP018269 

100

100

100

Fremyella diplosiphon NIES−3275 AP018233 (linear)
Tolypothrix sp. PCC 7601 CP064879 
Tolypothrix sp. PCC 7712 CP063785 
Tolypothrix sp. LEGE 11397 JADEXL000000000

100

Aulosira sp. FACHB−113 JACJQI000000000
Aulosira laxa NIES−50 AP018307 
Tolypothrix tenuis PCC 7101 AP018248 

100

100

Tolypothrix sp. PCC 7910 CP050440 

100

Aulosira sp. DedQUE10 JAVRCF000000000 

100

Calothrix brevissima NIES−22 AP018207 
Calothrix sp. FACHB−1219 JACJQK000000000
Tolypothrix sp. FACHB−123 JACJRE000000000

100

Calothrix sp. NIES−2100 AP018178 

100

100

100

Aulosira sp. DedVER01a JAVRCN000000000 
Aulosira sp. ZfuCHP01 JAVRCU000000000 
Aulosira sp. ZfuVER01 JAVRCV000000000 
Calothrix sp. NIES−2098 AP018172 

100

Nostoc sp. 106C MTAW00000000
Nostoc sp. RF31Y MTAX00000000
Nostoc sp. T09 MTAV00000000

100

100

100

87

99

Mojavia pulchra JT2−VF2 JAHHHN000000000 

100

Calothrix sp. PCC 7507 CP003943 
Fortiea contorta PCC 7126 KB235930

Goleter apudmare HA4340−LM2 JAHHHF000000000 (type sp.)

100

100

100

100

100

Anabaena sp. 39858 LJOR00000000 
Anabaena sp. YBS01 CP034058 

74

93



Calothrix sp. NIES−2098 AP018172 
Nostoc sp. 106C MTAW00000000

Nostoc sp. RF31Y MTAX00000000
Nostoc sp. T09 MTAV00000000

100

100

99

Mojavia pulchra JT2−VF2 JAHHHN000000000 
Calothrix sp. PCC 7507 CP003943 
Fortiea contorta PCC 7126 KB235930

Goleter apudmare HA4340−LM2 JAHHHF000000000 (type sp.)

100

100

100

100

Anabaena sp. 39858 LJOR00000000 
Anabaena sp. YBS01 CP034058 
Nostoc PCC 7937=Trichormus variabilis ATCC 29413 CP000117 (complete)
Trichormus variabilis 0441 CP047242 (complete)
Trichormus variabilis ARAD JACKZO000000000 biont 
Trichormus variabilis A2 JAERMH000000000
Trichormus variabilis V5 JACKZL000000000 biont 

100

Trichormus variabilis N2B JACKZP000000000 biont 
Trichormus variabilis PNB JACKZM000000000 biont 
Trichormus variabilis 9RC JACKZT000000000 biont 
Trichormus variabilis FSR JACKZQ000000000 biont 
Nostoc sp. Hyl−06−6−4=Moss6 Ga0080675 
Nostoc sp. Pleu−09−321=Moss5 Ga0080674 

100

100

Anabaena sp. CCY 9910 CAWUDJ000000000

89

Nostoc parmelioides FACHB−3921 JACJQL00000000

100

Anabaena =Trichormus variabilis NIES−23 AP018216 (circular)
Nostoc sp. UBA8866 DOPZ00000000 
Nostoc sp. PCC 7120 BA000019 

100

100

Nostoc sp. NIES−2111 JBBDHS000000000
Nostoc sp. NIES−3756 AP017295 
Nostoc sp. NIES−2111 AP018184 

53

Nostoc sp. MS1 AP023441 

100

100

100

Nostoc sp. TCL26−01 CP040297 (complete)

100

Nostoc sp. NIES−4103 AP018288 (linear)
Amazonocrinis nigriterrae CENA67 JAECZC000000000
Nostoc sp. UHCC 0702 CP071065 

100

Nostoc minutum NIES−26 LXQD00000000
Dendronalium sp. ChiSLP03b JAVRBR000000000 
Dendronalium phyllosphericum CENA369 JAECZA000000000 

100

100

100

100

100

Anabaenopsis sp. NIES−21=Nostoc sp. PCC 6720 AP018174 
Nostoc cycadae WK−1 BDGE00000000 
Nostoc sp. HK−01 AP018318 
Nostoc sp. PCC 7107 CP003548 

100

Nostoc sp. LEGE 06077 JADEWI000000000

100

Aulosira sp. FACHB−615 JACJSE000000000
Nostoc sp. FACHB−190 JACJQW00000000
Nostoc sp. MBR 210 MBRD00000000

100

Desikacharya piscinale CENA21 CP012036 
Nostoc sp. TH1S01 JAGKSW000000000 

100

53

100

100

Fortiea sp. LEGE XX443 JADEXZ000000000

97

Nostoc sp. FACHB−145 JACJRW00000000

87

Anabaena sp. SpSt−373 DSPW00000000 
Trichormus sp. M33 DOE 039 DVDT00000000 
Nostoc sp. CENA543 CP023278 
Aliinostoc sp. HNIBRCY26 CP189852 

100

100

Anabaena sp. UHCC 0399 JAYGGZ000000000
Anabaena sp. CCY 9402−a CAWUDL000000000

100

100

Anabaena sp. CA=ATCC 33047 LUHI00000000
Anabaena sp. 4−3 LUHJ00000000
Nostoc sp. PCC 7524 CP003552 

100

100

100

100

100

100

100

Nodularia spumigena UHCC 0040 JAYGHJ000000000
Nodularia spumigena UHCC 0060 JAYGHK000000000
Nodularia spumigena UHCC 0143 JAYGHL000000000
Nodularia spumigena UHCC 0039 CP020114 (complete)

100

Nodularia spumigena CCY9414 CP007203 (circular)

50

Nodularia spumigena CENA596 LWAJ00000000 
Nodularia spumigena CS−591/12 JAQMSF000000000

100

100

Nodularia sphaerocarpa UHCC 0038 CP060140 
Anabaena sp. CCY 0017 CAWUDG000000000
Nodularia sp. NIES−3585 BDUB00000000

79

100

65

Nodularia sp. LEGE 06071 JADEWH000000000

80

Nodularia sp. LCM1.Bin15 REBL00000000 

100

Nodularia chucula CCY 0103 CAWUOL000000000

100

Anabaenopsis arnoldii CS−1033 JANQDP000000000
Anabaenopsis tanganyikae CS−531 JANQDF000000000
Anabaenopsis sp. FSS−46 JANQDG000000000

100

uncultured Nodularia sp. LaPlata−5m−b bin−550 CAIWHD000000000 
uncultured Nodularia sp. LaPlata−5m−a bin−663 CAIQSI000000000 

100

100

Anabaenopsis elenkinii CCIBt3563 CP063311 

100

100

100

Umezakia ovalisporum UAM−MAO CDHJ00000000 
Umezakia ovalisporum UAM290 CAWUDH000000000 
Umezakia ovalisporum TAC611=NIES−2665 JANQDI000000000

100

Umezakia ovalisporum Ak1311 JANQDJ000000000

78

Umezakia ovalisporum FSS−45 JANQDM000000000

76

Umezakia ovalisporum CobakiLakeA JANQDR000000000
Umezakia ovalisporum CobakiLakeB JANQDQ000000000

96

100

100

100

99

93



uncultured Nodularia sp. LaPlata−5m−a bin−663 CAIQSI000000000 100

Anabaenopsis elenkinii CCIBt3563 CP063311 100

Umezakia ovalisporum UAM−MAO CDHJ00000000 
Umezakia ovalisporum UAM290 CAWUDH000000000 
Umezakia ovalisporum TAC611=NIES−2665 JANQDI000000000

100

Umezakia ovalisporum Ak1311 JANQDJ000000000

78

Umezakia ovalisporum FSS−45 JANQDM000000000

76

Umezakia ovalisporum CobakiLakeA JANQDR000000000
Umezakia ovalisporum CobakiLakeB JANQDQ000000000
Umezakia ovalisporum FSS−43 JANQDO000000000
Umezakia ovalisporum FSS−44 JANQDN000000000
Umezakia ovalisporum CS−1034 JANQDK000000000

100

Umezakia ovalisporum APH033B JANQDS00000000088

Umezakia ovalisporum ANA283AFssAo JANQDT000000000

96

Umezakia bergii ANA360D JANQDH000000000

100

100

Anabaena sp. CCY 9613 CAWUDE000000000
Anabaena sp. CCY 9614 CAWUDF000000000
Nostoc sp. CCY 0012 CAWUDM000000000

100

Nostocales cyanobacterium LEGE 11386 JADEXK000000000
Trichormus sp. ATA11−4−KO1 JAHHIM000000000 

100

100

100

98

Nostoc sp. 996 Ga0080671 
Atlanticothrix silvestris CENA357 JAECZB000000000 
Halotia wernerae UHCC 0503 JAYGHB000000000
Halotia branconii CENA392 CP124543 

100

100

100

100

Kaarinaea lacus PCC 9237 CAXOSP00000000

100

Nostoc sp. KVJ20 LSSA00000000 
Nostoc sp. Moss 2 JGI biont
Nostoc sp. CALU 546 JAWJTF000000000
Nostoc sp. CALU 1950 JBDNJQ000000000

100

Nostoc sp. Peltigera membranacea 210A NOLJ00000000 

100

Nostoc sp. NMS4 JABXKI000000000 
Nostocales cyanobacterium LEGE 12452 JADEXV000000000 
Nostoc punctiforme NIES−2108 LXQE00000000 
Nostoc sp. PCC 9305 CAWUDN000000000

100

96

100

99

Nostoc sp. C052 CP040272 (complete)
Nostoc sp. NMS8 JABXKK000000000 100

Nostoc sp. Lobaria pulmonaria 5183 CP026692 (complete)

99

Nostoc flagelliforme FACHB−838 JACJSI00000000

100

Nostoc commune NIES−4072 BDUD00000000 
Nostoc commune HK−02=NIES−2114 AP018326 (circular)
Nostoc sphaeroides CCNUC1 CP045226 
Nostoc sphaeroides Kutzing En CP031941 

100

100

Nostoc flagelliforme CCNUN1 CP024785 

60

Nostoc commune BAE WBKN00000000
Nostoc sp. FACHB−892 JACJTR00000000
Nostoc sp. SMAG U11081 DASQZC000000000 

100

59

100

Nostoc linckia FACHB−391 JACJTE00000000
Nostoc foliaceum FACHB−393 JACJTD00000000
Nostoc sp. NZL WBKL00000000

100

Nostoc sp. UHCC 0251 JAYGHD000000000

100

100

99

99

Nostoc sp. UCD121 JACKZS000000000 
Nostoc sp. UCD122 JACKZN000000000 
Nostoc sp. UCD120 JACKZR000000000 

100

Nostoc punctiforme PCC 73102 CP001037 (complete)
Nostoc sp. LEGE 12450 JADEXU000000000 

100

99

Nostoc sp. UIC10630 JAAGOG000000000
Nostoc sp. LEGE 12447 JADEXT000000000 

99

100

Nostoc sp. C057 CP040281 (complete)
Nostoc sp. ATCC 53789 CP046703 (complete)
Nostoc sp. C110 CP171148 

61

99

Nostoc sp. TCL240−02 CP040094 (complete)

100

Nostoc sp. Peltigera membranacea 213 NOLI00000000 
Nostoc sp. Peltigera membranacea N6 CP026681 (complete)
Nostoc sp. Peltigera membranacea 232 NOLK00000000 

100

100

100

Nostoc sp. UHCC 0252 JAYGHE000000000

84

97

100

Nostoc sp. JL33 JABXKP000000000 

100

Nostoc sp. P10073 JBALBX000000000 

59

Nostoc linckia z1 LAGX00000000 
Nostoc linckia z4 LAHA00000000 
Nostoc linckia z13 LAHF00000000 
Nostoc linckia z14 LAHG00000000 

100

Nostoc sp. Moss 3 JGI biont

100

Nostoc sp. 2RC JACKZU000000000 

100

Nostoc sp. Hyl−09−2−6−4=Moss4 Ga0080676 
Nostoc sp. CCY 9925 CAWUDO000000000

100

100

Nostoc sp. ATCC 43529 LWTK00000000

100

Nostoc sp. PA−18−2419 JC1668 SZNH00000000 

100

Nostoc calcicola FACHB−389 MRBZ00000000
Nostoc calcicola FACHB−3891 JACJRQ00000000
Desmonostoc geniculatum HA4340−LM1 JAHHHB000000000 

100

100

100

Nostoc sp. C117 CP170991 

100

100

88

Komarekiella delphini−convector SJRDD−AB1 VJXY00000000
Komarekiella atlantica HA4396−MV6 JAHHHK000000000 
Nostoc sp. str. B WVID00000000

100

100

100

100



Nostoc sp. CCY 9925 CAWUDO000000000100

Nostoc sp. ATCC 43529 LWTK00000000
Nostoc sp. PA−18−2419 JC1668 SZNH00000000 

100

Nostoc calcicola FACHB−389 MRBZ00000000
Nostoc calcicola FACHB−3891 JACJRQ00000000
Desmonostoc geniculatum HA4340−LM1 JAHHHB000000000 

100

100

100

Nostoc sp. C117 CP170991 

100

88

Komarekiella delphini−convector SJRDD−AB1 VJXY00000000
Komarekiella atlantica HA4396−MV6 JAHHHK000000000 
Nostoc sp. str. B WVID00000000

100

Aff. Roholtiella sp. LEGE 12411 JADEXR000000000100

Desmonostoc vinosum HA7617−LM4 JAHHHC000000000 

100

57

Hassallia byssoidea VB512170 JTCM00000000.2 
Hassallia sp. VBCCA 56010 JBPAOH000000000
Tolypothrix carrinoi HA7290−LM1 JAHHIK000000000 

97

Tolypothrix sp. NIES−4075 BDUC00000000

100

Tolypothrix sp. PCC 9009 Gp0009790
Scytonema hofmannii UTEX 2349 ALWD00000000 
Tolypothrix brevis GSE−NOS−MK−07−07A JAHHIJ000000000 

100

99

100

100

Fischerella thermalis PCC 7521 AJLL00000000 
Fischerella thermalis BR2B NMQG00000000 
Fischerella sp. JSC−11 AGIZ00000000
Fischerella thermalis CCMEE 5208=PCC 10003 NMQH00000000 
Fischerella thermalis CCMEE 5273=PCC 10012 NMQB00000000 
Fischerella thermalis CCMEE 5328 NQMF00000000 
Fischerella thermalis CCMEE 5282 NMQC00000000 

84

90

98

Fischerella thermalis WC114 NGZU00000000 
Fischerella thermalis WC441 NHAD00000000 95

Fischerella thermalis WC439 NHAE00000000 

91

Fischerella thermalis CCMEE 5194 NQME00000000 
Fischerella thermalis M48 A2018 028 JACYLX000000000 (type sp.)

67

100

Fischerella thermalis CCMEE 5196 NQMD00000000 
Fischerella thermalis CCMEE 5198=PCC 10009 NMQF00000000 

100

100

Fischerella sp. NIES−3754 AP017305 
Fischerella thermalis CCMEE 5330 NMQI00000000 
Fischerella major NIES−592 MRCA00000000

97

85

100

Fischerella thermalis CCMEE 5318 NMQE00000000 
Fischerella thermalis ESF170215 JBBISS000000000 
Fischerella thermalis CCMEE 5205 NMQJ00000000 

99

Fischerella thermalis CCMEE 5268 NMQA00000000 

100

96

100

Fischerella thermalis CCMEE 5201 NMQK00000000 

98

Fischerella thermalis CCMEE 5323 NRQW00000000 
Fischerella muscicola PCC 7414 AJLK00000000

100

100

Fischerella ambigua UTEX 1903 R. Viswanathan
Fischerella sp. PCC 9339 ALVS00000000
Fischerella sp. ATCC 43239 R. Viswanathan

100

Hapalosiphon sp. JJU2 QLKN00000000 
Mastigocladus laminosus UU774 MNPM00000000 

99

100

Westiellopsis prolifica IICB1 NAPS00000000 
Pelatocladus sp. BLCC−F211 JBHFLM000000000

100

Fischerella muscicola PCC 73103 AJLJ00000000

100

Hapalosiphon welwitschii UH IC−52−3 JGI
Hapalosiphon welwitschii UH IC−52−1 Ga0013626
Westiella intricata UH HT−29−1 Ga0013625 

100

Fischerella sp. PCC 9431 ALVX00000000
Hapalosiphon sp. MRB220 LIRN00000000

99

Fischerella sp. NIES−4106 AP018298 
Pelatocladus maniniholoensis HA4357−MV3 JAHHHW000000000 (type sp.)

100

100

56

99

100

100

Fischerella sp. PCC 9605 ALVT00000000
Fischerella sp. L.E.CL.63 JACAEU000000000

100

100

Chlorogloeopsis fritschii PCC 6912 AJLN00000000 
Chlorogloeopsis sp. PCC 9212 AJLM00000000
Chlorogloeopsis fritschii C42 A2020 084 JACYLT000000000 (type sp.)

100

unidentified HTF PCC 7702 ALWA00000000

100

100

100

Brasilonema sennae CENA114 CP030118 
Brasilonema octagenarum UFV−E1 CP030121 
Brasilonema octagenarum UFV−OR1 QMEC00000000

100

Brasilonema angustatum HA4187−MV1 JAHHGV000000000 

100

Scytonema tolypothrichoides VB−61278 JXCA00000000

100

Scytonema sp. RU 4 4 JAAUSC000000000 

100

Iphinoe sp. HA4291−MV1 JAHHHH000000000 

90

Scytonema sp. PCC 10023 CAWUDP000000000
Scytonema sp. PCC 10023 CAWUDP000000000
Scytonema sp. NIES−4073 AP018268 
Scytonema sp. HK−05=NIES−2130 AP018194 

100

100

Tolypothrix campylonemoides VB511288 JXCB00000000

85

Mastigocladopsis repens PCC 10914 ALVW00000000

100

Nostocales cyanobacterium HT−58−2 CP019636 

100

100

86

Tolypothrix bouteillei Iicb1 Ga0060318
Tolypothrix bouteillei VB521301 JHEG00000000
Scytonema sp. UIC 10036 WJFC00000000

100

Scytonema sp. NUACC26 BAACAP000000000

76

Scytonema hofmannii PCC 7110 ANNX00000000 
Scytonema sp. NUACC21 BAAFZH000000000

100

100

100

100

100

100

100



Scytonema sp. HK−05=NIES−2130 AP018194 100

Tolypothrix campylonemoides VB511288 JXCB00000000
Mastigocladopsis repens PCC 10914 ALVW00000000

100

Nostocales cyanobacterium HT−58−2 CP019636 

100

86

Tolypothrix bouteillei Iicb1 Ga0060318
Tolypothrix bouteillei VB521301 JHEG00000000
Scytonema sp. UIC 10036 WJFC00000000

100

Scytonema sp. NUACC26 BAACAP000000000

76

Scytonema hofmannii PCC 7110 ANNX00000000 
Scytonema sp. NUACC21 BAAFZH000000000

100

Scytonema sp. PMC 1069.18 JAWQFP000000000 

100

100

Aetokthonos hydrillicola CCALA 1050 JAAKGC000000000 
Aetokthonos hydrillicola Thurmond2011 JAALHA000000000.2
Stigonema ocellatum SAG 48.90=DSM 106950 JADQBA000000000

100

100

100

100

Calothrix sp. PCC 7103−DBSU 8 ALVJ00000000
Calothrix sp. FI2−JRJ7 JAHHGX000000000 
Calothrix desertica PCC 7102 RSCL00000000

93

Calothrix sp. PCC 7716 AP025018 

100

Calothrix sp. HK−06 NIES−2101 MRCD00000000

89

Calothrix sp. NIES−4071 AP018255 
Calothrix sp. NIES−4105 AP018290 

100

100

Calothrix sp. NIES−4101 AP018280 
Calothrix sp. UHCC 0171 JAYGHN000000000
Calothrix elsteri CCALA 953 NTFS00000000

100

100

100

Fulbrightiella sp. PCC 6303 CP003610 

100

Calothrix sp. NIES−3974 AP018254 
Calothrix sp. N1 CALJJQ000000000 

100

100

Scytonematopsis contorta HA4267−MV1 JAHHIC000000000 

100

Richelia sp. DT 104 JABSSE000000000 biont
Richelia intracellularis HH01 CAIY00000000 

Calothrix rhizosoleniae SC01 FYBH00000000

100

Calothrix sp. 336/3 CP011382 

100

100

100

Rivularia sp. PCC 7116 CP003549 
Rivularia sp. MS3 JAHCMI000000000 
Calothrix parasitica NIES−267 AP018227 

100

Calothrix sp. CCY 0018 CAWUDI000000000
Calothrix sp. CCY 0202 CAWUDQ000000000

76

100

Richelia sp. UBA3958 DGDG00000000 biont
Richelia sp. UBA3957 DGDH00000000 biont
Richelia sp. UBA3308 DESS00000000 biont

82

100

100

Rivularia sp. UHCC 0363 JAYGHM000000000

95

99

100

93

97

Chroococcidiopsis cubana SAG 39.79=PCC 7433 RSCK00000000
Chroococcidiopsis cubana CCALA 043 PVWM00000000
Cyanosarcina cf. burmensis CCALA 770 PVWL00000000

99

Chroococcidiopsis thermalis PCC 7203 CP003597 (complete)

53

Chroococcidiopsis sp. CCALA 051 PYCI00000000
Chroococcidiopsidales cyanobacterium LEGE 13417 JADEXX000000000
Chroococcidiopsis sp. PCC 8201 DRYAD

97

100

87

Chroococcidiopsis sp. FACHB−1243 JACJQX000000000

98

Scytonema millei VB511283 QVFW00000000
Scytonema millei VB511283 JTJC00000000.3
Cyanobacterium TDX16 NDGV00000000 

100

98

77

Chroococcidiopsis sp. PCC 7434 DRYAD

99

Gloeocapsa sp. PCC 7428 CP003646 
Gloeocapsa sp. BRSZ JBEGHC000000000
Chroogloeocystis siderophila 5.2 s.c.1=NIES−1031 MRCC00000000 

100

Chroococcidiopsis sp. TS−821 MVDI00000000

100

Gloeocapsopsis sp. AAB1 =1H9=UTEX 3054 NAPY00000000
Gloeocapsopsis dulcis AAB1 CP119968 
Gloeocapsopsis sp. IPPAS B−1203 PEIG00000000

100

100

100

100

100

Chlorogloea sp. CCALA 695 PVWN00000000
Synechocystis sp. PCC 7509 ALVU00000000

Aliterella atlantica CENA595 JYON00000000 

100

91

100

100

Floridanema aerugineum BLCC−F46 JBHFNQ000000000
Floridanema flaviceps BLCC−F50 JBHFNR000000000
Floridanema evergladense BLCC−F167 JBHFNT000000000

94

Phormidium sp. LEGE 05292 JADEWG000000000

100

Floridanema fluviatile BLCC−F154 JBHFNS000000000

100

Phormidium ambiguum IAM M−71 NIES−2119 MRCE00000000
Aerosakkonema sp. BLCC−F183 JBHFNU000000000
Aerosakkonema funiforme BLCC−F183 JBHFNU000000000
Aerosakkonema sp. BLCC−F2 JBHFNO000000000

100

100

100

Microseira sp. BLCC−F43 JBHFNP000000000

100

100

100

Chamaesiphon sp. 338R metabat 118 338R k141 567860 JANXSW000000000 
Chamaesiphon sp. 341R JANXVE000000000 
Chamaesiphon sp. 336R metabinner 41 336R k141 952 JANYDE000000000 

100

Chamaesiphon minutus PCC 6605 CP003600 
Chamaesiphon polymorphus CCALA 037 PVWO00000000

100

100

Chamaesiphon sp. VAR 61 metabat 425 JANPJH000000000 

100

Chamaesiphon sp. VAR 4 metabat 408 JANOPX000000000 

100

Crinalium epipsammum PCC 9333 CP003620 

100

Funiculus sociatus GB2−M1 JAMPKI000000000
Funiculus sociatus GB2−A5 JAMPKK000000000
Funiculus sociatus GB2−M2 JAMPKH000000000

99

100

100

100

84



Chamaesiphon sp. 341R JANXVE000000000 
Chamaesiphon sp. 336R metabinner 41 336R k141 952 JANYDE000000000 
Chamaesiphon minutus PCC 6605 CP003600 
Chamaesiphon polymorphus CCALA 037 PVWO00000000

100

100

Chamaesiphon sp. VAR 61 metabat 425 JANPJH000000000 

100

Chamaesiphon sp. VAR 4 metabat 408 JANOPX000000000 

100

Crinalium epipsammum PCC 9333 CP003620 

100

Funiculus sociatus GB2−M1 JAMPKI000000000
Funiculus sociatus GB2−A5 JAMPKK000000000
Funiculus sociatus GB2−M2 JAMPKH000000000
Funiculus sociatus GB2−C1 JAMPKJ000000000

99

99

Coleofasciculus sp. FACHB−1120 JACJTV000000000
Coleofasciculus sp. FACHB−64 JACJOW000000000

100

100

100

100

100

Microcystis aeruginosa PCC 9432 CAIH00000000 
Microcystis aeruginosa KLA2 VTRR00000000 
Microcystis aeruginosa PCC 7005 AQPY00000000 

95

Microcystis aeruginosa PCC 7941 CAIK00000000 

100

Microcystis aeruginosa NIES−98 MDZH00000000 
Microcystis aeruginosa TAIHU98 ANKQ00000000 

99

97

Microcystis aeruginosa NIES−298 CP046058 (complete)

59

Microcystis sp. PCC 9808 CAIN00000000

89

Microcystis aeruginosa PCC 9443 CAIJ00000000 
Microcystis sp. PCC 9807 CAIM00000000
Microcystis panniformis FACHB−1757 CP011339 

99

Microcystis sp. PCC 7806 Ga0010386
Microcystis aeruginosa PCC 7806SL CP020771 (complete)
Microcystis aeruginosa DIANCHI905 CP089094 

98

100

Microcystis aeruginosa Sj BDSG00000000 

99

75

Microcystis aeruginosa NIES−87 BFAC00000000 
Microcystis aeruginosa NIES−87 AP040888 

93

100

Microcystis aeruginosa PCC 9806 CAIL00000000 
Microcystis aeruginosa NIES−3804 BJCI00000000 

99

100

Microcystis aeruginosa NIES−2519 BHVO00000000 
Microcystis aeruginosa NIES−2522 BHVR00000000 
Microcystis sp. T1−4=PCC 10108 CAIP00000000

65

Microcystis aeruginosa NIES−4264 BHVS00000000 

63

Microcystis aeruginosa NIES−1211 BEIV00000000 

98

Microcystis sp. MC19 CP020664 100

Microcystis aeruginosa NIES−2521 BHVQ00000000 
Microcystis aeruginosa NIES−3806 BJCJ00000000 100

Microcystis aeruginosa NIES−2481 CP012375 (complete)
Microcystis aeruginosa NIES−2549 CP011304 (complete)
Microcystis aeruginosa NIES−3787 BJCH00000000 

97

Microcystis aeruginosa NIES−3807 BJCK00000000 
Microcystis sp. PCC 9701 CAIQ00000000

100

Microcystis aeruginosa NIES−4285 BIFY00000000 

99

Microcystis aeruginosa FD4 CP046973 (complete)

98

Microcystis aeruginosa NIES−2520 BHVP00000000 

99

Microcystis aeruginosa 11−30S32 BHVU00000000 

89

Microcystis viridis NIES−102 AP019314 
Microcystis aeruginosa NIES−843 AP009552 (complete)

99

99

Microcystis sp. PCC 9809 CAIO00000000

100

Microcystis aeruginosa NIES−88 AP024565 

99

Microcystis aeruginosa FBCC−A68 CP191409 
Microcystis sp. PCC 9717 CAII00000000

94

Microcystis wesenbergii LE013−01 MTBU00000000
Microcystis aeruginosa NIES−44 BBPA00000000 

99

100

75

99

Microcystis aeruginosa NIES−4325 BJKP00000000 
Pannus brasiliensis CCIBt3594 JBAFSM000000000

100

Aphanothece hegewaldii CCALA 016 PXOH00000000

100

Gloeothece citriformis PCC 7424 CP001291 
Gloeothece verrucosa PCC 7822 CP002198 

100

100

Crocosphaera watsonii WH 0402 CAQN00000000 
Crocosphaera watsonii WH 0005 CAQL00000000 
Crocosphaera watsonii WH 8502 CAQK00000000 

82

Crocosphaera watsonii WH 0401 CAQM00000000 
Crocosphaera watsonii WH 8501 CP191777 

66

100

Crocosphaera watsonii WH 0003 AESD00000000 
Crocosphaera watsonii OceanDNA−b16091 CAWRPG000000000100

Crocosphaera subtropica ATCC 51142=PCC 10019 CP000806 
Crocosphaera subtropica ATCC 51472 AGJC00000000
Cyanothece sp. BG0011 PRLH00000000

100

Unicellular cyanobacterium SU3 NETF00000000

92

Crocosphaera chwakensis CCY0110 AAXW00000000

100

100

Candidatus Atelocyanobacterium thalassa SIO64986=UCYN−A2 JPSP00000000 
Cyanobacterium endosymbiont of Braarudosphaera bigelowii CPSB−1 AP024987

100

100

Crocosphaera sp. UHCC 0190 JAYGHP000000000

100

Aphanothece sacrum FPU1 BDQK00000000
Aphanothece sacrum FPU3 BDQL00000000

100

100

Cyanobacterium endosymbiont of Rhopalodia gibberula RgSB AP018341 (complete)
endosymbiont of Epithemia turgida EtSB AP012549 (complete)

Cyanobacterium endosymbiont of Epithemia clementina EcSB CP123991 

100

Unicellular cyanobacterium SU2 NEED00000000

100

Rippkaea orientalis PCC 8801 CP001287  (complete)

100

100

100

100

100

99

100



Candidatus Atelocyanobacterium thalassa SIO64986=UCYN−A2 JPSP00000000 
Cyanobacterium endosymbiont of Braarudosphaera bigelowii CPSB−1 AP024987100

Crocosphaera sp. UHCC 0190 JAYGHP000000000
Aphanothece sacrum FPU1 BDQK00000000
Aphanothece sacrum FPU3 BDQL00000000

100

100

Cyanobacterium endosymbiont of Rhopalodia gibberula RgSB AP018341 (complete)
endosymbiont of Epithemia turgida EtSB AP012549 (complete)

Cyanobacterium endosymbiont of Epithemia clementina EcSB CP123991 

100

Unicellular cyanobacterium SU2 NEED00000000

100

Rippkaea orientalis PCC 8801 CP001287  (complete)
Rippkaea orientalis PCC 8802 CP001701 (complete)

100

100

100

100

Synechocystis sp. IPPAS B−1465 CP028094 
Synechocystis sp. PCC 6803 BA000022.2 
Synechocystis sp. FACHB−898=PCC 6803 JACJTG000000000
Synechocystis sp. FACHB−929 JACJTI000000000
Synechocystis sp. PCC 6803 substr. PCC−P AP012278 
Synechocystis sp. PCC 6803 substr. GT−S AP012205 
Synechocystis sp. PCC 6803 substr. GT−G CP012832 
Synechocystis sp. PCC 6803 substr. GT−T CP094998 
Synechocystis sp. FACHB−908 JACJTH000000000
Synechocystis sp. PCC 6803 substr. PCC−N AP012277 

100

Synechocystis sp. PCC 6803 substr. GT−I AP012276 
Synechocystis sp. PCC 6803 substr. LT−G CP073017 100

Synechocystis sp. CACIAM 05 CP019225 

100

Synechocystis salina LEGE 00031 JADEVV000000000
Synechocystis salina LEGE 00041 JADEVW000000000
Synechocystis sp. FACHB−383 JACJTJ000000000
Synechocystis sp. LEGE 06083 JADEWJ000000000

100

84

Synechocystis sp. PCC 7338 CP054306 
Synechocystis sp. PCC 7339 CP063659 
Synechocystis salina LEGE 06099 JADEWK000000000

100

100

100

Synechocystis salina LEGE 06155 JADEWS000000000

100

100

Synechocystis sp. PCC 6714 CP007542 

100

Cyanobacteria bacterium RI 101 WGLZ00000000 
Synechocystis sp. LKSZ1 AP031572 

100

98

Snowella sp. ULC335 QBMS00000000

100

100

100

100

Hydrococcus sp. C42 A2020 068 JACYLS000000000 
Pleurocapsa sp. PCC 7327 CP003590 
Hydrococcus rivularis NIES−593 MRCB00000000 

100

Hydrococcus sp. CRU 1 1 JAAUOG000000000 
Hydrococcus sp. RU 2 2 JAAURN000000000 

100

100

100

Gloeocapsa sp. PCC 73106 ALVY00000000

100

Cyanobacteria bacterium CG 2015−04 32 10 JAACQX00000000 
Cyanobacteria bacterium CG 2015−22 32 23 JAACUG00000000 
Cyanobacteria bacterium CG 2015−09 32 10 JAACSJ00000000 
Cyanobacteria bacterium CG 2015−16 32 12 JAACTD00000000 

100

96

Geminocystis sp. NIES−3708 AP014815 

100

Geminocystis sp. NIES−3709 AP014821 
Geminocystis herdmanii PCC 6308 CM001775  (circular)

100

100

Cyanobacterium aponinum 0216 WMIA00000000
Cyanobacterium aponinum B−1201 PEBC00000000
Cyanobacterium aponinum PCC 10605 CP003947 

89

Cyanobacterium aponinum AL20118 CP149437 
Cyanobacterium aponinum FACHB−4101 JACJRR000000000

100

100

100

Cyanobacterium sp. IPPAS B−1200 LWHC00000000
Cyanobacterium sp. HL−69 CP024912 
Cyanobacterium stanieri LEGE 03274 JADEWC000000000 

100

Cyanobacterium stanieri PCC 7202 CP003940 (complete)

97

Cyanobacterium sp. T60 A2020 053 JACYMF000000000 

100

100

100

Annamia dubia NIES−4383 AP025630  

100

Picosynechococcus sp. BDU 130192 PCGE00000000
Picosynechococcus sp. PCC 11901 CP040360 
Picosynechococcus sp. PCC 7117 CP016477 

50

Picosynechococcus sp. NKBG042902 BAWS00000000
Picosynechococcus sp. PCC 8807 CP016483 

90

91

Picosynechococcus sp. PCC 73109 CP013998 
Picosynechococcus sp. PCC 7002 CP000951 
Picosynechococcus sp. OG1 FXBO00000000

96

100

Picosynechococcus sp. PCC 7003 CP016474 

100

Picosynechococcus sp. NKBG15041c BAUB00000000
Picosynechococcus sp. NIES−970 AP017959 

100

100

Leptolyngbya sp. PCC 7376 CP003946 
Limnothrix rosea IAM M−220=NIES−208 MRBY00000000
Limnothrix sp. RL 2 0 JAAUPR000000000 

100

100

100

99

100

Pleurocapsa sp. CRU 1 2 JAAUOH000000000 
Pleurocapsa sp. SU 5 0 JAAUVB000000000 
Pleurocapsa sp. CCALA 161 PVWF00000000

100

Pleurocapsa minor HA4230−MV1 JAHHHZ000000000 

100

Pleurocapsa sp. FMAR1 OY762512 (linear)

100

Pleurocapsales cyanobacterium LEGE 10410 JADEXJ000000000

97

Chondrocystis sp. NIES−4102 AP018281 

100

Pleurocapsa sp. PCC 7319 ALVL00000000

60

Myxosarcina sp. GI1 JRFE00000000

100

Xenococcus sp. PCC 7305 ALVZ00000000100

100

100

95

99

100

54



Pleurocapsa sp. CRU 1 2 JAAUOH000000000 
Pleurocapsa sp. SU 5 0 JAAUVB000000000 
Pleurocapsa sp. CCALA 161 PVWF00000000

Pleurocapsa minor HA4230−MV1 JAHHHZ000000000 

100

Pleurocapsa sp. FMAR1 OY762512 (linear)

100

Pleurocapsales cyanobacterium LEGE 10410 JADEXJ000000000

97

Chondrocystis sp. NIES−4102 AP018281 

100

Pleurocapsa sp. PCC 7319 ALVL00000000

60

Myxosarcina sp. GI1 JRFE00000000

100

Xenococcus sp. PCC 7305 ALVZ00000000
Xenococcus sp. MO 188.B8 JASJDR000000000 
Chroococcidiopsis sp.=Hyella disjuncta PCC 6712 ANCI00000000
Hyella patelloides LEGE 07179 CAACVJ000000000

100

100

100

100

Stanieria sp. NIES−3757 AP017375 
Stanieria cyanosphaera PCC 7437 CP003653 (complete)

100

100

100

Prochloron didemni P2−Fiji Ga0040003 biont (type sp.)
Prochloron didemni P4−Papua New Guinea Ga0040005 biont (type sp.)
Prochloron didemni P3−Solomon AFSK00000000 biont (type sp.)

95

Prochloron didemni e0b542ec−6849−4844−89b9−41a3d830f4e0 CAWUFF000000000 biont (type sp.)

100

100

Spirulina major CCY15215 JACSWA000000000
Cyanobacteria bacterium SBLK JAGHZQ000000000 
Spirulina major PCC 6313 ALVQ00000000 

Spirulina sp. SIO3F2 JAAHHN000000000 

100

100

Spirulina sp. CS−785/01 JAQMSD000000000

74

Spirulina subsalsa PCC 9445 ALVR00000000
Spirulina subsalsa FACHB−351 JAIHOM000000000

99

100

Jaaginema sp. PMC 1078.18 JAWQFR000000000 
Jaaginema sp. PMC 1080.18 JAWQFT000000000 
Jaaginema sp. PMC 1079.18 JAWQFS000000000 

100

filamentous cyanobacterium ESFC−1 ARCP00000000

100

Lusitaniella coriacea LEGE 07167 JBBBDN000000000 

100

100

100

100

100

Halothece sp. PCC 7418 CP003945 
Cyanobacteria bacterium GSL.Bin1 JAAANX00000000 
Dactylococcopsis salina PCC 8305 CP003944 

100

Euhalothece natronophila Z−M001 CP042326 
Euhalothece sp. SG1 44 8 JGI 

98

93

Rubidibacter lacunae KORDI−51−2 ASSJ00000000 

100

90

100

Coleofasciculus chthonoplastes F2−STO−03 JAVJWO000000000 
Coleofasciculus chthonoplastes F1−TOW−03 JAVKFO000000000 
Coleofasciculus sp. F4−SAH−05 JAVKBY000000000 

99

Coleofasciculus chthonoplastes PCC 7420 ABRS00000000 
Coleofasciculus sp. D1−CHI−01 JAVJQP000000000 

100

100

Coleofasciculus sp. E2−BRE−01 JAVKEA000000000 

95

Coleofasciculus sp. C1−SOL−03 JAVJUO000000000 

100

Coleofasciculus sp. G3−WIS−01 JAVJZI000000000 
Coleofasciculus sp. G2−EDA−02 JAVKEW000000000 

100

100

Coleofasciculus sp. LEGE 07092 JADEWY000000000
Coleofasciculus sp. LEGE 07081 JADEWW000000000

100

100

Symploca atlantica PCC 8002 DRYAD

100

Microcoleus sp. FACHB−53 JACJPD000000000
Microcoleus sp. FACHB−1 JACJPR000000000
Allocoleopsis franciscana=Microcoleus sp. PCC 7113 CP003630 

100

uncultured Coleofasciculus sp. AVDCRST MAG92 CADCTM000000000 

100

100

100

Moorena producens PAL−8−15−08−1 CP017599 (complete)
Moorena sp. SIO4G3 JAAHIG000000000 
Moorena sp. SIO3E8 JAAHHM000000000 
Moorena sp. SIO3F7 JAAHHP000000000 

99

100

Moorena bouillonii PNG5−198 MKZS00000000
Moorena sp. SIO3I8 JAAHHW000000000 

100

Moorena producens 3L MKZR00000000 
Moorena producens JHB CP017708.2 
Moorena sp. SIOASIH JAAHIH000000000 

99

96

100

100

100

100

100

Planktothrix agardhii 758 LR882949 
Planktothrix agardhii PCC 10110 CAJCFV000000000 
Planktothrix agardhii NIVA−CYA 56/3 AVFY00000000 

89

Planktothrix mougeotii NIVA−CYA 405 AVFU00000000
Planktothrix prolifica NIVA−CYA 540 AVFX00000000
Planktothrix agardhii NIVA−CYA 34 AVFT00000000 

57

93

100

Planktothrix agardhii NIVA−CYA 15 AVFS00000000 

100

Planktothrix prolifica NIVA−CYA 406 AVFV00000000
Planktothrix rubescens PCC 7821 CZCZ00000000
Planktothrix rubescens NIVA−CYA 98 AVFZ00000000

100

Planktothrix rubescens 82 OW445656 (linear)

100

Planktothrix rubescens 108 LR882941 (linear)

89

Planktothrix rubescens NIVA−CYA 407 AVFW00000000

97

100

96

Planktothrix agardhii UHCC 0887 JAYGHO000000000
Planktothrix agardhii NIES−204 AP017991 (complete)
Planktothrix agardhii PCC 7811 LR882969 (linear)
Planktothrix agardhii 1025 JAJDMS000000000
Planktothrix agardhii NIVA−CYA 126/8 CM002803 

87

87

Planktothrix agardhii 1808 JAJDMQ000000000
Planktothrix agardhii 1809 JAJDMP000000000
Planktothrix agardhii 1031 JAJDMR000000000

100

90

Planktothrix sp. st147 Ga0010351
Planktothrix sp. 585 JGI

99

100

100

98



Planktothrix agardhii UHCC 0887 JAYGHO000000000
Planktothrix agardhii NIES−204 AP017991 (complete)
Planktothrix agardhii PCC 7811 LR882969 (linear)
Planktothrix agardhii 1025 JAJDMS000000000
Planktothrix agardhii NIVA−CYA 126/8 CM002803 

87

87

Planktothrix agardhii 1808 JAJDMQ000000000
Planktothrix agardhii 1809 JAJDMP000000000
Planktothrix agardhii 1031 JAJDMR000000000

100

90

Planktothrix sp. st147 Ga0010351
Planktothrix sp. 585 JGI97

Planktothrix agardhii PCC 7805 LO018304 (complete)

99

100

Planktothrix sp. PCC 11201 CZCT00000000
Planktothrix paucivesiculata PCC 9631 CZCS00000000.2
Oscillatoriales cyanobacterium CG2 30 40 61 MNYZ00000000 

68

99

Planktothrix serta PCC 8927 CZCU00000000.2
uncultured Oscillatoriales cyanobacterium KTt bin−1839 CAITND000000000 

100

100

Planktothrix tepida PCC9214 LR882970 
Planktothrix sp. FACHB−1365 JACJSC000000000
Planktothrix mougeotii LEGE 06226 JADEWU000000000

61

100

Limnospira sp. PMC 1238.20 JARPLK000000000 
Limnospira sp. PMC 1234.20 JARPLI000000000 
Limnospira sp. PMC 1242.20 JARPLM000000000 
Limnospira sp. PMC 1279.21 JARPLU000000000 
Limnospira sp. PMC 1240.20 JARPLL000000000 

100

Limnospira fusiformis KN01 CP091467 (circular)
Limnospira fusiformis SAG 85.79 CP051185  (complete)

93

91

Arthrospira sp. PCC 8005 FO818640 
Limnospira fusiformis NRMCF6962 JBFUXN000000000

75

100

Limnospira fusiformis LS22 JAVSPO000000000 
Limnospira indica BM01 CP060212 (circular)

55

92

Arthrospira platensis C1=PCC9438 CP019998 

89

Limnospira fusiformis PMC 851.14 JBBWYZ000000000

98

Arthrospira sp. TJSD092 CP028914 
Arthrospira platensis DD CP146095 
Arthrospira sp. TJSD091 LAYT00000000

100

100

99

Arthrospira sp. PCC 9108 CP066886 
Arthrospira platensis Paraca ACSK00000000
Arthrospira platensis YZ CP013008 
Arthrospira platensis NIES−46 BIMW00000000

100

Arthrospira platensis NIES−39 AP026945 
Arthrospira platensis NCB002 JARHUM000000000100

Arthrospira sp. PLM2.Bin9 REEX00000000 

100

Arthrospira sp. SH−MAG29 JAGTUX000000000 

92

100

100

Lyngbya sp. CCY1209 JAJENU000000000

100

Lyngbya sp. PCC 8106 AAVU00000000
Lyngbya aestuarii BL J AUZM00000000

100

100

100

100

Okeania sp. SIO1H2 JAAHGA000000000 
Okeania sp. SIO1H4 JAAHGB000000000 
Okeania sp. SIO1H5 JAAHGC000000000 
Okeania hirsuta PAB10Feb10−1 RCBY00000000 
Okeania hirsuta PAP21Jun06−1 RCBZ00000000 

100

99

Okeania sp. SIO2F5 JAAHGU000000000 
Okeania sp. SIO2G4 JAAHGW000000000 
Okeania sp. SIO2G5 JAAHGX000000000 

100

94

100

Okeania sp. SIO2C2 JAAHGM000000000 

100

Okeania sp. SIO1I7 JAAHGF000000000 

100

Trichodesmium erythraeum IMS101 CP000393 (complete)
Trichodesmium erythraeum GBRTRLIN201 JAGGDU000000000 
Trichodesmium erythraeum SRR3880206 CAJXOT000000000 
Trichodesmium sp. ALOHA ZT 67 JAKVCZ000000000 

100

Trichodesmium erythraeum 21−75 LADK00000000 (type sp.)
Dapis sp. BLCC M126 JBNHER000000000
Dapis sp. BLCC M229 JBNHEP000000000

100

100

100

100

100

100

Oscillatoriales cyanobacterium PH2015 12D 45 607 RDXL00000000 
Oscillatoriales cyanobacterium PH2015 12U 45 315 RDXJ00000000 
Oscillatoriales cyanobacterium PH2015 05S 45 1152 RDZK00000000 

100

Oscillatoriales cyanobacterium PH2015 04D 45 965 RDZU00000000 
Oscillatoriales cyanobacterium PH2015 04U 45 1042 RDZO00000000 
Oscillatoriales cyanobacterium PH2015 03D 45 235 REAF00000000 

91

98

100

Microcoleus sp. ARI1−A1 JAUBVO000000000

85

Oscillatoriales cyanobacterium PH2015 01U 45 14 REAO00000000 

100

Microcoleus sp. CAWBG58 JAHRFA000000000 
Oscillatoriales cyanobacterium PH2015 09S 45 247 RDXX00000000 

100

Microcoleus sp. CAWBG50 JAHREV000000000 
Microcoleus sp. CAWBG556 JAHREZ000000000 
Microcoleus sp. bin48 JAAFKG000000000 

100

Microcoleus sp. CAWBG27 JAHREU000000000 
Microcoleus sp. CAWBG51 JAHREX000000000 
Microcoleus sp. CAWBG52 JAHREY000000000 

100

100

100

100

100

Oscillatoriales cyanobacterium PH2015 08U 46 180 RDYB00000000 
Oscillatoriales cyanobacterium PH2015 08D 46 1646 RDYH00000000 

100

100

Microcoleus sp. herbarium12 JAUBOJ000000000

100

Microcoleus sp. bin38 JAAFKD000000000 
Microcoleus sp. Aus8 D4 JAUBUL000000000

68

100

100

100



Microcoleus sp. CAWBG556 JAHREZ000000000 
Microcoleus sp. bin48 JAAFKG000000000 
Microcoleus sp. CAWBG27 JAHREU000000000 
Microcoleus sp. CAWBG51 JAHREX000000000 
Microcoleus sp. CAWBG52 JAHREY000000000 

100

100

100

100

Oscillatoriales cyanobacterium PH2015 08U 46 180 RDYB00000000 
Oscillatoriales cyanobacterium PH2015 08D 46 1646 RDYH00000000 100

Microcoleus sp. herbarium12 JAUBOJ000000000

100

Microcoleus sp. bin38 JAAFKD000000000 
Microcoleus sp. Aus8 D4 JAUBUL000000000

68

98

Microcoleus sp. A006 D1 JAUBVZ000000000

100

Tychonema sp. LEGE 06208 JADEWT000000000
Microcoleus sp. CZ3−B2 JAUBTN000000000
Tychonema sp. LEGE 07199 JADEXC000000000

100

Tychonema sp. LEGE 07203 JADEXD000000000
Microcoleus sp. LEGE 07076 JADEWV000000000

100

100

100

Microcoleus sp. Pol12A4 JAUBQV000000000
Microcoleus sp. w2−18bC1 JAUBOS000000000
Oscillatoria nigro−viridis PCC 7112 CP003614 
Microcoleus sp. F10−A1 JAUBTD000000000100

Microcoleus sp. herbarium5 JAUPTD000000000

100

Microcoleus sp. D3 18 C1 JAUBTH000000000
Microcoleus sp. Z1 C3 JAUBOO000000000
Microcoleus sp. B4−C1 JAUBUC000000000

100

Microcoleus sp. M2−B5 JAUBRX000000000

100

99

100

Microcoleus sp. AT9b−C3 JAUBUR000000000
Microcoleus sp. BROC3 JAUBTQ000000000

77

94

Microcoleus vaginatus FGP−2 AFJC00000000 
Microcoleus vaginatus PCC 9802 CP031740 
Microcoleus sp. FACHB−84 JACJOL000000000

100

98

100

Microcoleus sp. IPMA8 SRRZ00000000
Microcoleus sp. MOSTC5 JAUBRK000000000
Microcoleus sp. K4−B3 JAUBSF000000000

100

Microcoleus sp. OTE 8 concoct 300 JANMZH000000000 

100

Microcoleus sp. LAD1 D3 JAUBSB000000000

100

90

Microcoleus sp. N9 B2 JAUBRD000000000

100

100

Filamentous cyanobacterium Phorm 6 PVWI00000000
uncultured cyanobacterium PMM 0080 CASBQF000000000 

100

100

Oscillatoriales cyanobacterium PH2015 13D 45 19 RDXH00000000 
Microcoleus anatoxicus PTRS2 103 JBBLXS000000000
Microcoleus anatoxicus PTRS1 77 JBBLXT000000000

66

Oscillatoriales cyanobacterium PH2015 13U 45 97 RDXF00000000 
Oscillatoriales cyanobacterium PH2015 08D 45 74 RDYI00000000 
Microcoleus anatoxicus PTRS3 40 JBBLXR000000000

100

100

95

Oscillatoriales cyanobacterium PH2015 01U 44 212 REAP00000000 
Oscillatoriales cyanobacterium PH2015 01D 44 513 REAY00000000 
Tychonema bourrellyi FEM GT703 NXIB00000000
Tychonema bourrellyi B0820 JAVCBQ000000000 

100

100

100

100

100

100

Kamptonema formosum PCC 6407 ALVI00000000
Kamptonema sp. PCC 6506 CACA00000000

100

100

100

Laspinema sp. D3a JAMXFB000000000
Laspinema sp. D3c JAMXEZ000000000
Laspinema sp. D3d JAMXEY000000000

50

Laspinema sp. D3b JAMXFA000000000

98

Laspinema sp. D2d JAMXFC000000000

100

Laspinema sp. D2a JAMXFF000000000
Laspinema sp. D2b JAMXFE000000000
Laspinema sp. D2c JAMXFD000000000

100

95

100

Oscillatoria acuminata PCC 6304 CP003607 
Oscillatoria sp. HE19RPO JAMXOT000000000

97

99

Phormidium sp. CCY1219 JAJENT000000000

100

Oxynema sp. AP17 CP051167 
Cyanobacteria bacterium J007 RFFV00000000 

100

100

Planktothricoides sp. FACHB−1261 JACJTF000000000
Planktothricoides sp. FACHB−1370 JACJSK000000000
Planktothricoides sp. SR001 LIUQ00000000

100

Oscillatoriales cyanobacterium S07.Bin090 JAABRM000000000 

100

Planktothricoides sp. SpSt−374 DSPX00000000 
Oscillatoriaceae cyanobacterium M33 DOE 052 DVDU00000000 
Phormidium sp. ETS−05 CP051168 

100

100

100

100

100

Sodalinema stali HE10JO FSSI00000000
Phormidium sp. SL48−SHIP SIHH00000000 
Phormidium sp. OSCR ITZY LJZT00000000 

100

Sodalinema gerasimenkoae IPPAS B−353 ATDS00000000
Phormidium sp. BM Day4 Bin.17 JAFIFC000000000 
Geitlerinema sp. P−1104 SMDP00000000

100

100

100

Geitlerinema sp. BBD 1991−9 LWRO00000000 
Cyanobacteria bacterium SID2 JAGHZP000000000 
Cyanobacteria bacterium SBC JAGHZO000000000 

99

Baaleninema sp. FC II NRIU00000000

100

100

100

Oscillatoriales cyanobacterium M4454 W2019 049 DVDY00000000 
Oscillatoriales cyanobacterium M59 W2019 021 DVED00000000 
Cyanobacteria bacterium J055 RFHR00000000 

51

Cyanobacteriota bacterium MAG41 JAXHUC000000000 

100

100

100

100

100

100

100



Phormidium sp. BM Day4 Bin.17 JAFIFC000000000 
Geitlerinema sp. P−1104 SMDP00000000100

Geitlerinema sp. BBD 1991−9 LWRO00000000 
Cyanobacteria bacterium SID2 JAGHZP000000000 
Cyanobacteria bacterium SBC JAGHZO000000000 

99

Baaleninema sp. FC II NRIU00000000

100

100

Oscillatoriales cyanobacterium M4454 W2019 049 DVDY00000000 
Oscillatoriales cyanobacterium M59 W2019 021 DVED00000000 
Cyanobacteria bacterium J055 RFHR00000000 

51

Cyanobacteriota bacterium MAG41 JAXHUC000000000 

100

100

100

Geitlerinema sp. PCC 9228 LNDC00000000

100

100

Oscillatoria sp. PCC 10802=NIVA−CYA150 ANKO00000000
Oscillatoria princeps RMCB−10 JAHHHT000000000 
Microcoleus sp. FACHB−68 JACJOT000000000

Ancylothrix sp. D3o JAMXEX000000000

100

100

100

96

Roseofilum sp. BLZD bin1 Ga0079930 
Roseofilum sp. Belize Diploria JAGHZM000000000 
Cyanobacteria bacterium UBA1583 DCNZ00000000 

100

Roseofilum reptotaenium RR100−1 NEXP00000000 

94

Roseofilum sp. Belize BBD 4 JAGHZL000000000 
Roseofilum sp. BLZ4 bin2 Ga0079929 

89

100

Cyanobacteria bacterium UBA2566 DDLS00000000 
Cyanobacteria bacterium UBA6050 DIYQ00000000 

89

Roseofilum sp. SID2 JAGHZJ000000000 
Roseofilum sp. SID3 JAGHZK000000000 
Roseofilum sp. SBFL JAGHZH000000000 

100

100

100

Roseofilum sp. Guam bin12 Ga0079928 
Roseofilum sp. Guam Ga0079928 1001 JAGHZN000000000 
Cyanobacteria bacterium UBA6047 DIYT00000000 

100

Roseofilum reptotaenium AO1−A MLAW00000000 (type sp.)

100

100

100

Roseofilum sp. BLCC M91 JAQPOK000000000

100

Roseofilum sp. BLCC M143 JAQOSQ000000000

100

Hormoscilla sp. SP12CHS1 JACOMV000000000 
Hormoscilla sp. SP5CHS1 JACONA000000000 
Hormoscilla sp. GM102CHS1 JACONF000000000 

100

Hormoscilla sp. GM7CHS1pb JACONN000000000 
Hormoscilla sp. GUM202 RFFC00000000.1 

100

100

Hormoscilla sp. 8e647e88 chromosome 3 OZ001295 

100

100

100

Desertifilum sp. IPPAS B−1220 MJGC00000000
Desertifilum sp. FACHB−1129 JACJQZ000000000
Desertifilum sp. FACHB−866 JACJRA000000000
Desertifilum sp. FACHB−868 JACJRB000000000
Cyanobacteria bacterium FC1 JAQCOD000000000 

100

Desertifilum tharense IPPAS B−1220 CP182909 

100

100

100

100

Nodosilinea sp. FACHB−13 JACJPQ000000000
Nodosilinea sp. FACHB−141 JACJPP000000000
Nodosilinea sp. WJT8−NPBG4 JAHHHQ000000000 

100

Phormidium tenue NIES−30 MRCG00000000

100

Leptolyngbya sp. ULC186 QBLT00000000

99

Tildeniella torsiva UHER 1998/13D JAHHIH000000000 

93

Nodosilinea sp. TSF1−S3 JAQKQJ000000000

100

Leptolyngbya antarctica ULC041 QBMN00000000
Leptolyngbya sp. ULC073 QBMJ00000000

97

100

Filamentous cyanobacterium CCP4 PYFY00000000
Filamentous cyanobacterium CCT1 PYER00000000
Filamentous cyanobacterium CCP3 PYGV00000000

100

Nodosilinea sp. AN01ver1 JBNXVS000000000
Nodosilinea sp. LEGE 06152 JADEWR000000000

100

Nodosilinea sp. LEGE 07298 JADEXE000000000

98

Leptolyngbya sp. KIOST−1 JQFA00000000

100

Nodosilinea nodulosa PCC 7104 ALVP00000000 

100

100

Nodosilinea sp. LEGE 07088 JADEWX000000000

100

Leptolyngbya sp. LCM1.Bin17 REBM00000000 
Cyanobacteria bacterium B1Sed10 56 B1 PULD00000000 
Cyanobacteria bacterium CSSed10 82m PWRG00000000 

100

Nodosilinea sp. P−1105 SMDQ00000000

100

100

100

Leptolyngbya sp. BL0902 CP046155 

90

Halomicronema excentricum str. Lakshadweep QVFV00000000 
Lyngbya confervoides BDU141951 JTHE00000000.2 
Halomicronema sp. CCY15110 JACSWC000000000

100

Leptolyngbya sp. SIO1E4 JAAHFU000000000 

100

Leptolyngbya sp. PCC 6406 ALVV00000000
Leptolyngbyaceae cyanobacterium T60 A2020 046 JACYME000000000 

100

99

Halomicronema hongdechloris C2206 CP021983.2

100

100

Leptolyngbyaceae cyanobacterium CCMR0082 QZCE00000000
Leptothoe sp. LEGE 181152 JASATU000000000
Adonisia turfae CCMR0081 QXHD00000000
Leptothoe sp. EHU−05/26/07−4 JAXSQV000000000

93

82

Leptothoe sp. ISB3NOV94−8A 1 JAXSQW000000000
Leptolyngbya sp. PCC 7375 ALVN00000000

100

Leptolyngbya sp. Heron Island JAWNH00000000

100

Leptolyngbya cf. ectocarpi LEGE 11479 JADEXP000000000

100

Phormidesmis sp. RL 2 1 JAAUPS000000000 
Phormidesmis priestleyi Ana ITZX LJZR00000000 

100

100

100

100

58

100

100

100



Leptolyngbyaceae cyanobacterium CCMR0082 QZCE00000000
Leptothoe sp. LEGE 181152 JASATU000000000
Adonisia turfae CCMR0081 QXHD00000000
Leptothoe sp. EHU−05/26/07−4 JAXSQV000000000

93

82

Leptothoe sp. ISB3NOV94−8A 1 JAXSQW000000000
Leptolyngbya sp. PCC 7375 ALVN00000000

100

Leptolyngbya sp. Heron Island JAWNH00000000

100

Leptolyngbya cf. ectocarpi LEGE 11479 JADEXP000000000

100

Phormidesmis sp. RL 2 1 JAAUPS000000000 
Phormidesmis priestleyi Ana ITZX LJZR00000000 
Leptolyngbya foveolarum ULC129 QBMC00000000
Synechococcus sp. PCC 7335 ABRV00000000

100

100

Leptolyngbya sp. BC1307 NRTA00000000

100

100

100

Sphaerothrix gracilis JASATW000000000

100

98

Elainella sp. C42 A2020 010 JACYLO000000000 
Leptolyngbya sp. IPPAS B−1204 RHGL00000000 
Leptolyngbya sp. JSC−1 JMKF00000000

100

Elainella saxicola E1 LUGL00000000 
Elainella sp. Prado103 JALOOM000000000 

100

100

Synechococcales cyanobacterium C42 A2020 086 JACYLU000000000 
Synechococcales cyanobacterium M58 A2018 015 JACYLZ000000000 

100

100

Leptolyngbya ohadii IS1 NKFP00000000
Leptolyngbya sp. FACHB−711 JACJOR000000000

100

100

Oscillatoriophycideae cyanobacterium NC groundwater 1537 JACQYI000000000 
Drouetiella hepatica Uher 2000/2452 JAHHHD000000000 
Phormidium tenue yuan FACHB−886 CAWPPJ000000000

100

Filamentous cyanobacterium CCP2 PVWD00000000
Thermocoleostomius sinensis PKUAC−SCTA174 CP113797 

100

100

89

97

Thermoleptolyngbya sp. PKUAC−SCTA183 CP053661 
Thermoleptolyngbya sp. PKUAC−SCTB121 CP070366 
Thermoleptolyngbya sp. M55 K2018 002 DVEA00000000 

100

Thermoleptolyngbya sp. C42 A2020 037 JACYLP000000000 
Leptolyngbya sp. O−77 AP017367 

100

81

Leptolyngbya sp. 14 JGI
Oscillatoria sp. 01 JGI
Geitlerinema sp. PCC 8501 DRYAD

100

Oscillatoria sp. 08 JGI

89

100

100

Leptolyngbya sp. FACHB−16 JACJPN000000000
Leptolyngbya sp. FACHB−8 JACJOO000000000
Filamentous cyanobacterium LEGE 07170 JADEXA000000000

100

100

100

100

100

Synechococcales cyanobacterium K44 A2020 017 JACYLW000000000 
Synechococcales cyanobacterium K32 A2020 035 JACYLV000000000 
Leptolyngbya sp. CCY15150 JACSWB000000000

100

Leptolyngbya sp. DLM2.Bin15 RECH00000000 

100

100

100

99

Geitlerinema sp. PCC 7407 CP003591 

99

Leptolyngbya boryana NIES−2135 AP018203 (complete)
Leptolyngbya boryana dg5 AP014642 (complete)
Leptolyngbya sp. FACHB−238 JACJRN000000000
Leptolyngbya sp. FACHB−239 JACJRM000000000
Leptolyngbya boryana IAM M−101 AP014638 (complete)
Leptolyngbya sp. FACHB−161 JACJRK000000000
Leptolyngbya sp. FACHB−402 JACJRL000000000
Leptolyngbya boryana IU 594 CP092419 
Leptolyngbya boryana PCC 73110 DRYAD 

100

Leptolyngbya boryana PCC 6306 ALVM00000000 
Leptolyngbya sp. FACHB−1624 CP180258 
Leptolyngbya sp. FACHB−1624 CP180258 
Leptolyngbya sp. FACHB−1624 JACJOE000000000
Leptolyngbya boryana CZ1 CP130144 

100

100

86

Leptolyngbya sp. GGD 1 JAPQKE000000000

88

Leptolyngbya sp. NIES−3755 AP017308 
Leptolyngbya sp. AN03gr2 JBNXVQ000000000
Pseudanabaenaceae cyanobacterium LEGE 13415 JADEXW000000000

100

Leptolyngbya sp. NIES−2104 BBWW00000000

100

100

Myxacorys chilensis ATA2−1−KO14 JAHHHP000000000 
Myxacorys californica WJT36−NPBG1 JAHHHO000000000 
Myxacorys almedinensis A WVIE00000000

100

100

100

Phormidesmis priestleyi ULC007 MPPI00000000
Phormidesmis priestleyi BC1401 LXYR00000000

100

100

Alkalinema sp. CACIAM 70d MUGG00000000 
Alkalinema sp. FACHB−956 JACJRC000000000

Synechococcales cyanobacterium bin31 JAAFJU000000000 

100

Romeriopsis navalis LEGE 11480 JADEXQ000000000

100

100

uncultured cyanobacterium PMM 0083 CASBQE000000000 
uncultured cyanobacterium PMM 0007 CASBRE000000000 
Leptolyngbya sp. ULC077 QBMH00000000

100

Phormidium sp. CLA17 JAEVYN000000000

100

Oscillatoriales cyanobacterium C42 A2020 001 JACYLN000000000 
Leptolyngbyaceae cyanobacterium JSC−12 CM001633

100

100

Pantanalinema sp. GBBB05 VRZD00000000 

100

Leptolyngbyaceae cyanobacterium M33 DOE 097 DVDV00000000 
Oscillatoriales cyanobacterium SpSt−418 DSRU00000000 

Leptothermofonsia sp. ETS−13 CP120836 

100

Leptolyngbya frigida=Stenomitos frigidus ULC18 216 PVWK00000000

93

100

79

100

100

100

69

95



uncultured cyanobacterium PMM 0007 CASBRE000000000 
Leptolyngbya sp. ULC077 QBMH00000000
Phormidium sp. CLA17 JAEVYN000000000

Oscillatoriales cyanobacterium C42 A2020 001 JACYLN000000000 
Leptolyngbyaceae cyanobacterium JSC−12 CM001633

100

100

Pantanalinema sp. GBBB05 VRZD00000000 

100

Leptolyngbyaceae cyanobacterium M33 DOE 097 DVDV00000000 
Oscillatoriales cyanobacterium SpSt−418 DSRU00000000 

Leptothermofonsia sp. ETS−13 CP120836 

100

Leptolyngbya frigida=Stenomitos frigidus ULC18 216 PVWK00000000
Tildeniella nuda ZEHNDER 1965/U140 JAHHIG000000000 

93

100

100

79

100

Neosynechococcus sphagnicola CAUP A 1101 JJML00000000  (complete)
Leptolyngbya sp. hensonii MQTZ00000000
Leptolyngbyaceae cyanobacterium bins.59 JANRKG000000000 

Trichocoleus sp. FACHB−46 JACJOD000000000

100

99

100

99

Prochlorococcus sp. RS01 CP018345 (complete)
Prochlorococcus sp. RS04 CP018346 (complete)
Prochlorococcus sp. RS50 CP018344 (complete)
Prochlorococcus marinus XMU1401 PESY00000000 
Prochlorococcus marinus str. XMU1401E PHNM00000000 

100

100

Prochlorococcus sp. SB JNAS00000000
Prochlorococcus marinus AS9601 CP000551 (complete)

100

56

Prochlorococcus marinus MIT 9301 CP000576 (complete)

100

Prochlorococcus sp. MIT 0604 CP007753 

100

Prochlorococcus marinus MIT 9321 JNAP00000000 
Prochlorococcus marinus MIT 9322 JNAQ00000000 
Prochlorococcus marinus MIT 9401 JNAR00000000 

72

100

Prochlorococcus marinus str. XMU1419 PHNL00000000 
Prochlorococcus sp. GP2 JNAH00000000

98

100

Prochlorococcus marinus str. MU1417 PGON00000000 
Prochlorococcus marinus MIT 9311 JNAN00000000 
Prochlorococcus marinus MIT 9312 CP000111 (complete)
Prochlorococcus marinus MIT 9302 JNAM00000000 

100

Prochlorococcus marinus str. MU1415 PGOP00000000 
Prochlorococcus marinus str. MU1416 PGOO00000000 

89

56

100

100

Prochlorococcus marinus MIT 9201 JNAL00000000 

100

Prochlorococcus marinus MIT 9215 CP000825 (complete)
Prochlorococcus marinus MIT 9202 ACDW00000000 

95

100

Prochlorococcus marinus MIT 9116 JNAJ00000000 
Prochlorococcus marinus MIT 9123 JNAK00000000 
Prochlorococcus marinus MIT 9107 JNAI00000000 

75

99

100

Prochlorococcus sp. EQPAC1 JNAG00000000
Prochlorococcus marinus CCMP1986=MED4 BX548174 (complete)
Prochlorococcus marinus MIT 9515 CP000552 (complete)

100

100

100

Prochlorococcus marinus NATL1A CP000553 (complete)
Prochlorococcus marinus PAC1 Ga0062468 
Prochlorococcus marinus NATL2A CP000095 (complete)
Prochlorococcus marinus XMU1403 QJUF00000000 

85

Prochlorococcus sp. MIT 0801 CP007754 

100

Prochlorococcus marinus XMU1408 QJUE00000000 

100

100

100

Prochlorococcus marinus CCMP1375=SS120 AE017126 (complete)
Prochlorococcus marinus SS2 JNAY00000000 
Prochlorococcus marinus SS51 JNBD00000000 
Prochlorococcus sp. LG JNAT00000000
Prochlorococcus sp. SS52 JNBE00000000

100

Prochlorococcus marinus SS35 JNAZ00000000 

81

Prochlorococcus sp. MIT 0602 JNAV00000000
Prochlorococcus sp. MIT 0603 JNAW00000000

100

100

Prochlorococcus sp. MIT 0601 JNAU00000000
Prochlorococcus marinus MIT 9211 CP000878 (complete)

100

100

100

100

Prochlorococcus marinus MIT 1313 LVHN00000000 
Prochlorococcus marinus MIT 1318 LVHO00000000 
Prochlorococcus marinus MIT 9313 BX548175  (complete)
Prochlorococcus marinus MIT 1320 LVHP00000000 

100

93

Prochlorococcus marinus MIT 1342 LVHS00000000 

97

Prochlorococcus marinus MIT 1312 LVHM00000000 
Prochlorococcus marinus MIT 1327 LVHR00000000 

97

100

Prochlorococcus marinus MIT 1323 LVHQ00000000 

99

Prochlorococcus sp. MIT 1303 LVHK00000000

100

Prochlorococcus sp. MIT 0702 JNBB00000000
Prochlorococcus sp. MIT 0703 JNBC00000000
Prochlorococcus sp. MIT 0701 JNBA00000000

100

Prochlorococcus marinus MIT 9303 CP000554 (complete)
Prochlorococcus sp. MIT 1306 LVHL00000000

100

100

100

69

100

100

Parasynechococcus marearabicus WH8109 CP006882 
Synechococcus sp. P1 N32 UCND00000000
Synechococcus sp. P1 UW86 UCNU00000000
Synechococcus sp. HIMB2401 JBDJKK000000000
Synechococcus sp. P1 N19 UCNR00000000

95

100

Synechococcus sp. P1 N26 UCNM00000000
Synechococcus sp. P1 N5 UCNI00000000

100

Parasynechococcus africanus CC9605 CP000110 

100

Synechococcus sp. KORDI−52 CP006271 

100

Synechococcus sp. P1 UW69 UCNW00000000

100

100

100

100

100



Synechococcus sp. P1 N32 UCND00000000
Synechococcus sp. P1 UW86 UCNU00000000
Synechococcus sp. HIMB2401 JBDJKK000000000
Synechococcus sp. P1 N19 UCNR00000000

95

100

Synechococcus sp. P1 N26 UCNM00000000
Synechococcus sp. P1 N5 UCNI00000000

100

Parasynechococcus africanus CC9605 CP000110 

100

Synechococcus sp. KORDI−52 CP006271 

100

Synechococcus sp. P1 UW69 UCNW00000000
Synechococcus sp. P1 UW106 UCNV00000000

100

100

Parasynechococcus chillensis CC9902 CP000097 
Parasynechococcus nordiatlanticus BL107 AATZ00000000

100

100

Parasynechococcus marenigrum WH8102 BX548020  (complete)
Synechococcus sp. WH8103 LN847356 
Synechococcus sp. A18−46−1 CP047955 

55

100

100

Synechococcus sp. CC9616 AZXL00000000
Synechococcus sp. KORDI−100 CP006269 

Synechococcus sp. KORDI−49 CP006270 

100

86

93

Synechococcus sp. MIT S9504 LVHT00000000
Synechococcus sp. MIT S9509 LVHV00000000
Synechococcus sp. MIT S9508 LVHU00000000

100

Synechococcus sp. MIT S9220 CP047958 
Synechococcus sp. P1 GEYO UCNL00000000

98

Parasynechococcus pacificus WH7803 CT971583 
Parasynechococcus subtropicalis WH7805 AAOK00000000

100

100

Parasynechococcus sudipacificus WH8016 AGIK00000000
Synechococcus sp. P1 UW179B UCNZ00000000
Parasynechococcus benguelii CC9311 CP000435 
Synechococcus sp. WH8020 CP011941 

100

100

100

100

Synechococcus sp. WH8101 CP035914 
Parasynechococcus equatorialis RS9917 AANP00000000
Synechococcus sp. HK01−R CP059059 

100

Parasynechococcus gyrus RS9916 AAUA00000000
Synechococcus sp. P1 UW140 UCOB00000000

100

100

100

100

100

100

100

Synechococcus sp. RSCCF101 CP035632 
Cyanobium marinum PCC 7001 ABSE00000000
Cyanobium sp. NIES−981 LT578417 
Cyanobium sp. NS01 CP047940 

100

Aphanothece microscopica RSMan92 JBKKKY000000000

100

Cyanobium sp. M30B3 CP073761 (complete)
Synechococcus sp. FGCU−3 JANWUQ000000000 

100

Synechococcus sp. CBW1108 CP060395 
Synechococcus sp. 8F6 NQKZ00000000

61

100

Aphanothece cf. minutissima CCALA 015 PVWP00000000
Aphanothece cf. minutissima CCALA 015 JJ−MIR1−432−1−mx−bin678 CALSAC000000000 
Cyanobium gracile PCC 6307 CP003495  (complete)

100

Synechococcus sp. BO 8801 NQKY00000000

100

Aphanothece saxicola GSE−SYN−MK−01−06B JAHHGT000000000 

100

Cyanobium sp. FGCU−52 JANWUS000000000 

100

Synechococcus sp. CBW1002 CP060398 
Synechococcus sp. CBW1006 CP060396 

100

100

100

97

Parasynechococcus indicus CB0205 ADXM00000000
Synechococcus sp. LTW−R CP059060 

Parasynechococcus sudiatlanticus CB0101 CP039373 

100

Vulcanococcus sp. LL NQLA00000000

100

Synechococcales cyanobacterium SupBloom Metag 052 JAEMQZ000000000 
Pseudanabaena sp. UWO311 JJ−GEL11−19−9−m2−bin23 CALRQT000000000 

100

100

99

100

Parasynechococcus antarcticus WH5701 AANO00000000
Synechococcus sp. WH 5701 DBHNVU000000000
Synechococcus sp. CBW1107 CP064908 

100

Synechococcus sp. 1G10 NQKW00000000

100

Synechococcus sp. SynAce01 CP018091 

100

Synechococcus sp. MW101C3 NQKX00000000

100

100

100

100

Parasynechococcus mediterranei RCC307 CT978603 
Synechococcus sp. Minos11 CP047953 
Synechococcus lacustris Tous PXVC00000000
uncultured Synechococcus sp. SRR6158308 CALMXU000000000 

100

100

100

100

Candidatus Synechococcus spongiarum 15L JYFQ00000000 
Cyanobacteria bacterium bin9 MPMK00000000 
Candidatus Synechococcus spongiarum SP3 JXQG00000000 

100

Candidatus Synechococcus spongiarum 142 JXUO00000000 

80

Synechococcus sp. PNGco S binSS4 RKSC00000000 
Synechococcus sp. PNGco C binVS15 RKRW00000000 

100

100

Aphanocapsa feldmannii 277cV SRMO00000000 
Aphanocapsa feldmannii 288cV SRMM00000000 

100

100

100

100

Synechococcus elongatus IITB3 CP143849 
Synechococcus elongatus IITB8 CP143862 
Synechococcus elongatus IITB5 CP144288 

100

Synechococcus elongatus IITB4 CP143853 
Synechococcus elongatus IITB7 CP143859 

100

81

Synechococcus elongatus PCC 11802 CP034671 (circular)
Synechococcus elongatus IITB6 CP143871 100

Synechococcus elongatus PCC 11801 CP030139 (circular)
Synechococcus elongatus M14.2 CP168031 

90

100

100

100



Aphanocapsa feldmannii 288cV SRMM00000000 100

Synechococcus elongatus IITB3 CP143849 
Synechococcus elongatus IITB8 CP143862 
Synechococcus elongatus IITB5 CP144288 

100

Synechococcus elongatus IITB4 CP143853 
Synechococcus elongatus IITB7 CP143859 

100

81

Synechococcus elongatus PCC 11802 CP034671 (circular)
Synechococcus elongatus IITB6 CP143871 100

Synechococcus elongatus PCC 11801 CP030139 (circular)
Synechococcus elongatus M14.2 CP168031 

90

100

Synechococcus sp. UTEX 2973 CP006471 
Synechococcus elongatus PCC 7942 CP000100 (complete)
Synechococcus elongatus FACHB−1061 JACJTW000000000 
Synechococcus elongatus FACHB−242 JACJSY000000000 
Synechococcus elongatus PCC 7943 CP088961 (complete)
Synechococcus elongatus PCC 6311 CP088958 (complete)
Synechococcus elongatus PCC 6301 AP008231 (complete)
Synechococcus elongatus WFFMC MAG 322 JBOFME000000000 

100

Synechococcus elongatus UTEX 3055 CP033061 (complete)

100

100

100

100

Prochlorothrix hollandica PCC 9006 ANKN00000000 

100

Limnothrix sp. P13C2 MBRF00000000 
Limnothrix sp. PR1529 LIRO00000000
Limnothrix sp. FACHB−406 JACJSP000000000

100

Limnothrix sp. FACHB−1083 JACJQD000000000
Limnothrix sp. FACHB−881 JACJSN000000000
Limnothrix sp. CACIAM 69d MKGP00000000 

99

Limnothrix redekei LRLZ20PSL1 JAZAQF000000000
Oscillatoriales cyanobacterium PH2015 14S 56 116 RDXB00000000 

100

100

100

Coleofasciculaceae cyanobacterium PGF172224 JBBILC000000000 

100

100

Thermosynechococcus sp. PP45 CP130344 
Thermosynechococcus sp. HY213 JAVKVB000000000
Thermosynechococcus sp. PP42 JAVJNJ000000000

91

Thermosynechococcus sp. TA−1 CP070960 

83

Thermosynechococcus sp. JY1339 CP130347 
Thermosynechococcus sp. JY1332 JAVKUZ000000000
Thermosynechococcus sp. JY1334 JAVKVA000000000
Thermosynechococcus sp. TG252 JAVKUY000000000

100

97

100

Thermosynechococcus sp. CL−1 CP040671 
Thermosynechococcus sp. HY596 CP130346 
Thermosynechococcus sp. B1 CP096573 

94

Thermosynechococcus sp. B0 CP096204 
Thermosynechococcus sp. B3 CP097584 

99

100

100

100

Thermosynechococcus vulcanus NIES−2134 AP018202 
Thermosynechococcus vestitus BP1 BA000039  (complete)
Thermosynechococcus sp. NK55a CP006735 
Thermosynechococcus sp. M3746 W2019 013 DVDW00000000 

100

100

Thermosynechococcus vestitus PKUAC−SCTE542 CP032152.2 

100

100

89

Thermosynechococcus sp. HN−54 CP098039 

99

Thermosynechococcus sp. PCC 6715 CP018092 
Thermosynechococcus sp. PCC 6717 Y52s JAKLTV000000000
Thermosynechococcus sp. PCC 6716 OH−53s JAKLTU000000000

98

Thermosynechococcaceae cyanobacterium Okahandja CP136945 

100

100

100

Synechococcus sp. PCC 6312 CP003558 
Pseudocalidococcus azoricus BACA0444 JAVMIP000000000

100

100

Cyanothece sp. PCC 7425 CP001344 

100

Acaryochloris marina MBIC11017 CP000828  (complete)
Acaryochloris marina MBIC10699 AP026075 
Acaryochloris sp. CCMEE 5410 AFEJ00000000

100

Acaryochloris marina S15 CP064923 (complete)
Acaryochloris sp. Moss Beach CP071717 

100

100

Acaryochloris thomasi RCC1774 PQWO00000000

100

Petrachloros mirabilis ULC693 WVIC00000000

100

Aphanocapsa montana BDHKU210001 JTJD00000000.2
Altericista sp. CCNU0014 CP137338 

98

100

100

100

100

Gloeomargarita sp. SRBZ−1 bins 9 JAUQVX000000000 
Gloeomargarita sp. GMQP bins 120 JAUQWB000000000 
Gloeomargarita sp. GXS bins 116 JAUQVO000000000 

100

Gloeomargarita ahousahtiae VI4D9 CP088016 
Gloeomargarita ahousahtiae VI4D9 chromosome 1 OV696605 
Gloeomargarita lithophora D10 CP017675  (circular)

100

100

100

100

100

Pseudanabaena sp. M085S1SP2A07QC JADBWK000000000 
Pseudanabaena sp. M151S2SP2A07QC JADBWL000000000 
Pseudanabaena sp. M152S2SP2A07QC JADBWM000000000 
Pseudanabaena sp. M176S2SP2A07QC JADBWU000000000 

100

Pseudanabaena sp. 42896M M3 JAJTGO000000000 

97

Limnothrix redekei PCC 9416 DRYAD 
Pseudanabaena sp. Salubria−1 2 JALQCR000000000 

100

100

Pseudanabaena sp. UWO311 SJEE00000000

100

Pseudanabaena sp. BC1403 PDDM00000000
Pseudanabaena sp. lw0831 BBJB00000000

100

97

Pseudanabaena galeata CCNP1313 CP112874 
Pseudanabaena galeata UHCC 0370 JAYGIE000000000
Pseudanabaena sp. SR411 NDHW00000000

100

Pseudanabaena minima Chao 2107 CP159508 

85

100

100

100

99

100



Pseudanabaena sp. 42896M M3 JAJTGO000000000 
Limnothrix redekei PCC 9416 DRYAD 
Pseudanabaena sp. Salubria−1 2 JALQCR000000000 100

Pseudanabaena sp. UWO311 SJEE00000000

100

Pseudanabaena sp. BC1403 PDDM00000000
Pseudanabaena sp. lw0831 BBJB00000000

100

97

Pseudanabaena galeata CCNP1313 CP112874 
Pseudanabaena galeata UHCC 0370 JAYGIE000000000
Pseudanabaena sp. SR411 NDHW00000000

100

Pseudanabaena minima Chao 2107 CP159508 

85

100

100

Pseudanabaena frigida ULC066 QBML00000000

100

Pseudanabaena yagii GIHE−NHR1 JAAVJL000000000
Pseudanabaena mucicola Chao 1806 CP097329 

Pseudanabaena sp. BL−A−41 CP192607 

98

Pseudanabaena sp. ABRG5−3 AP017560 
Pseudanabaena sp. Chao 1811 CP101416 

100

100

Pseudanabaena sp. UBA1465 DCSN00000000 

100

Pseudanabaena sp. UWO310 SELU00000000
Pseudanabaena sp. Roaring Creek LIRE00000000
Pseudanabaena sp. PCC 7429 ALWB00000000

96

100

100

79

76

Pseudanabaena sp. OTE 70b metabat 355 JANMFC000000000 
Pseudanabaena sp. ELA645 JBAXTW000000000 
Cyanobacteria bacterium 339R metabat 31 339R k141 715560 JANXUJ000000000 

100

100

100

Pseudanabaena sp. ULC187 QBLS00000000
Oscillatoriales cyanobacterium CG2 30 MNZA00000000 

Pseudanabaena biceps O−153 JAATWA000000000

100

69

100

Pseudanabaena sp. ELA607 JBAXSK000000000 

100

Pseudanabaena sp. PCC 7704 DRYAD

100

Tumidithrix elongata RA019 JAZBJZ000000000
Pseudanabaena sp. PCC 7403 CBDDRA000000000

100

100

Pseudanabaena sp. PCC 6802 ALVK00000000
Pseudanabaena sp. SOY 30 concoct 251 JANMRU000000000 

Synechococcus sp. PCC 7502 CP003594 
Synechococcus sp. PCC 9635 DRYAD

100

100

100

98

Pseudanabaena sp. PCC 7367 CP003592 

100

Pseudanabaenaceae cyanobacterium L1 Bin METABAT 95 1 CALGKB000000000 
Pseudanabaenaceae cyanobacterium N1 Bin METABAT 54 1 CALJPO000000000 
Pseudanabaenaceae cyanobacterium H1 Bin MAXBIN 071 1 1 CALFVW000000000 

100

Cyanobacteria bacterium M5B4 PHFO00000000 

100

Cyanobacteria bacterium UBA999 DBAX00000000 

100

100

92

100

Synechococcus sp. JA−3−3Ab CP000239 
Synechococcus sp. 65AY6Li AXZO00000000
Synechococcus sp. 65AY6A5 AXUW00000000

99

Synechococcus sp. 60AY4M2 AUMZ00000000

100

Synechococcus sp. 65AY640 AXUV00000000

99

Synechococcus sp. 63AY4M1 AUNA00000000

81

Synechococcus sp. 63AY4M2 AXUX00000000

75

Synechococcus sp. SpSt−285 DSMC00000000 
Synechococcus sp. SpSt−164 DSGY00000000 
Synechococcus sp. M44 DOE 062 DVDX00000000 

50

Synechococcus sp. JA−2−3Ba CP000240 
Synechococcus sp. R5−12 JANSIM000000000

100

100

100

100

Thermostichus sp. DG02 1 bins 55 JAUQVB000000000 
Thermostichus sp. DG02 3 bins 51 JAUQVE000000000 
Thermostichus sp. DG02 2 bins 29 JAUQVD000000000 
uncultured cyanobacterium N1 Bin METABAT 8 1 CALJWT000000000 

63

100

Thermostichus sp. DRC bins 24 JAUQVK000000000 
Thermostichus sp. HHBFW bins 43 JAUQVS000000000 
Synechococcus bigranulatus str. ’Rupite’ JAFIRA000000000

100

100

99

100

100

Cyanobacteriota bacterium bins.80 JANRIL000000000 

100

Thermostichales cyanobacterium HHBFW bins 127 JAUQVP000000000 

100

Synechococcus sp. PCC 7336 CM001776 

100

100

Candidatus Sivonenia alaskensis PMM 0068 CASBPW000000000 
Candidatus Sivonenia alaskensis PMM 0042 CASBQU000000000 
Candidatus Sivonenia alaskensis IMG 3300025548 6 

100

Candidatus Aurora vandensis LV9 JAAXLT000000000 
Candidatus Cyanaurora vandensis MP9P1 JAAXLU010000001 
Anthocerotibacter panamensis C109 CP062698 

100

100

100

Gloeobacter morelensis MG652769 CP063845 
Gloeobacter sp. Hawaii JGI 
Gloeobacter violaceus PCC 7421 BA000045  (complete)

100

Gloeobacter kilaueensis JS1 CP003587 

100

Gloeobacterales cyanobacterium ES−bin−313 JACMLN000000000 

100

100

100

100

0.10


