
Dolichospermum flos−aquae  PCC 9302  AY038032   
Dolichospermum sp.  OL03  JACGCR000000000  rrnE  (draft genome)
Dolichospermum sp.  UKL201  CP050891  rrnA  (complete genome)
Dolichospermum sp.  UKL201  CP050891  rrnD  (complete genome)

100

100

Dolichospermum sp.  LBC05a  CP050882  rrnB  (complete genome)
Dolichospermum sp.  OL03  JACGCR000000000  rrnB  (draft genome)

100

100

Dolichospermum flos−aquae  PCC 9349  no accession   
Dolichospermum sp.  JUN01  JAAVVY000000000  rrnA  (draft genome)
Dolichospermum sp.  LBC05a  CP050882  rrnD  (complete genome)
Dolichospermum sp.  OL03  JACGCR000000000  rrnD  (draft genome)100

100

100

Dolichospermum sp.  OL01  JACGCQ000000000  rrnA  (draft genome)
Dolichospermum sp.  WA123  JACGCS000000000  rrnA  (draft genome)

Dolichospermum sp.  LBC05a  CP050882  rrnA  (complete genome)
Dolichospermum sp.  OL03  JACGCR000000000  rrnA  (draft genome)

Dolichospermum sp.  DL01  CP050884  rrnA  (complete genome)
Dolichospermum sp.  DL01  CP050884  rrnC  (complete genome)

Dolichospermum sp.  DEX182a  JAAVVT000000000  rrnA  (draft genome)

100

100

100

Dolichospermum flos−aquae  CCAP 1403/13F  CP051206  rrnA  (type sp.  complete genome)
Dolichospermum sp.  DL01  CP050884  rrnD  (complete genome)
Dolichospermum sp.  OL03  JACGCR000000000  rrnC  (draft genome)

100

100

100

Dolichospermum sp.  UHCC 0315  CP043056  rrnE  (complete genome)
Dolichospermum sp.  UHCC 0315  EF547195
Dolichospermum sp.  UHCC 0315  CP043056  rrnC  (complete genome)
Dolichospermum flos−aquae  PCC 9332  no accession   

100

Anabaena sp.  318  EF547196
Anabaena sp.  A202A1  AJ133159
Dolichospermum flos−aquae  CCAP 1403/13F  CP051206  rrnB  (type sp. complete genome)

Anabaena sp.  18B6  EU151901
Dolichospermum sp.  BR01  JACGCP000000000  rrnA  (draft genome)100

Dolichospermum sp.  UHCC 0315  CP043056  rrnB  (complete genome)
Dolichospermum sp.  UHCC 0090  CP003284  rrnA  (complete genome)
Dolichospermum flos−aquae  1tu30s4  AJ630422   

100

Dolichospermum lemmermannii  PH256  AJ293113
Anabaena sp.  299  AJ293106
Dolichospermum sp.  UHCC 0260  VIKZ00000000  rrnA  (draft genome)

100

100

100

Anabaena sp.  BIR259  EF568913
Anabaena sp.  UHCC 0187  VILB00000000  rrnA  (draft genome)

species 1.1.1F
(2)

species 1.1.1E
(37)

100

100

Dolichospermum sp.  ST_sed5  JAKOGV000000000  rrnA  (draft genome)
Dolichospermum sp.  ST_sed7  JAKOGX000000000  rrnA  (draft genome)
Dolichospermum sp.  ST_sed6  JAKOGW000000000  rrnA  (draft genome)
Dolichospermum sp.  ST_sed8  JAKOGY000000000  rrnA  (draft genome)

100

Dolichospermum sp.  ST_sed2  JAKOGS000000000  rrnA  (draft genome)
Dolichospermum sp.  ST_sed9  JAKOGZ000000000  rrnA  (draft genome)

100

Dolichospermum sp.  ST_sed1  JAKOGR000000000  rrnA  (draft genome)
Anabaena sp.  0tu37s9  AJ630438
Anabaena sp.  0tu39s7  AJ630439

100

100

Dolichospermum solitarium  82  AJ293105
Dolichospermum sp.  ST_sed3  JAKOGT000000000  rrnA  (draft genome)

100

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

species 1.1.1G
(15)

100

100

100

100

Dolichospermum cf. circinale var. macrospora  1tu27s5  AJ630410
Dolichospermum flos−aquae  37  AJ293102   
Dolichospermum flos−aquae  UHCC 0037  VILF00000000  rrnA  (type sp. draft genome)
Anabaena sp.  54  JAAVWA000000000  rrnA  (draft genome)
Anabaena sp.  WA102  NZ_CP011456  rrnD  (complete genome)
Anabaena sp.  WA102  NZ_CP011456  rrnE  (complete genome)
Anabaena sp.  WA102  NZ_CP011456  rrnC  (complete genome)

100

Dolichospermum mendotae  PH57  AJ293107

100

Dolichospermum cf. lemmermannii  PH262  AJ293114
Dolichospermum circinale  CCAP 1403/22  HF678503
Aphanizomenon gracile  SAG 3179  KM019948
Anabaena sp.  WA102  CP011456  rrnA  (complete genome)
Anabaena sp.  WA102  NZ_CP011456  rrnB  (complete genome)
Aphanizomenon flos−aquae  AFA_KM1/D3  CP051528  rrnA  (type sp. draft genome)
Dolichospermum sp.  DEX189  JAAVVU000000000  rrnA  (draft genome)
Aphanizomenon flos−aquae  2012/KM1/D3  JSDP00000000  rrnA  (type sp. draft genome)

100

Aphanizomenon flos−aquae  PCC 7905  AJ133154   
Aphanizomenon flos−aquae  WA102  LJOW00000000  rrnB  (type sp. draft genome)
Dolichospermum heterosporum  TAC447  CP099464  rrnA  (complete genome)100

Aphanizomenon flos−aquae  NIES−81  AZYY00000000  rrnA  (type sp. draft genome) 
Aphanizomenon sp.  UHCC 0183  VILC00000000  rrnA  (draft genome)
Anabaena cf. cylindrica  PMC9705  AJ293119
Dolichospermum mendotae  04−06  FN691905

100

100

Anabaena sp.  BIR28  EF568910
Anabaena sp.  BIR300  EF568908
Anabaena sp.  BIR202  EF568917

species 1.1.1A
(26)

94

100

Dolichospermum solitarium f. zinserlingii  2LT27S03  FM177475
Dolichospermum sp.  LEGE 00240  JADEVZ000000000  rrnA  (draft genome)

Aphanizomenon cf. gracile  PH271  AJ293125

100

Aphanizomenon gracile  NH−5  AY196086

species 1.1.1C
(4)

100

Anabaena sedovii  ACCS 058  GU434227
Dolichospermum sp.  UHCC 0259  VIKX00000000  rrnA  (draft genome)

species 1.1.1D
(2)

100

100

Anabaena sp.  BIR440  EF568900
Anabaena sp.  BIR5  EF568921
Dolichospermum compactum  NIES−806  AP018316  rrnA  (draft genome)

100

Anabaena sp.  BIR2  EF568920
Anabaena sp.  BIR3  EF568918

species 1.1.1B
(5)

100

100

100

100

100

100

94

Dolichospermum crassum  PH215  AJ293112
Dolichospermum macrosporum  PMC9301  AJ293115
Dolichospermum circinale  04−28  AM940219
Dolichospermum solitarium  CCAP 1403/27  HF678496
Dolichospermum spiroides  PMC9403  AJ293116
Dolichospermum cf. crassum  1tu27s7  AJ630413

93

Dolichospermum circinale  1tu30s11  AJ630416
Dolichospermum brachiatum  WB20619 B1  NR_177800
Dolichospermum brachiatum  WB20619 C1  NR_177802
Dolichospermum flos−aquae  LEGE 04289  JADEWF000000000  rrnA  (type sp. draft genome)

100

100

100

Dolichospermum planctonicum  NIES−80  AF247594   
Dolichospermum planctonicum  NIES−810  AB093488   
Dolichospermum planctonicum  NIES−80  BJCF00000000  rrnA  (draft genome)
Dolichospermum flos−aquae  04−10  FN691908   
Dolichospermum sigmoideum  0tu38s4  AJ630435

100

100

100

Dolichospermum mucosum  06−04  FN691919
Dolichospermum ucrainicum  NIES−263  LC096265   
Dolichospermum pseudocompactum  NIES−79  LC096263   

94

Dolichospermum planctonicum  NIES−814  LC190505   

100

Anabaena cf. scheremetievi  PMC9701  AJ293117

94

species 1.1.1H
(20)

94

100

100

94

genus 1.1.1: "ADA"
(162)



Dolichospermum circinale  1tu30s11  AJ630416
Dolichospermum brachiatum  WB20619 B1  NR_177800
Dolichospermum brachiatum  WB20619 C1  NR_177802
Dolichospermum flos−aquae  LEGE 04289  JADEWF000000000  rrnA  (type sp. draft genome)

100

100

Dolichospermum planctonicum  NIES−80  AF247594   
Dolichospermum planctonicum  NIES−810  AB093488   
Dolichospermum planctonicum  NIES−80  BJCF00000000  rrnA  (draft genome)
Dolichospermum flos−aquae  04−10  FN691908   
Dolichospermum sigmoideum  0tu38s4  AJ630435

100

100

100

Dolichospermum mucosum  06−04  FN691919
Dolichospermum ucrainicum  NIES−263  LC096265   
Dolichospermum pseudocompactum  NIES−79  LC096263   

94

Dolichospermum planctonicum  NIES−814  LC190505   

100

Anabaena cf. scheremetievi  PMC9701  AJ293117

94

species 1.1.1H
(20)

94

94

Dolichospermum affine  05−03  FN691906
Dolichospermum circinale  ACFR02  D. Bhattacharya  rrnA  (draft genome)

Dolichospermum circinale  AWT205B  AF247586
Dolichospermum circinale  ACBU02  JGI  rrnA  (draft genome)
Dolichospermum circinale  AWQC118C  AF247571
Dolichospermum circinale  AWQC131C  AF247589

Dolichospermum circinale  AWQC271C  AF247575
Dolichospermum circinale  AWQC306A  AF247577
Dolichospermum circinale  AWQC310F  APIZ00000000  rrnA  (draft genome)

species 1.1.1I
(9)

100

100

Dolichospermum mucosum  08−03  FN691920
Dolichospermum viguieri  08−04  FN691926
Dolichospermum planctonicum  1tu36s8  AJ630433

93

Dolichospermum spiroides  1tu39s17  AJ630440
Dolichospermum flos−aquae  NIES−75  LC096267   100

Dolichospermum smithii  08−02  FN691924

94

Dolichospermum flos−aquae  AWQC112D  AF247590   

species 1.1.1J
(7)

93

94

100

93

Dolichospermum circinale  CENA190  FJ830570
Dolichospermum crassum  CENA196  FJ830573

species 1.1.1K
(2)94

Aphanizomenon flos−aquae  1tu29s19  AJ630441   
Aphanizomenon flos−aquae var. klebahnii  PH83  AJ293122   
Aphanizomenon gracile  PMC9402  AJ293127

94

Aphanizomenon sp.  326  AJ293121
Aphanizomenon flos−aquae  CCAP 1401/7  HE975013   

94

Aphanizomenon flos−aquae  WA102  LJOW00000000  rrnA  (type sp. draft genome)
Aphanizomenon flos−aquae  DEX188  CP051188  rrnA  (type sp. complete genome)

Aphanizomenon flos−aquae  MDT13  LJOY00000000  rrnA  (type sp. draft genome)

100

Aphanizomenon flos−aquae  MDT14a  LJOX00000000  rrnA  (type sp. draft genome)
Aphanizomenon flos−aquae  UKL13−PB  LTEC00000000  rrnA  (type sp. draft genome)
Aphanizomenon flos−aquae  UKL13−PB  LTEC000000002  rrnA  (type sp. draft genome)

species 1.1.1L
(11)

93

100

93

Anabaena sp.  XPORK27C  EF568906
Anabaena oscillarioides  BECID22  AJ630426   
Anabaena sp.  UHCC 0204  VIKW00000000  rrnA  (draft genome)
Anabaena sp.  BECID23  EF583859

100

Anabaena sp.  XP15D  EF583860
Anabaena sp.  XP36D  EF583853100

Anabaena oscillarioides  BECID32  AJ630427   

100

Anabaena sp.  BECID20  EF583858
Anabaena sp.  12SO10CI  KJ679571
Anabaena sp.  UHCC 0253  VILD00000000  rrnA  (draft genome)

100

Anabaena sp.  XSP36B  EF583861

100

Anabaena sp.  03SO11VY  KJ679567

species 1.1.1M
(12)

93

94

Aphanizomenon sp.  1LT27S05  FM177486
Aphanizomenon sp.  2LT27S10  FM177487
Dolichospermum planctonicum  PH71  AJ293108
Anabaena sp.  277  AJ133160
Cuspidothrix issatschenkoi  RM−6  KM245027   

94

Cuspidothrix issatschenkoi  0tu37s7  AJ630446   
Cuspidothrix issatschenkoi  LEGE 03284  JADEWD000000000  rrnA  (type sp. draft genome)

Sphaerospermopsis aphanizomenoides  TAC456  AB551453

100

Cuspidothrix issatschenkoi  1467  FJ424555   
Cuspidothrix issatschenkoi  D1  FJ424557   

100

93

94

93

Cuspidothrix issatschenkoi  C2  FJ424561   
Anabaena sp.  1tu34s7  AJ630437

species 1.1.1N
(12)

94

94

93

Anabaena sp.  Ms2  HM573452
Trichormus variabilis  KCTC AG10269  DQ234833   
Trichormus variabilis  KCTC AG10178  DQ234831   
Trichormus variabilis  GREIFSWALD  AJ630457   
Trichormus variabilis  KCTC AG10008  DQ234829   
Trichormus variabilis  KCTC AG10180  DQ234832   
Anabaena sp.  PCC 9208  no accession   
Anabaena sp.  01DRMII10  KJ679568

Trichormus sp.  MGCY−298  KY052183100

Trichormus variabilis  NQAIF309  KJ636969   

100

Trichormus variabilis  HINDAK 2001/4  AJ630456   

100

Trichormus sp.  UIC 10339  KF444210
Trichormus variabilis  KCTC AG10026  DQ234830   

Trichormus sp.  NMC−1  LZQD00000000  rrnA  (draft genome)

100

species 1.1.2A: T. variabilis
(14)

100

Anabaena sp.  11−Vresova10−JH  KT290359
Anabaena sp.  4−Vresova10−JH  KT290342
Anabaena sp.  12−Irsko175/10  KT290361

100

Anabaena sp.  5−HorLesak10  KT290347

species 1.1.2B
(4)

100

100

100

Anabaena sp.  PCC 7108  AJWF00000000  rrnA  (genus draft genome)   

genus 1.1.2: Trichormus
(19)

100

94

94

Raphidiopsis sp.  PMC0005  GQ859597
Raphidiopsis mediterranea  FCC LP 2014  KX171405
Raphidiopsis mediterranea  FCC MDQ  KX171403
Raphidiopsis brookii  D9  ACYB00000000  rrnA  (draft genome)

100

Raphidiopsis raciborskii  CENA303  NBYN00000000  rrnA  (draft genome)

94

Raphidiopsis raciborskii  ITEP−A1  LUBZ00000000  rrnA  (draft genome)
Raphidiopsis raciborskii  CENA302  MTPU00000000  rrnA  (draft genome)

94

Raphidiopsis raciborskii  CYLP  NPIK00000000  rrnA  (draft genome)
Raphidiopsis raciborskii  CYRF  NPIL00000000  rrnA  (draft genome)
Raphidiopsis raciborskii  MVCC19  NZ_VIRO00000000  rrnA  (draft genome)
Raphidiopsis raciborskii  MVCC14  MBQY00000000  rrnA  (draft genome)

100

Raphidiopsis raciborskii  1LT32S01  FM177492

93

Raphidiopsis raciborskii  LB2897  NZ_VOIM00000000  rrnA  (draft genome)
Raphidiopsis raciborskii  SAG 197  KM019917

100

Raphidiopsis raciborskii  Cr2010  PVMC00000000  rrnA  (draft genome)
Cylindrospermopsis raciborskii  Cr2010  CP065936  rrnA  (complete genome)
Rhaphidiopsis raciborskii  KLL07  CP091284  rrnA  (complete genome)
Raphidiopsis raciborskii  UNSW 506  JGI  rrnA  (draft genome)
Raphidiopsis raciborskii  23B  AF516731

Raphidiopsis raciborskii  CS−506_B  VDFF00000000  rrnA  (draft genome)
Raphidiopsis raciborskii  CS−505  ACYA00000000  rrnA  (draft genome)

100

Raphidiopsis raciborskii  CS−509  JGI  rrnA  (draft genome)
Raphidiopsis raciborskii  CS505  LYXA00000000  rrnA  (draft genome)
Raphidiopsis raciborskii  CS−508  MBQX00000000  rrnA  (draft genome)

100

93

Raphidiopsis raciborskii  NIES−991  AB115487   
Raphidiopsis raciborskii  NIES−993  AB115489   
Raphidiopsis mediterranea  07−04  JQ237770
Raphidiopsis mediterranea  FSS1−150/1  HQ730899
Raphidiopsis curvata  NIES−932  AP018317  rrnA  (type sp. draft genome) 
Raphidiopsis curvata  CHAB1150  JN873923   
Raphidiopsis curvispora  GIHE−G1  CP060822  rrnA  (complete genome)

100

100

Raphidiopsis raciborskii  GIHE 2018  VHLJ00000000  rrnA  (draft genome)100

Raphidiopsis curvispora  PMC14402  GQ859602

100

Raphidiopsis raciborskii  N8  CP073250  rrnA  (draft genome)

100

Cyanobacteria bacterium  REEB494  JAGWYQ000000000  rrnA  (draft genome)

monospecific genus 1.2.1: Raphidiopsis
(35)

Neowollea manoromense  NUACC12  LC474825   species 1.2.2A: N. manoromense

100

98



Raphidiopsis raciborskii  CS505  LYXA00000000  rrnA  (draft genome)
Raphidiopsis raciborskii  CS−508  MBQX00000000  rrnA  (draft genome)93

Raphidiopsis raciborskii  NIES−991  AB115487   
Raphidiopsis raciborskii  NIES−993  AB115489   
Raphidiopsis mediterranea  07−04  JQ237770
Raphidiopsis mediterranea  FSS1−150/1  HQ730899
Raphidiopsis curvata  NIES−932  AP018317  rrnA  (type sp. draft genome) 
Raphidiopsis curvata  CHAB1150  JN873923   
Raphidiopsis curvispora  GIHE−G1  CP060822  rrnA  (complete genome)

100

100

Raphidiopsis raciborskii  GIHE 2018  VHLJ00000000  rrnA  (draft genome)100

Raphidiopsis curvispora  PMC14402  GQ859602

100

Raphidiopsis raciborskii  N8  CP073250  rrnA  (draft genome)

100

Cyanobacteria bacterium  REEB494  JAGWYQ000000000  rrnA  (draft genome)
Neowollea manoromense  NUACC12  LC474825   
Neowollea manoromense  NUACC15  LC474824  (ref. str.)

species 1.2.2A: N. manoromense
(2)

Neowollea salina  L38  KT290381  species 1.2.2B

100

Anabaena sp.  SSM−00  DQ364237
Anabaena sp.  WH School st  AB075979

species 1.2.2C: "Anabaena" sp.
(2)

genus 1.2.2: Neowollea
(5)

100

93

100

94

Anabaena sphaerica f. conoidea  2LT27S09  FM177479
Sphaerospermopsis sp.  LEGE 00249  JACJUZ000000000  rrnA  (draft genome)

Sphaerospermopsis reniformis  ACCS 105  HQ700833   

100

Sphaerospermopsis eucompacta  CHAB373  GU197608
Sphaerospermopsis oumiana  TAC464  AB551454
Sphaerospermopsis kisseleviana  NIES−73  AP018314  rrnA  (draft genome)93

Sphaerospermopsis reniformis  NIES−1949  BJCE00000000  rrnA  (type sp. draft genome) 
Anabaena aphanizomenioides  LEGE 00250  JADEWB000000000  rrnA  (draft genome)
Anabaena sphaerica var. tenuis  PMC18803  GQ859609
Sphaerospermopsis aphanizomenoides  1LT27S09  FM177473
Dolichospermum flos−aquae  AWQC264A  AF317628   

100

species 1.2.3A
(11)

100

100

Sphaerospermopsis torques−reginae  ITEP−026  HQ730087
Sphaerospermopsis torques−reginae  ITEP−024  CP080598  rrnD  (draft genome)
Sphaerospermopsis torques−reginae  ITEP−024  CP080598  rrnB  (draft genome)

species 1.2.3B
(3)

100

100

Sphaerospermopsis eucompacta  CHAB464  GU197627
Sphaerospermopsis eucompacta  CHAB923  GU197628
Sphaerospermopsis aphanizomenoides  CENA188  FJ830569

species 1.2.3C
(3)

100

100

100

Amphiheterocytum lacustre  CCIBt 3622  MG921181  (ref. str.)
Amphiheterocytum lacustre  CCIBt 3627  MG921182   
Sphaerospermopsis sp.  LEGE 08334  JADEXH000000000  rrnA  (draft genome)

species 1.2.3D
(3)

genus 1.2.3: Sphaerospermopsis
(20)

100

100

Anabaena sp.  08−05  FN691915
uncultured bacterium  clone D0h16S060  AB672124

monospecific genus 1.2.4: Anabaena
(2)

100

93

Anabaena oscillarioides  BO HINDAK 1984/43  AJ630428   
Nostoc (Trichormus) azollae  0708  CP002059  rrnA  (complete genome)

Anabaena sp.  7−zaCirk11  KT290355
Wollea saccata  Hindak 2000/22  KT290378   
uncultured cyanobacterium  AC3001  AM711552
uncultured cyanobacterium  ADUL2  AM711550

93

100

Nostoc sp.  azolla  AY742450
Wollea saccata  Frant4  KX424415   

species 1.2.5A
(8)

Anabaena sp.  UHCC 0451  JAYGHA000000000  rrnA  (draft genome genus)
Anabaena cf. cylindrica  PH133  AJ293110

uncultured cyanobacterium  APP7001  AM711551

species 1.2.5B
(3)

100

Sphaerospermopsis aphanizomenoides  BCCUSP55  LUFH00000000  rrnA  (draft genome)  species 1.2.5C

100

genus 1.2.5: Wollea
(12)

100

Anabaena sp.  1−Pastvisko11  KT290335
Anabaena sp.  A−Pastvisko11  KT290332

species 1.2.6A: "Anabaena" sp.
(2)

Trichormus sp.  00555_00001  KC854772  species 1.2.6B

genus 1.2.6: Anabaena
(3)

100

100

94

Anabaena sphaerica  UTEX 1616  KM019920
Anabaena ambigua  SAG 1403−7  KT290326

Wollea ambigua  TrebK1−27  KX424475
Wollea ambigua  TrebK1−31  KX424468

monospecific genus 1.2.7: Wollea
(4)

100

94

100

94

93

Purpureonostoc tibecum  CHAB5880 clone 1  MN381942  (ref. str.)
Purpureonostoc tibecum  CHAB5880 clone 2  MN381943  (ref. str.)

Nostoc sp.  UHCC 0870  CP091913  rrnA  (complete genome)

100

Nostoc sp.  PCC 7718  no accession   

species 1.2.8A
(4)

100

Anabaena sp.  UHCC 0399  JAYGGZ000000000  rrnA  (draft genome)  genus

100

Nostoc sp.  PCC 9203  no accession     species 1.2.8B

100

Nostoc sp.  8941  AY742448  species 1.2.8C

genus 1.2.8: Purpureonostoc
(7)

96

100

100

Anabaena sp.  HBU4  KT290374
Anabaena sp.  Ladakh09−L2  KT290329
Hydrocoryne sp.  CENA393  KC346265
Hydrocoryne sp.  CENA398  KC346266

species 1.2.9B
(4)

Anabaena sp.  04VR10L1  KJ679569
Hydrocoryne spongiosa  HA4387−MV2 clone p4D5−6  JN385287   

unidentified nostocalean cyanobacterium  BECID34  AJ781150

species 1.2.9C
(3)

94

94

Anabaena sp.  15−Soos11−BA  KT290365
Anabaena augstumalis  SCHMIDKE JAHNKE/4a  AJ630458
Anabaena vaginicola  ISC90  JN873351

94

Anabaena cylindrica  PCC 7122  CP003659  rrnA  (complete genome)
Anabaena inaequalis  CCAP 1446/1A  HF678486

94

Anabaena sp.  PCC 6309  no accession   
Anabaena cylindrica  PCC 7122 (NIES−19)  AP018166  rrnA  (draft genome)

species 1.2.9A
(7)

90

94

Anabaena cylindrica  Bio33  KC333872
Anabaena sp.  XSPORK7B  KF631399

Anabaena sp.  BECID19  EF583857

94

enrichment culture  clone CAWBG85  KC818283

species 1.2.9D
(4)

94

93

Anabaena sp.  XPORK36C  EF568907
Anabaena sp.  XP35A  EF583855
Anabaena sp.  BECID31  EF583862

species 1.2.9E
(3)94

Anabaena sp.  SKJF11  EU022719  species 1.2.9F

genus 1.2.9: Hydrocoryne
(22)

100

94

100

Umezakia ovalisporum  FAS−AP1  EU076457
Umezakia ovalisporum  TAC611  AB608023

Umezakia ovalisporum  UAM−MAO  CDHJ00000000  rrnA  (type sp. draft genome)
Umezakia ovalisporum  TAC611 clone B14  MT566432
Umezakia ovalisporum  TAC611 clone B13  MT566431
Umezakia ovalisporum  ANA283AFssAo  JANQDT000000000  (type sp. draft genome)
Umezakia ovalisporum  APH033B  JANQDS000000000  (type sp. draft genome)
Umezakia ovalisporum  TAC611  JANQDI000000000  (type sp. draft genome)
Umezakia ovalisporum  1LT27S04  FM177485
Umezakia bergii  283A  AF160256

Umezakia ovalisporum  UAM290  EF529489
Umezakia ovalisporum  KA11  EF529482

Umezakia ovalisporum  APH035D  FJ234885

100

Umezakia ovalisporum  ILC−146 chimeric?  AY335547
Umezakia ovalisporum  HU2 clone B5  MT566433
Umezakia ovalisporum  CobakiLakeB  JANQDQ000000000  (type sp. draft genome)
Umezakia ovalisporum  FSS−62  JANQDL000000000  (type sp. draft genome)
Umezakia ovalisporum  FSS−43  JANQDO000000000  (type sp. draft genome)
Umezakia ovalisporum  FSS−44  JANQDN000000000  (type sp. draft genome)
Umezakia ovalisporum  CobakiLakeA  JANQDR000000000  (type sp. draft genome)
Umezakia ovalisporum  Ak1311  JANQDJ000000000  (type sp. draft genome)
Umezakia ovalisporum  CS−1034  JANQDK000000000  (type sp. draft genome)
Umezakia ovalisporum  FSS−45  JANQDM000000000  (type sp. draft genome)

species 1.3.3A
(23)

Umezakia bergii  PMC21503  EF529485
Umezakia bergii  LIE02AB  EF529484
Umezakia bergii  PMC21503  GQ859623
Umezakia bergii  AB2008/43  FR822615
Umezakia bergii  AB2010/02  FR822618
Umezakia bergii  09−02  JQ237772

100

Umezakia bergii  ANA360D  FJ234888
Umezakia bergii  LIE01AB  EF529483

species 1.3.3B
(8)100

100

94

Umezakia natans  TAC101  AY897614     species 1.3.3C

genus 1.3.3: Umezakia
(32)

100

Anabaenopsis circularis  PMC19303  GQ859630
Anabaenopsis nadsonii  2LT27S11  FM177481

100

69

78



Umezakia ovalisporum  Ak1311  JANQDJ000000000  (type sp. draft genome)
Umezakia ovalisporum  CS−1034  JANQDK000000000  (type sp. draft genome)
Umezakia ovalisporum  FSS−45  JANQDM000000000  (type sp. draft genome)

Umezakia bergii  PMC21503  EF529485
Umezakia bergii  LIE02AB  EF529484
Umezakia bergii  PMC21503  GQ859623
Umezakia bergii  AB2008/43  FR822615
Umezakia bergii  AB2010/02  FR822618
Umezakia bergii  09−02  JQ237772

100

Umezakia bergii  ANA360D  FJ234888
Umezakia bergii  LIE01AB  EF529483

species 1.3.3B
(8)100

94

Umezakia natans  TAC101  AY897614     species 1.3.3C

100

Anabaenopsis circularis  PMC19303  GQ859630
Anabaenopsis nadsonii  2LT27S11  FM177481
Anabaenopsis arnoldii  CS−1033  JANQDP000000000  (draft genome)
Anabaenopsis tanganyikae  CS−531  JANQDF000000000  (draft genome)100

Anabaenopsis elenkinii  NIVA−CYA 501  AM773309   

100

Anabaenopsis sp.  PCC 9215  AY038033   

94

Anabaenopsis elenkinii  SAG 25280  KM020015   
Anabaenopsis elenkinii  AB2002/16  AM773299   
Anabaenopsis sp.  PCC 9216  no accession   
Anabaenopsis elenkinii  AB2002/36  AM773305   
Anabaenopsis elenkinii  CCIBt3563  CP063311  rrnA  (type sp. complete genome)

species 1.3.2B
(11)

100

Cyanospira rippkae  PCC 9501  AY038036   
Cyanospira rippkae  CR86F7  FR774774
Cyanospira rippkae  5NR8  FR774769
Anabaenopsis abijatae  AB2002/08  AM773295
Anabaenopsis abijatae  AB2002/09  AM773296100

Cyanospira rippkae  NMBCl  FR774768
Cyanospira capsulata  9NAT  FR774776   
Cyanospira capsulata  CC87E  FR774775   
Anabaenopsis cf. abijatae  AB2002/25  AM773302
Cyanospira capsulata  CCAX  FR774777   

species 1.3.2A
(10)

genus 1.3.2: Anabaenopsis
(21)

98

94

100

Nodularia sphaerocarpa  HBU22  KC912767
Nodularia harveyana  HBU27  KC912771
Nodularia sp.  PCC 7804  AJ133181   

93

Nodularia harveyana  Lukesova 18/94 (HBU23)  AM711554

94

Nodularia cf. harveyana  HBU26  KC912770
Nodularia sphaerocarpa  LEGE 06071  FJ830639   

Nodularia sp.  LEGE 06071  JADEWH000000000  rrnA  (draft genome)

100

Nodularia sphaerocarpa  BECID36  AJ781147

100

Nodularia armorica  L1  KC912775

77

Nodularia moravica  CCALA 797  KC912780
Nodularia spumigena  UTEX 2092  AF268022   
Nodularia sphaerocarpa  BECID35  AJ781149

93

Nodularia spumigena  PCC 73104/1  AJ133184
Nodularia sp.  UP16f  AJ133182
Nodularia sphaerocarpa  Huebel 296  AJ781141
Nodularia sphaerocarpa  UHCC 0038  CP060140  rrnA  (complete genome)
Nodularia harveyana  SOOS3  KC912777

100

66

100

Nodularia spumigena  UHCC 0039  CP020114  rrnA  (type sp.  complete genome)
Nodularia spumigena  UHCC 0060  JAYGHK000000000  rrnA  (type sp. draft genome)
Nodularia spumigena  PCC 9350  AJ781131
Nodularia spumigena  HEM  AF268005   
Nodularia spumigena  CCY9414  CP007203  rrnA  (type sp. draft genome)
Nodularia spumigena  UHCC 0143  JAYGHL000000000  rrnA  (type sp. draft genome)

Nodularia sp.  NSPI−05  AJ133179
Nodularia spumigena  Huebel 1987/310  AJ781135   
Nodularia spumigena  AV1  AJ781136   

93

Nodularia sphaerocarpa  HBU25  KC912769
Nodularia spumigena  NSOR12  AF268011   

100

94

Nodularia spumigena  HUW 1307  DQ460705   
Nodularia spumigena  CENA596  LWAJ00000000  rrnA  (type sp. draft genome)

species 1.3.1A
(30)

100

94

Anabaena sp.  Saline2−Lukesova  KT290379
Nodularia sp.  Saline2  KC912782

Nodularia sp.  NIES−3585  BDUB00000000  rrnA  (draft genome)
Nodularia sp.  Saline3  KC912783

100

100

Anabaena sp.  PCC 9217  no accession   

species 1.3.1B
(5)

100

95

Nodularia harveyana  CCAP 1452/6  HF678498
Nodularia harveyana  Bo53  AJ781143
Nodularia harveyana  SAG 4485  KM019929

75

Nodularia harveyana  BECID27  AJ781145

species 1.3.1C
(4)

94

92

Nodularia harveyana  CDAC 1983/300  AF268020
Nodularia harveyana  Huebel 1983/300  AJ781142

species 1.3.1D
(2)

97

94

Nodularia harveyana  BECID29  AJ781146  species 1.3.1E

51

Nodularia cf. harveyana  HBU11  KC912766  species 1.3.1F

genus 1.3.1: Nodularia
(43)

93

69

100

Aliinostoc sp.  CENA513  KX458483
Aliinostoc sp.  CENA514  KX458484

species 1.3.4A
(2)

Nostoc sp.  PCC 9205  no accession     species 1.3.4B

93

Aliinostoc sp.  CENA511  KX458482
Aliinostoc sp.  CENA536  KX458487

species 1.3.4C
(2)

93

93

Aliinostoc sp.  CENA88  GQ259207
Nostoc sp.  CMAA1605  PJIZ00000000  rrnA  (draft genome)

species 1.3.4D
(2)

100

100

Aliinostoc sp.  CENA544  KX458490
Nostoc sp.  CENA543  CP023278  rrnA  (complete genome)
Aliinostoc sp.  CENA543  KX458489

species 1.3.4E
(3)

94

94

94

Aliinostoc morphoplasticum  NOS  KY403996  (ref. str.)  species 1.3.4F

94

Nostoc sp.  PCC 9202  no accession     species 1.3.4G

93

Aliinostoc catenatum  SA24  MK503792
Nostoc carneum  BF2  GU396092

species 1.3.4l
(2)

Nostoc entophytum  ISC 32  JN605002  species 1.3.4H
Aliinostoc sp.  CENA175  KC695867  species 1.3.4J

100

Nostoc sp.  AH−12  KC699844  species 1.3.4K

100

93

Aliinostoc sp.  PCC 8112  AM711537    
Nostoc sp.  PCC 8111  no accession   
Aliinostoc magnakinetifex  SA18  MK503791

100

Nostoc calcicola  99  GQ167549

species 1.3.4L
(4)

Aliinostoc elgonense  TH3S05  AM711548  species 1.3.4M

100

Aliinostoc sp.  PCC 8976  AM711525   
Nostoc sp.  PCC 7717  no accession   

species 1.3.4N
(2)

93

genus 1.3.4: Aliinostoc
(24)

100

Cyanocohniella calida  CCALA 1049 operon 1  KJ737427  1  (ref. str.)
Cyanocohniella calida  Kastovsky 1996/2  EU116036   
Nostoc sp.  PCC 6314  no accession   
Nostoc sp.  LLA−1  JAKOMP000000000  rrnA  (draft genome)

monospecific genus 1.3.5: Cyanocohniella
(4)

100

100

94

Cronbergia sp.  SB_2_13  KY379895
Cronbergia sp.  SB_3_23  KY379896

monospecific genus 1.3.6: Cronbergia I
(2)

94

93

94

93

Halotia branconii  CENA390  KJ843310   
Halotia branconii  CENA392  KJ843312  (ref. str.)
Halotia branconii  CENA392  CP124543  (type sp. draft genome)
Halotia branconii  CENA186  KC695877   

species 1.3.7A: H. branconii
(4)

100

Trichormus sp.  HA7287_LM1  KF417428  species 1.3.7B

100

"Pseudanabaena" sp.  MBIC10772  AB183570  "species" 1.3.7H

100

Halotia longispora  CENA184  KC695875
Halotia longispora  CENA420  KJ843313

species 1.3.7C: H. longispora
(2)

100

56

Halotia wernerae  CENA158  KC695852
Halotia wernerae  CENA391  KJ843311

species 1.3.7D: H. wernerae
(2)

99

89

Atlanticothrix silvestris  CENA585  MW326976   
Nostoc sp.  PCC 9201  no accession   

Atlanticothrix silvestris  CENA579  MW326975   
Atlanticothrix silvestris  CENA357  JAECZB000000000  rrnA  (draft genome)
Atlanticothrix silvestris  CENA564  MW326973   

species 1.3.7E
(7)

100

94

genus 1.3.7: Halotia
(20)

89

95

91



Halotia branconii  CENA392  CP124543  (type sp. draft genome)
Halotia branconii  CENA186  KC695877   

(4)

Trichormus sp.  HA7287_LM1  KF417428  species 1.3.7B

100

"Pseudanabaena" sp.  MBIC10772  AB183570  "species" 1.3.7H

100

Halotia longispora  CENA184  KC695875
Halotia longispora  CENA420  KJ843313

species 1.3.7C: H. longispora
(2)

100

56

Halotia wernerae  CENA158  KC695852
Halotia wernerae  CENA391  KJ843311

species 1.3.7D: H. wernerae
(2)

99

89

Atlanticothrix silvestris  CENA585  MW326976   
Nostoc sp.  PCC 9201  no accession   

Atlanticothrix silvestris  CENA579  MW326975   
Atlanticothrix silvestris  CENA357  JAECZB000000000  rrnA  (draft genome)
Atlanticothrix silvestris  CENA564  MW326973   
Atlanticothrix silvestris  CENA357  KR137578   
Atlanticothrix silvestris  CENA368  KR137589   

species 1.3.7E
(7)

Nostoc sp.  996  JGI  rrnB  species 1.3.7I

100

94

100

Cyanospira rippkae  MHPR09  MF066938  species 1.3.7F
Nostoc sp.  Mollenhauer 1:1−067  DQ185207  species 1.3.7G

genus 1.3.7: Halotia
(20)

89

93

Roholtiella mixta  Pr23  MK990636  (genus)

100

100

Calothrix sp.  CCAP 1410/13  HF678491
Trichormus sp.  ATA115_CL34_AU3_P2RT  KF761559

Calothrix sp.  RSUAII_16S23S_9CNC  KF761555

species 1.4.1A
(3)

94

Tolypothrix sp.  PCC 7908  no accession     species 1.4.1B

genus 1.4.1
(4)

93

Gloeotrichia echinulata  PYH14  AM230704
Gloeotrichia echinulata  URA3  AM230705

species 1.4.2A
(2)

Gloeotrichia echinulata  DEX184  JAGTJV000000000  rrnA  (draft genome)
Microchaete violacea  ACOI 3057  HE797734  species 1.4.2B

genus 1.4.2: Gloeotrichia
(4)

100

94

94

Cyanomargarita calcarea  GSE_NOS_12_04C  KY296607
Cyanomargarita melechinii  APA−RS9  KY296605  (ref. str.)

monospecific genus 1.4.3: Cyanomargarita
(2)

96

94

Calothrix sp.  PMC23304  GQ859626
Calothrix sp.  PMC23404  GQ859627
Calothrix sp.  PCC 9008  no accession   

monospecific genus 1.4.4: Calothrix
(3)

93

93

94

94

family 1.5 (7)

Cylindrospermum sp.  HA4236−MV2  HQ847578
Cylindrospermum sp.  HA4236−MV2 clone p4  JN385290

genus 1.5.3
(2)

100

100

73

100

Fortiea laiensis  HA4221−MV2  HQ847569
Fortiea laiensis  HA4221−MV2  HQ847570

species 1.6.1A: F. laiensis
(2)

Fortiea necridiiformans  PS4G  MT556637  species 1.6.1F

100

Fortiea contorta  PCC 7126  KB235930  rrnA  (draft genome)
Fortiea contorta  PCC 7126  KB235930  rrnB  (draft genome)

species 1.6.1B: F. contorta
(2)

100

100

Nostocaceae cyanobacterium  CENA388  KR137609
Nostocaceae cyanobacterium  CENA389  KR137610
Nostoc sp.  PCC 8009  no accession   

species 1.6.1E
(3)

100

100

100

Fortiea coimbrae  ACOI 2161  HE797731
Microchaete sp.  SAG 4793  KM019922
Fortiea coimbrae  ACOI 1451  HE797732

species 1.6.1C: F. coimbrae
(3)

100

93

Aulosira bohemensis  ISB−2  EU532189
Microchaete tenera  ACOI 630  HE797733

species 1.6.1D
(2)

genus 1.6.1: Fortiea
(13)

94

94

100

100

Cylindrospermum sp.  PCC 73101  no accession   
Cylindrospermum stagnale  PCC 7417  CP003642  rrnA  (complete genome)
Cylindrospermum sp.  PCC 8902  no accession   

100

Cylindrospermum maius  CCALA 998  KF052614   
Cylindrospermum sp.  FACHB−282  JACJRJ000000000  rrnA  (draft genome)

100

Cylindrospermum maius  PCC 7604  no accession

100

Cylindrospermum alatosporum  CCALA 994  KF052609

species 1.7.1A
(7)

93

Cylindrospermum marchicum  CCALA 1001  KF052617  species 1.7.1B

93

Cylindrospermum catenatum  CCALA 990  KF052601
Cylindrospermum muscicola  SAG 4479  KM019946
Cylindrospermum pellucidum  CCALA 992  KF052605
Cylindrospermum catenatum  CCALA 997  KF052613

species 1.7.1C
(4)

94

94

Cronbergia siamensis  SAG B1182  GQ389643     species 1.7.1D

100

Cylindrospermum licheniforme  CCALA 995  KF052610
Cylindrospermum badium  CCALA 1000  KF142524

Cylindrospermum sp.  NIES−4074  AP018269  rrnA  (draft genome)

100

Cylindrospermum moravicum  CCALA 993  KF052607

species 1.7.1E
(4)

100

100

Sphaerospermopsis sp.  BACA0025  MT176703
Sphaerospermopsis sp.  BACA0031  MW776414

monospecific genus 1.7.2
(2)

genus 1.7.1: Cylindrospermum
(19)

94

100

94

Nostoc sp. ’Peltigera membranacea cyanobiont’  213  NOLI00000000  rrnA  (draft genome)
Nostoc sp. ’Peltigera membranacea cyanobiont’  N6  CP026681  rrnA  (complete genome)

Nostoc sp. ’Peltigera membranacea cyanobiont’  232  NOLK00000000  rrnA  (draft genome)
Nostoc sp.  TCL240−02  CP040094  rrnA  (complete genome)

100

100

Nostoc muscorum  FACHB−395  JACJSF000000000  rrnA  (draft genome)
Nostoc punctiforme  SAG 6879  KM019937
Nostoc sp.  0GU36S01  AM711526

100

100

Nostoc sp.  LEGE 12447  JADEXT000000000  rrnA  (draft genome)
Nostoc sp.  UIC10630  JAAGOG000000000  rrnA  (draft genome)

Nostoc sp.  LEGE 12450  JADEXU000000000  rrnA  (draft genome)

100

Nostoc sp.  C057  CP040281  rrnC  (complete genome)
Nostoc sp.  ATCC 53789  CP046703  rrnD  (complete genome)

100

Nostoc muscorum  SAG 1453−12b  KM019938
Nostoc punctiforme  PCC 73102  CP001037  rrnA  (complete genome)

Nostoc sp.  ATCC 53789  CP046703  rrnA  (complete genome)
Nostoc sp.  GSV 224  AF062637

Nostoc sp.  KVS1  EU022725
Nostoc sp.  KVJ3  EU022722
Nostoc sp.  KVJ3  WWFG00000000  rrnA  (draft genome)  species 1.8.1A
Nostoc sp.  A119  KF494249

100

100

Nostoc sp.  ATCC 53789  LWSY00000000  rrnA  (draft genome)  species 1.8.1A
Nostoc sp.  UCD121  JACKZS000000000  rrnA  (draft genome)
Nostoc sp.  UCD122  JACKZN000000000  rrnA  (draft genome)

species 1.8.1A
(23)

100

Nostoc sp.  PCC 9102  no accession   
Nostoc sp.  PCC 9113  no accession   
Nostoc sp.  CCAP 1453/28  HF678493

Nostoc sp.  KVJ2  EU022712

100

Nostoc sp.  PCC 9210  no accession   
Nostoc commune  UTEX 584  AY218833   

Nostoc sp.  Mollenhauer 941  DQ185214
Nostoc sp.  PCC 9305  AY742453   

Nostoc sp. ’Peltigera membranacea cyanobiont’  210A  NOLJ00000000  rrnA  (draft genome)

100

species 1.8.1B
(9)

93

100

Nostoc sp.  SKS9  EU022724  species 1.8.1C
Nostoc punctiforme  SAG 6579  DQ185255
Nostoc sp.  990718−24  DQ185249
Nostoc sp.  KVJ10  EU022708
Nostoc sp.  PCC 7812  no accession   

species 1.8.1D
(4)

94

94

93

Nostoc commune  KU008  LC013478   
Nostoc commune  type Dx  AB428654   
Nostoc commune  D2  AB251861   
Nostoc sp.  andina Peru  EF174233

species 1.8.1E
(4)

94

100

94

Nostoc sp.  195−A21  EU282431
Nostoc sp.  KVJ20  LSSA00000000  rrnA  (draft genome)
Nostoc muscorum  SAG 5779  DQ185254
Nostoc sp.  PCC 9709  AF027654    
Desmonostoc muscorum  SAG 5779  KM019934   
Nostoc sp.  PCC 7706  no accession   
Nostoc sp.  BS363  KM019933
Nostoc edaphicum  CCNP1411  CP054698  rrnA  (complete genome)

species 1.8.1F
(8)

100

100

Nostoc lichenoides  CNP−AK1  AY577535
Nostoc cf. lichenoides  JT1−VF3  AY577532
Nostoc oromo  ETH24M4  MH427659

100

Komarekiella atlantica  CCIBT 3485  KX638486   

species 1.8.1G
(4)

100

100

94

100

93

93

80



Nostoc sp.  andina Peru  EF17423394

Nostoc sp.  195−A21  EU282431
Nostoc sp.  KVJ20  LSSA00000000  rrnA  (draft genome)
Nostoc muscorum  SAG 5779  DQ185254
Nostoc sp.  PCC 9709  AF027654    
Desmonostoc muscorum  SAG 5779  KM019934   
Nostoc sp.  PCC 7706  no accession   
Nostoc sp.  BS363  KM019933
Nostoc edaphicum  CCNP1411  CP054698  rrnA  (complete genome)

species 1.8.1F
(8)

100

100

Nostoc lichenoides  CNP−AK1  AY577535
Nostoc cf. lichenoides  JT1−VF3  AY577532
Nostoc oromo  ETH24M4  MH427659

100

Komarekiella atlantica  CCIBT 3485  KX638486   

species 1.8.1G
(4)

100

Nostoc sp.  081100  DQ185234  species 1.8.1AF

100

94

Nostoc sp.  cyanobiont 21  AF506246
Nostoc sp.  45565  DQ185244
Nostoc sp.  KVJ18  EU022728

species 1.8.1H
(3)

100

100

94

Nostoc commune  SO−42  AB098071   
Nostoc cf. indistinguendum  FI5−VF4  AY577540

Nostoc cf. commune  SO−36  AP025732  rrnA  (complete genome)
Nostoc sp.  WJT66−NPBG18  MH427688
Nostoc neudorfense  ARC8  MK300544

species 1.8.1AM
(5)

100

Nostoc sp.  C052  CP040272  rrnA  (complete genome)
Nostoc cf. commune  KG−54  AB325714

species 1.8.1I
(2)

Nostoc flagelliforme  FACHB−838  JACJSI000000000  rrnA  (draft genome)  species 1.8.1AN

100

100

100

Nostoc sp.  Lukesova 5/96  AM711546
Nostoc indistinguendum  CM1−VF10  AY577538

species 1.8.1AO
(2)93

Nostoc commune  MACC−112  MH702221   
Nostoc sp.  17  AF506242

species 1.8.1AP
(2)

100

93

Nostoc sp.  SKJ4  EU022715  species 1.8.1J
Nostoc sp.  SKJ2  EU022717  species 1.8.1K

94

Nostoc commune  CANT4 clone 1  MG641898   
Nostoc sp.  8923  KF494242

Nostoc commune  CANT4 clone 2  MG641899   

100

Nostoc sp.  Mollenhauer 1:1−108  DQ185210
Nostoc desertorum  CM1−VF14  AY577537

100

Nostoc flagelliforme  bin2  PRJNA528932  rrnA  (herbarium)
Nostoc sp.  Moss2  JGI  rrnA
Nostoc flagelliforme  CCNUN1  CP024785  rrnA  (complete genome)
Nostoc sp.  PCC 9229  AY742451   100

species 1.8.1AD
(9)

94

Nostoc commune  HK−02  AP018326  rrnA  (type sp. draft genome)
Nostoc commune  C2  AB251859   

Nostoc commune  NIES−4072  BDUD00000000  rrnA  (type sp. draft genome)
Nostoc commune  YK−04  AB694928   

species 1.8.1L
(4)

Nostoc sp.  ATA55−1−LB6  MH427674  species 1.8.1AE

100

100

100

Nostoc sp.  PCC 6310  no accession   
Nostoc sp.  NZL  WBKL00000000  rrnA  (draft genome)
Nostoc sp.  SMAG_U11081  DASQZC000000000  rrnA  (metagenome)

100

Nostoc sp.  FACHB−888  JACJQM000000000  rrnA  (draft genome)
Nostoc edaphicum  X  AJ630449
Nostoc sp.  Ni4−C1  AB275349

100

100

93

Nostoc flagelliforme  CCNUN1  CP024785  (complete genome)

species 1.8.1AC
(7)

100

94

Nostoc sp.  pallida 3 Ch  EF174218
Nostoc sp.  aff leproloma 1a NZ  EF174212

Nostoc sp.  elixii Aus  EF174216

100

Nostoc sp.  tavaresii Ch  EF174219
Nostoc sp.  aff leproloma 3 Ch  EF174213
Nostoc sp.  mosenii Mex  EF174214

93

Nostoc sp.  araneosa NZ  EF174222

100

100

Nostoc sp.  BAE  WBKN00000000  rrnA  (draft genome)
Nostoc sp.  HG1  VJOX00000000  rrnA  (draft genome)
Nostoc sp.  CCCryo 231−06  JAHCSU000000000  rrnA  (draft genome)

species 1.8.1M
(3)

Nostoc sp.  CCAP 1453/31  HE974996  species 1.8.1AL

100

Nostoc sp.  P10073 bin 12  JBALBX000000000  rrnA  (draft genome)
Nostoc sp.  UHCC 0926  CP117768  (complete genome)

species 1.8.1AQ
(2)

100

100

Nostoc sphaeroides  CCNUC1  CP045226  rrnA  (complete genome)
Nostoc sphaeroides  Kutzing En  CP031941  rrnD  (complete genome)

Nostoc sphaeroides  CCNUC1  CP045226  rrnD  (complete genome)

100

Nostoc sphaeroides  Kutzing En  CP031941  rrnA  (complete genome)

species 1.8.1AJ
(4)

100

100

Nostoc commune  A3  AB251864   
Nostoc commune  A2  AB251860   
Nostoc commune  Mihama1  MN725779   

100

Nostoc cf. indistinguendum  F15−VF12  AY577539

species 1.8.1AK
(4)

100

100

93

Nostoc commune  KU006  AB933330   
Nostoc commune  AHNG0605  EU178142   
Nostoc commune  France:Grenoble  AB113665   

Nostoc commune  bin1  PRJNA528932  rrnA  (type sp. herbarium)

species 1.8.1O
(4)

100

100

Nostoc commune var. flagelliforme  CCAP 1453/33  KM019940
Nostoc punctiforme  SAG 7179  KM019939
Nostocales cyanobacterium  LEGE 12452  JADEXV000000000  rrnA  (draft genome)
Nostoc sphaericum  MAC_PER  AB775902

100

Nostoc sp.  PCC 7803  no accession   

100

Nostoc sp.  KU281  AB986248

species 1.8.1P
(6)93

93

93

Nostoc commune  CCAP 1453/24  HE974995     species 1.8.1Q

94

Capsosira lowei  HWF3−JJ1  AY452534  species 1.8.1AH

100

Nostoc sp.  Peltigera malacea DB3992 cyanobiont  JX219483  species 1.8.1R

100

Nostoc sp.  elixii 1 NZ  EF174229
Nostoc sp.  fulvescens NZ  EF174231
Nostoc sp.  elixii 2 NZ  EF174230
Nostoc sp.  11971  AY328899
Nostoc sp. ’Lobaria pulmonaria cyanobiont’  5183  CP026692  rrnA  (complete genome)

94

100

Nostoc sp.  obscura Aus  EF174232

species 1.8.1S
(6)

100

94

93

Nostoc sp.  Mollenhauer 1:1−064  DQ185204
Nostoc commune  IAM M−13  AB088405   
Nostoc punctiforme  NIES−2108  LXQE00000000  rrnA  (draft genome)
Nostoc sp.  1tu14s8  AJ630453

species 1.8.1T
(4)

94

94

93

94

Nostoc sp.  1135  KF631395  species 1.8.1U

100

Nostoc caeruleum  SAG 5279  KM019936  species 1.8.1V

94

Nostoc sp.  aff sphinctrina 1bNC  EF174201
Nostoc sp.  athroophylla Ch  EF174202
Nostoc sp.  aff sphinctrina 1a NC  EF174200
Nostoc sp.  sphinctrina 1b Ch  EF174207
Nostoc sp.  cf allorhiza NZ  EF174206

100

94

Nostoc sp.  patagonica Ch  EF174204

species 1.8.1W
(6)

Nostoc sp.  9422  AY328896
Nostoc sp.  SAG 4187  DQ185253

species 1.8.1X
(2)94

94

Nostoc sp.  N expallidum cyanobiont 23  AF506248  species 1.8.1Y
Nostoc sp.  WHI  WBKM00000000  rrnA  (draft genome)  species 1.8.1AI

100

Nostoc microscopicum  SAG 4087  GQ287653
Nostoc parmelioides  SAG 5879  KM019942

species 1.8.1Z
(2)

100

93

Nostoc sp.  PCC 7807  no accession   
Nostoc sp.  Al1  AM711522

species 1.8.1AA
(2)

94

94

Nostoc punctiforme  SAG 6079  GQ287652  species 1.8.1AB

genus 1.8.1: Nostoc
(153)

75

Desmonostoc sp.  Cr3  HG004581
Nostoc sp.  PCC 9231  AY742452   
Desmonostoc sp.  PCC 9230  HG004585   
Nostoc sp.  8964:3  AM711541
Nostoc entophytum  IAM M−267  AB093490
Nostoc piscinale  BF3  GU396093

Nostoc linckia  z1  LAGX00000000  rrnA  (draft genome)
Nostoc linckia  z7  LAHC00000000  rrnA  (draft genome)

87

94



Nostoc microscopicum  SAG 4087  GQ287653
Nostoc parmelioides  SAG 5879  KM019942

species 1.8.1Z
(2)93

Nostoc sp.  PCC 7807  no accession   
Nostoc sp.  Al1  AM711522

species 1.8.1AA
(2)94

Nostoc punctiforme  SAG 6079  GQ287652  species 1.8.1AB

75

Desmonostoc sp.  Cr3  HG004581
Nostoc sp.  PCC 9231  AY742452   
Desmonostoc sp.  PCC 9230  HG004585   
Nostoc sp.  8964:3  AM711541
Nostoc entophytum  IAM M−267  AB093490
Nostoc piscinale  BF3  GU396093

Nostoc linckia  z1  LAGX00000000  rrnA  (draft genome)
Nostoc linckia  z7  LAHC00000000  rrnA  (draft genome)
Nostoc linckia  z18  LAHJ00000000  rrnA  (draft genome)
Nostoc sp.  Moss3  JGI  rrnA
Nostoc linckia  z6  LAHB00000000  rrnA  (draft genome)
Nostoc linckia  z2  LAGY00000000  rrnA  (draft genome)
Nostoc linckia  z4  LAHA00000000  rrnA  (draft genome)
Nostoc linckia  z8  LAHD00000000  rrnA  (draft genome)
Nostoc linckia  z9  LAHE00000000  rrnA  (draft genome)
Nostoc linckia  z3  LAGZ00000000  rrnA  (draft genome)
Nostoc linckia  z14  LAHG00000000  rrnA  (draft genome)
Nostoc linckia  z15  LAHH00000000  rrnA  (draft genome)
Desmonostoc salinum  CCM−UFV059  KX787933
Desmonostoc sp.  OSNI32S01  HG004587
Nostoc sp  2RC  JACKZU000000000  rrnA  (draft genome)

Nostoc punctiforme  FACHB−252  JACJTC000000000  rrnA  (draft genome)

100

Desmonostoc sp.  PCC 8306  HG004584   

100

Dolichospermum flos−aquae  UTEX 2383  DQ234823   
Dolichospermum flos−aquae  UTEX 2557  DQ234825   

Dolichospermum flos−aquae  UTEX 2391  DQ234824   

100

species 1.8.2E
(26)

100

Desmonostoc sp.  PCC 8107  HG004583   
Nostoc sp.  MV6  FJ705808

species 1.8.2F
(2)

93

100

Nostoc paludosum  FACHB−159  JACJTU000000000  rrnA  (draft genome)
Nostoc sp.  FACHB−857  JACJTK000000000  rrnA  (draft genome)

species 1.8.2J
(2)

100

100

Nostoc linckia  NIES−25 (IAM M−251)  AP018222  rrnA  (draft genome)   species 1.8.2G

100

Desmonostoc sp.  8938  AY742454
Desmonostoc sp.  UAM 307  HM623782
Desmonostoc sp.  PCC 6302  HG004582   
Desmonostoc sp.  De1  AM711534
Nostoc sp.  FACHB−973  JACJSJ000000000  rrnA  (draft genome)

Nostoc insulare  SAG 5479  KM019927

100

94

Desmonostoc muscorum  LEGE 12446  JADEXS000000000  rrnA  (type sp. draft genome)
Desmonostoc muscorum  Lukesova 2/91  AM711524   
Desmonostoc muscorum  I (NIVA−CYA 817)  AJ630451   

Nostoc calcicola  SAG 1453−1  KM019926
Nostoc calcicola  FACHB−3891  JACJRQ000000000  rrnA  (draft genome)100

Desmonostoc muscorum  Lukesova 1/87 (NIVA−CYA 818)  AM711523  (ref. str.)

100

100

Desmonostoc muscorum  HUW 888  DQ460702   

species 1.8.2A: D. muscorum
(13)100

Anabaena sp.  AKM5  HM573457
Desmonostoc muscorum  Ind33  HM573462   
Cylindrospermum muscicola  AKM7  HM573454
Anabaena oryzae  AKM15  HM573456

species 1.8.2B
(4)

94

Nostoc sp.  PCC 7121  no accession   
Nostoc sp.  PCC 7906  AB325908   
Desmonostoc muscorum  UTAD_N213  GQ443448   

species 1.8.2C
(3)

94

100

100

93

Nostoc sp.  TO1S01  AM711549  species 1.8.2D

94

Desmonostoc sp.  Ds1  HG004579
Nostoc sp.  ATCC 43529  LWTK00000000  rrnA  (draft genome)

Desmonostoc muscorum  CCAP 1453/22  HF678509   

100

Nostoc sp.  PA−18−2419  SZNH00000000  rrnA  (draft genome)

species 1.8.2H
(4)

100

100

100

Desmonostoc sp.  PCC 7422  HG004586   
Nostoc sp.  Cr4  AM711533
Nostoc sp.  Cc2  AM711532
Nostoc sp.  Hyl−09−2−6  JGI  rrnA

species 1.8.2I
(4)

100

genus 1.8.2: Desmonostoc
(60)
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100

Tolypothrix sp.  PCC 7504  AM230669   
Tolypothrix sp.  PCC 7601  AGCR00000000  rrnA  (draft genome)
Tolypothrix sp.  PCC 7710  no accession   
Tolypothrix sp.  PCC 7712  no accession   
Fremyella diplosiphon  NIES−3275  AP018233  rrnA  (draft genome) 
Tolypothrix sp.  LEGE 11397  JADEXL000000000  rrnA  (draft genome)
Tolypothrix sp.  PCC 7601  CP064879  rrnA  (complete genome)
Tolypothrix sp.  PCC 7712  CP063785  rrnA  (complete genome)
Tolypothrix tenuis  MBDU 609  KT818635

100

Aulosira laxa  NIES−50  AP018307  rrnA  (type sp. draft genome) 
Tolypothrix tenuis  PCC 7101 (NIES−37)  AP018248  rrnA  (draft genome) 
Aulosira laxa  NIES−50  KJ920353   
Aulosira sp.  FACHB−113  JACJQI000000000  rrnA  (draft genome)

94

100

Microchaete diplosiphon  CCALA 811  HE797729

species 1.8.4A
(14)

93

Nostoc carneum  NIES−2107 (IAM M35)  AP018180  rrnA  (draft genome) 
Tolypothrix sp.  NQAIF319  KJ636968

species 1.8.4E
(2)

94

94

Tolypothrix sp.  PCC 7910  no accession   
Tolypothrix sp.  PCC 7910  CP050440  rrnA  (complete genome)

Tolypothrix sp.  PCC 7708  no accession   

100

Nostoc sp.  106C  MTAW00000000  rrnA  (draft genome)

species 1.8.4B
(4)

93

94

100

Calothrix sp.  NIES−2098  AP018172  rrnA  (complete genome)  species 1.8.4C
Constrictifilum karadense  MKW3  MW374468  (ref. str.)  species 1.8.4F
Calochaete cimrmanii  CCALA 1012  NR_117712  (ref. str.)  species 1.8.4G

100

94

93

Calothrix sp.  NIES−2100  AP018178  rrnA  (draft genome)   species 1.8.4D
Calochaete sp.  UIC 10574  MT174334  species 1.8.4I
Nostoc sp.  CENA239  MN551906  species 1.8.4H

100

Tolypothrix sp.  FACHB−123  JACJRE000000000  (draft genome)  species 1.8.4J

100

genus 1.8.4: Aulosira
(27)

94

100

Tolypothrix sp.  PCC 6305  no accession   
Tolypothrix sp.  PCC 6601  no accession   
Roholtiella edaphica  KZ−5−4−5  KY098849   

93

Roholtiella fluviatilis  UAM 332  HM751847

94

Calothrix sp.  PCC 9209  no accession   
Tolypothrix sp.  PCC 7415  AM230668   94

Roholtiella fluviatilis  RU7 (CCALA 1058)  KM268885
Roholtiella fluviatilis  UAM 334  HM751849
Roholtiella fluviatilis  UAM 337  HM751851

94

Roholtiella edaphica  LG−S11 (CCALA 1060)  KM268888   
Roholtiella edaphica  RU2 (CCALA 1056)  KM268881   

93

94

Roholtiella edaphica  JOH4 (CCALA 1062)  KM268877   
Roholtiella edaphica  JOH39 (CCALA 1063)  KM268878  (ref. str.)
Roholtiella edaphica  RU1 (CCALA 1055)  KM268879   
Roholtiella bashkiriorum  RU6 (CCALA 1057)  KM268883
Roholtiella bashkiriorum  RU9 (CCALA 1059)  KM268886

94

94

100

Roholtiella edaphica  LG−P11 (CCALA 1061)  KM268889   

species 1.8.3A
(17)

Roholtiella mojaviensis  WJT36−NPBG5B (CCALA 1051)  KM268893
Roholtiella mojaviensis  WJT36−NPBG10 (CCALA 1052)  KM268891

species 1.8.3B
(2)

94

93

Mojavia sp.  CMT−3FDIN−NPC3 clone CN6_2  KU161675
Mojavia sp.  CMT−3FDIN−NPC3 clone CN6_4  KU161676
Mojavia sp.  ATA2−1−KO23 clone C  KU161649
Mojavia sp.  ATA2−1−KO23 clone F  KU161650

93

100

Mojavia pulchra  JT2−VF2  AY577534  (ref. str.)

species 1.8.3C
(5)

100

genus 1.8.3: Roholtiella
(24)

100

94

93

100

Komarekiella atlantica  CCIBT 3487  KX638488   
Nostoc sp.  CENA107  EF088341
Komarekiella atlantica  CCIBT 3483  KX638487  (ref. str.)
Komarekiella atlantica  CCIBT 3552  KX638485   
Komarekiella atlantica  CCIBT 3481  KX638484   100

species 1.8.5A: K. atlantica
(8)

94

94

87



Roholtiella edaphica  LG−P11 (CCALA 1061)  KM268889   
Roholtiella mojaviensis  WJT36−NPBG5B (CCALA 1051)  KM268893
Roholtiella mojaviensis  WJT36−NPBG10 (CCALA 1052)  KM268891

species 1.8.3B
(2)93

Mojavia sp.  CMT−3FDIN−NPC3 clone CN6_2  KU161675
Mojavia sp.  CMT−3FDIN−NPC3 clone CN6_4  KU161676
Mojavia sp.  ATA2−1−KO23 clone C  KU161649
Mojavia sp.  ATA2−1−KO23 clone F  KU161650

93

100

Mojavia pulchra  JT2−VF2  AY577534  (ref. str.)

species 1.8.3C
(5)

100

100

94

100

Komarekiella atlantica  CCIBT 3487  KX638488   
Nostoc sp.  CENA107  EF088341
Komarekiella atlantica  CCIBT 3483  KX638487  (ref. str.)
Komarekiella atlantica  CCIBT 3552  KX638485   
Komarekiella atlantica  CCIBT 3481  KX638484   
Komarekiella atlantica  HA4396−MV6 clone C10B  KX646832   

Komarekiella globosa  PJ104  MZ160911

100

Komarekiella delphini−convector  SJRDD−AB1  VJXY00000000  rrnA  (draft genome)

species 1.8.5A: K. atlantica
(8)

100

Nostoc sp.  1b−05  FR798942
Parakomarekiella sesnandensis  coi00088998  MT044191   
Parakomarekiella sesnandensis  coi00088999  MT044192   
Nostoc sp.  5N−02c  FR798936
Nostoc sp.  MG11  JACXXN000000000  rrnA  (draft genome)

100

Nostoc sp.  VP2−08  FR798940

species 1.8.5D
(6)100

100

100

Nostoc verrucosum  KU005  AB494996
Nostoc cf. verrucosum  Tsurugi  AB245144

aff. Roholtiella sp.  LEGE 12411  JADEXR000000000  rrnA  (draft genome)

species 1.8.5B
(3)

100

Compactonostoc shennongjiaensis  CHAB 5781  MH598843  (ref. str.)  species 1.8.5C

100

genus 1.8.5: Komarekiella
(18)

100

100

Dendronalium phyllosphericum  CENA358  KR137579   
Dendronalium phyllosphericum  CENA73  MW327027   

Dendronalium phyllosphericum  CENA369  KR137590  (ref. str.)
Dendronalium phyllosphericum  CENA369  JAECZA000000000  rrnA  (draft genome)
Dendronalium spirale  NP−KLS−5C−PSc3  OQ690027

species 1.8.6D
(5)100

Nostoc minutum  NIES−26  LC228976
Nostoc minutum  NIES−26  LXQD00000000  rrnA  (draft genome)

species 1.8.6B
(2)

100

100

Nostoc ellipsosporum  Lukesova 51_1991  MG596757
Nostoc ellipsosporum  V  AJ630450

species 1.8.6C
(2)

Amazonocrinis malviyae  19C−PS  OM569675  species 1.8.6F
Amazonocrinis meghalayensis  MEG8−PSc1  OQ690029
Amazonocrinis meghalayensis  MEG8−PSc2  OQ690030

Nostoc sp.  UHCC 0702  CP071065  rrnA  (draft genome)

species 1.8.6E
(3)

100

100

100

100

100

Nostoc calcicola  TH2S22  AM711529
Nostoc sp.  Mollenhauer 1:1−088  DQ185208

species 1.8.6A
(2)

genus 1.8.6: Dendronalium
(15)

100

93

94

94

Nostoc sp.  SKS8  EU022706
Nostoc sp.  PCC 9237 (str 152)  AJ133161   

monospecific genus 1.8.7: Nostoc
(2)

100

100

87

Ahomia sp.  NIES−4103  AP018288  rrnA  (draft genome)
Nostoc ellipsosporum  NOK  JAFBMU000000000  (draft genome)
Ahomia sp.  SA22  MK956204
Ahomia sp.  CENA66  MW327025   

species 1.9.4D
(4)

100

Ahomia sp.  CENA238  MN551905
Ahomia purpurea  NP−KLS−5A−PS  OQ690032

species 1.9.4F
(2)

100

100

Ahomia sp.  CENA18  AY218827     species 1.9.4E

100

Amazonocrinis nigriterrae  CENA67  MW326972  (ref. str.)
Amazonocrinis nigriterrae  CENA67  JAECZC000000000  rrnA  (draft genome)

species 1.9.4A
(2)

Desmonostoc muscorum  NDUPC006  KM273089     species 1.9.4B

100

Amazonocrinis nigriterrae  CENA69  MW327026     species 1.9.4C

100

100

100

Ahomia thailandicus  NUACC02  LC657918
Ahomia thailandicus NUACC03  NUACC03  LC657919

species 1.9.4G
(2)

Ahomia soli  RAN−4C−PS  OQ690028  species 1.9.4H

100

100

Ahomia kamrupensis  ASM11−PSc2  OQ690031  (ref. str.)
Nostoc sp.  PCC 9024  no accession   

species 1.9.4E
(2)

Nostoc sp.  Cam2S01  AM711543  species 1.9.4I

100

genus 1.9.4: Amazonocrinis
(17)

100

Violetonostoc minutum  CHAB5840  MN400069  (ref. str.)
Violetonostoc minutum  CHAB5841  MN400070   

monospecific genus 1.9.5: Violetonostoc
(2)

100

100

Nostoc sp.  ISB55  KT254263
unidentified bacterium  SM−15  KX962177
Nostoc sp.  PCC 7524  CP003552  rrnA  (complete genome)

monospecific genus 1.9.1: Nostoc
(3)

94

Anabaena sp.  CA (ATCC 33047)  LUHI00000000  rrnA  (draft genome)
Anabaena sp.  4−3  LUHJ00000000  rrnA  (draft genome)

monospecific genus 1.9.2: Anabaena
(2)

93

93

Tolypothrix sp.  VNP  KF746952
Tolypothrix sp.  IAM M−259  AB093486

monospecific genus 1.9.3: Tolypothrix
(2)

94

93

94

93

100

Nostoc sp.  Hyl−06−6−4  JGI  rrnA
Nostoc sp.  Pleu−09−321  JGI  rrnA

Anabaena (Trichormus) variabilis  KCTC AG10059  DQ234826

100

Anabaena (Trichormus) variabilis  KCTC AG10064  DQ234827
Anabaena (Trichormus) variabilis  KCTC AG10273  DQ234828100

Anabaena (Trichormus) variabilis  IAM M−204  AB074502
Nostoc sp.  PCC 7937 (ATCC 29413)  CP000117  rrnA  (complete genome)
Nostoc sp.  PCC 8114  no accession   
Nostoc sp.  PCC 8307  no accession   
Nostoc sp.  PCC 8110  no accession   

100

Dolichospermum flos−aquae  A3  KF028904   
Anabaena sp.  YBS01  CP034058  rrnA  (complete genome)
Dolichospermum flos−aquae  UTCC64  AY218829   

Dolichospermum flos−aquae  UTCC64  FJ830582   
Trichormus variabilis  0441  CP047242  rrnA  (type sp. complete genome)
Trichormus variabilis  ARAD  JACKZO000000000  rrnA  (type sp. draft genome)
Trichormus variabilis  V5  JACKZL000000000  rrnA  (type sp. draft genome)
Trichormus variabilis  N2B  JACKZP000000000  rrnA  (type sp. draft genome)
Trichormus variabilis  9RC  JACKZT000000000  rrnA  (type sp. draft genome)
Trichormus variabilis  FSR  JACKZQ000000000  rrnA  (type sp. draft genome)
Trichormus variabilis  PNB  JACKZM000000000  rrnA  (type sp. draft genome)
Anabaena (Trichormus) variabilis  GITAM RGP  JX134587

Trichormus variabilis  A2  JAERMH000000000  rrnA  (type sp. draft genome)
Nostoc sp.  Os1−C1  AB275346

100

Anabaena sp.  0830−A  AB936775

100

Nostoc sp.  PCC 7413  no accession   
Trichormus sp.  ATA116B_CV3_AU4_RT  KF761566100

Anabaena laxa  RPAN56  GQ466508
Sphaerospermopsis aphanizomenoides  RPAN25  GQ466507
Anabaena vaginicola  RPAN22  GQ466505
Anabaena (Trichormus) doliolum  RPAN53  GQ466506
Dolichospermum flos−aquae  RPAN52  GQ466511   
Anabaena laxa  RPAN14  GQ466510

Anabaena oscillarioides  RPAN4  GQ466493   

100

Anabaena sphaerica  RPAN12  GQ466513
Anabaena (Trichormus) variabilis  RPAN45  GQ466512
Anabaena (Trichormus) variabilis  RPAN16  GQ466514100

Anabaena (Trichormus) variabilis  NIES−23  AP018216  rrnA  (draft genome) 
Nostoc sp.  PCC 7120  RSCN00000000  rrnA  (draft genome) 

100

Nostoc sp.  PCC 6411  no accession   
Nostoc sp.  PCC 7119  no accession   
Nostoc sp.  PCC 6705  no accession   
Nostoc sp.  PCC 6719  no accession   
Nostoc muscorum  CCAP 1453/32  HF678482
Nostoc sp.  PCC 7120  BA000019  rrnA  (complete genome)
Nostoc sp.  PCC 7118  no accession   
Nostoc sp.  PCC 7118 (IAM M−3)  AB016520   

Nostoc spongiaeforme  AKM13  HM573463

monospecific genus 1.10.1: Nostoc
(48)100

100

94

100

Pseudoaliinostoc sejongens  ACKU 594  MT000689  species 1.11.1H
Pseudoaliinostoc soli  ZH1(3)_PS  MH497065  ref. str.  species 1.11.1D
Nostoc sp.  PCC 7912  no accession     species 1.11.1C

100

Anabaena azotica  Ley HB686  AJ488603  species 1.11.1E

100

100

94

74



Nostoc sp.  PCC 6411  no accession   
Nostoc sp.  PCC 7119  no accession   
Nostoc sp.  PCC 6705  no accession   
Nostoc sp.  PCC 6719  no accession   
Nostoc muscorum  CCAP 1453/32  HF678482
Nostoc sp.  PCC 7120  BA000019  rrnA  (complete genome)
Nostoc sp.  PCC 7118  no accession   
Nostoc sp.  PCC 7118 (IAM M−3)  AB016520   

Nostoc spongiaeforme  AKM13  HM573463100

Pseudoaliinostoc sejongens  ACKU 594  MT000689  species 1.11.1H
Pseudoaliinostoc soli  ZH1(3)_PS  MH497065  ref. str.  species 1.11.1D
Nostoc sp.  PCC 7912  no accession     species 1.11.1C

100

Anabaena azotica  Ley HB686  AJ488603  species 1.11.1E

100

Pseudoaliinostoc constrictum  SA30  MK503793  species 1.11.1F

100

Pseudoaliinostoc tiwarii  Li_PS  MH497064  species 1.11.1G

100

Nostoc sp.  MS1  AP023441  rrnA  (complete genome)  species 1.11.1I

100

Nostoc sp.  NIES−2111  AP018184  rrnA  (draft genome) 
Nostoc sp.  NIES−3756  AP017295  rrnA  (complete genome)

species 1.11.1A
(2)

Nostoc sp.  PCC 7423  DQ185242     species 1.11.1B

100

genus 1.11.1: Pseudoaliinostoc
(10)100

94

Nostoc sp.  TCL26−01  CP040297  rrnA  (complete genome)  species 1.11.3A
Nostoc sp.  CENA105  EF088340  species 1.11.3B
Nostoc sp.  PCC 9025  no accession     species 1.11.3C

100

Nostoc sp.  Mau15  AM711544  species 1.11.3D

genus 1.11.3: Nostoc
(4)

93

93

100

Scytonema mirabile  SAG 8379  KM019943
Tolypothrix tenuis  SAG 9479  KM019944
Calothrix brevissima  NIES−22 (IAM M−249)  AP018207  rrnA  (draft genome) 
Calothrix sp.  Mk1−C1  AB275345

species 1.11.2A
(4)

100

Calothrix sp.  FACHB−1219  JACJQK000000000  (draft genome)  species 1.11.2C

100

Calothrix anomala  SAG 1410−4  KM019945
Camptylonemopsis sp.  HA4241−MV5 clone B2−3+p4  JN385292

species 1.11.2B
(2)

genus 1.11.2: Calothrix
(7)100

94

100

100

Minunostoc cylindricum  CHAB 5843 clone 2  MK045296  (ref. str.)
Minunostoc cylindricum  CHAB 5844−1 clone 3  MK045295   
Minunostoc cylindricum  CHAB 5844−1 clone 2  MK045294   
Minunostoc cylindricum  CHAB 5843 clone 3  MK045297  (ref. str.)
Minunostoc cylindricum  CHAB 5843  MH918062  (ref. str.)
Minunostoc cylindricum  CHAB 5844−1  MH918063   

monospecific genus 1.12.6: Minunostoc
(6)

100

Desikacharya sp.  TH1S01  AM711547
Desikacharya constricta  S10  MK354274

monospecific genus 1.12.4: Desikacharya
(2)

100

100

Desikacharya piscinale  CENA21  CP012036  rrnA  (complete genome)
Nostoc sp.  MBR 210  MBRD00000000  rrnA  (draft genome)

Nostoc spongiaeforme  FACHB−130  JACJTB000000000  rrnA  (draft genome)

species 1.12.3C
(3)

100

Calothrix dolichomeres  MBDU 013  KP096227  species 1.12.3B

100

Nostoc sp.  PCC 9104  no accession   
Nostoc sp.  LEGE 06077  JADEWI000000000  rrnA  (draft genome)

species 1.12.3A
(2)

genus 1.12.3: Nostoc
(6)

100

100

100

100

Desikacharya azollae  Kom BAI/1983  AJ630454
Nostoc sp.  FACHB−190  JACJQW000000000  rrnA  (draft genome)
Nostoc sp.  FACHB−87  JACJRX000000000  rrnA  (draft genome)
Aulosira sp.  FACHB−615  JACJSE000000000  rrnA  (draft genome)

Desikacharya sp.  PCC 9426  AM711538   

species 1.12.5C
(5)100

Desikacharya sp.  SAG 2306  GQ287649  species 1.12.5B

100

Desikacharya soli  BHU2_PS  MH036168  species 1.12.5A

genus 1.12.5: Desikacharya
(7)

100

100

Desikacharya thermotolerans  9C−PS  KX252675  (genus)
Desikacharya nostocoides  BHU1_PS  MH036167  (genus)

100

100

Nostoc sp.  PCC 6720  DQ185240   
Nostoc sp.  HK−01  AB085687
Nostoc sp.  PCC 8115 (NIES 21)  AF247595   
Anabaenopsis circularis  NIES−21 (PCC 6720)  AP018174  rrnA  (draft genome) 
Nostoc cycadae  WK−1  BDGE00000000  rrnA  (draft genome)
Nostoc sp.  HK−01  AP018318  rrnA  (complete genome)

Nostoc sp.  PCC 7107  CP003548  rrnA  (complete genome)
Nostoc sp.  PCC 7416  no accession   

species 1.12.1A
(8)94

Fortiea sp.  LEGE XX443  JADEXZ000000000  rrnA  (draft genome)
Trichormus anomalus  HA4352_LM2  KF417426

species 1.12.1B
(2)

genus 1.12.1: Nostoc
(10)93

100

100

100

Nostoc sp.  FACHB−110  JACJRU000000000  rrnA  (draft genome)
Nostoc sp.  FACHB−145  JACJRW000000000  rrnA  (draft genome)

100

100

Nostoc sp.  PCC 9225  no accession   
Nostoc sp.  PCC 9226  no accession   

species 1.12.2A
(2)

Nostoc sp.  YK−01  AB187507  species 1.12.2B

genus 1.12.2: Nostoc
(3)

100

100

94

74

93

Iningainema pulvinus  ES0614 clone F7  KX620755   
Iningainema pulvinus  ES0614 clone F8  KX620756   
Iningainema pulvinus  ES0614 clone F17  KX620757   

Iningainema pulvinus  ES0614  MG970561   

species 1.13.2A
(4)

93

Iningainema sp.  BLCCT55  JACXAE000000000  rrnA  (draft genome)  species 1.13.2B

genus 1.13.2: Iningainema
(5)100

Petalonema sp.  HA4277−MV1  HQ847568
Scytonema cf. chiastum  UCFS19  JN565280

species 1.13.1A
(2)

Scytonema stuposum  P15−MK34 (CCALA 1009)  HF911528
Scytonema stuposum  P13−MK35 (CCALA 1008)  HF911527

species 1.13.1B
(2)

genus 1.13.1: Scytonema
(4)

94

100

100

94

uncultured Geitleria appalachiana  clone 3  KY924318
uncultured Geitleria appalachiana  clone 6  KY924320
uncultured Geitleria appalachiana  clone 7  KY924321

94

uncultured Geitleria appalachiana  clone B  KY924322

monospecific genus 1.13.5: Geitleria
(4)

100

94

100

Nostoc sp.  996  JGI  rrnD  (genus)
Nostoc desertorum  CM1−VF14  JAHHHR000000000  rrnA  (draft genome)

Hassallia sp  WJT32−NPBG1  JAHHHG000000000  rrnB  (draft genome)

100

Nostoc minutum  NIES−26  LXQD00000000  rrnB  (draft genome)
Westiella intricata  UH HT−29−1  JGI  rrnA  (type sp. genus)   

100

94

Spirirestis rafaelensis  WJT71−NPBG6  JAHHID000000000  rrnA  (draft genome)   

100

Dapisostemonum apicaliramis  CCIBt3318  KJ566947  (ref. str.)
Dapisostemonum apicaliramis  CCIBt3536  KJ566945   

monospecific genus 1.13.3: Dapisostemonum
(2)

100

94

94

93

Anabaena torulosa  BF1  GU396091
Nostoc sp.  PCC 7936  no accession   
Trichormus doliolum  doliolum 1  AJ630455

monospecific genus 1.13.4
(3)

94

100

94

93

Dactylothamnos antarcticus  CENA412  MN626663   
Dactylothamnos antarcticus  CENA433  MN626664   

Dactylothamnos antarcticus  CENA410  KM199732  (ref. str.)

100

Tolypothrix sp.  HA4266−MV1 clone 8BpA  JN385291

100

Tolypothrix distorta var. penicillata  UAM 357  HM751846

100

Tolypothrix sp.  NIES−4075  BDUC00000000  rrnA  (draft genome)
Tolypothrix distorta  ACOI 731  HG970652   

species 1.14.1A: Dactylothamnos antarcticus
(7)94

94

Kryptousia microlepis  CENA329  KY508607
Kryptousia microlepis  CENA343  KY508611
Kryptousia microlepis  CENA334  KY508608
Kryptousia microlepis  CENA354  KY508612

species 1.14.1B: Kryptousia microlepis
(4)

93

94

Coleodesmium wrangelii  MC−JRJ1 clone 144−2A  AF334701   
Coleodesmium wrangelii  MC−JRJ1 clone 144−2B  AF334702   

species 1.14.1C: Coleodesmium wrangelii
(2)

94

100

Hassallia littoralis  C76  KF017617
Tolypothrix carrinoi  HA7290−LM1 clone 40B  KU161667

Tolypothrix tenuis  CCALA 197  HG970655
Tolypothrix fasciculata  ACOI3104  HG970653

species 1.14.1D
(4)

100

100

93

100

Hassallia byssoidea  VB512170  JTCM00000000  (type sp. draft genome)
Tolypothrix sp.  PCC 9009  JGI  rrnA   

Tolypothrix sp.  Preslick08  HG970654

species 1.14.1E
(3)

100

100

Azorothix ramosa  BACA0043  MT176712  (type sp. draft genome)
Azorothix ramosa  BACA0093  OM691458  (type sp. draft genome)
Azorothix ramosa  BACA0028  MT176706  (type sp. draft genome)
Azorothix ramosa  BACA0066  MT176722  (type sp. ref. str. draft genome)

Hassallia antarctica  CCALA 955  FR822752
Hassallia antarctica  CCALA 956  FR822753
Hassallia antarctica  CCALA 957  FR822754

100

100

Tolypothrix distorta  SAG 9379  GQ287651   

100

Hassallia byssoidea  CCALA 823  AM905327   

species 1.14.1F
(9)

94

93

94

96

94



Tolypothrix tenuis  CCALA 197  HG970655
Tolypothrix fasciculata  ACOI3104  HG970653100

Hassallia byssoidea  VB512170  JTCM00000000  (type sp. draft genome)
Tolypothrix sp.  PCC 9009  JGI  rrnA   

Tolypothrix sp.  Preslick08  HG970654

species 1.14.1E
(3)

100

Azorothix ramosa  BACA0043  MT176712  (type sp. draft genome)
Azorothix ramosa  BACA0093  OM691458  (type sp. draft genome)
Azorothix ramosa  BACA0028  MT176706  (type sp. draft genome)
Azorothix ramosa  BACA0066  MT176722  (type sp. ref. str. draft genome)

Hassallia antarctica  CCALA 955  FR822752
Hassallia antarctica  CCALA 956  FR822753
Hassallia antarctica  CCALA 957  FR822754

100

100

Tolypothrix distorta  SAG 9379  GQ287651   

100

Hassallia byssoidea  CCALA 823  AM905327   

species 1.14.1F
(9)

94

Coleodesmium cf. scottianum  ANTLH52B5  AY493596
Hassallia andreassonii  CCALA 954  FR822751
Rexia erecta  CAT4−SG4 clone p2D  KF934181  (ref. str.)

94

Rexia erecta  CAT 1M  AY452533   

species 1.14.1G
(4)

93

100

94

93

Azorothix ramosa  BACA0098  OL847350  (type sp. draft genome)
Azorothix ramosa  BACA0441  OL847351  (type sp. draft genome)

species 1.14.1O
(2)

Kryptousia macronema  CENA336  KY508609   
Kryptousia macronema  CENA338  KY508610   

species 1.14.1H: Kryptousia macronema
(2)

100

100

100

Tolypothrix distorta  CAU1  MG641913  (ref. str.)
Tolypothrix distorta  CAU14  MG641917   

Tolypothrix distorta  ATE705 clone 3  MK247974   

100

Tolypothrix distorta  CAU12  MG641915   
Tolypothrix distorta  CAU3  MG641914   

100

100

Tolypothrix distorta  CANT7  MG641912   

100

Tolypothrix distorta  CANT6  MG641910   
Tolypothrix distorta  CANT1 clone 1  MG641907   
Tolypothrix distorta  CANT3  MG641909   
Hassallia sp.  ATA2−3−CV2 clone KO  KF934148

100

Tolypothrix distorta  ATE717 clone 3  MK247975   

100

Hassallia sp.  UB1−KK1 clone 1  KF934131

species 1.14.1I
(12)

100

Hassallia sp.  CM1−HA08  HQ847554
Hassallia sp.  EM2−HA1  HQ847555
Microchaetaceae cyanobacterium  CMT−1SZIN−NPC9 clone RTCS3P1  KF934137

100

Microchaetaceae cyanobacterium  CMT−1BRIN−NPC34 clone NC10A  KF934135
Microchaetaceae cyanobacterium  CMT−1SZIN−NPC9 clone RTCS3P4  KF934140
Microchaetaceae cyanobacterium  WJT2−NPBG8 clone PS1A  KF934146

species 1.14.1J
(6)

100

Tolypothrix distorta  SEV2−5−Ca clone 163−5A  AF334693   
Tolypothrix distorta  SEV2−5−Ca clone 163−5B  AF334694   
Spirirestis rafaelensis  WJT−71−NPBG6  JQ083656   

100

Spirirestis rafaelensis  SRS70 clone 143−2A  AF334690  (ref. str.)

94

Hassallia sp.  CM1−HA09  JQ083649
Hassallia sp.  CM1−HA11  JQ083650

species 1.14.1K
(6)

93

Hassallia sp.  CM1−HA08  JQ083648  species 1.14.1L
Hassallia sp.  WJT32−NPBG1  JAHHHG000000000  rrnA  (draft genome)
Tolypothrix distorta  CAU13  MG641916   
Tolypothrix distorta  ACT712 clone 5  MK247973   

species 1.14.1M
(3)

Tolypothrix campylonemoides  FI5−MK38 clone p10A  JQ083653  species 1.14.1N

100

Tolypothrix distorta  Mon65 clone C  MK478703     species 1.14.1O

100

genus 1.14.1: Tolypothrix
(67)

100

100

Godleya alpina  LCR−CY2  HQ012540  (ref. str.)
Godleya alpina  LCR−CYTOL  HQ012539   
uncultured bacterium  clone SPIT_C10  GQ306033
uncultured cyanobacterium  clone B107202H  HQ189075
uncultured cyanobacterium  clone B107212A  HQ189091

species 1.14.2A: G. alpina
(5)

94

Toxopsis calypsus  PLF clone 1  JN695681   
Toxopsis calypsus  PLF clone 2  JN695682   

species 1.14.2B: "Toxopsis calypsus"
(2)

genus 1.14.2: Godleya
(7)

93

93

94

94

94

Fischerella muscicola  PCC 73103  AJLJ00000000  rrnA  (draft genome)
Westiellopsis sp.  Ar73  DQ786168

Hapalosiphon welwitschii  AKM11  HM573460
Fischerella sp.  PCC 7909  no accession   
Westiellopsis sp.  NQAIF324  KJ636972
Westiellopsis sp.  89−785/4  AJ544222
Westiellopsis sp.  985−1  AJ544090
Westiellopsis prolifica  SAG 2396  AJ544087   
Fischerella muscicola  SAG 2027  AM709634
Fischerella muscicola  SAG 1427−1  AB075985
Hapalosiphon arboreus  3OW05S03  LT745779
Fischerella muscicola  NDUPC001  JX876898
Westiellopsis sp.  1590−1  AJ544088
Westiellopsis sp.  1590−2  AJ544089
Westiellopsis prolifica  El Farafra  KX863667   
Westiellopsis prolifica  VBCCC 022  GQ866912   

Westiellopsis sp.  AKM9  HM573464

species 1.15.1A
(17)

Nostochopsis sp.  07008_00001  KC854779
Nostochopsis sp.  04292_00001  KC854777
Nostochopsis sp.  02876_00001  KC854775
Nostochopsis sp.  HA4207−MV1 clone 2tcon  JN385294

species 1.15.1B
(4)

Nostochopsis sp.  89−45  AJ544081  species 1.15.1C

100

Fischerella sp.  BB981 (SAG 2027)  AJ344560
Nostochopsis lobatus  921  AJ544080   

species 1.15.1D
(2)

Reptodigitus chapmanii  SJRDC1  KF761556  (ref. str.)  species 1.15.1E

94

Fischerella sp.  NQAIF323  KJ636970  species 1.15.1F

100

94

100

100

97

Fischerella sp.  1711  AJ544076
Westiellopsis sp.  SAG 1993  KM019952
Fischerella sp.  ATCC 43239  R. Viswanathan  rrnA
Westiellopsis prolifica  IICB1  NAPS00000000  rrnA  (type sp. draft genome)
Neowestiellopsis sp.  KHW5  MN656995
Neowestiellopsis persica  SA33  MF066912  (ref. str.)
Neowestiellopsis bilateralis  SA16  MF066911
Neowestiellopsis persica  A1387  MZ327713   
Fischerella sp.  PCC 9339  ALVS00000000  rrnA  (draft genome) 
Fischerella ambigua  UTEX 1903  R. Viswanathan  rrnA
Fischerella sp.  NQAIF311  KJ364643
Fischerella muscicola  HA7617_LM2  KF417427
Mastigocladus laminosus  UU774  MNPM00000000  rrnA  (type sp. draft genome)
Fischerella muscicola  UTEX 1829  AB075984

species 1.15.1G
(14)

Westiellopsis sp.  NTVKA05  KM657211  species 1.15.1H
Fischerella sp.  CENA298  MF680043
Fischerella sp.  IAM M−263  AB093491
Fischerella sp.  CENA71  JANBVI000000000  rrnA  (draft genome)

species 1.15.1I
(3)

100

100

92

94

Hapalosiphon sp.  MRB220  LIRN00000000  rrnA  (draft genome)
Hapalosiphon delicatulus  IAM M−266  AB093484
Hapalosiphon sp.  IAM M−264  AB093485
Fischerella sp.  PCC 9431  ALVX00000000  rrnA  (draft genome) 

100

Hapalosiphon welwitschii  UH IC−52−1  JGI  rrnA
Westiella intricata  UH HT−29−1  JGI  rrnB  (type sp. draft genome)
Hapalosiphon sp.  IC−52−3  JGI  rrnA
Westiella intricata  UH HT−29−1  KJ767016   
Hapalosiphon welwitschii  −  AY034793
Westiellopsis prolifica  SAG 1693  AJ544086   

100

Hapalosiphon sp.  SAMA 45  GQ354274

species 1.15.1J
(11)

100

94

100

Hapalosiphon hibernicus  BZ−3−1  EU151900
Pelatocladus maniniholoensis  HA4357−MV3 clone Ftcon  JN385293  (ref. str.)
Fischerella sp.  NIES−4106  AP018298  rrnA  (draft genome) 
Pelatocladus maniniholoensis  ACKU638  MT814019   

species 1.15.1K
(4)

genus 1.15.1
(59)

82

100

Chlorogloeopsis sp.  GRN−1  DQ430996
unidentified HTF  PCC 7517  no accession   
unidentified HTF  PCC 7519  no accession   
unidentified HTF  PCC 7518  X68780   

99

54

93



Westiella intricata  UH HT−29−1  JGI  rrnB  (type sp. draft genome)
Hapalosiphon sp.  IC−52−3  JGI  rrnA
Westiella intricata  UH HT−29−1  KJ767016   
Hapalosiphon welwitschii  −  AY034793
Westiellopsis prolifica  SAG 1693  AJ544086   

100

Hapalosiphon sp.  SAMA 45  GQ354274

(11)

100

100

Hapalosiphon hibernicus  BZ−3−1  EU151900
Pelatocladus maniniholoensis  HA4357−MV3 clone Ftcon  JN385293  (ref. str.)
Fischerella sp.  NIES−4106  AP018298  rrnA  (draft genome) 
Pelatocladus maniniholoensis  ACKU638  MT814019   

species 1.15.1K
(4)

100

Chlorogloeopsis sp.  GRN−1  DQ430996
unidentified HTF  PCC 7517  no accession   
unidentified HTF  PCC 7519  no accession   
unidentified HTF  PCC 7518  X68780   
unidentified HTF  PCC 7702  ALWA00000000  rrnA  (draft genome) 
Chlorogloeopsis sp.  GRN−2  DQ430997
Chlorogloeopsis sp.  GRN−4  DQ430999
Chlorogloeopsis sp.  GRN−5  DQ431000

Chlorogloeopsis sp.  RU41_Rupite  MG207950

monospecific genus 1.15.2: unidentified thermophiles
(9)

94

Chlorogloeopsis fritschii  PCC 6912  AJLN00000000  rrnA  (type sp. draft genome) 
Chlorogloeopsis sp.  PCC 9212  AJLM00000000  rrnA  (draft genome) 
Chlorogloeopsis fritschii  PCC 6718  AF132777   
Chlorogloeopsis fritschii  PCC 6912  RSCJ00000000  rrnA  (type sp. draft genome) 

monospecific genus 1.15.3: Chlorogloeopsis
(4)

100

100

100

99

98

Fischerella thermalis  PCC 7521  AJLL00000000  rrnA  (type sp. draft genome) 
Fischerella sp.  PCC 9114  no accession   
Fischerella sp.  PCC 7523  no accession   
Fischerella sp.  JSC−11  AGIZ01000001  rrnA  (draft genome)
Fischerella thermalis  WC441  NHAD00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  WC439  NHAE00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  WC246  NHAH00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  WC341  NGZW00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  WC157  NGZV00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  WC119  NGZT00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  CCMEE 5282  NMQC00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  WC538  NHAA00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  WC114  NGZU00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  WC442  NHAC00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  BR2B  NMQG00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  WC344  NHAF00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  WC245  NHAI00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  CCMEE 5208 (PCC 10003)  NMQH00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  WC1110  NGZS00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  WC527  NHAB00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  WC213  NHAK00000000  rrnA  (type sp. draft genome)

Fischerella sp.  PCC 7522  no accession   

93

Mastigocladus laminosus  Shioteyu  AB607202   
Mastigocladus laminosus  ShioI  AB607200   
Mastigocladus laminosus  Higa  AB607198   
Fischerella sp.  NIES−3754  AP017305  rrnA  (complete genome)
Fischerella major  NIES−592  MRCA00000000  rrnA  (draft genome)
Fischerella sp.  KatS3mg066  AP024677  rrnA  (complete genome)

species 1.15.4A
(28)

100

Mastigocladus laminosus  LSII  AB607206   
Mastigocladus laminosus  Saku  AB607203   
Mastigocladus laminosus  CCAP 1447/3  JX316764   

Mastigocladus laminosus  LSI  AB607205   

100

Fischerella thermalis  CCMEE 5201  NMQK00000000  rrnA  (type sp. draft genome)
Mastigocladus ambikapurensis  TA−9  MN966421

species 1.15.4B
(6)

100

94

Fischerella sp.  MV11  DQ786170
Fischerella sp.  RV14  DQ786172

Fischerella thermalis  CCMEE 5205  NMQJ00000000  rrnA  (type sp. draft genome)
Fischerella thermalis  CCMEE 5268  NMQA00000000  rrnA  (type sp. draft genome)
Mastigocladus sp.  CHP1  KX035101

species 1.15.4C
(5)

93

94

94

93

Fischerella sp.  JS2  CP135918  complete genome
Fischerella sp.  JS2  CP135918  complete genome

species 1.15.4E
(2)

100

100

Fischerella muscicola  PCC 7414  AJLK00000000  rrnA  (draft genome) 
Fischerella sp.  PCC 7520  no accession   
Fischerella sp.  PCC 7603  no accession   
Fischerella sp.  PCC 7115  no accession   
Mastigocladus laminosus  Greenland_8  DQ431003   
Fischerella muscicola  CCMEE 5323  NRQW00000000  rrnA  (draft genome)

species 1.15.4D
(6)

genus 1.15.4: Fischerella
(47)

100

94

Fischerella sp.  PCC 8703  no accession   
Fischerella sp.  PCC 9605  ALVT00000000   rrnA  (draft genome) 

monospecific genus 1.15.5: Fischerella
(2)

94

97

54

98

Calothrix sp.  336/3  CP011382  rrnA  (complete genome)
Calothrix sp.  CCAP 1410/14  HF678500
Calothrix sp.  HA4236−MV1  HQ847563

monospecific genus 1.15.6: Calothrix
(3)

99

94

Calothrix sp.  PCC 7709  no accession   
Calothrix sp.  PCC 7716  no accession   
Calothrix sp.  PCC 7715  KM019959   
Calothrix sp.  PCC 7716  AP025018  rrnA  (complete genome)
Calothrix sp.  PCC 7716  AP025018  rrnE  (complete genome)
Dulcicalothrix alborzica  Alborz  MH014811

100

100

Calothrix sp.  HK−06  AB694935

species 1.15.7A
(7)

100

Calothrix sp.  PCC 7103  ALVJ00000000  rrnA  (draft genome) 
Calothrix sp.  PCC 7713  no accession   

species 1.15.7B
(2)

100

91

Calothrix sp.  NIES−4071  AP018255  rrnB  (complete genome)
Calothrix sp.  NIES−4105  AP018290  rrnB  (draft genome) 
Calothrix sp.  YK−03  AB694930

Calothrix sp.  NIES−4071  AP018255  rrnA  (complete genome)

100

Calothrix sp.  NIES−4105  AP018290  rrnA  (draft genome) 

species 1.15.7C
(5)

94

93

Calothrix desertica  PCC 7102  JGI  rrnA   
Calothrix desertica  PCC 7102  NZ_RSCL00000000  rrnA  (draft genome) 

species 1.15.7D
(2)

100

Calothrix sp.  MU27 UAM−315  EU009152
Calothrix sp.  TJ12 UAM−372  EU009154
Calothrix scopulorum  SAG 3679  KM019957

100

Calothrix sp.  UAM 373  HM751855

species 1.15.7E
(4)

93

Calothrix sp.  2T08  FR798918
Calothrix parietina  2T10  FR798917

species 1.15.7I
(2)

100

100

100

100

Calothrix sp.  RN41  KP681563  species 1.15.7F

90

Calothrix sp.  HA4395−MV3  HQ847571

100

Calothrix sp.  HA4186−MV5 clone B2 + p10AB  HQ847580
Calothrix sp.  HA4186−MV5 clone B2 + p10D  HQ847581

species 1.15.7G
(2)

100

93

Calothrix sp.  SEV5−4−C5  KT336448
Calothrix parietina  SRSBG−14 clone 144−1A  AF334695

species 1.15.7H
(2)

genus 1.15.7: Calothrix
(28)

99

93

Dulcicalothrix sp.  25C−PS  OK138872
Dulcicalothrix sp.  Zw1−PS clone 1  OK138871

species 1.15.9B
(2)

Dulcicalothrix necridiiformans  V13  KY863521  (ref. str.)  species 1.15.9C

100

Calothrix brevissima  AKM12  HM573459
Calothrix sp.  PCC 7714  AJ133164   

species 1.15.9A
(2)

genus 1.15.9: Calothrix
(5)

100

100

93

100

Calothrix sp.  PCC 7911  no accession   
Calothrix sp.  PCC 7915  no accession   
Calothrix sp.  PCC 7913  no accession   
Calothrix sp.  PCC 7916  no accession   

species 1.15.8A
(4)

Calothrix sp.  PCC 7914  no accession     species 1.15.8B

genus 1.15.8: Calothrix
(5)100

94

99

Rivularia sp.  VP4−08  FR798919
Rivularia sp.  MU24 UAM−305  EU009149

genus 1.15.10: Rivularia
(2)

89

100

Macrochaete psychrophila  TS40B/09  KR350574   
Macrochaete psychrophila  NU16B/09  KR350580   
Macrochaete psychrophila  CCALA 1092 clone 1  KR350577  (ref. str.)

Macrochaete psychrophila  ANT SPH 13/96  KT336438   

100

Macrochaete psychrophila  CCALA 32  KT336439   
Macrochaete psychrophila  CCALA 1092 clone 2  KR350578  (ref. str.)
Macrochaete psychrophila  CCALA 1092 clone 3  KR350579  (ref. str.)

monospecific genus 1.15.11: Macrochaete
(7)100

100

100

100

99



Calothrix sp.  PCC 7911  no accession   
Calothrix sp.  PCC 7915  no accession   
Calothrix sp.  PCC 7913  no accession   
Calothrix sp.  PCC 7916  no accession   

species 1.15.8A
(4)

Calothrix sp.  PCC 7914  no accession     species 1.15.8B

genus 1.15.8: Calothrix
(5)100

99

Rivularia sp.  VP4−08  FR798919
Rivularia sp.  MU24 UAM−305  EU009149

genus 1.15.10: Rivularia
(2)100

Macrochaete psychrophila  TS40B/09  KR350574   
Macrochaete psychrophila  NU16B/09  KR350580   
Macrochaete psychrophila  CCALA 1092 clone 1  KR350577  (ref. str.)

Macrochaete psychrophila  ANT SPH 13/96  KT336438   

100

Macrochaete psychrophila  CCALA 32  KT336439   
Macrochaete psychrophila  CCALA 1092 clone 2  KR350578  (ref. str.)
Macrochaete psychrophila  CCALA 1092 clone 3  KR350579  (ref. str.)

monospecific genus 1.15.11: Macrochaete
(7)100

100

Macrochaete santannae  CCALA 1093  KT336440
Macrochaete lichenoides  SAG 3292  KM020001

monospecific genus 1.15.12: Macrochaete
(2)

100

94

Calothrix sp.  NIES−4101  AP018280  rrnA  (complete genome)   
Calothrix sp.  UHCC 0171  JAYGHN000000000  rrnA  (draft genome)  genus

monospecific genus 1.15.20
(2)

100

100

100

100

Calothrix sp.  BECID9  AM230688
Fulbrightiella sp.  PCC 6303  CP003610  rrnA  (ref. str.  complete genome)
Fulbrightiella sp.  PCC 6303  CP003610  rrnB  (ref. str.  complete genome)
Calothrix sp.  BECID4  AM230690
Calothrix sp.  PCC 8909  no accession   
Calothrix parietina  CCAP 1410/11  HE974991

Calothrix sp.  BIR LS5  AM230686
Calothrix sp.  XP4B  AM230692
Calothrix sp.  BECID26  AM230695

species 1.15.13A
(9)

Fulbrightiella bharadwajae  18G−PS  OK083627  (ref. str.)
Fulbrightiella bharadwajae  18G−PS  OK161230  (ref. str.)

1.15.13
(2)

Fulbrightiella oahuensis  HA4248−MV3  ON706997  species 1.15.13C

species 1.15.13B
(3)

100

genus 1.15.13
(12)

100

100

Calothrix sp.  XSP10A  AM230679
Calothrix sp.  BECID1  AM230680
Calothrix sp.  UKK3412  AM230681
Calothrix sp.  BECID16  AM230682

Sherwoodiella mauiensis  HA4860−CV1 operon 1  KT336444  1  (ref. str.)
Sherwoodiella mauiensis  HA4860−CV1 operon 2  KT336445  2  (ref. str.)
Calothrix sp.  BECID33  AM230683  species 1.15.14B

100

species 1.15.14A
(7)

75

100

Calothrix sp.  NIES−3974  AP018254  rrnA  (complete genome)  species 1.15.14C

genus 1.15.14: Calothrix
(8)

100

100

94

93

Microchaete sp.  CENA176  KC695868  (genus)

97

Calothrix parasitica  NIES−267  AP018227  rrnA  (draft genome)
Rivularia sp.  PCC 7116  CP003549  rrnA  (complete genome)
Rivularia sp.  PCC 7815  no accession   

100

Rivularia sp.  PCC 7426  no accession   

species 1.15.15D
(4)

100

Rivulariaceae cyanobacterium  C708_M3 clone 3  KT936564  species 1.15.15B

100

Nunduva biania  C708_M10 clone 1  KT936561
Nunduva biania  C708_M10 clone 2  KT936562

species 1.15.15E
(2)

93

94

Nunduva sp.  LEGE 07159  KC989702
Nunduva britannica  CCAP 1445/1  HE797730

Rivularia sp.  PCC 7810  no accession   
uncultured Rivularia sp.  BC3217  OY762007  rrnA  (complete genome)

species 1.15.15F
(4)

100

100

94

94

Nunduva fasciculata  C58_M5 clone 2  KT936572   
uncultured Nunduva fasciculata  C57_M6 clone 1  KT936565   
uncultured Nunduva fasciculata  C57_M7 clone 2  KT936566   

94

Nunduva kania  C458−M16−K66 clone 3  MF383372

species 1.15.15G
(4)

94

100

Kyrtuthrix huatulcensis  C708 clones 123  KT936560  species 1.15.15C

94

Calothrix sp.  BECID14  AM230671
Rivularia sp.  XP3A  AM230672
Calothrix sp.  XP9A  AM230670
Rivularia sp.  XSP25A  AM230665
Plectonema cf. radiosum  LEGE 06105  JADEWL000000000  rrnA  (draft genome)
Rivularia halophila  PUNA_NP3_PCI185B  KY296608
Rivularia sp.  PCC 7111  no accession   

100

94

94

Rivularia atra  BIR MGR1  AM230675

94

Rivularia atra  BIR KRIV1  AM230674
Rivularia sp.  PCC 7204  no accession   
Rivularia sp.  PCC 7711  no accession   
Calothrix sp.  PCC 8904  no accession   

93

species 1.15.15A
(12)

94

94

genus 1.15.15: Rivularia (marine  saline)
(28)94

100

Rivularia sp.  1PA10  FJ660984
Rivularia sp.  1PA4  FJ660981
Rivularia sp.  1PA20  FJ660977
Rivularia sp.  1PA17  FJ660974
Rivularia sp.  7PA14  FJ66099294

Rivularia sp.  1PA5  FJ660982

100

Rivularia sp.  1PA23  FJ660980

94

Rivularia sp.  1PA19  FJ660976

monospecific genus 1.15.16: Rivularia (desert)
(8)

93

93

Phyllonema aviceniicola  CENA324  KT731145   
Phyllonema aviceniicola  CENA341  KT731158  (ref. str.)
Phyllonema aviceniicola  CENA330  KT731150   
Phyllonema aviceniicola  CENA325  KT731146   

species 1.15.17A: P. aviceniicola
(4)

Phyllonema tangolundensis  FCME C76M18K59  MG754003  species 1.15.17B

94

uncultured Phyllonema ansata  M54  MG745301
uncultured Phyllonema ansata  M55  MG745302
uncultured Phyllonema ansata  C694−M4  KT936573

species 1.15.17C: P. ansata
(3)

genus 1.15.17: Phyllonema
(8)

94

94

93

94

Mastigocoleus testarum  BC008  LMTZ00000000  rrnA  (type sp. draft genome genus)   

100

Richelia intracellularis  HH01  CAIY00000000  rrnA  (type sp. draft genome)
Richelia intracellularis  HM01  CAIS00000000  rrnA  (type sp. draft genome)

species 1.15.18A
(2)

Richelia intracellularis  RC01  CBZS000000000  rrnA  (type sp. draft genome)  species 1.15.18B

genus 1.15.18: Richelia
(3)

100

Calothrix rhizosoleniae  SC01  FYBH00000000  rrnA  (draft genome)

94

94

94

85

Scytonematopsis contorta  HA4267−MV1  HQ847558
Scytonematopsis contorta  HA4292−MV4  HQ847559

monospecific genus 1.15.19: Scytonematopsis
(2)

84

93

Stigonema turfaceum  CBFS A−031 clone CAT5C−S1  KM046995
Stigonema turfaceum  CBFS A−031 clone CAT5C−S3  KM046997
Stigonema turfaceum  CBFS A−031 clone CAT5C−S2  KM046996

94

Stigonema lechangense  YN2−2  KT867217

93

Stigonema lechangense  YN2−3  KT867218
uncultured Stigonema turfaceum  clone Q1−2  KT867159

93

100

Stigonema cf. robustum  CBFS A−027 clone CR−S12  KM047001
Stigonema cf. robustum  CBFS A−027 clone CR−S16  KM047003

species 1.16.1A
(8)

94

93

Stigonema tomentosum  CBFS A−028 clone CAT1C−4  KM047013
Stigonema tomentosum  CBFS A−028 clone CAT1C−5  KM047014
Stigonema hormoides  CBFS A−030 clone CAT3A−1  KM047007
Stigonema hormoides  CBFS A−030 clone CAT3A−3  KM047008

species 1.16.1B
(4)

93

94

Stigonema dinghuense  DHS0071  KJ786941
Stigonema dinghuense  DHS0072  KJ786940

species 1.16.1C: S. dinghuense
(2)

uncultured Stigonema hormoides  clone Q9−5  KT867140  species 1.16.1H
uncultured Stigonema juriensis  clone JUR147  MK471331  species 1.16.1I

100

100

94

100

93

94

Stigonema informe  CBFS A−033 clone CDBWA−S7  KM046998
Stigonema informe  CBFS A−033 clone CDBWA−S9  KM047000
Stigonema informe  CBFS A−033 clone CDBWA−S8  KM046999

100

Stigonema lichenoides  SYKOAs03918  MT090674

species 1.16.1D: S. informe
(4)

100

93

100

Stigonema ocellatum  CBFS A−032 clone NRO−1  KM047015
Stigonema ocellatum  CBFS A−032 clone NRO−2  KM047016
Stigonema ocellatum  CBFS A−032 clone NRO−3  KM047017

species 1.16.1E
(3)

100

100

Stigonema panniforme  CBFS A−026 clone Hawaii−1  KM047018
Stigonema panniforme  CBFS A−026 clone Hawaii−3  KM047020
Stigonema sp.  04070_00001  KC854773

species 1.16.1F
(3)

100

Stigonema ocellatum  CBFS A−029 clone CAT1III−7  KM047011
Stigonema ocellatum  CBFS A−029 clone CAT1III−10  KM047012

species 1.16.1G
(2)

100

100

genus 1.16.1: Stigonema
(28)

100

100

Rhizonema sp.  BDE19  KT884019
Rhizonema sp.  X170  KT884040
Rhizonema sp.  SC/46  KT883988
Rhizonema sp.  SC/67A  KT884015

species 1.16.2A
(6) genus 1.16.2: Rhizonema

100

94

94



Stigonema informe  CBFS A−033 clone CDBWA−S8  KM046999
Stigonema lichenoides  SYKOAs03918  MT090674

(4)
100

Stigonema ocellatum  CBFS A−032 clone NRO−1  KM047015
Stigonema ocellatum  CBFS A−032 clone NRO−2  KM047016
Stigonema ocellatum  CBFS A−032 clone NRO−3  KM047017

species 1.16.1E
(3)100

Stigonema panniforme  CBFS A−026 clone Hawaii−1  KM047018
Stigonema panniforme  CBFS A−026 clone Hawaii−3  KM047020
Stigonema sp.  04070_00001  KC854773

species 1.16.1F
(3)

100

Stigonema ocellatum  CBFS A−029 clone CAT1III−7  KM047011
Stigonema ocellatum  CBFS A−029 clone CAT1III−10  KM047012

species 1.16.1G
(2)

100

100

100

100

Rhizonema sp.  BDE19  KT884019
Rhizonema sp.  X170  KT884040
Rhizonema sp.  SC/46  KT883988
Rhizonema sp.  SC/67A  KT884015
Rhizonema sp.  ERI/19b  KT883984

Scytonema sp.  Leucking_16563  EU818959

species 1.16.2A
(6)93

uncultured Streptostemon lutescens  clone JUR201  KJ566946  species 1.16.2B

genus 1.16.2: Rhizonema
(7)

93

uncultured cyanobacterium  clone C_ORG_C26_B06−T7  JQ310243
uncultured cyanobacterium  clone B_ORG_B53_H04−T7  JQ310269

uncultured bacterium  clone YF924  KF037922

100

uncultured cyanobacterium  clone C_ORG_C36_F06−T7  JQ310250

100

Petalonema sp.  ANTGENTNER28  AY493624

monospecific genus 1.16.3: Petalonema
(5)100

93

93

100

94

Stigonema ocellatum  SAG 4890  JADQBA000000000  rrnA  (draft genome)
Stigonema ocellatum  SAG 4890 (PCC 9435)  AJ544082
Stigonema ocellatum  PV15  MW042890

Stigonema ocellatum  SAMA 35  GQ354275

monospecific genus 1.16.4: Stigonema
(4)

100

94

94

Heteroscytonema crispum  SSC101402  MG970547   
Heteroscytonema crispum  UCFS15  JN565279   

Heteroscytonema crispum  UCFS17  JN565277   

100

Heteroscytonema crispum  UCFS21  JN565278   
Heteroscytonema crispum  EC101405  MG970543   
Heteroscytonema crispum  FACHB−285  MG970552   
Heteroscytonema sp.  UCFS10  HM629428

94

monospecific genus 1.16.5: Heteroscytonema
(7)

100

94

94

93

94

Aetokthonos hydrillicola  B3 Florida clone NCp8C  KF934178   
Aetokthonos hydrillicola  AEL04 (CCALA 1050)  AY785313  (ref. str.)
Aetokthonos hydrillicola  B3 Florida clone NCp8A  KF934176   

100

Aetokthonos hydrillicola  clone MIZ23  AB179514   

monospecific genus 1.17.1: Aetokthonos
(4)

100

Scytonematopsis maxima  LCR−FBC  HQ012541  species 1.17.2A
Scytonema crispum  U55−MK38 (CCALA 1007)  HF911526  species 1.17.2B

genus 1.17.2: Scytonema
(2)

93

100

94

Richelia sinica  FACHB−800  JACJTT000000000  rrnA  (draft genome)
Richelia sinica  FACHB−800  CP021056  rrnA  (complete genome)
Cronbergia amazonensis  CMAA1598  MF002129

100

Cronbergia siamensis  NQAIF308  KJ636961   
Cronbergia siamensis  SAG 1182  KM019950  (ref. str.)

100

Cronbergia sp.  MBDU 012  KX913929

monospecific genus 1.18.1: Cronbergia
(6)

Neocylindrospermum variakineticum  NUACC17  LC700484   
Neocylindrospermum variakineticum  NUACC18  LC700483   

monospecific genus 1.18.2
(2)

100

100

92

100

Brasilonema sennae  CENA114  CP030118  rrnA  (complete genome)
Brasilonema octagenarum  UFV−E1  CP030121  rrnA  (complete genome)
Brasilonema octagenarum  HA4186−MV1  HQ847562
Brasilonema octagenarum  UFV−E1  EF150854

Brasilonema octagenarum  UFV−OR1  EF150855
Brasilonema sennae  CENA114  CP030118  rrnC  (complete genome)
Scytonema sp.  SAG 6781  KM019951
Brasilonema octagenarum  BLCC−T71  MT396511
Brasilonema octagenarum  BLCC−T74  MT396515100

Brasilonema fioreae  BLCC−T72  MT396512
Brasilonema fioreae  BLCC−T73  MT396514
Brasilonema fioreae  BLCC−T83  MT396516

100

Brasilonema fioreae  BLCC−T86  MT396513
Brasilonema roberti−lammi  los manantiales1  GQ443308

100

100

100

Brasilonema sp.  HA4187−MV1  HQ847566

species 1.19.4A
(15)

93

Brasilonema wernerae  BLCC−T49  MT396508  species 1.19.4I

100

Brasilonema bromeliae  SPC 951  DQ486055  (ref. str.)
Scytonema sp.  RU_4_4  JAAUSC000000000  rrnA  (draft genome)

Brasilonema sp.  CENA114  EF117246

100

Brasilonema santannae  BLCC−T43  MT396506
Brasilonema santannae  BLCC−T64  MT396507

species 1.19.4B
(5)

100

100

Scytonema tolypothrichoides  VB−61278  JXCA00000000  rrnA  (draft genome)  species 1.19.4C

100

100

100

Brasilonema tolantongensis  BLCC−T51  MT396510
Brasilonema tolantongensis  BLCC−T61  MT396509
Brasilonema sp.  NQAIF325  KJ636963
Brasilonema tolantongensis  Tolantongo  JN676147

species 1.19.4D
(4)

100

100

Scytonema sp.  00557_00001  KC854780  species 1.19.4E

100

Brasilonema sp.  PT5−MK70  KY365510  species 1.19.4H

100

Brasilonema terrestre  CENA116  EF490447  species 1.19.4F

100

Brasilonema burkei  HA4348−LM4 clone 38A  KU161663  species 1.19.4G

genus 1.19.4: Brasilonema
(30)

100

Iphinoe cf. spelaeobios  DKA−1  JQ435484
Iphinoe spelaeobios  LO2−B1  HM748317  (ref. str.)
Symphyonemopsis sp.  VAPOR1  AJ544085

93

Iphinoe sp.  HA−4291−MV1 clone 1A  KF934175
uncultured cyanobacterium  clone HAVOmat34  EF032787

species 1.19.5A
(5)94

Stigonematales cyanobacterium  SA1301/Zammit 2007/7  HQ917695
Stigonematales cyanobacterium  SP302/Zammit 2007/8  HQ917696
Spelaeonaias floccida  PH00323987  KY018918  (ref. str.)

uncultured Symphyonemopsis sp.  clone TRK15  AY874099

species 1.19.5B
(4)

Nostocales cyanobacterium  HT−58−2  CP019636  rrnA  (complete genome)  species 1.19.5C

94

genus 1.19.5
(10)

100

93

100

93

Scytonema hyalinum  CMT−1BRIN−NPC32 clone T2  KY365454
Scytonema sp.  CMT−1BRIN−NPC32 clone NCP9A  KF934173
Scytonema sp.  CXA108−5−BZ clone 5BZ  KF934174

100

Scytonema sp.  HK−05  MRCF00000000  rrnA  (draft genome)
Scytonema sp.  HK−05 (NIES−2130)  AP018194  rrnA  (draft genome) 

Scytonema sp.  CMT−1SWIN−NPC17 clone CGPNA  KF934170

94

Scytonema sp.  WJT9−NPG6A clone PS3A  KF934171
Scytonema sp.  PCC 7814  no accession   

Scytonema hyalinum  HAF2−B2−C1  KY365447
Scytonema arcangeli  CCIBt3134  KC682101
Scytonema arcangelii  MX1  KY365446

93

Scytonema sp.  YK−02  AB694929

93

Scytonema sp.  NIES−4073  AP018268  rrnA  (draft genome) 
Scytonema hyalinum  FI−8A clone 144−3B  AF334699

Scytonema hyalinum  FI−8A clone 144−3C  AF334700

94

93

Scytonema hyalinum  FI5−JRJ03 clone 13  KY365441
Scytonema hyalinum  CMT−1SWIN−NPC17  KY365455

monospecific genus 1.19.1: Scytonema
(17)

Symphyonema sp.  1269−1  AJ544083
Symphyonema sp.  1517  AJ544084

species 1.19.2A
(2)

Symphyonema bifilamentata  9728  MW565974  species 1.19.2B

genus 1.19.2: Symphyonema
(3)

100

100

100

Mastigocladopsis repens  PCC 10914  ALVW00000000  rrnA  (draft genome) 
Mastigocladopsis repens  MORA  AJ544079

monospecific genus 1.19.3: Mastigocladopsis
(2)

94

94

100

94

Scytonema hofmannii  PCC 7110  ANNX00000000  rrnA  (type sp. draft genome) 
uncultured cyanobacterium  clone CAR−Z26*c−D11  FN298127

monospecific genus 1.19.6: Scytonema
(2)

Scytonema sp.  IAM M−262  AB093483
Scytonema sp.  U−3−3  AY069954

monospecific genus 1.19.7: Scytonema
(2)

93

100

Scytonema sp.  UIC 10036  WJFC00000000  rrnA  (draft genome genus)   

100

Scytonema sp.  CCIBt3569  KC682103
uncultured cyanobacterium  clone Z4MB53  FJ484853
Scytonema crispum  ER051501  MG970546

monospecific genus 1.19.8: Scytonema
(3)

94

Scytonema sp.  PMC 107018  MN823177  (genus)

100

100

100

Scytonema cf. fritschii  UCFS22  JN565281
Scytonema cf. fritschii  UCFS23  JN565282
Scytonema javanicum  U41−MK36  HF911525

monospecific genus 1.19.9: Scytonema
(3)

94

Petalonema alatum  CBFS A−035 clone SK−11  KM047021   monospecific genus 1.19.10: Petalonema

100

93

94

93

98



Mastigocladopsis repens  MORA  AJ544079 (2)
Scytonema hofmannii  PCC 7110  ANNX00000000  rrnA  (type sp. draft genome) 

uncultured cyanobacterium  clone CAR−Z26*c−D11  FN298127
monospecific genus 1.19.6: Scytonema
(2)

Scytonema sp.  IAM M−262  AB093483
Scytonema sp.  U−3−3  AY069954

monospecific genus 1.19.7: Scytonema
(2)

93

100

Scytonema sp.  UIC 10036  WJFC00000000  rrnA  (draft genome genus)   

100

Scytonema sp.  CCIBt3569  KC682103
uncultured cyanobacterium  clone Z4MB53  FJ484853
Scytonema crispum  ER051501  MG970546

monospecific genus 1.19.8: Scytonema
(3)

94

Scytonema sp.  PMC 107018  MN823177  (genus)

100

100

100

Scytonema cf. fritschii  UCFS22  JN565281
Scytonema cf. fritschii  UCFS23  JN565282
Scytonema javanicum  U41−MK36  HF911525

monospecific genus 1.19.9: Scytonema
(3)

94

Petalonema alatum  CBFS A−035 clone SK−11  KM047021   
Petalonema alatum  CBFS A−035 clone SK−12  KM047022   

monospecific genus 1.19.10: Petalonema
(2)

100

93

100

Scytonema hyalinum  HAF2B2c1 clone P11  KY365485
Plasmid 4 Scytonema sp.  HK−05 (NIES−2130) plasmid  AP018198  rrnE  (complete genome)

Scytonema sp.  HTT−U−KK4 clone p6B  HQ847552
Scytonema sp.  HAF2−B2−c1 clone p11A  HQ847553

94

Scytonema sp.  CMT−1BRIN−NPC39 clone CGSFD1  KF934156
Scytonema hyalinum  WJT9−NPBG6A  KY365499

93

94

Scytonema sp.  CMT−1BRIN−NPC31 clone PI1  KF934153
Scytonema sp.  WJT73−NPBGC clone PS12B  KF934167

94

Scytonema sp.  CMT−1SWIN−NPC17 clone CGPNG  KF934160
Scytonema sp.  CMT−1FBIN−NPC21 clone RTCS2P4  KF934159
Scytonema sp.  WJT4−NPBG1 clone PS2A  KF934161
Scytonema sp.  CMT−1FBIN−NPC21 clone RTCS2P1  KF934158
Scytonema sp.  CMT−1BRIN−NPC30 clone CGP14D  KF934152

100

Scytonema hyalinum  CMT−1BRIN−NPC32 clone T1  KY365500
Scytonema sp.  CMT−1BRIN−NPC32 clone NCP9B  KF934155

94

100

100

Scytonema hyalinum  CMT−1SWIN−NPC17  KY365501
Scytonema sp.  WJT71−NPBG27 clone PS11A  KF934164

93

Scytonema sp.  WJT71−NPBG27 clone PS11C  KF934165
Scytonema sp.  ATA−SAL−RM1 clone A  KF934168
Scytonema sp.  ATA−SAL−RM1 clone B  KF934169
Scytonema sp.  HA4185−MV1  HQ847565

100

Scytonema millei  VB511283  JTJC000000002  rrnA  (draft genome)
Scytonema arcangelii  MX1  KY365486

100

94

monospecific genus 1.19.11: Scytonema
(23)

93

94

100

Ewamiania thermalis  TS0513 clone E4  KX781313  (ref. str.)
Ewamiania thermalis  TS0513 clone E6  KX781314  (ref. str.)

monospecific genus 1.19.12: Ewamiania
(2)

100

94

Chakia ciliosa  CCALA 1015  KC875343  (ref. str.)
Chakia ciliosa  8  KC875345   
Chakia ciliosa  5  KC875344   
Chakia ciliosa  27  KC875346   

monospecific genus 1.19.13: Chakia
(4)

93

93

94

94

Hormoscilla pringsheimii  CCALA 1054  KP412629
Hormoscilla pringsheimii  SAG 1407−1  KM019982
Hormoscilla pringsheimii  SAG 1407−1  KC572078
uncultured cyanobacterium  clone B107212C  HQ189093

species 2.2.3B
(4)

100

Katagnymene terrestris  FBCC−A195  MZ536612  species 2.2.3D
uncultured cyanobacterium  clone B109204H  HQ188995  species 2.2.3E

100

100

Crinalium epipsammum  PCC 9333  CP003620  rrnA  (complete genome)
Crinalium epipsammum  SAG 2289  AB115964
Crinalium magnum  SAG 3487  AB115965
uncultured cyanobacterium  clone B108212A  HQ189052
uncultured bacterium  clone SINI971  HM127281

species 2.2.3A
(5)

100

100

100

100

Crinalium magnum  Hg−6−6  MK211234
Hormoscilla cf. pringsheimii  Us−s−6−2  MH688842

species 2.2.3C
(2)

genus 2.2.3
(13)

100

Starria zimbabweensis  SAG 7490  AB115962   
uncultured bacterium  clone LOXA−f09  EU869561

monospecific genus 2.2.4: Starria
(2)

100

100

Ancylothrix terrestris  10PC  KT819199
Ancylothrix terrestris  12PC  KT819201
Ancylothrix terrestris  13PC  KT819202

Ancylothrix sp.  D3o  JAMXEX000000000  rrnA  (draft genome)

monospecific genus 2.2.1: Ancylothrix
(4)

100

Ancylothrix rivularis  8PC  KT819197  (ref. str.)
Ancylothrix rivularis  9PC  KT819198   
Ancylothrix rivularis  7PC  KT819196   

monospecific genus 2.2.2: Ancylothrix
(3)

100

93

Microcoleus sp.  FACHB−672  JACJOU000000000  (draft genome)

100

Marmoreocelis xerophila  CATCB5  MT311247  (ref. str.)

100

100

100

Chamaesiphon minutus  PCC 6605  CP003600  rrnA  (complete genome)
Chamaesiphon sp.  PCC 8308  no accession   

species 2.1.1A
(2)

Chamaesiphon polymorphus CCALA 037  CCALA 037  PVWO00000000  rrnA  (draft genome)
Chamaesiphon polonicus  SAG 3287  KM019983

species 2.1.1D
(2)

100

93

Chamaesiphon subglobosus  PCC 7430  AY170472   
Synechocystis sp.  PCC 7809  no accession   

species 2.1.1E
(2)

93

Cyanoplacoma regulare  UCFM_PR  KF264594  species 2.1.1C

100

Chamaesiphon investiens  UAM 386  JQ070061  species 2.1.1B

genus 2.1.1: Chamaesiphon
(8)

100

uncultured cyanobacterium  clone CBS2−75  JQ249823  (genus)

100

Komvophoron hindakii  clone K9_3P1  KJ140090
Komvophoron hindakii  clone K9_3P2  KJ140094
Komvophoron hindakii  clone K9_3P3  KJ140093
Komvophoron hindakii  clone K9_3P6  KJ140091

monospecific genus 2.1.2: Komvophoron
(4)

100

94

Komvophoron kgarii  Wanggoolba Creek  KC342459  (genus)

100

100

94

Synechococcus sp.  PCC 7901  no accession   
Synechococcus sp.  PCC 7902  AF216946   
Synechocystis sp.  PCC 7903  no accession   

100

uncultured  clone CRYS_SPR_10G  KC357997

monospecific genus 2.1.3
(4)

94

94

Porphyrosiphon sp.  FBCC−A1260  MW880693
Porphyrosiphon sp.  FBCC−A1265  MW880696
Porphyrosiphon sp.  FBCC−A1263  MW880694
Porphyrosiphon sp.  FBCC−A1264  MW880695
Porphyrosiphon notarisii  KHS17  LC331913   

monospecific genus 2.1.4: Porphyrosiphon
(5)100

100

Cyanosarcina radialis  HA8281−LM2 clone 42A  KU161671  (genus)

93

94

94

57

Pycnacronema brasiliensis  44PC  MF581660   
Pycnacronema brasiliensis  46PC  MF581662   
Pycnacronema sp.  B−Tom  EU196618
Pycnacronema brasiliensis  45PC  MF581661  (ref. str.)

species 3.1.20A: P. brasiliensis
(4)

Pycnacronema marmoreum  42PC  MF581658  species 3.1.20B
Pycnacronema rubrum  43PC  MF581659  species 3.1.20C

100

100

Pycnacronema savannensis  49PC  MF581663  species 3.1.20D

100

Pycnacronema conicum  7PC  MF581656  species 3.1.20E
Pycnacronema edaphica  CATCA7  MT311244  species 3.1.20G

Pycnacronema arboriculum  41PC  MF581657
Pycnacronema caatingensis  CATCC2  MT311243

species 3.1.20F
(2)

100

100

genus 3.1.20: Pycnacronema
(11)

100

Microcoleus steenstrupii  MOA2−MC2 clone 177−5A  AF355389
Microcoleus steenstrupii  USPCI−MC1 clone 173−1A  AF355388

Microcoleus steenstrupii  MOA1−MC4 clone 177−2A  AF355390

species 3.1.8A: M. steenstrupii
(3)

Microcoleus paludosus  SAG 1449−1a  EF654090  species 3.1.8B

genus 3.1.8: Microcoleus
(4)

93

100

100

Parifilum solicrustae  SON57  MT664820  (ref. str. genus)
Oscillatoriales cyanobacterium  CYAN3  MT667356  (genus)

100

100

Phormidium aerugineo−caeruleum  MED clone 17  JN382234
Phormidium aerugineo−caeruleum  MNZ clone 7  JN382237
Phormidium aerugineo−caeruleum  MED clone 31  JN382235

species 3.1.7C: P. aerugineo−caeruleum
(3)

94

Potamolinea aerugineo−caerulea  1PC  KX001786   
Potamolinea aerugineo−caerulea  38PC  KX001788   

species 3.1.7D: P. aerugineo−caeruleum
(2)

94

100

Potamolinea sp.  35PC  KX001794
Potamolinea sp.  36PC  KX001795
Potamolinea sp.  34PC  KX001793

94

Potamolinea sp.  33PC  KX001792

species 3.1.7A
(4)

Potamolinea magna  47PC  KX001789  (ref. str.)  species 3.1.7B

93

genus 3.1.7: Potamolinea
(10)

100

93

100

94

Microcoleus glaciei  UTCC475  AF218374
Phormidium murrayi  ANTPENDANT2  AY493598

Phormidium sp.  CCAP 1462/11  HF678504

100

94

57

76

53



Oscillatoriales cyanobacterium  CYAN3  MT667356  (genus)
Phormidium aerugineo−caeruleum  MED clone 17  JN382234
Phormidium aerugineo−caeruleum  MNZ clone 7  JN382237
Phormidium aerugineo−caeruleum  MED clone 31  JN382235

species 3.1.7C: P. aerugineo−caeruleum
(3)

94

Potamolinea aerugineo−caerulea  1PC  KX001786   
Potamolinea aerugineo−caerulea  38PC  KX001788   

species 3.1.7D: P. aerugineo−caeruleum
(2)

94

100

Potamolinea sp.  35PC  KX001794
Potamolinea sp.  36PC  KX001795
Potamolinea sp.  34PC  KX001793

94

Potamolinea sp.  33PC  KX001792

species 3.1.7A
(4)

Potamolinea magna  47PC  KX001789  (ref. str.)  species 3.1.7B

93

genus 3.1.7: Potamolinea
(10)

100

93

94

Microcoleus glaciei  UTCC475  AF218374
Phormidium murrayi  ANTPENDANT2  AY493598

Phormidium sp.  CCAP 1462/11  HF678504
Phormidium murrayi  Ant−Ph58  DQ493872

100

Wilmottia murrayi  KGI28  HQ873481  (ref. str.)
Wilmottia sp.  ANTMISKA  KU219706
Wilmottia murrayi  CYN75  JF925319   
Wilmottia murrayi  CYN76  JF925320   

93

94

Wilmottia sp.  23CP  KY288988
Wilmottia sp.  26CP  KY288991

100

93

Phormidium sp.  LEGE 07317  HM217043

species 3.1.5A
(11)

93

Phormidium aerugineo−caeruleum  9N−01  FR798943  species 3.1.5B

genus 3.1.5: Wilmottia
(12)

98

Crustifilum hispaliculae  SEV30  MT664819  (ref. str.)
unidentified Oscillatoriales cyanobacterium  CMT−2BRIN−NPHLC14 clone 9A  KM083599
unidentified Oscillatoriales cyanobacterium  CMT−2BRIN−NPHLC14 clone 9B  KM083600

monospecific genus 3.1.6: unidentified Oscillatoriales
(3)

100

100

94

94

93

Arizonema sp.  HS003  MT664813
Arizonema sp.  HS035  MT664814
Arizonema commune  HS024  MT664815  (ref. str.)
Microcoleus steenstrupii  CAU8 clone 1  MG641919
Microcoleus steenstrupii  CAU8 clone 2  MG641920100

Arizonema sp.  HS0411  MT667354

species 3.1.9D
(6)

Symplocastrum torsivum  CPER−KK1  EF654065
uncultured Symplocastrum  clone ATA2−3−EC11  KC311872

Microcoleus sp.  FACHB−SPT15  JACJNU000000000  rrnA  (draft genome)
Arizonema sp.  FB15  MT664812

species 3.1.9B
(4)

100

Symplocastrum sp.  DG6−MC1 clone 173−2E  AF355394
uncultured Symplocastrum  clone ATA2−3−EC04  KC311879
Symplocastrum flechtnerii  WJT32NPBGF  KF312349

species 3.1.9A
(3)

100

94

Symplocastrum californicum  WJT9_NPBG9  KF312350  species 3.1.9C

genus 3.1.9: Symplocastrum
(14)

94

57

93

Allocoleopsis franciscana  PCC 7113  CP003630  rrnA  (complete genome)
Microcoleus steenstrupii  ATA12−3−DP02  KC311865
Plasmid Allocoleopsis franciscana  PCC 7113 plasmid  CP003632  rrnA  (complete genome) 
Allocoleopsis sp.  DW001  MT664811
Microcoleus sp.  HTT−U−KK5  EF654070

species 3.1.10A
(5)

100

100

Microcoleus sp.  SAG 2212  EF654075
Microcoleus sp.  FACHB−1  JACJPR000000000  rrnA  (draft genome)
Microcoleus sp.  FACHB−53  JACJPD000000000  rrnA  (draft genome)

species 3.1.10B
(3)

genus 3.1.10: Allocoleopsis
(8)

100

Crassifilum sp.  BN27  MT664818
Crassifilum sp.  SON60  MT664821
Crassifilum sonorensis  SON62  MT664816  (ref. str.)

monospecific genus 3.1.26: Crassifilum
(3)

100

100

Jaaginema sp.  CHAB TP2017221 clone 3  MT488188
Jaaginema sp.  CHAB TP2017223 clone 4  MT488192
Jaaginema sp.  CHAB TP2017223 clone 2  MT488190
Jaaginema sp.  CHAB TP2017224 clone 6  MT488195

uncultured Microcoleus  clone DM1−23  KC329587
uncultured Microcoleus  clone DM1−8  KC329601

Ramsaria avicennae  SM/S12C clone 1  MF348315  (ref. str.)

100

monospecific genus 3.1.19: Jaaginema
(7)

100

Oscillatoriales cyanobacterium  BN28  MT664817  (genus)

100

100

100

Microcoleus sp.  CENA344  KT731160  species 3.1.11A
Microcoleus sp.  DAI  EF654029  species 3.1.11B

monospecific genus 3.1.11: Microcoleus
(2)

100

93

91

Moorena producens  PAL−8−15−08−1  CP017599  rrnA  (type sp. complete genome)
Moorena bouillonii  PNG5−198  MKZS00000000  rrnA  (draft genome)

Moorena producens  PNG5−194  EU492877   

94

Moorena producens  PNG7−19  FJ041307   
Moorena sp.  SIO3E8  JAAHHM000000000  rrnA  (draft genome)
Moorena sp.  SIO3F7  JAAHHP000000000  rrnA  (draft genome)100

Lyngbya sp.  NIH309  AY049752
Moorena bouillonii  PAL08−16  GU111927

100

94

Lyngbya sp.  VP417a  AY049750

93

Moorena sp.  SIO3I8  JAAHHW000000000  rrnA  (draft genome)
Moorena sp.  SIO4A5  JAAHHZ000000000  rrnA  (draft genome)
Moorena sp.  SIOASIH  JAAHIH000000000  rrnA  (draft genome)

100

Lyngbya polychroa  LP5  FJ602753

100

Moorena bouillonii  PNG7−63  FJ151518

94

Moorena producens  JHB  CP017708  rrnA  (type sp. draft genome)
Moorena producens  JHB  CP0177082  (type sp.  draft genome)

Moorena producens  3L  AEPQ00000000  rrnA  (type sp. ref. str. draft genome)

100

Moorena producens  3L  MKZR00000000  rrnA  (type sp.  draft genome)

100

Moorena producens  BCBC11−14  KC196264   
Moorena producens  HECT  AY599503   

100

100

Moorena producens  NAC8−52  GU724205   

100

monospecific genus 3.1.3: Moorena
(21)

94

100

Limnofasciculus baicalensis  BBK−W−15  MN970098  (genus)
Limnofasciculus baicalensis  BBK−W−15  JAMZMM000000000  rrnA  (draft genome genus)

100

100

Caldora penicillata  FK09−8  KP164815   
Hyalidium penicilliforme  FK09−1  KP164816
Caldora penicillata  FK12−2  KF746601   

100

Caldora penicillata  BCBC11−38  KF746592   

100

Caldora penicillata  NAB11−8  KF746594   
Caldora penicillata  DRTO−57  KP164823   

100

94

Caldora penicillata  FK13−1  KF746605  (ref. str.)
Symploca sp.  VP642c  AY032934

Caldora penicillata  BCBC12−2  KF746593   
Caldora penicillata  FK09−3  KP164821   

100

Caldora penicillata  SJVI08−1  KP164819   
Hyalidium penicilliforme  FK09−6  KP164818
Symploca sp.  VP642b  AY032933

100

Caldora penicillata  PNG06−651  HM072001   

monospecific genus 3.1.1: Caldora
(14)

100

Symploca atlantica  PCC 8002  DRYAD  rrnA  (draft genome)
Symploca atlantica  CCY9617  GQ402026

species 3.1.2A: S. atlantica
(2)

Symploca sp.  HBC5  EU249122  species 3.1.2B

genus 3.1.2: Symploca
(3)

93

94

97

100

78

Karukerafilum mangrovensis  PMC 1050.18  JAWQFU000000000  rrnA  (type sp.)
Oscillatoria salina  IIICB1  JAAHBQ000000000  rrnA  (draft genome genus)

Karukerafilum mangrovensis  PMC 1050.18  MN823169

monospecific genus 3.1.27
(3)

100

100

100

Coleofasciculus sp.  LEGE 07081  JADEWW000000000  rrnA  (draft genome)
Coleofasciculus sp.  LEGE 07092  JADEWY000000000  rrnA  (draft genome)

monospecific genus 3.1.25: Coleofasciculus
(2)

100

100

Coleofasciculus chthonoplastes  SAG 2209  EF654055  (ref. str.)
Coleofasciculus chthonoplastes  NDN  EF654040   
Coleofasciculus chthonoplastes  GNP5  EF654034   

90

Coleofasciculus chthonoplastes  PCC 7420  ABRS00000000  rrnA  (type sp. draft genome) 
Coleofasciculus chthonoplastes  NCR  EF654039   
Coleofasciculus chthonoplastes  HUW 153  DQ460700   
Coleofasciculus chthonoplastes  Oldenburg 12  DQ460701   100

Coleofasciculus chthonoplastes  BRE  EF654027   

species 3.1.4A: C. chthonoplastes
(8)100

Coleofasciculus chthonoplastes  ASK5  EF654026   
Coleofasciculus chthonoplastes  DAO  EF654030   

species 3.1.4B: C. chthonoplastes
(2)

genus 3.1.4: Coleofasciculus
(10)

55

78

100

100

92

79

Gracilinea arenicola  CATCB9  MT311246   
Gracilinea arenicola  CATCC10  MT311245  (ref. str.)
uncultured cyanobacterium  cl BkfYyy_200  KC463677

100

uncultured Cyanobacterium sp.  clone MC82  KJ192151
uncultured cyanobacterium  clone MD28  KJ192049
Microcoleus steenstrupii  FB3−1 clone 150−4A  AF355380

94

monospecific genus 3.1.12: Gracilinea
(6)

100

94

100

93



Coleofasciculus chthonoplastes  GNP5  EF654034   
Coleofasciculus chthonoplastes  PCC 7420  ABRS00000000  rrnA  (type sp. draft genome) 
Coleofasciculus chthonoplastes  NCR  EF654039   
Coleofasciculus chthonoplastes  HUW 153  DQ460700   
Coleofasciculus chthonoplastes  Oldenburg 12  DQ460701   100

Coleofasciculus chthonoplastes  BRE  EF654027   

species 3.1.4A: C. chthonoplastes
(8)100

Coleofasciculus chthonoplastes  ASK5  EF654026   
Coleofasciculus chthonoplastes  DAO  EF654030   

species 3.1.4B: C. chthonoplastes
(2)

genus 3.1.4: Coleofasciculus
(10)

55

78

100

Gracilinea arenicola  CATCB9  MT311246   
Gracilinea arenicola  CATCC10  MT311245  (ref. str.)
uncultured cyanobacterium  cl BkfYyy_200  KC463677

100

uncultured Cyanobacterium sp.  clone MC82  KJ192151
uncultured cyanobacterium  clone MD28  KJ192049
Microcoleus steenstrupii  FB3−1 clone 150−4A  AF355380

94

monospecific genus 3.1.12: Gracilinea
(6)

100

100

100

Kastovskya adunca  ATA6−11−RM11  KF312347   
Kastovskya adunca  ATA6−11−RM4_C  KF312344  (ref. str.)

Kastovskya adunca  ATA6−11−RM4_A  KF312343  (ref. str.)

100

Kastovskya adunca  ATA3−5Q−CV5  KF312340   
Kastovskya adunca  ATA3−4Q−CV17  KF312342   

monospecific genus 3.1.13: Kastovskya
(5)

93

94

93

94

Chroococcidiopsis sp.  PCC 7439  MK484710   
Chroococcidiopsis sp.  PCC 8201  DRYAD  rrnA  (draft genome)
Chroococcidiopsis sp.  PCC 7431  AB074506   
Chroococcidiopsis sp.  PCC 7432  MK484707   
Chroococcidiopsis sp.  PCC 9819  MK484706   

Chroococcidiopsis thermalis  PCC 7203  CP003597  rrnA  (type sp. complete genome)

100

Chroococcidiopsis sp.  PCC 7436  no accession   
Chroococcidiopsis sp.  PCC 7433  no accession   
Chroococcidiopsis cubana  SAG 3979  NZ_RSCK00000000  rrnA  (draft genome) 
Chroococcidiopsis thermalis  CCAP 1423/1  JX316763   
Chroococcidiopsis thermalis  SAG 4279  KM020000   
Chroococcidiopsis sp.  CCNUC1  CP097480  rrnA  (complete genome)
Chroococcidiopsis sp.  FACHB−1243  JACJQX000000000  rrnA  (draft genome)

species 3.1.14A
(13)

100

"Scytonema" millei  VB511283  JTJC000000003  (draft genome)
"Scytonema" millei  VB511283  QVFW00000000  rrnA  (draft genome)

Chroococcidiopsis sp.  SAG 2025  AM709635

100

Chroococcidiopsis sp.  9E−07  FR798923

species 3.1.14D
(4)

100

100

93

Chroococcidiopsis sp.  PCC 7434  MK484709   
Chroococcidiopsis sp.  PCC 7434  DRYAD  rrnA  (draft genome)

3.1.14B
(2)

unidentified cyanobacterium  TDX16  NDGV00000000  rrnA  (draft genome)  species 3.1.14C

100

genus 3.1.14: Chroococcidiopsis
(20)

93

Chroococcidiopsidales cyanobacterium  Hutten−14135−NP13 clone PCI5B  MG869771  (genus)

100

uncultured Loriellopsis sp.  clone C_1b  KF932310
uncultured Loriellopsis sp.  clone M_1b  KF932311
Loriellopsis cavernicola  LF−B5  HM748318  (ref. str.)

species 3.1.15A
(3)

100

uncultured cyanobacterium  clone OTU_28  KR923210  species 3.1.15B

genus 3.1.15: "Loriellopsis"
(4)

94

uncultured cyanobacterium  clone HAVOmat106  EF032780  (genus)

94

100

94

94

93

Cyanothece aeruginosa  SAG 8779 clone 11  MF781038  (ref. str.)
Cyanothece aeruginosa  SAG 8779 clone 14  MF781039  (ref. str.)
Cyanothece aeruginosa  SAG 8779  KP412631  (ref. str.)
Chlorogloea microcystoides  SAG 1099  KC572079
Chlorogloea microcystoides  SAG 1099  KM019955

monospecific genus 3.1.21: Cyanothece
(5)

Cyanothece svehlovae  NIVA−CYA 258/1 clone 5  MF781047
coccoid cyanobacterium  CMT−3FBIN−NPC3 clone PCI148B  MG869804
Cyanothece svehlovae  NIVA−CYA 258/1 clone 1  MF781048

monospecific genus 3.1.22: Cyanothece
(3)

100

100

100

coccoid cyanobacterium  CMT−2FBIN−NPC27 clone PCI142A  MG869800
coccoid cyanobacterium  CMT−3BRIN−NPC115 clone PSF55A  MG869765
coccoid cyanobacterium  WMT−WP5−NP15 clone PCI157B  MG869805
Aphanothece sp.  CMT−3BRIN−NPC111  JAHHGU000000000  rrnA  (draft genome)

monospecific genus 3.1.23
(4)

100

100

100

Sinocapsa zengkensis  CHAB 6571  MG282255  (ref. str.)
Sinocapsa zengkensis  CHAB 6571 clone 02  MK567949  (ref. str.)
Sinocapsa ellipsoidea  PJ106  MZ160913
Sinocapsa zengkensis  CHAB 6571 clone 01  MK567948  (ref. str.)
Sinocapsa zengkensis  CHAB 6571 clone 03  MK567950  (ref. str.)

monospecific genus 3.1.24: Sinocapsa
(5)

100

100

100

100

Pseudocapsa sp. Ryu8−6  Ryu8−6  LC325262  (genus)

100

Chroococcidiopsis  CCMEE 029  AF279107
Chroococcidiopsis sp.  CCMEE 029  CP083761  rrnA  (complete genome)

species 3.1.18B
(2)

Chroococcidiopsis sp.  CC2  DQ914864
Chroococcidiopsis sp.  CC3  DQ914865

species 3.1.18A
(2)

genus 3.1.18: Chroococcidiopsis
(4)

100

100

Chroococcidiopsis sp.  BB792 (SAG 2023)  AJ344552
Chroococcidiopsis sp.  BB961 (SAG 2026)  AJ344555
Chroococcidiopsis sp.  EcFYyyy600  KC463196

monospecific genus 3.1.17: Chroococcidiopsis
(3)

94

100

93

100

Gloeocapsopsis sp.  1H9  KU847399
Gloeocapsopsis sp.  AAB1  PTJN00000000  rrnA  (draft genome)
Gloeocapsopsis sp.  AAB1  NAPY00000000  rrnA  (draft genome)

100

Gloeocapsopsis sp.  AAB1  KF886179

100

Gloeocapsopsis dulcis  AAB1  CP119968  rrnA  (complete genome)
Gloeocapsopsis dulcis  AAB1  CP119968  rrnB  (complete genome)

species 3.1.16A
(6)

Gloeocapsa sp.  PCC 7701  no accession     species 3.1.16E
Gloeocapsopsis sp.  PJ S16  MT986030  species 3.1.16C
Gloeocapsopsis sp.  IPPAS B−1203  PEIG00000000  rrnA  (draft genome)
Gloeocapsopsis crepidinum  LEGE 06123  JADEWN000000000  rrnA  (type sp. draft genome)

species 3.1.16D
(2)

100

100

100

93

Gloeocapsa sp.  PCC 7428  CP003646  rrnA  (complete genome)
Gloeocapsa sp.  PCC 8702  no accession   

Chroogloeocystis siderophila  52 sc1  MRCC00000000  rrnA  (type sp. draft genome)

species 3.1.16B
(3)

91

genus 3.1.16: Gloeocapsopsis
(13)

98

94

Chroococcidiopsis sp.  TS−821  MVDI00000000  rrnA  (draft genome genus)   

100

94

93

94

95

Cephalothrix lacustris  CMAA1561  KY873320
Phormidium sp.  KS  AB510147

Cephalothrix lacustris  CCIBt3261  KJ994513

93

Cephalothrix komarekiana  CMAA1558  KY873317   
Cephalothrix komarekiana  CMAA1563  KY873322   

species 3.2.1B
(5)

94

Cephalothrix komarekiana  CCIBt3279  KJ994515   
Phormidium tergestinum  SAG 7579  EF654083
Cephalothrix komarekiana  CCIBt3277  KJ994514  (ref. str.)

100

uncultured bacterium  clone A10  JQ814731

species 3.2.1A
(4)

94

94

Cephalothrix alaskaensis  KL18  MK861865
Cephalothrix alaskaensis  KL6  MK861866
Oscillatoria sp.  SAG 7779  KM019970

species 3.2.1C
(3)

100

genus 3.2.1: Cephalothrix
(12)

93

100

Limnonema hangangris  ACKU−685  OR644266
Limnonema hangangris  ACKU−691  OR644270
Limnonema hangangris  ACKU−688  OR644269
Limnonema hangangris  ACKU−684  OR644698  (ref. str.)

species 3.2.10A
(4)

Limnonema anseonga clone A  ACKU−700  OR644705
Oscillatoria sp.  PCC 8930  no accession

species 3.2.10B
(2)

genus 3.2.10
(6)

100

100

100

100

Aerosakkonema funiforme  Lao31  AB686263   
Aerosakkonema funiforme  Lao34  AB686264   
Aerosakkonema funiforme  Lao26  AB686261  (ref. str.)
Aerosakkonema funiforme  Lao28  AB686262   

monospecific genus 3.2.2: Aerosakkonema
(4)

100

94

Blennothrix sp.  AQS  EU586734
Blennothrix ganeshii  Mex8  KM276546
Microseira wollei  NO97  HQ419203   
Microseira wollei  JW−2010c  HQ419202   
Microseira wollei  NO99  HQ419204   

species 3.2.3A
(5)

100

100

Blennothrix vermicularis  HL  KM276543  (herbarium)   species 3.2.3D
Blennothrix ganeshii  Mex3  KM276544  species 3.2.3B

100

100

Microseira wollei  AW2009 clone B37  KM077452   
Microseira wollei  AW2009 clone B19  KM077450   

Microseira wollei  YC2010 clone B9  KM077455   

89

Microseira wollei  YC0404 clone E43  KM077453   

78

Microseira wollei  YC1109 clone A45  KM077454   

species 3.2.3C
(5)73

Microseira wollei  NIES−4236  BLAY00000000  rrnA  (type sp. draft genome)  species 3.2.3E

100

genus 3.2.3: Blennothrix
(13)

100

Potamosiphon australiensis  FHC091401  MH047860   
Potamosiphon australiensis  FHC091403  MH047862   

species 3.2.6A
(2) genus 3.2.6: Potamosiphon

(3)

100

94

100

100

99

83



Microseira wollei  NO97  HQ419203   
Microseira wollei  JW−2010c  HQ419202   
Microseira wollei  NO99  HQ419204   

species 3.2.3A
(5)

100

Blennothrix vermicularis  HL  KM276543  (herbarium)   species 3.2.3D
Blennothrix ganeshii  Mex3  KM276544  species 3.2.3B

100

100

Microseira wollei  AW2009 clone B37  KM077452   
Microseira wollei  AW2009 clone B19  KM077450   

Microseira wollei  YC2010 clone B9  KM077455   

89

Microseira wollei  YC0404 clone E43  KM077453   

78

Microseira wollei  YC1109 clone A45  KM077454   

species 3.2.3C
(5)73

Microseira wollei  NIES−4236  BLAY00000000  rrnA  (type sp. draft genome)  species 3.2.3E

100

genus 3.2.3: Blennothrix
(13)

100

Potamosiphon australiensis  FHC091401  MH047860   
Potamosiphon australiensis  FHC091403  MH047862   

species 3.2.6A
(2)

Potamosiphon australiensis  FHC091402  MH047861     species 3.2.6B

genus 3.2.6: Potamosiphon
(3)

100

100

100

Argonema galeatum  A003/A1  OK173633  (ref. str.)
Argonema galeatum  A003/B4  OK173629   
Argonema galeatum  A003/B5  OK173628   
Argonema galeatum  A003/D3  OK173632   
Argonema galeatum  A003/D1  OK173630   
Argonema antarcticum  A004/B2  JAIQZN000000000  rrnA  (draft genome)

uncultured Antarctic cyanobacterium  clone Fr147  AY151731

100

Argonema antarcticum  A004/B2  OK173625
Argonema antarcticum  A004/D5  OK173626

species 3.2.7A
(9)

100

100

uncultured cyanobacterium  clone B107207H  HQ189086  species 3.2.7B

genus 3.2.7: Argonema
(10)

100

100

Ammassolinea attenuata  UPOC 64/2013 clone p1  KM491923  (ref. str.)
Ammassolinea attenuata  UPOC 64/2013 clone p3  KM491922  (ref. str.)
Ammassolinea attenuata  UPOC 64/2013 clone p4  KM491926  (ref. str.)

100

Ammassolinea attenuata  UPOC 61/2013 clone p2  KM491921   
Ammassolinea attenuata  UPOC 61/2013 clone p1  KM491920   

monospecific genus 3.2.4: Ammassolinea
(5)

Geminocystis sp.  SKYB97  JANXDF000000000  rrnA  (draft genome)
Oscillatoriaceae bacterium  SKYG93  JANWZK000000000  rrnA  (draft genome)

monospecific genus 3.2.8
(2)

100

100

Edaphophycus epilithus  FBCC−A203  MZ700337  (ref. str.)
Edaphophycus epilithus  FBCC−A205  MZ700338

genus 3.2.9
(2)

100

100

Oscillatoria sp.  PCC 10802 (NIVA−CYA 150)  ANKO00000000  rrnA  (draft genome) 
Oscillatoria princeps  NIVA−CYA 150  AB045961   

Oscillatoria duplisecta  ETS−06  AM398647
Oscillatoria princeps  FG10_Rupite  MG207958   

species 3.2.5A
(4)

94

100

Oscillatoria kawamurae  kawamurae  AB298443  species 3.2.5C
Oscillatoria princeps  CCALA 1115 clone F4  MG255278  (ref. str.)
Oscillatoria princeps  CCALA 1115 clone F5  MG255279  (ref. str.)
Oscillatoria princeps  CCALA 1115 clone F3  MG255277  (ref. str.)

species 3.2.5B
(3)

genus 3.2.5: Oscillatoria
(8)

100

100

100

100

100

94

Coleofasciculus sp.  FACHB−64  JACJOW000000000  (draft genome)
Oscillatoriales cyanobacterium  WJT32−NPBGB  KJ939036
Trichocoleus delicatulus  ANP1−KK1  EF654061   
uncultured Oscillatoriales cyanobacterium  clone QB95  FJ790643

100

Microcoleus sp.  TAA2−1A  EU586738
Funiculus sp.  HNS0131  MT667355
Funiculus tenuis  HSN023  MT667357  (ref. str.)
Coleofasciculus sp.  FACHB−1120  JACJTV000000000  (draft genome)

100

100

Trichocoleus sociatus  LSB16  MW403950
Trichocoleus sociatus  SIK29  MZ677331

species 3.3.2A
(10)

100

100

Coleofasciculus chthonoplastes  EcFYyyy500  KC463195   
Oscillatoria sp.  WY04  MG874712
Coleofasciculus chthonoplastes  EcFYyyyy00  KC463190   

100

Konicacronema caatingensis  CATCB1  MT311248  (ref. str.)
Konicacronema caatingensis  CATCB6  MT311249   

100

Oscillatoriales cyanobacterium  ACSSI 163  KY283061

species 3.3.2B
(6)

genus 3.3.2
(16)

100

Trichocoleus sociatus  SAG 2692  EF654080
Trichocoleus sp.  FACHB−90  JACJOK000000000  rrnA  (draft genome)
Trichocoleus sociatus  LSB101  MW403952

100

Porphyrosiphon sp.  ACKU_Y_DB1  MH492753
Porphyrosiphon sp.  ACKU_Y_DB2  MH492751

100

100

Trichocoleus sp.  FACHB−832  JACJOM000000000  rrnA  (draft genome)

monospecific genus 3.3.3
(6)

100

100

100

Lyngbya martensiana  H3b/33  JN854141
Lyngbya martensiana  H3b/7  JN854142

Oscillatoria sp.  LEGE 05292  GU085101
Phormidium sp.  LEGE 05292  JADEWG000000000  rrnA  (draft genome)

93

100

Phormidium irriguum f. minor  ETS−02  FN813342

species 3.3.1A
(5)

94

Phormidium cf. irriguum  CCALA 759  FN813343
Phormidium sp.  DVL1003c  JQ771628

species 3.3.1B
(2)

genus 3.3.1
(7)98

72

100

91

92

Aliterella sp.  FACHB−2293  MH023997
uncultured bacterium  clone YL1022  KF037769

Aliterella antarctica  CENA408  KU291459
uncultured bacterium  clone L1CLN5  AB696285

93

Aliterella compacta  PJ105  MZ160912
Aliterella atlantica  CENA595  JYON00000000  rrnA  (draft genome)

94

100

Aliterella gigantea  PJ102  MZ160909

monospecific genus 3.4.1: Aliterella
(7)100

Synechocystis sp.  PCC 7509  ALVU00000000  rrnA  (draft genome) 
uncultured cyanobacterium  clone B108204C  HQ189035
uncultured cyanobacterium  clone B10802C  HQ189006

94

Synechocystis sp.  PCC 7510  no accession   
Synechocystis sp.  PCC 7511  no accession   

monospecific genus 3.4.2: Synechocystis
(5)

94

100

100

100

Pseudocapsa sp.  Ru3−14  LC325261  (genus)

99

89

93

Roseofilum sp. enrichment culture clone  Cy1A  KP689103
Cyanobacteria bacterium  UBA1583  DCNZ00000000  rrnA  (draft genome)
Cyanobacteria bacterium  UBA2566  DDLS00000000  rrnA  (draft genome)
Roseofilum reptotaenium  RR100−1  NEXP00000000  rrnA  (type sp. draft genome)

Pseudoscillatoria coralii  BgP10_4S  FJ210722  (ref. str.)
Roseofilum reptotaenium  AO1−A  MLAW00000000  rrnA  (type sp. draft genome)

monospecific genus 4.2.1: Roseofilum
(6)

100

94

Roseofilum sp.  BLCC_M143  JAQOSQ000000000  (draft genome  genus)

100

Jacksonvillea apiculata  UPOC 58/2013 clone p1  KX236190   
Jacksonvillea apiculata  UPOC 58/2013 clone p3  KX236192   
Jacksonvillea apiculata  UPOC 58/2013 clone p4  KX236193   
Jacksonvillea apiculata  UPOC 77b/2013 clone p1  KX236194  (ref. str.)

monospecific genus 4.1.1: Jacksonvillea
(4)

100

94

100

100

Desertifilum sp.  FACHB−866  JACJRA000000000  rrnA  (draft genome)
Desertifilum sp.  FACHB−868  JACJRB000000000  rrnA  (draft genome)
Desertifilum sp.  IPPAS B−1220  MJGC00000000  rrnA  (draft genome)
Desertifilum sp.  FACHB−1129  JACJQZ000000000  rrnA  (draft genome)
Desertifilum tharense  PD2001/TDC17  FJ158997  (ref. str.)
Desertifilum tharense  PD2001/TDC4  FJ158994   
Desertifilum tharense  PD2001/TDC14  FJ158996   

100

94

Kamptonema cortianum  NRMCF 0138  JASNGF000000000  (draft genome)
Desertifilum fontinale  KR2012/2  KJ028038

monospecific genus 4.3.1: Desertifilum
(9)

100

93

100

Hormoscilla spongeliae  32O1  AY615509
Hormoscilla sp  GUM007  RFFB00000000  rrnA  (draft genome)
uncultured Hormoscilla sp.  8e647e88−4706−4a17−b8b9−b52c092b67df  OZ001295  rrnA  (metagenome)

species 4.4.1B
(3)

100

Hormoscilla spongeliae  SI04−45  EF537060
Hormoscilla spongeliae  SI04−46  EF537061

Hormoscilla spongeliae  SI04−40  EF537057

species 4.4.1A
(3)

99

100

99

Hormoscilla spongeliae  33P1  AY615502
Hormoscilla sp  GUM202  RFFC00000000  rrnA  (draft genome)
Hormoscilla sp.  GM7CHS1pb  JACONN000000000  rrnA  (draft genome)

100

Hormoscilla spongeliae  KR04−1  EF537054

100

Hormoscilla sp.  SP12CHS1  JACOMV000000000  rrnA  (draft genome)
Hormoscilla sp.  SP5CHS1  JACONA000000000  rrnA  (draft genome)

species 4.4.1C
(6)

100

100

64

100

Hormoscilla spongeliae  310P1  AY615504  species 4.4.1D

genus 4.4.1: Hormoscilla (cyanobionts)
(13)

91

94

100

Geitlerinema splendidum  P014  JQ712602   
Geitlerinema splendidum  P017  JQ712599   
Geitlerinema splendidum  SERB 48  KP890770   

Geitlerinema splendidum  PSE0519C  KP412630   

93

Geitlerinema splendidum  CCALA 1004  KT315929  (ref. str.)

monospecific genus 4.5.1: Geitlerinema
(5)

100

94

93

84



Hormoscilla spongeliae  SI04−40  EF537057
(3)99

Hormoscilla spongeliae  33P1  AY615502
Hormoscilla sp  GUM202  RFFC00000000  rrnA  (draft genome)
Hormoscilla sp.  GM7CHS1pb  JACONN000000000  rrnA  (draft genome)

100

Hormoscilla spongeliae  KR04−1  EF537054

100

Hormoscilla sp.  SP12CHS1  JACOMV000000000  rrnA  (draft genome)
Hormoscilla sp.  SP5CHS1  JACONA000000000  rrnA  (draft genome)

species 4.4.1C
(6)

100

100

100

Hormoscilla spongeliae  310P1  AY615504  species 4.4.1D

genus 4.4.1: Hormoscilla (cyanobionts)
(13)

91

100

Geitlerinema splendidum  P014  JQ712602   
Geitlerinema splendidum  P017  JQ712599   
Geitlerinema splendidum  SERB 48  KP890770   

Geitlerinema splendidum  PSE0519C  KP412630   

93

Geitlerinema splendidum  CCALA 1004  KT315929  (ref. str.)

monospecific genus 4.5.1: Geitlerinema
(5)

Hillbrichtia pamiria  TAU−MAC Cylx 151  OK490145  (ref. str.)
Hillbrichtia pamiria  TAU−MAC Cylx 152  OK490146   
Hillbrichtia pamiria  TAU−MAC Cylx 153  OK490147   

monospecific genus 4.5.2: Hillbrichtia
(3)

100

100

100

93

Microcystis aeruginosa  PCC 9806  CAIL00000000  rrnA  (type sp. draft genome) 
Microcystis sp.  T1−4  CAIP00000000  rrnA  (draft genome)

Microcystis sp.  MC19  CP020664  rrnA  (complete genome)
Microcystis sp.  MC19  CP020664  rrnB  (complete genome)94

Microcystis aeruginosa  NIES−1211  BEIV00000000  rrnA  (type sp. draft genome) 
Microcystis aeruginosa  NIES−2519  BHVO00000000  rrnA  (type sp. draft genome)
Microcystis aeruginosa  NIES−2522  BHVR00000000  rrnA  (type sp. draft genome)
Microcystis aeruginosa  NIES−3804  BJCI00000000  rrnA  (type sp. draft genome) 
Microcystis aeruginosa  NIES−44  BBPA00000000  rrnA  (type sp. draft genome)
Microcystis wesenbergii  TW10  QQWD00000000  rrnA  (draft genome)
Microcystis aeruginosa  NIES−2549  CP011304  rrnA  (type sp.  complete genome)
Microcystis aeruginosa  NIES−2481  CP012375  rrnA  (type sp.  complete genome)
Microcystis aeruginosa  TAIHU98  ANKQ00000000  rrnA  (type sp. draft genome)
Microcystis aeruginosa  NIES−87  BFAC00000000  rrnA  (type sp. draft genome) 
Microcystis aeruginosa  NIES−3787  BJCH00000000  rrnA  (type sp. draft genome) 
Microcystis aeruginosa  NIES−4264  BHVS00000000  rrnA  (type sp. draft genome)
Microcystis aeruginosa  EAWAG127a  SRLN00000000  rrnA  (type sp. draft genome)
Microcystis aeruginosa  NIES−3806  BJCJ00000000  rrnA  (type sp. draft genome) 
Microcystis aeruginosa  NIES−3807  BJCK00000000  rrnA  (type sp. draft genome) 
Microcystis sp.  0824  BDSM00000000  rrnA  (draft genome)
Microcystis protocystis  VN111  AB666054
Microcystis aeruginosa  HUW 226  DQ460704
Microcystis aeruginosa  PCC 9443  CAIJ00000000  rrnA  (type sp. draft genome) 
Microcystis aeruginosa  PCC 9717  CAII00000000  rrnA  (type sp. draft genome) 

100

Microcystis aeruginosa  NIES−2521  BHVQ00000000  rrnA  (type sp. draft genome)
Microcystis aeruginosa  PCC 7806  JGI  rrnA  (type sp.) 
Microcystis aeruginosa  PCC 9808  CAIN00000000  rrnA  (type sp. draft genome) 
Sphaerocavum brasiliense  CCIBt3096  KY460549   
Sphaerocavum brasiliense  CCIBt3179  KY460551   
Sphaerocavum brasiliense  CCIBt3316  KY460550   

93

94

Microcystis panniformis  FACHB−1757  CP011339  rrnA  (complete genome)
Microcystis aeruginosa  DIANCHI905  JGI  rrnA  (type sp.  complete genome)

Microcystis aeruginosa  PCC 7806SL  CP020771  rrnA  (type sp.  complete genome)
Microcystis aeruginosa  DIANCHI905  CP089094  rrnA  (type sp. draft genome)

94

Microcystis aeruginosa  PCC 7820  AF139300

100

Microcystis aeruginosa  PCC 9432  CAIH00000000  rrnA  (type sp. draft genome) 
Microcystis aeruginosa  CACIAM 03  MCIH00000000  rrnA  (type sp. draft genome)
Microcystis aeruginosa  DA14  QQWE00000000  rrnA  (type sp. draft genome)
Microcystis aeruginosa  DA14  QQWE00000000  rrnB  (type sp. draft genome)
Microcystis aeruginosa  PCC 7941  CAIK00000000  rrnA  (type sp. draft genome) 
Microcystis sp.  PCC 9804  AF139306   
Microcystis aeruginosa  PCC 9805  AF139305
Microcystis aeruginosa  PCC 7005  AQPY00000000  rrnA  (type sp. draft genome) 
Microcystis aeruginosa  PCC 9905  AF139318
Microcystis flos−aquae  PCC 9811  AF139327   

94

Microcystis ichthyoblabe  0BB39S02  AJ635433
Microcystis aeruginosa  Sj  BDSG00000000  rrnA  (type sp. draft genome)
Microcystis flos−aquae  TF09  QQWC00000000  rrnA  (draft genome)
Microcystis aeruginosa  NIES−4285  NZ_BIFY00000000  rrnA  (type sp. draft genome)
Microcystis aeruginosa  KLA2  VTRR00000000  rrnA  (type sp. draft genome)
Microcystis panniformis  MCYS−OB06  EU541974

Microcystis robusta  VN432  AB666078
Microcystis aeruginosa  SPC777  ASZQ00000000  rrnA  (type sp. draft genome)
Microcystis sp.  PCC 7813  no accession   
Sphaerocavum brasiliense  CCIBt3094  KY460548  (ref. str.)
Sphaerocavum brasiliense  UFMG_168  KY460542
Microcystis aeruginosa  NIES−1123  LC215288

100

94

Microcystis aeruginosa  NIES−102  D89033
Microcystis aeruginosa  PCC 9809  CAIO00000000  rrnA  (type sp. draft genome) 
Microcystis flos−aquae  DF17  QQWB00000000  rrnA  (draft genome)
Microcystis viridis  NIES−102  AP019314  rrnA  (complete genome)
Microcystis aeruginosa  PCC 9701  CAIQ00000000  rrnA  (type sp. draft genome) 

Microcystis smithii  CHAB139  GQ496077
Microcystis aeruginosa  NIES−98  MDZH00000000  rrnA  (type sp. draft genome) 

85

Microcystis aeruginosa  PCC 9807  CAIM00000000  rrnA  (type sp. draft genome) 
Microcystis aeruginosa  NIES−843  AP009552  rrnA  (type sp.  complete genome)
Microcystis aeruginosa  Chao 1910  CP097576  rrnA  (complete genome)  species 5.1.1.1A

Microcystis aeruginosa  TA09  QQWA00000000  rrnA  (type sp. draft genome)100

82

Microcystis aeruginosa  11−30S32  BHVU00000000  rrnA  (type sp. draft genome)
Microcystis aeruginosa  NIES−88  JXYX00000000  rrnA  (type sp. draft genome)
Microcystis aeruginosa  FD4  CP046973  rrnA  (type sp. complete genome)
Microcystis aeruginosa  NIES−88  AP024565  rrnA  (type sp. draft genome)100

Microcystis bengalensis  VN486  AB666082
Microcystis pseudofilamentosa  VN511  AB666084
Microcystis ramosa  VN519  AB666085
Microcystis aeruginosa  NIES−1082  LC215291
Microcystis aeruginosa  NIES−2520  BHVP00000000  rrnA  (type sp. draft genome)

100

Microcystis aeruginosa  NIES−298  BEYQ00000000  rrnA  (type sp. draft genome) 
Microcystis aeruginosa  NIES−298  BEIU00000000  rrnA  (type sp. draft genome) 
Microcystis aeruginosa  NIES−298  CP046058  rrnA  (type sp.  complete genome)
Microcystis aeruginosa  NIES−4325  BJKP00000000  rrnA  (type sp. draft genome)

100

Microcystis aeruginosa  NIES−104  AJ133174

species 5.1.1.1A: M. aeruginosa
(82)

100

Synechocystis sp.  2LT05S06  FM177504  species 5.1.1.1B

genus 5.1.1.1: Microcystis
(83)

100

Pannus brasiliensis  CCIBt3594  JBAFSM000000000  rrnA  (draft genome)
Pannus brasiliensis  CCIBt3594  KF668649
uncultured bacterium  clone LAH72_96  JQ640251

monospecific genus 5.1.1.2: Pannus
(3)

100

96

93

Chlorogloea purpurea  SAG 1399  KM019990
Cyanothece aeruginosa  SAG 8779  KM019992  (ref. str.)
Eucapsis minor  SAG 1499  KM019991

species 5.1.1.3A
(3)

Cyanothece sp.  PCC 6910  no accession     species 5.1.1.3B

genus 5.1.1.3
(4)

94

92

67

Chroococcus sp.  9E−04  FR798921
Chroococcus sp.  VP2−02  FR798932
Chroococcus sp.  9E−05  FR798922

species 5.1.1.4A
(3)

Gloeocapsa sp.  PCC 7512  no accession   
Gloeocapsa sp.  PCC 7513  no accession   

species 5.1.1.4B
(2)

Chalicogloea cavernicola  CCALA 975  JQ967037  (ref. str.)  species 5.1.1.4C

genus 5.1.1.4
(6)

100

100

Cyanoarbor violascens  C1  KU318400
Cyanoarbor violascens  Z5  KU318399
Cyanoarbor violascens  C2  KU318401

100

Cyanoarbor violascens  C5  KU318402

monospecific genus 5.1.1.5: Cyanoarbor
(4)

100

100

Aphanothece hegewaldii  SAG 25380  KM019993
Eucapsis sp.  019  KX151869

species 5.1.1.6A
(2)

Chroococcus sp.  FPU101  BLJI00000000  rrnA  (draft genome)  species 5.1.1.6B

genus 5.1.1.6
(3)

100

94

100

100

94

Radiocystis sp.  JJ30−12  AM710388
Radiocystis sp.  JJ30−3  AM710389

monospecific genus 5.1.2.1: Radiocystis
(2)

93

100

100

98



Chroococcus sp.  9E−05  FR798922
(3)

Gloeocapsa sp.  PCC 7512  no accession   
Gloeocapsa sp.  PCC 7513  no accession   

species 5.1.1.4B
(2)

Chalicogloea cavernicola  CCALA 975  JQ967037  (ref. str.)  species 5.1.1.4C

genus 5.1.1.4
(6)

100

Cyanoarbor violascens  C1  KU318400
Cyanoarbor violascens  Z5  KU318399
Cyanoarbor violascens  C2  KU318401

100

Cyanoarbor violascens  C5  KU318402

monospecific genus 5.1.1.5: Cyanoarbor
(4)

100

100

Aphanothece hegewaldii  SAG 25380  KM019993
Eucapsis sp.  019  KX151869

species 5.1.1.6A
(2)

Chroococcus sp.  FPU101  BLJI00000000  rrnA  (draft genome)  species 5.1.1.6B

genus 5.1.1.6
(3)

100

94

100

94

Radiocystis sp.  JJ30−12  AM710388
Radiocystis sp.  JJ30−3  AM710389

monospecific genus 5.1.2.1: Radiocystis
(2)

Rhabdogloea smithii  SAG 4791  KM020002  (genus)

93

94

Gloeothece tepidariorum  PCC 6909  HE975018   
Gloeothece sp.  PCC 7109  no accession   
Gloeothece sp.  PCC 8302  no accession   
Gloeothece membranacea  PCC 6501 (SAG 2684) clone 1  MF781049   
Gloeothece membranacea  PCC 6501  X78680   100

Gloeothece tepidariorum  CCALA 1112 clone 7  MF780989
Gloeothece tepidariorum  CCALA 1114 clone 3  MF781009100

Gloeothece tepidariorum  ACOI 604 clone 6  MF781021
Gloeothece tepidariorum  PCC 6909 clone 3  MF781033   100

Gloeothece sp.  Bad Sachsa  AY422695
Gloeothece sp.  PCC 73107  no accession   

species 5.1.3.1A
(11)

100

Gloeothece aequatorialis  SAG 3687 clone 2  MF781059  species 5.1.3.1B
Gloeothece sp.  HA4964−KK  MH481819  species 5.1.3.1C

genus 5.1.3.1: Gloeothece
(13)

100

100

Gloeothece sp.  PCC 8803  no accession   
Gloeothece sp.  PCC 8804  no accession   
Gloeothece sp.  PCC 73108  no accession   

monospecific genus 5.1.3.2: Gloeothece
(3)

100

100

100

Gloeothece aurea  CCALA 1111 clone 2  MF781012
Gloeothece aurea  CCALA 1111 clone 8  MF781017

species 5.1.3.3A: G.aurea
(2)

Gloeothece reniformis  CCALA 1113 clone 2  MF780996
Gloeothece reniformis  CCALA 1113 clone 3  MF780999

species 5.1.3.3B: G. reniformis
(2)

100

100

Gloeothece citriformis  PCC 7424  CP001291  rrnA  (complete genome)  species 5.1.3.3C

genus 5.1.3.3: Gloeothece
(5)

100

Gloeothece verrucosa  PCC 7822  CP002198  rrnA  (complete genome)  species 5.1.3.4A
Gloeothece tonkinensis  Vietnam 01  AB774154  species 5.1.3.4B

genus 5.1.3.4: Gloeothece
(2)

100

82

94

86

Hydrococcus sp.  CRU_1_1  JAAUOG000000000  rrnA  (draft genome)
Hydrococcus sp.  RU_2_2  JAAURN000000000  rrnA  (draft genome)

monospecific genus 5.1.3.5: Hydrococcus
(2)

Pleurocapsa sp.  PCC 7327  CP003590  rrnA  (complete genome genus)   

100

94

100

100

95

Crocosphaera subtropica  ATCC 51472  AGJC00000000  rrnA  (draft genome)
Crocosphaera sp.  KO30D1  AB067579

Crocosphaera subtropica  ATCC 51142  CP000806  rrnA  (complete genome)

100

Crocosphaera sp.  KO20B5  AB067578
Crocosphaera sp.  KO38CU6  AB067575

100

Crocosphaera sp.  MAL CB002  KJ018899
Crocosphaera sp.  MAL CB031  KJ018901
Crocosphaera sp.  MAL CB058  KJ018904
Cyanothece sp. BG0011  BG0011  PRLH00000000  rrnA  (draft genome)
Crocosphaera sp.  MAL CB055  KJ018903100

unicellular cyanobacterium  SU3  NETF00000000  rrnA  (draft genome)

92

Crocosphaera chwakensis  CCY0110  AAXW00000000  rrnA  (draft genome)

species 5.1.4.1A
(12)

Crocosphaera watsonii  OceanDNA−b16091  CAWRPG000000000  rrnA  (type sp. draft genome)
Cyanothece sp.  TW3  AB557945
Crocosphaera watsonii  WH 8501  AADV00000000  rrnA  (type sp. ref. str. draft genome)
Crocosphaera watsonii  WH 8502  CAQK00000000  rrnA  (type sp. draft genome)94

Crocosphaera watsonii  WH 0401  CAQM00000000  rrnA  (type sp. draft genome)
symbiont of Climacodium frauenfeldianum  0  AF193247100

Crocosphaera watsonii  WH 0005  CAQL00000000  rrnA  (type sp. draft genome)
Crocosphaera watsonii  WH 0402  CAQN00000000  rrnA  (type sp. draft genome)
Crocosphaera watsonii  WH0003  JGI  rrnA  (type sp. draft genome)
Crocosphaera watsonii  WH8501  AY620237  (ref. str.)

species 5.1.4.1B: C. watsonii
(10)

100

genus 5.1.4.1: Crocosphaera
(22)

100

Aphanocapsa sp.  HBC6  EU249123  (genus)

100

Candidatus Atelocyanobacterium sp.  ALOHA_A25_9  JAKUPS000000000  rrnA  (draft genome)
Candidatus Atelocyanobacterium thalassa  ALOHA  CP001842  rrnA  (complete genome)

species 5.1.4.2A
(2)

Candidatus Atelocyanobacterium thalassa  SIO64986 (UCYN−A)  JPSP00000000  rrnA  (draft genome)
cyanobacterium endosymbiont of Braarudosphaera bigelowii  CPSB−1  AP024987  rrnA  (complete genome)

species 5.1.4.2B
(2)

genus 5.1.4.2: Cnd. Atelocyanobacterium
(4)

100

100

97

100

unidentified endosymbiont of Epithemia turgida  EtSB  AP012549  rrnA  (complete genome)  genus 5.1.4.3
unidentified cyanobacterium  ESSB Univ Tsukuba  AB546731

species 5.1.4.3A
(2)

unidentified Rhopalodia gibba symbiont  0  AJ582391
unidentified cyanobacterium  RGSB Namiki park RG  AB546730

species 5.1.4.3B
(2)

genus 5.1.4.3
(4)

93

94

cyanobacterium endosymbiont of Rhopalodia gibberula  RgSB  AP018341  rrnA  (complete genome)  monospecific genus 5.1.4.7

93

cyanobacterium endosymbiont of Epithemia clementina  EcSB  NZ_CP123991  (complete genome)  monospecific genus 5.1.4.8

100

unicellular cyanobacterium  SU2  NEED00000000  rrnA  (draft genome)  monospecific genus 5.1.4.9

100

Crocosphaera sp.  UHCC 0190  JAYGHP000000000  rrnA  (draft genome)  genus

100

98

100

Zehria sp.  SKTU126  AB067581
Zehria sp.  SK40  AB067576
Zehria sp.  KO68DGA  AB067580
Zehria sp.  KO11DG  AB067577

species 5.1.4.4A
(4)

86

100

Zehria floridana  WH8904  AY620239  (ref. str.)  species 5.1.4.4B

genus 5.1.4.4: Zehria
(5)

99

Rippkaea orientalis  PCC 8801  CP001287  rrnA  (type sp. ref. str.  complete genome)
Rippkaea orientalis  PCC 8802  CP001701  rrnA  (type sp.  complete genome)

species 5.1.4.5A: R. orientalis
(2)

uncultured bacterium  clone FeAsN50  KY287522  species 5.1.4.5B

genus 5.1.4.5: Rippkaea
(3)

100

96

100

94

Aphanothece microscopica  CCY 153  FR873836   
Aphanothece stagnina  H5  FR848374
Cyanothece sp.  PCC 9224  no accession   

100

Aphanothece sacrum  FPU1  BDQK00000000  rrnA  (draft genome)
Aphanothece sacrum  FPU3  BDQL00000000  rrnA  (draft genome)

monospecific genus 5.1.4.6: Aphanothece
(5)

100

50

100

91

99

Chroococcidiopsis  LEGE 06174  HQ832924
Pleurocapsa sp.  CALU 1126  DQ293994

species 5.1.5.2A
(2)

Pleurocapsa minor  SAG 499  AJ344564
Pleurocapsales cyanobacterium  ATA3−5Q−KO4  MG869762

species 5.1.5.2D
(2)100

Pleurocapsa sp.  PCC 8959  no accession     species 5.1.5.2B

100

Odorella benthonica  CalAg792 clone 1  MH702368  (ref. str.)
Pleurocapsa minor  UAM 388  JQ070059
Odorella benthonica  CalAg792 clone 2  MH702369  (ref. str.)

species 5.1.5.2C
(3)

Pleurocapsa fuliginosa  HA4302−MV1 clone p7c  JN385285  (ref. str.)  species 5.1.5.2E

100

100

100

Pleurocapsa minor  HA4230 clone 2B  KC525080
Pleurocapsa minor  HA4230 clone 2C  KC525081

species 5.1.5.2F
(2)

genus 5.1.5.2: Pleurocapsa
(11)

100

100

Pleurocapsa sp.  FMAR1  OY762512  rrnA  (complete genome)  species 5.1.5.2G

100

Pleurocapsa sp.  PCC 7320  no accession   
Pleurocapsa sp.  PCC 7321  no accession   
Pleurocapsa sp.  PCC 7322  no accession   
Pleurocapsa sp.  PCC 7319  ALVL00000000  rrnA  (draft genome) 

species 5.1.5.1A
(4)

100

Xenococcus sp.  PCC 7307  AB074510     species 5.1.5.1B

genus 5.1.5.1: Pleurocapsa
(5)100

100

98

Dermocarpella incrassata  PCC 7326 (SAG 2984)  AJ344559  (genus)   
Dermocarpa sp.  MBIC10056  AB058218
Dermocarpa sp.  MBIC10768  AB058287
Dermocarpa sp.  MBIC10001  AB058199

species 5.1.5.3A
(3)

Stanieria sp.  PCC 7301  AB039009     species 5.1.5.3B

100

Stanieria sp.  PCC 7304  AB623217     species 5.1.5.3C

94

Stanieria sp.  PCC 7302  KM019985   
Xenococcus sp.  PCC 7306  no accession   

species 5.1.5.3D
(2)

Waterburya agarophytonicola  KI4  OK044280  species 5.1.5.3F
Waterburya agarophytonicola  K14  MW113706

100

100

78

100

Hyella caespitosa  PCC 7516  X78681  (ref. str.)  species 5.1.5.3E

genus 5.1.5.3
(10)

65

100

97

Pleurocapsa sp.  PCC 7314  AB074511   
Pleurocapsa sp.  PCC 7315  no accession   
Myxosarcina sp.  PCC 7312  AJ344561   

monospecific genus 5.1.5.4
(3)

67

97

Chroococcopsis sp.  LEGE 07187  HQ832904
Myxosarcina sp.  PCC 7325  AJ344562   

monospecific genus 5.1.5.12
(2)

100

86

100

94



Dermocarpa sp.  MBIC10001  AB058199
(3)

Stanieria sp.  PCC 7301  AB039009     species 5.1.5.3B
Stanieria sp.  PCC 7304  AB623217     species 5.1.5.3C

94

Stanieria sp.  PCC 7302  KM019985   
Xenococcus sp.  PCC 7306  no accession   

species 5.1.5.3D
(2)

Waterburya agarophytonicola  KI4  OK044280  species 5.1.5.3F
Waterburya agarophytonicola  K14  MW113706

100

100

78

100

Hyella caespitosa  PCC 7516  X78681  (ref. str.)  species 5.1.5.3E

genus 5.1.5.3
(10)

65

97

Pleurocapsa sp.  PCC 7314  AB074511   
Pleurocapsa sp.  PCC 7315  no accession   
Myxosarcina sp.  PCC 7312  AJ344561   

monospecific genus 5.1.5.4
(3)97

Chroococcopsis sp.  LEGE 07187  HQ832904
Myxosarcina sp.  PCC 7325  AJ344562   

monospecific genus 5.1.5.12
(2)

Chlorogloea sp.  PCC 7330  no accession  (genus)   

100

86

96

Chondrocystis sp.  NIES−4102  AP018281  rrnA  (complete genome genus)   

100

Chroococcidium sp.  AL8 (NIES−4398)  MN822192
Stanieria cyanosphaera  SAG 3387  KM019986   
Stanieria cyanosphaera  PSRCEW_WH−7  KR758749   

monospecific genus 5.1.5.11: Stanieria
(3)

100

100

100

Foliisarcina bertiogensis  CENA333  KT731153  (ref. str.)
Foliisarcina bertiogensis  CENA346  KT731162   
Foliisarcina bertiogensis  CENA337  KT731155   

species 5.1.5.6A: F. bertiogensis
(3)

Gloeocapsopsis crepidinum  BDU 20121  KM350251     species 5.1.5.6B

100

Myxosarcina sp.  GI1  JRFE00000000  rrnA  (draft genome)
Myxosarcina sp.  GI1  JRFE00000000  rrnB  (draft genome)

uncultured cyanobacterium  GI−1  JN202625

species 5.1.5.6C
(3)

94

100

Foliisarcina bertiogensis  CENA331  KT731151     species 5.1.5.6D

genus 5.1.5.6: Foliisarcina
(8)

94

100

93

Cyanoplacoma adriatica  2020−MF12  LC642728
Cyanoplacoma adriatica  2020−MF30  LC642729
Cyanoplacoma adriatica  2020−MF33  LC642730
Cyanoplacoma adriatica  2020−MF36  LC642731

monospecific genus 5.1.5.13
(4)

100

Chroococcidiopsis sp.  PCC 6712  JGI  rrnA     species 5.1.5.8A
Pleurocapsa sp.  PCC 7324  no accession     species 5.1.5.8B

genus 5.1.5.8
(2)

Hyella patelloides  LEGE 07179  CAACVJ000000000  rrnA  (draft genome genus)

99

100

100

94

100

Xenococcus spongiosum  TAU−MAC 0615  KY744806
Xenococcus spongiosum  TAU−MAC 1915  MN833628
Xenococcus schousboei  PCC 7305  ALVZ00000000  rrnA  (ref. str. draft genome)

100

uncultured bacterium  clone bac174cb  JX504499

species 5.1.5.9C
(4)

100

uncultured cyanobacterium  clone AO62  FJ358910
uncultured cyanobacterium  clone SO78  FJ358911

species 5.1.5.9A
(2)

uncultured  clone bac241c  JX504371
uncultured cyanobacterium  clone RODAS−076  JF344054

species 5.1.5.9B
(2)

94

100

genus 5.1.5.9: Xenococcus
(8)

93

93

93

Synechocystis aquatilis  NTDV12  KM657206   
Stanieria cyanosphaera  PKUAC−SCTB211  MF405388   
Stanieria sp.  PCC 7438  no accession   

100

Stanieria cyanosphaera  PCC 7437  CP003653  rrnA  (type sp.  complete genome)

species 5.1.5.10A
(4)

93

Stanieria sp.  NIES−3757  AP017375  rrnA  (complete genome)  species 5.1.5.10B

genus 5.1.5.10: Stanieria
(5)100

80

93

Chroococcopsis gigantea  SAG 1299  KM019987  (ref. str.) (genus)   

82

Cryptochroococcus tibeticus  YW−2019b TP2017163 clone 04  MN215480   
Cryptochroococcus tibeticus  YW−2019b TP2017161 clone 01  MN215475   
Cryptochroococcus tibeticus  YW−2019b TP2017164 clone 02  MN215483  (ref. str.)
Cryptochroococcus tibeticus  YW−2019b TP2017165 clone 01  MN215486   

species 5.1.6.14A
(4)

Pseudochroococcus couteii  PMC 88514  MT985488  (ref. str.)  species 5.1.6.14B

genus 5.1.6.14: Cryptochroococcus
(5)100

Neochroococcus gongqingensis  CHAB4018 clone 1  MT011390  (ref. str.)
Neochroococcus gongqingensis  CHAB4018 clone 3  MT011392  (ref. str.)

monospecific genus 5.1.6.12: Neochroococcus
(2)

100

100

Chroococcus cf. membraninus  CCALA 054  GQ375049
Cryptococcum komarkovaum  CCALA 054  MF072346

species 5.1.6.10A
(2)

Cryptococcum brasiliense  CCIBt3410  MF072345  (ref. str.)  species 5.1.6.10B

genus 5.1.6.10: Cryptococcum
(3)

100

100

100

Inacoccus carmineus  CCIBt3411  MF072347  (ref. str.)
Inacoccus carmineus  CCIBt3418  MF072348   
Inacoccus sp.  AICB1013  KJ746508

species 5.1.6.3A: I. carmineus
(3)

100

Gloeocapsa sp.  PCC 7007  no accession   
Gloeocapsa sp.  PCC 9440  no accession   

species 5.1.6.3B
(2)

genus 5.1.6.3: Inacoccus
(5)

100

100

100

100

Prochloron didemni  P1  JGI  rrnA  (type sp. draft genome)
uncultured Prochloron sp.  clone HI−10  DQ357950
Prochloron didemni  P3−Solomon  AFSK00000000  rrnA  (type sp. draft genome)
Prochloron didemni  P4−Papua_New_Guinea  JGI  rrnA  (type sp. draft genome)

64

uncultured Prochloron sp.  clone AO−101  DQ357968
uncultured Prochloron sp.  clone HW−6  DQ357949

94

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

monospecificgenus 5.1.6.1
(7)100

Candidatus Paraprochloron terpiosi  LD05  CP073341  rrnA  (complete genome)
Candidatus Paraprochloron terpiosi  LD05  CP073341  rrnB  (complete genome)

monospecific genus 5.1.6.13: Paraprochloron
(2)

100

100

Chroococcus sp.  CAWBG101  KU513781
Chroococcus sp.  CAWBG113  KU513783
Chroococcus sp.  CAWBG126  KU513784
Chroococcus sp.  CAWBG110  KU513782

93

Chroococcus turgidus  HUW 799  DQ460703  (herbarium)

monospecific genus 5.1.6.2: Chroococcus
(5)

Gomphosphaeria aponina  SAG 5296  KM019999  (genus)   

100

100

100

93

79

Chroococcus sp.  CCALA 057  GQ375045
Chroococcus sp.  JJCV  AM710385
Chroococcus minutus  CCALA 055  GQ375047
Chroococcus sp.  CCALA 701  GQ375046

species 5.1.6.4A
(4)

86

Chroococcus turgidus  AICB61  KJ746515
Chroococcus cf. turgidus  CCIBt3508  MF072352

species 5.1.6.4B
(2)

genus 5.1.6.4: Chroococcus
(6)

100

100

Chroococcus sp.  CCALA 702  GQ375044  species 5.1.6.5A
Gloeocapsa sp.  PCC 7501  no accession     species 5.1.6.5B

genus 5.1.6.5
(2)

100

89

Chroococcus subviolaceus  CCIBt3505  MF072350
Chroococcus subviolaceus  CCIBt3506  MF072351

species 5.1.6.9A
(2)

Chroococcus subviolaceus  CCIBt3549  MF072353  species 5.1.6.9B

genus 5.1.6.9: Chroococcus
(3)

100

100

100

Johanseninema constricta  clone K2_5P2  KJ140089   
Johanseninema constricta  clone K2_6P1  KJ140088   
Johanseninema constricta  clone K2_5P3  KJ140087   

monospecific genus 5.1.6.6: Johansenia
(3)

100

100

Johannesbaptistia pellucida  kopara−GC  AJ621836  species 5.1.6.11B
Johannesbaptistia floridana  BLCC−M67  MT321576  species 5.1.6.11A

genus 5.1.6.11: Johannesbaptistia
(2)

Gloeocapsa sp.  PCC 73106  ALVY00000000  rrnA  (genus draft genome)

100

Limnococcus limneticus  Svet06  GQ375048   
uncultured bacterium  clone B07−41−BAC  GQ340127

monospecific genus 5.1.6.7: Limnococcus
(2)

100

93

Chondrocystis sp.  PCC 7333  no accession   
Chondrocystis sp.  ANTLH59B1  AY493599

monospecific genus 5.1.6.8: Chondrocystis
(2)

100

100

94

90

75

93

70

87

Geminocystis herdmanii  PCC 6308  CM001775  rrnA  (ref. str.)
Synechocystis sp.  PCC 8010  no accession   
Synechocystis sp.  PCC 8931  no accession   

100

Synechocystis sp.  PCC 9220  no accession   

species 5.1.7.1B
(4)

86

Geminocystis sp.  NIES−3708  AP014815  rrnA  (complete genome)  species 5.1.7.1C

93

Geminocystis papuanica  PAP1  EF555569
Synechocystis sp.  PCC 6701  no accession   
Synechocystis sp.  PCC 6808  no accession   

94

Geminocystis sp.  NIES−3709  AP014821  rrnA  (complete genome)

species 5.1.7.1A
(4)

99

genus 5.1.7.1: Geminocystis
(9)

94

100

uncultured cyanobacterium  GPENV21  DQ512811
uncultured cyanobacterium  GPENV133  DQ512832

Cyanobacterium sp.  THH  KC621874

100

Synechocystis sp.  PCC 9218  no accession   

100

Geminocystis sp.  CENA526  KF246492

species 5.1.7.2A
(5)62

uncultured cyanobacterium  GPENV11  DQ512807
uncultured cyanobacterium  GPENV46  DQ512820

species 5.1.7.2C
(2)

100

100

Synechocystis sp.  PCC 6804  no accession     species 5.1.7.2B

genus 5.1.7.2
(8)100

77

97

Synechocystis sp.  PCC 6711  no accession   
Synechocystis sp.  PCC 8981  no accession   
Synechocystis sp.  PCC 9027  no accession   

monospecific genus 5.1.7.3: Synechocystis
(3)

92

94

100

Cyanobacterium sp.  CR_23M  EF545611  (genus)

100

Cyanobacterium aponinum  FACHB−4101  JACJRR000000000  rrnA  (draft genome)
Cyanobacterium aponinum  ETS−03  AM238427

100

100

89



uncultured cyanobacterium  GPENV133  DQ512832
Cyanobacterium sp.  THH  KC621874
Synechocystis sp.  PCC 9218  no accession   

100

Geminocystis sp.  CENA526  KF246492

species 5.1.7.2A
(5)62

uncultured cyanobacterium  GPENV11  DQ512807
uncultured cyanobacterium  GPENV46  DQ512820

species 5.1.7.2C
(2)

100

100

Synechocystis sp.  PCC 6804  no accession     species 5.1.7.2B

genus 5.1.7.2
(8)100

97

Synechocystis sp.  PCC 6711  no accession   
Synechocystis sp.  PCC 8981  no accession   
Synechocystis sp.  PCC 9027  no accession   

monospecific genus 5.1.7.3: Synechocystis
(3)

92

100

Cyanobacterium sp.  CR_23M  EF545611  (genus)

100

Cyanobacterium aponinum  FACHB−4101  JACJRR000000000  rrnA  (draft genome)
Cyanobacterium aponinum  ETS−03  AM238427

Cyanobacterium aponinum  PCC 10605  CP003947  rrnA  (complete genome)

100

Cyanobacterium aponinum  IPPAS B−1201  PEBC00000000  rrnA  (draft genome)
Cyanobacterium aponinum  0216  WMIA00000000  rrnA  (draft genome)

Synechococcus elongatus str.  Ramsar  JQ771323
uncultured bacterium  clone PHS5  KX062019
Cyanobacterium aponinum  KhA  MH179053
Cyanobacterium aponinum  AL20115  CP138348  rrnA  (complete genome)

Cyanobacterium sp.  MCCB 115  KM275589
Cyanobacterium sp.  MCCB 238  KM275590
uncultured Cyanobacterium sp.  clone Fardillapur  JX023443

100

Cyanobacterium sp.  Dongsha4  NZ_CP084098  rrnA  (complete genome)

100

Cyanobacterium sp.  Dongsha4  NZ_CP084098  rrnB  (complete genome)

species 5.1.7.4A: C. aponinum
(14)100

Synechocystis aquatilis  SAG 9079  KM020011     species 5.1.7.4B

genus 5.1.7.4: Cyanobacterium
(15)

91

Synechocystis sp.  PCC 9115  no accession   
Synechocystis sp.  SAG 3792  KM020010

monospecific genus 5.1.7.5: Synechocystis
(2)

Geminobacterium atlanticum  LEGE 07459  KR676352  (ref. str.)

100

99

93

100

97

Synechococcus sp.  AICB1016  KJ746511
Synechocystis sp.  AICB51  KJ746512
Cyanobacterium stanieri  SAG 8879  AM258981  (ref. str.)

100

Cyanobacterium sp.  CENA527  KF246493

100

Cyanobacterium stanieri  PCC 7202  CP003940  rrnA  (ref. str. complete genome)

100

Cyanobacterium stanieri  LEGE 03274  JADEWC000000000  rrnA  (type sp. draft genome)
Synechococcus sp.  PCC 8806  AF448077   

97

100

uncultured bacterium  clone Y8−3  KF912998

species 5.1.7.6A
(8)100

Cyanobacterium sp.  IPPAS B−1200  LWHC00000000  rrnA  (draft genome)
uncultured bacterium  clone SINI1030  HM126696
Cyanobacterium sp.  HL−69  CP024912  rrnA  (complete genome)

100

uncultured bacterium  clone SINH445  HM128012

species 5.1.7.6B
(4)

100

genus 5.1.7.6: Cyanobacterium
(12)100

100

94

Microcrocis geminata  MC12  ON426373
Microcrocis geminata  MC14  ON426375
Microcrocis geminata  MC13  ON426374
Microcrocis geminata  MC8  ON426379
Microcrocis geminata  MC11  ON426372
Microcrocis geminata  MC16  ON426376

monospecific genus 5.1.7.22: Microcrocis
(6)

100

100

Annamia toxica  HOs24  HQ658457   
uncultured cyanobacterium  clone wr_osc_01  LC130608
uncultured cyanobacterium  clone W4359−20  JN646795

Annamia dubia  NIES−4383  LC571519
Annamia dubia  NIES−4383  AP025630  rrnA  (complete genome)

monospecific genus 5.1.7.7: Annamia
(5)

Annamia dubia  NIES−4383  AP025630  rrnB  (complete genome genus)
Annamia dubia  NIES−4383  AP025630  rrnC  (complete genome genus)

100

100

100

100

Cyanobacterium sp  CENA169  KC695862
uncultured cyanobacterium  clone BFF12  JF929667

monospecific genus 5.1.7.8
(2)

94

93

Picosynechococcus sp.  L21−BG−1  KJ206338
Picosynechococcus sp.  PCC 7002  CP000951  rrnA  (complete genome)
Picosynechococcus sp.  OG1  FXBO00000000  rrnA  (draft genome)
Picosynechococcus sp.  PCC 7002  FXWN00000000  rrnA  (draft genome)
Picosynechococcus sp.  PCC 7003  CP016474  rrnA  (complete genome)

100

Picosynechococcus sp.  CCMP1630  AY946243   

94

Picosynechococcus sp.  NKBG042902  BAWS00000000  rrnA  (draft genome)
Picosynechococcus sp.  PCC 8807  CP016483  rrnA  (complete genome)
Picosynechococcus sp.  PCC 11901  CP040360  rrnA  (complete genome)

77

100

Picosynechococcus sp.  PCC 7117  CP016477  rrnA  (complete genome)
Picosynechococcus sp.  PCC 73109  CP013998  rrnA  (complete genome)
Picosynechococcus sp.  BDU 130192  PCGE00000000  rrnA  (draft genome)

species 5.1.7.9A
(12)

89

Leptolyngbya sp.  PCC 7376  CP003946  rrnA  (complete genome)
Limnothrix rosea  IAM M−220 (NIES−208)  MRBY00000000  rrnA  (draft genome)

species 5.1.7.9B
(2)

94

100

Picosynechococcus sp.  NKBG15041c  BAUB00000000  rrnA  (draft genome)
Picosynechococcus sp.  NIES−970  AP017959  rrnA  (complete genome)
Picosynechococcus fontinalis  FG1  MG207959  (ref. str.)
Picosynechococcus sp.  Salton Sea  DQ455751

Picosynechococcus sp.  NKBG15041c  LC006088
Picosynechococcus sp.  T71  AF448073

species 5.1.7.9C
(6)

genus 5.1.7.9: Picosynechococcus
(20)

90

100

Synechococcus sp.  UH7  AF448074
Chroococcales cyanobacterium  LEGE 11426  KU951883

monospecific genus 5.1.7.10
(2)

100

93

100

Synechocystis sp.  PCC 6714  CP007542  rrnA  (complete genome)
Synechocystis sp.  PCC 6805  AB041938   
Synechocystis sp.  PCC 6702  AB041936  (complete genome)
Synechocystis sp.  CACIAM 05  CP019225  rrnA  (complete genome)

100

Synechocystis sp.  PCC 6806  no accession   

100

Synechocystis sp.  PCC 6803  BA000022  rrnA  (complete genome)
Synechocystis sp.  PCC 6905  no accession   
Synechocystis sp.  PCC 7919  no accession   
Synechocystis sp.  PCC 8906  no accession   
Synechocystis sp.  PCC 8962  no accession   
Synechocystis sp.  PCC 8912  no accession   
Synechocystis sp.  PCC 8915  no accession   
Synechocystis sp.  PCC 6803 substr PCC−N  AP012277  rrnA  (complete genome)
Synechocystis sp.  PCC 6803 substr GT−I  AP012276  rrnA  (complete genome)
Synechocystis sp.  PCC 6803 substr PCC−P  AP012278  rrnA  (complete genome)
Synechocystis sp.  IPPAS B−1465  CP028094  rrnA  (complete genome)
Synechocystis sp.  FACHB−898  JACJTG000000000  rrnA  (draft genome)
Synechocystis sp.  FACHB−908  JACJTH000000000  rrnA  (draft genome)
Synechocystis sp.  FACHB−929  JACJTI000000000  rrnA  (draft genome)
Synechocystis sp.  PCC 6803 LT  CP073017  rrnA  (complete genome)
Synechocystis sp.  PCC 6803 substr GT−T  CP094998
Synechocystis sp.  PCC 8805  no accession   

100

Synechocystis sp.  PCC 7201  no accession   
Synechocystis sp.  PCC 7339  no accession   
Synechocystis sp.  PCC 7338  no accession   
Synechocystis sp.  PCC 7338  CP054306  rrnA  (complete genome)
Synechocystis sp.  PCC 7338  CP054306  rrnB  (complete genome)
Synechocystis sp.  PCC 7339  CP063659  rrnA  (complete genome)100

Synechocystis sp.  PCC 7719  no accession   

100

Synechocystis salina  LEGE 06099  JADEWK000000000  rrnA  (draft genome)
Synechocystis sp.  PCC 8932  no accession   
Synechocystis salina  LEGE 06155  JADEWS000000000  rrnA  (draft genome)

100

100

Synechocystis sp.  FACHB−383  JACJTJ000000000  rrnA  (draft genome)

100

Synechocystis salina  LEGE 00031  JADEVV000000000  rrnA  (draft genome)
Synechocystis sp.  LEGE 06083  JADEWJ000000000  rrnA  (draft genome)
Synechocystis salina  LEGE 00041  JADEVW000000000  rrnA  (draft genome)

100

Synechocystis sp.  LEGE 07086  HM217067

species 5.1.7.11A
(37)

100

Synechocystis sp.  LEGE 06079  HM217076  species 5.1.7.11B

100

Synechocystis sp.  CHAB QH2017011 clone 01  MT488060
Synechocystis sp.  UTEX B 3001  KP762344

Synechocystis sp.  CHAB QH2017021 clone 02  MT488062
Synechocystis sp.  PCC 8974  no accession   
Synechocystis sp.  CHAB QH2017021 clone 03  MT488063

96

100

genus 5.1.7.11: Synechocystis
(52)

71

76



Synechocystis salina  LEGE 06099  JADEWK000000000  rrnA  (draft genome)
Synechocystis sp.  PCC 8932  no accession   
Synechocystis salina  LEGE 06155  JADEWS000000000  rrnA  (draft genome)100

Synechocystis sp.  FACHB−383  JACJTJ000000000  rrnA  (draft genome)
Synechocystis salina  LEGE 00031  JADEVV000000000  rrnA  (draft genome)
Synechocystis sp.  LEGE 06083  JADEWJ000000000  rrnA  (draft genome)
Synechocystis salina  LEGE 00041  JADEVW000000000  rrnA  (draft genome)

100

Synechocystis sp.  LEGE 07086  HM217067

100

Synechocystis sp.  LEGE 06079  HM217076  species 5.1.7.11B

100

Synechocystis sp.  CHAB QH2017011 clone 01  MT488060
Synechocystis sp.  UTEX B 3001  KP762344

Synechocystis sp.  CHAB QH2017021 clone 02  MT488062
Synechocystis sp.  PCC 8974  no accession   
Synechocystis sp.  CHAB QH2017021 clone 03  MT488063
Synechocystis sp.  CHAB QH2017021 clone 01  MT488061
Synechocystis sp.  PCC 7008  no accession   100

Merismopedia glauca  SAG 1448−1  X94705
Synechocystis sp.  PCC 6902  no accession   

100

Synechocystis sp.  PCC 7921  no accession   
Synechocystis sp.  UTEX B 3003  KP762345

species 5.1.7.11C
(11)

96

100

Synechocystis minuscula  SAG 25880  KM019989
Synechocystis sp.  PCC 8938  no accession   

species 5.1.7.11D
(2)

100

97

Synechocystis sp.  PCC 6906  no accession     species 5.1.7.11E

93

Snowella sp.  CHAB6603 clone 03  MN796290
Snowella rosea  1LM40S01  AJ781042   

Snowella litoralis  OTU35S07  AJ781039

100

Snowella litoralis  1LT47S05  AJ781041

97

Snowella sp.  ULC335  QBMS00000000  rrnA  (draft genome)

78

Coelosphaerium sp.  G2  LC151466
Snowella sp.  CHAB6601 clone 07  MN796286
Snowella sp.  CHAB6606 clone 03  MN796296
Snowella sp.  CHAB6602 clone 04  MN796288
Snowella sp.  CHAB6604 clone 02  MN796293

100

monospecific genus 5.1.7.12: Snowella
(10)

100

Coelomoron pusillum  AICB1012  KJ746507
Woronichinia naegeliana  WA131  CP073041  rrnA
Woronichinia naegeliana  OLE35S01  AJ781043   

monospecific genus 5.1.7.13: Woronichinia
(3)

100

100

99

99

100

Merismopedia glauca  CCAP 1448/3  HF678499
Merismopedia glauca  OBB39S01  AJ781044

monospecific genus 5.1.7.14: Merismopedia
(2)

Merismopedia punctata  PMC24205  GQ859637  (genus)

94

Synechocystis aquatilis  1LT32S04  FM177503   
Synechocystis sp.  CCALA 700  GQ375043

monospecific genus 5.1.7.15: Synechocystis
(2)

93

100

55

81

100

Spirulina sp.  MPI S4  Y18792
Spirulina subsalsa  P7  AF091109

species 5.1.7.17A
(2)

Spirulina major  CCY15215  JACSWA000000000  rrnA  (type sp. draft genome)  species 5.1.7.17B

genus 5.1.7.17: Spirulina
(3)

100

Thermospirulina andreolii  ETS−09 isolate a  LN875038   
Thermospirulina andreolii  ETS−09 isolate b  LN875039   

species 5.1.7.21A
(2)

Spirulina sp.  CCC Snake P Y−85  Y18793

species 5.1.7.21: Thermospirulina
(3)

100

100

100

Spirulina subsalsa  FACHB351  FJ826621
Spirulina subsalsa  FACHB−351  JAIHOM000000000  rrnA  (draft genome)
Spirulina subsalsa  PCC 9445  ALVR00000000  rrnA  (draft genome) 

monospecific genus 5.1.7.16: Spirulina
(3)

100

Spirulina subsalsa  M−223  AB003166  (genus)

100

88

81

Halospirulina tapeticola  CCC Baja−95 Cl 2  Y18791  (ref. str.)
Spirulina sp.  MPI S3  Y18789

Spirulina sp.  CCC Baja−95 Cl 3  Y18790
Spirulina sp.  EEW1  HQ008224

86

100

Halospirulina tapeticola  BDU 141021  KX452360   

monospecific genus 5.1.7.18: Halospirulina
(5)

77

94

Spirulina major  PCC 6313  JGI  rrnA  (type sp.) 
Spirulina sp.  GLS010  FJ546714

Spirulina subsalsa  CCAP 1475/2  HF678507

77

Spirulina major  1LT27S06  FM177505   
Spirulina major  0BB22S09  AJ635436   

monospecific genus 5.1.7.19: Spirulina
(5)

98

100

100

98

Chlorogloea sp.  CENA150  KC695844
Chlorogloea sp.  CENA152  KC695846

genus 5.1.7.20: Chlorogloea
(2)

97

100

90

Lusitaniella coriacea  LEGE 06111  KR676346   
Phormidium sp.  LEGE 07162  HQ832899
Lusitaniella coriacea  LEGE 07157  KR676348   
Lusitaniella coriacea  LEGE 07167  KR676349  (ref. str.)

species 5.1.8.1A
(4)

Lusitaniella coriacea  LEGE 07157  JADEWZ000000000  rrnA  (type sp. draft genome)  species 5.1.8.1B

genus 5.1.8.1: Lusitaniella
(5)

100

100

Anagnostidinema pseudacutissimum  CCALA 142  KT315934   
Anagnostidinema sp.  LD27  KT315931

Anagnostidinema pseudacutissimum  CCALA 151  KT315935   
Microcoleus sp.  GA_180221_E−2−1−MAG−45_12  JAIMKT000000000  rrnA  (draft genome)

94

100

Geitlerinema carotinosum  AICB 37  AY423710

94

Anagnostidinema pseudacutissimum  M2  KT315941   
Geitlerinema sp.  PCC 8907  no accession   
Anagnostidinema pseudacutissimum  CCALA 150  KT315940  (ref. str.)

94

93

Anagnostidinema pseudacutissimum  P004  JQ712617   
Geitlerinema sp.  PCC 9222  AF317510    

species 5.1.9.1A: A. pseudacutissimum
(10)

Anagnostidinema amphibium  MK80  KT315947
Anagnostidinema carotinosum  P013  JQ712598

Anagnostidinema amphibium  HA4216−MV1  KC525097

94

Anagnostidinema amphibium  JR21  KT315945

species 5.1.9.1B: A. amphibium
(4)

100

genus 5.1.9.1: Anagnostidinema
(14)

93

100

Cyanophora tetracyanea  plastid NIES−764  LN735196
Cyanophora biloba  plastid UTEX 2766  LN735522
Cyanophora paradoxa  Cyanelle  U30821  rrnA  (complete genome) 

monospecific genus 5.1.9.2
(3)

100

Cyanoptyche gloeocystis  Cyanelle SAG 3490  AM084275     genus

100

Gloeochaete wittrockiana  plastid SAG 4684  LN735529
Gloeochaete wittrockiana  plastid  X82495

monospecific genus 5.1.9.3
(2)

100

100

Glaucocystis nostochinearum  Cyanelle  X82496  (genus)

100

Porphyra umbilicalis  chloroplast  NC_035573  (complete genome)
Porphyra purpurea  chloroplast  U38804  rrnA  (complete genome) 

monospecific genus 5.1.9.4
(2)

Otohimella japonica  plastid  LC093492
Otohimella japonica  plastid  LC093491

monospecific genus 5.1.9.5
(2)

100

100

100

100

100

100

93

100

Planktothrix sp.  49  AJ133167
Planktothrix agardhii  NIVA−CYA 15  AVFS00000000  rrnA  (type sp. draft genome)
Planktothrix agardhii  CCAP 1460/13  HF678485   
Planktothrix sp.  CYA127  AJ133168
Planktothrix rubescens  82  OW445656  (complete genome)
Planktothrix agardhii  PCC 10110  no accession   
Planktothrix agardhii  PCC 10110  CAJCFV000000000  rrnA  (type sp. draft genome) 
Planktothrix agardhii  758  LR882949  (type sp.  complete genome)
Planktothrix rubescens  108  LR882941  (complete genome)
Planktothrix agardhii  NIVA−CYA 34  AB045935   
Planktothrix agardhii  NIVA−CYA 56/3  AVFY00000000  (draft genome)

100

100

Planktothrix agardhii  CCAP 1459/11A  GQ994999   
Planktothrix rubescens  NIES−1266  FJ184421
Planktothrix rubescens  NIVA−CYA 55  AB045937
Planktothrix agardhii  NIVA−CYA 59  AB045939   

100

Planktothrix prolifica  NIVA−CYA 98  AVFZ00000000  rrnA  (draft genome)
Planktothrix rubescens  NIVA−CYA 407  AVFW00000000  rrnA  (draft genome)
Planktothrix prolifica  NIVA−CYA 406  AVFV00000000  rrnA  (draft genome)
Planktothrix rubescens  PCC 7821  CZCZ00000000.2  rrnA  (draft genome)
Planktothrix rubescens  CCAP 1459/14  GQ995000
Planktothrix agardhii  758  LR882949  (type sp.  complete genome)
Planktothrix rubescens  108  LR882941  (complete genome)
Planktothrix rubescens  82  OW445656  (complete genome)
Planktothrix agardhii  1025  JAJDMS000000000  rrnA  (type sp. draft genome)
Planktothrix agardhii  NIES−204  AP017991  rrnA  (type sp.  complete genome)
Planktothrix agardhii  PCC 7811  LR882969  rrnA  (type sp.  complete genome)
Planktothrix agardhii  PCC 7811  LR882969  rrnB  (type sp.  complete genome)
Planktothrix agardhii  NIES−594  AB045956   
Planktothrix agardhii  NIES−595  AB045957   

100

species 5.2.1.1A: P. agardhii
(43)

100

97

81

59



Planktothrix prolifica  NIVA−CYA 98  AVFZ00000000  rrnA  (draft genome)
Planktothrix rubescens  NIVA−CYA 407  AVFW00000000  rrnA  (draft genome)
Planktothrix prolifica  NIVA−CYA 406  AVFV00000000  rrnA  (draft genome)
Planktothrix rubescens  PCC 7821  CZCZ00000000.2  rrnA  (draft genome)
Planktothrix rubescens  CCAP 1459/14  GQ995000
Planktothrix agardhii  758  LR882949  (type sp.  complete genome)
Planktothrix rubescens  108  LR882941  (complete genome)
Planktothrix rubescens  82  OW445656  (complete genome)
Planktothrix agardhii  1025  JAJDMS000000000  rrnA  (type sp. draft genome)
Planktothrix agardhii  NIES−204  AP017991  rrnA  (type sp.  complete genome)
Planktothrix agardhii  PCC 7811  LR882969  rrnA  (type sp.  complete genome)
Planktothrix agardhii  PCC 7811  LR882969  rrnB  (type sp.  complete genome)
Planktothrix agardhii  NIES−594  AB045956   
Planktothrix agardhii  NIES−595  AB045957   
Planktothrix agardhii  PCC 7805  LO018304  rrnA  (type sp.  complete genome)

100

Planktothrix suspensa  NIES−3736  LC037449

94

Planktothrix agardhii  PCC 10606  GQ995002   
Planktothrix agardhii  NIVA−CYA 21  AB045927   
Planktothrix agardhii  PCC 10607  GQ995003   
Planktothrix agardhii  PCC 9239  GQ351567   
Planktothrix agardhii  PCC 9625  GQ351568   
Planktothrix agardhii  PCC 9801  GQ351571   
Planktothrix agardhii  NIES−596  AB045958   
Planktothrix suspensa  SAG 581  KM019973
Planktothrix agardhii  NIVA−CYA 126/8  ASAK00000000  rrnA  (type sp. draft genome)
Planktothrix sp.  st147  JGI  rrnA  (draft genome)
Planktothrix sp.  585  JGI  rrnA  (draft genome)
Planktothrix rubescens  82  OW445656  (complete genome)

100

species 5.2.1.1A: P. agardhii
(43)

100

100

Planktothrix paucivesiculata  PCC 9631  GQ351578    
Planktothrix paucivesiculata  PCC 9631  CZCS00000000  rrnA  (draft genome)

Planktothrix paucivesiculata  PCC 8954  GQ351576   

100

Planktothrix sp.  PCC 11201  CZCT00000000  rrnA  (draft genome)

100

Planktothrix paucivesiculata  PCC 8926  GQ351574   

100

Planktothrix sp  PCC 9018  GQ351577   

species 5.2.1.1B: P. paucivesiculata
(6)90

Planktothrix iranica  ASS8A clone 1  MF360984
Planktothrix iranica  ASS8A clone 2  MF360985

species 5.2.1.1C: P. iranica
(2)

100

100

97

100

Planktothrix spiroides  fs1  HQ912972
Planktothrix spiroides  fs5  HQ912976
Planktothrix spiroides  nh6  HQ912985
Planktothrix spiroides  sx2  HQ912988100

Planktothrix spiroides  nh5  HQ912984
Planktothrix spiroides  th1  HQ912994
Planktothrix spiroides  sx1  HQ912987
Planktothrix spiroides  nh1  HQ912981
Planktothrix spiroides  NIES−45  LC096262

species 5.2.1.1D: P. spiroides
(9)

100

Planktothrix pseudagardhii  HAB639  GQ457311
Planktothrix pseudagardhii  T1−8−4  AB045968

Planktothrix pseudagardhii  NIES−914  FJ184389
Planktothrix pseudagardhii  CW4−5  AB045907

100

Planktothrix pseudagardhii  HAB1133  GQ457310
Planktothrix pseudagardhii  HAB1129  GQ457309

100

Planktothrix pseudagardhii  2LT34S02  FM177501

species 5.2.1.1E: P. pseudagardhii I
(7)

100

93

Planktothrix pseudagardhii  HAB2310  FJ184386
Planktothrix pseudagardhii  HAB366  FJ184387
Planktothrix pseudagardhii  HAB526  FJ184388
Planktothrix pseudagardhii  HAB414  FJ184390

species 5.2.1.1F: P. pseudagardhii II
(4)

100

100

95

Planktothrix mougeotii  HAB3343  FJ434250
Planktothrix mougeotii  HAB3346  FJ434248
Planktothrix mougeotii  HAB3342  FJ434247
Planktothrix mougeotii  HAB3348  FJ434249

Planktothrix mougeotii  CMAA1557  KY873316

100

Planktothrix mougeotii  LEGE 06226  JADEWU000000000  rrnA  (draft genome)
Planktothrix mougeotii  CMAA1564  KY873323

species 5.2.1.1G: P. mougeotii I
(7)

100

Planktothrix mougeotii  TR1−5  AB045971
Planktothrix mougeotii  TR2−4  AB045972
Planktothrix mougeotii  TK4−5  AB045969

100

Planktothrix mougeotii  HAB626  FJ184391

100

Planktothrix mougeotii  HAB002  FJ184392
Planktothrix sp.  FACHB−1365  JACJSC000000000  rrnA  (draft genome)

species 5.2.1.1H: P. mougeotii II
(6)100

100

100

Planktothrix tepida  PCC 9214  CZDF00000000  rrnA  (draft genome)
Planktothrix tepida  PCC 9214  LR882970  (complete genome)
Planktothrix tepida  PCC 9214  CZDF00000000  rrnB  (draft genome)
Planktothrix tepida  PCC 9214  LR882970  (complete genome)

species 5.2.1.1I: P. tepida
(4)

100

100

99

100

99

100

91

Planktothrix serta  PCC 8927  CZCU00000000  rrnA  (draft genome)
Planktothrix sp.  UVFP1  AJ630646

species 5.2.1.1J: P. serta
(2)

genus 5.2.1.1: Planktothrix
(90)

100

Neolyngbya biscaynensis  BLCCM96  MT371818
Neolyngbya biscaynensis  BLCCM97  MT371821
Neolyngbya biscaynensis  BLCCM69  MT371816

species 5.2.1.2D
(3)

Neolyngbya arenicola  BLCCM52  MT371813
Neolyngbya arenicola  BLCCM60  MT371815

species 5.2.1.2E
(2)

100

100

Neolyngbya regalis  BLCCM54  MT371824
Neolyngbya maris−brasilis  ALCB114380  KY824056  (ref. str.)  species 5.2.1.2A

100

Neolyngbya irregularis  ALCB114382  KY824054  species 5.2.1.2B

100

Neolyngbya nodulosa  ALCB114383  KY824057  species 5.2.1.2C

genus 5.2.1.2: Neolyngbya
(9)

100

Affixifilum granulosum  BLCCM110  MT371830
Affixifilum granulosum  BLCCM117  MT371829
Affixifilum granulosum  BLCCM101  MT371833

100

Neolyngbya granulosa  ALCB114378  KY824053

100

Neolyngbya sp.  suna1mo33  AB863133

100

Affixifilum floridanum  BLCCM61  MT371827  (ref. str.)
Affixifilum floridanum  BLCCM62  MT371826   
Affixifilum floridanum  BLCCM49  MT371825   

100

monospecific genus 5.2.1.3: Affixifilum
(8)

100

100

93

100

100

94

Arthrospira sp.  PCC 8005  CAFN00000000  rrnA  (draft genome)
Arthrospira platensis  C1 (PCC 9438)  CM001632  rrnA  (draft genome)
Arthrospira sp.  PCC 8005  FO818640  rrnA  (complete genome)
Arthrospira platensis  SAG 8679  KM019967
Arthrospira sp. TJSD092  TJSD092  CP028914  rrnA  (complete genome)
Arthrospira indica  PD2002/ana  AY575932
Arthrospira sp.  O913F  PKGD00000000  rrnA  (draft genome)
Arthrospira indica  PD1997/ram  AY575931
Arthrospira fusiformis  AB2002/10  AY575928
Arthrospira maxima  CS−328  ABYK00000000  rrnA  (draft genome)
Arthrospira sp.  TJSD091  LAYT00000000  rrnA  (draft genome)
Arthrospira sp.  PCC 9901  EU183352   
Arthrospira jenneri  EB 9604  GQ184185   
Arthrospira erdosensis  Inner Mongolia  JN83126194

Arthrospira sp.  Burma  MG777128
Arthrospira sp.  Mad  MG777131
Limnospira fusiformis  SAG 8579  CP051185  rrnA  (type sp; ref. str. complete genome)
Limnospira fusiformis  KN  JACGXW000000000  rrnA  (type sp. draft genome)
Arthrospira platensis  C1 (PCC 9438)  CP019998  rrnA  (complete genome)
Arthrospira platensis  DD  CP146095  rrnA  (complete genome)
Arthrospira platensis  NIES−39  AP011615  rrnA  (draft genome)
Arthrospira platensis  PCC 9108  DQ393284   
Arthrospira platensis  PCC 7345  X75044   
Arthrospira maxima  FACHB438  EF564663

Arthrospira platensis  Paraca  ACSK00000000  rrnA  (draft genome)
Arthrospira platensis  YZ  CP013008  rrnA  (complete genome)
Arthrospira sp.  CH1  MG777138
Arthrospira platensis  NIES−46  BIMW00000000  rrnA  (draft genome)
Arthrospira sp.  PCC 9108  CP066886  rrnA  (complete genome)
Arthrospira platensis  NIES−39  AP026945  rrnA  (complete genome)

monospecific genus 5.2.1.4: Arthrospira
(31)

100

100

100

98



Limnospira fusiformis  SAG 8579  CP051185  rrnA  (type sp; ref. str. complete genome)
Limnospira fusiformis  KN  JACGXW000000000  rrnA  (type sp. draft genome)
Arthrospira platensis  C1 (PCC 9438)  CP019998  rrnA  (complete genome)
Arthrospira platensis  DD  CP146095  rrnA  (complete genome)
Arthrospira platensis  NIES−39  AP011615  rrnA  (draft genome)
Arthrospira platensis  PCC 9108  DQ393284   
Arthrospira platensis  PCC 7345  X75044   
Arthrospira maxima  FACHB438  EF564663

Arthrospira platensis  Paraca  ACSK00000000  rrnA  (draft genome)
Arthrospira platensis  YZ  CP013008  rrnA  (complete genome)
Arthrospira sp.  CH1  MG777138
Arthrospira platensis  NIES−46  BIMW00000000  rrnA  (draft genome)
Arthrospira sp.  PCC 9108  CP066886  rrnA  (complete genome)
Arthrospira platensis  NIES−39  AP026945  rrnA  (complete genome)
Arthrospira platensis  NCB002  JARHUM000000000  (draft genome)

100

100

Tigrinifilum floridanum  BLCC−M51  MZ127497   
Tigrinifilum guerandense  BLCC−M99  MZ127504
Tigrinifilum floridanum  BLCC−M57  MZ127498  (ref. str.)
Tigrinifilum floridanum  BLCC−M73  MZ127500   

Tigrinifilum floridanum  BLCC−M87  MZ127503   
Tigrinifilum floridanum  BLCC−M102  MZ127490   
Tigrinifilum floridanum  BLCC−M120  MZ127494   
Tigrinifilum floridanum  BLCC−M107  MZ127491   
Tigrinifilum floridanum  BLCC−M119  MZ127493   

100

Tigrinifilum floridanum  BLCC−M77  MZ127501   
Tigrinifilum floridanum  BLCC−M85  MZ127502   
Tigrinifilum floridanum  BLCC−M48  MZ127495   
Tigrinifilum floridanum  BLCC−M50  MZ127496   
Tigrinifilum floridanum  BLCC−M66  MZ127499   
Tigrinifilum floridanum  BLCC−M118  MZ127492   
Lyngbya sp.  PCC 8992  no accession   
Lyngbya sp.  CCY1209  JAJENU000000000  rrnA  (draft genome)
Lyngbya sp.  PCC 8937  no accession   

monospecific genus 5.2.1.5: Tigrinifilum
(18)

100

100

Capilliphycus flaviceps  BLCC−M137  MZ127475
Capilliphycus flaviceps  BLCC−M53  MZ127476

Capilliphycus tropicalis  BLCC−M106  MZ127479

100

Capilliphycus tropicalis  ALCB114392  MF190468

species 5.2.1.6E
(4)

100

Capilliphycus salinus  ALCB114379  KY824052  (ref. str.)  species 5.2.1.6C
Capilliphycus sp.  21  KF644563  species 5.2.1.6D

100

100

Lyngbya sp.  PCC 8106  AAVU00000000  rrnA  (draft genome)
Lyngbya aestuarii  PCC 7419  AJ000714   
Lyngbya aestuarii  BL J  AUZM00000000  rrnA  (draft genome)

99

Capilliphycus guerandensis  BLCC−M76  MZ127477
Capilliphycus guerandensis  BLCC−M92  MZ127478

species 5.2.1.6B
(5)

100

100

100

Limnoraphis hieronymusii  CN4−3  AB045906   
Limnoraphis hieronymusii  N−929  JN854140   
Limnoraphis robusta  CCALA 966  JN854138
Limnoraphis cryptovaginata  3/Kutnar09  JN854139
Limnoraphis sp.  WC205  JAGTJT000000000  rrnA  (draft genome)
Lyngbya majuscula  CCAP 1446/4  HQ419207

species 5.2.1.6A
(6)

genus 5.2.1.6
(17)

100

100

Sirenicapillaria stauglerae  BLCC−M121  MZ127486  (ref. str.)
Sirenicapillaria glauca  BLCC−M125  MZ127483

Sirenicapillaria stauglerae  BLCC−M123  MZ127488   

100

Sirenicapillaria stauglerae  BLCC−M138  MZ127489   
Sirenicapillaria stauglerae  BLCC−M122  MZ127487   

species 5.2.1.7A
(5)

Sirenicapillaria rigida  BLCC−M116  MZ127484
Sirenicapillaria rigida  BLCC−M134  MZ127485

species 5.2.1.7B
(2)

genus 5.2.1.7: Sirenicapillaria
(7)100

100

100

100

98

100

91

Dapis pnigousa  NAB11−4  MF061806
Dapis pnigousa  NAB11−40  MF061809
Dapis pnigousa  NAB11−16  MF061808

species 5.2.2.3D
(3)

Hydrocoleum glutinosum  M17  GU238276
Hydrocoleum glutinosum  M21  GU238269

species 5.2.2.3A
(2)

94

Dapis pleousa  FFP12−2  MF061797   
Dapis pleousa  NAC8−50  GU724203   
Dapis pleousa  FFP12−5  MF061798  (ref. str.)
Dapis pleousa  FFP13−13  MF061800   

species 5.2.2.3B
(4)

94

100

Lyngbya sp.  MA2  AB857842  species 5.2.2.3C

genus 5.2.2.3: Dapis
(10)

100

Trichodesmium hildebrandtii  0 (arb_53)  AF091322
Trichodesmium thiebautii  0 (arb_54)  AF013027
Trichodesmium pelagicum  JWI1  AF518769

species 5.2.2.2C
(3)

Trichodesmium contortum  0 (arb_51)  AF013028
Trichodesmium tenue  0 (arb_52)  AF013029

species 5.2.2.2B
(2)

100

96

Trichodesmium erythraeum  IMS101  CP000393  rrnA  (type sp. complete genome)
Trichodesmium sp.  NIBB 1067  X70767
Trichodesmium havanum  F34−5  AF518770
Trichodesmium erythraeum  SH A2907  DQ460706  (herbarium) 

species 5.2.2.2A
(4)

genus 5.2.2.2: Trichodesmium
(9)

75

100

100

94

Okeania plumata  BCBC12−21  KC986934
Oscillatoria margaritifera  NAC8−54  GU724207
Oscillatoria subbrevis  SGBRA04  JQ083642

Oscillatoria margaritifera  NAC8−55  GU724208

94

Okeania sp.  SIO1I7  JAAHGF000000000  rrnA  (draft genome)
Okeania plumata  FK12−4  KC986933
Okeania sp.  PNG05−4  EU253968

100

Okeania lorea  FK12−25  KC986931
Okeania lorea  BCBC12−1  KC986932
Hydrocoleum glutinosum  M2  GU238270

100

94

Hydrocoleum glutinosum  M34  GU238272

species 5.2.2.1A
(11)

100

Okeania sp.  Odo1  LC155112  species 5.2.2.1B

100

Lyngbya polychroa  LP16  FJ602745
Okeania erythroflocculosa  FFP12−7  KC986930
Okeania sp.  SIO2C2  JAAHGM000000000  rrnA  (draft genome)

Okeania hirsuta  PAB−21−JUN−10−2  KC986937   

100

Okeania hirsuta  PAB−10−Feb−10−1  KC986936  (ref. str.)
Okeania sp.  SIO1H2  JAAHGA000000000  rrnA  (draft genome)
Okeania sp.  SIO1H5  JAAHGC000000000  rrnA  (draft genome)

species 5.2.2.1C
(7)

100

genus 5.2.2.1: Okeania
(19)

94

100

61

100

Hydrocoleum cantharidosmum  GC  GU238277
Hydrocoleum lyngbyaceum  HL (L0055299)  GU238281  (herbarium)

Hydrocoleum majus  M5  GU238273

monospecific genus 5.2.2.4: Hydrocoleum
(3)

100

94

93

Tenebriella amphibia  RMCB19 clone 2  MT756343   
Tenebriella amphibia  ’Ute Lake filament 3’  MT756337   

Tenebriella sp.  PCC 9014  no accession   

100

Tenebriella amphibia  JM90/15 clone 5  MT756321   
Tenebriella amphibia  PCC 7515  AF132933  (type sp.) 
Tenebriella amphibia  RMCB14  MT756298  (ref. str.)
Tenebriella curviceps  RMCB17 clone 6  MT756309
Tenebriella curviceps  S23 clone 10  MT756327

100

100

Tenebriella sp.  Fkv−3  EU196623
Tenebriella sp.  Fkv−4  EU196624

monospecific genus 5.2.2.6: Tenebriella
(10)100

100

Hydrocoleum sp.  MF1  JF799572
Hydrocoleum lyngbyaceum  HBC7  EU249124

species 5.2.2.5A
(2)

Hydrocoleum brebissonii  HL (L0571047)  GU238280  (herbarium)  species 5.2.2.5B

genus 5.2.2.5: Hydrocoleum
(3)

100

100

100

94

56

Vermifilum ionodolium  BLCC−M29  MT321587  (ref. str.)
Vermifilum ionodolium  BLCC−M65  MT321592   
Vermifilum ionodolium  BLCC−M75  MT321594   

100

Vermifilum ionodolium  BLCC−M38  MT321586   
Vermifilum ionodolium  BLCC−M32  MT321584   

monospecific genus 5.2.2.9: Vermifilum
(5)100

Ophiophycus aerugineus  BLCC−M103  MT321580   
Ophiophycus aerugineus  BLCC−M88  MT321581  (ref. str.)

species 5.2.2.7A
(2)

Ophiophycus aerugineus  BLCC−M93  MT321582     species 5.2.2.7B

genus 5.2.2.7: Ophiophycus
(3)

100

Leptochromothrix engenei  BLCC−M83  MT321578  (genus)

100

100

100

100

100

100

Laspinema thermale  HKS3 clone 1  MF360981   
Laspinema thermale  HKS5 clone 4  MF360991  (ref. str.)

91
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Hydrocoleum sp.  MF1  JF799572
Hydrocoleum lyngbyaceum  HBC7  EU249124

species 5.2.2.5A
(2)

Hydrocoleum brebissonii  HL (L0571047)  GU238280  (herbarium)  species 5.2.2.5B

genus 5.2.2.5: Hydrocoleum
(3)

100

100

Vermifilum ionodolium  BLCC−M29  MT321587  (ref. str.)
Vermifilum ionodolium  BLCC−M65  MT321592   
Vermifilum ionodolium  BLCC−M75  MT321594   

100

Vermifilum ionodolium  BLCC−M38  MT321586   
Vermifilum ionodolium  BLCC−M32  MT321584   

monospecific genus 5.2.2.9: Vermifilum
(5)100

Ophiophycus aerugineus  BLCC−M103  MT321580   
Ophiophycus aerugineus  BLCC−M88  MT321581  (ref. str.)

species 5.2.2.7A
(2)

Ophiophycus aerugineus  BLCC−M93  MT321582     species 5.2.2.7B

genus 5.2.2.7: Ophiophycus
(3)

100

Leptochromothrix engenei  BLCC−M83  MT321578  (genus)

100

100

100

100

100

Laspinema thermale  HKS3 clone 1  MF360981   
Laspinema thermale  HKS5 clone 4  MF360991  (ref. str.)
Phormidium sp.  LEGE 06072  HM217077
Laspinema lumbricale  UTCC476  AF218375
Phormidium pseudopriestleyi  ANTACEV53  AY493600

100

100

Oscillatoria sp.  HE19RPO  JAMXOT000000000  rrnA  (draft genome)
Phormidium sp.  LEGE 06078  HM217075100

Oscillatoria sp.  PCC 6401  no accession   
Oscillatoria sp.  PCC 7412  no accession   

100

100

Phormidium cf. formosum  P−O  EU196640
Phormidium cf. terebriformis  KP2003/25  AY575936
Laspinema etoshii  KR2008/49  KC014068

100

Oscillatoria acuminata  PCC 6304  CP003607  rrnA  (complete genome)

100

95

Laspinema sp.  D2a  JAMXFF000000000  rrnA  (draft genome)
Laspinema sp.  D3b  JAMXFA000000000  rrnA  (draft genome)100

Oscillatoria sp.  PCC 8983  no accession   
Phormidium terebriforme  UAM 408  JN382220
Phormidium cf. formosum  P−FW  EU196625
Phormidium terebriforme  UAM 409  JN382221

100

monospecific genus 5.2.3.1
(19)

100

Perforafilum tunellii  PZ1  MK214466
Phormidium sp.  CCY1219  JAJENT000000000  rrnA  (draft genome)

monospecificgenus 5.2.3
(2)

100

100

Oxynema thaianum  BDU 91992  KX452363   
Oxynema thaianum  BDU 70493  KX452362   
Oxynema thaianum  BDU 120161  KX452364   

93

Oxynema sp.  AP17  CP051167  rrnA  (complete genome)
Oxynema thaianum  BDU 41202  KU958128   
Oxynema thaianum  BDU 92071  KU958129   
Oxynema thaianum  CCALA 960  JF729323  (ref. str.)
Oxynema sp.  CENA135  JAEOXH000000000  rrnA  (draft genome)
Phormidium sp.  CENA135  HQ730084

monospecific genus 5.2.3.2: Oxynema
(9)

100

100

100

94

Koinonema pervagatum  37PC  MF362670   
Koinonema pervagatum  61PC  MF362671   
Koinonema pervagatum  62PC  MF362672   

species 5.2.3.3A: K. pervagatum
(3)

Koinonema pervagatum  63PC  MF362673  (ref. str.)  species 5.2.3.3B: K. pervagatum

93

Koinonema sp.  ETS−05  AJ548503
[Phormidium] sp.  ETS−05  CP051168  rrnA  (complete genome)

Koinonema sp.  ElfPHct20  KM438195

species 5.2.3.3C
(3)

100

genus 5.2.3.3: Koinonema
(7)

100

Planktothricoides raciborskii  INBaOR  AB045953   
Planktothricoides raciborskii  NIES−207  AB045960  (ref. str.)
Planktothricoides sp.  SR001  LIUQ00000000  rrnA  (draft genome)
Planktothricoides sp.  FACHB−1261  JACJTF000000000  rrnA  (draft genome)
Planktothricoides sp.  FACHB−1370  JACJSK000000000  rrnA  (draft genome)

Planktothricoides raciborskii  NSLA3  AB045962   

species 5.2.3.4A: P. raciborskii
(6)

100

Oscillatoria terebriformis  OH−93−ot  AF263343  species 5.2.3.4B

genus 5.2.3.4: Planktothricoides
(7)

54

100

100

94

93

Cyanobacteria bacterium  SW_12_48_29  PXQA00000000  rrnA  (draft genome)
Cyanobacteria bacterium  SW_6_48_11  PXQC00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QH_1_48_107  PXPJ00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QH_10_48_56  PXPK00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QS_1_48_34  PXPR00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QH_8_48_120  PXPP00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QS_4_48_99  PXPT00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QH_3_48_40  PXPM00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QH_7_48_89  PXPO00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QS_3_48_167  PXPS00000000  rrnA  (draft genome)
Cyanobacteria bacterium  SW_11_48_12  PXPZ00000000  rrnA  (draft genome)
Cyanobacteria bacterium  SW_5_48_44  PXQB00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QS_5_48_63  PXPU00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QS_7_48_42  PXPW00000000  rrnA  (draft genome)
Cyanobacteria bacterium  SW_7_48_12  PXQD00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QS_8_48_54  PXQG00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QS_6_48_18  PXPV00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QS_9_48_30  PXPX00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QH_2_48_84  PXPL00000000  rrnA  (draft genome)
Cyanobacteria bacterium  SW_10_48_33  PXPY00000000  rrnA  (draft genome)
Cyanobacteria bacterium  SW_8_48_13  PXQE00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QH_9_48_43  PXPQ00000000  rrnA  (draft genome)
Cyanobacteria bacterium  QH_6_48_35  PXPN00000000  rrnA  (draft genome)

monospecific genus 5.2.4.9: unidentified
(23)

Cyanobacteria bacterium  QS_8_64_29  PXQH00000000  rrnA  (draft genome)

94

Halothece californica  MPI 96P605  AJ000724  (ref. str.)
Halothece sp.  PCyano42  DQ058891

monospecific genus 5.2.4.4: Halothece
(2)

94

100

Rubidibacter lacunae  KORDI 51−2  ASSJ00000000  rrnA  (type sp. ref. str. draft genome)

94

Euhalothece sp.  MPI 95AH13  AJ000710  species 5.2.4.3C
Halothece sp.  PCC 7418  CP003945  rrnA  (complete genome)  species 5.2.4.3B

Euhalothece natronophila  Z−M001  CP042326  rrnA  (complete genome)
Euhalothece natronophila  Z−M001  EU628548

species 5.2.4.3A
(2)

100

100

Halothece sp.  PCC 9711  AJ000709     species 5.2.4.3D

100

Euhalothece sp.  MPI 96N304  AJ000713
Cyanobacteria bacterium  GSLBin1  JAAANX000000000  rrnA  (draft genome)

species 5.2.4.3E
(2)

genus 5.2.4.3: Euhalothece
(7)94

100

Cyanothece sp.  109  DQ243688
Cyanothece sp.  113  DQ243689

Cyanothece sp.  115  DQ243690

97

Dactylococcopsis salina  PCC 8305  CP003944  rrnA  (complete genome)

92

Cyanothece sp.  GSL007  FJ546715

species 5.2.4.1A
(5)85

Euhalothece sp.  WR7  KY415997  species 5.2.4.1B

genus 5.2.4.1: Cyanothece
(6)100

82

71

99

Jaaginema litorale  LEGE 07176  KR676350
Jaaginema sp.  IkpSMP32  KM438182
Jaaginema sp.  PMC 107318  MN823180
filamentous cyanobacterium  ESFC−1  ARCP00000000  rrnA  (draft genome)

species 5.2.4.5A
(4)

100

100

Jaaginema sp.  PsrJGgm14  KM438189
Jaaginema geminatum  SM S13  MF351541
Jaaginema sp.  ThrJGgm18  KM438187

species 5.2.4.5B
(3)

100

genus 5.2.4.5: Jaaginema
(7)

93

93

97

94

Geitlerinema sp.  PCC 9228  LNDC00000000  rrnA  (draft genome)
uncultured bacterium  clone LGNSa2_BC_067  EU687425

monospecific genus 5.2.4.6: Geitlerinema
(2)

Klisinema persicum  SHAFA S10 clone 1  MF348322  (ref. str.)
unidentified Phormidiaceae cyanobacterium  CENA533  KF246499

monospecific genus 5.2.4.10: Klisinema
(2)

100

100

94

100

Leptochromothrix valpauliae  BLCC−M82  MT321579  (ref. str.)

100

Sodalinema komarekii  PMC 88615  MF579889   
Sodalinema komarekii  PMC 88715  MF579890   
Sodalinema komarekii  PMC 86414  MF579887   
Sodalinema komarekii  PMC 86514  MF579888   
Sodalinema komarekii  PMC 86914  MG772676  (ref. str.)
Sodalinema orleanskyi  Ey−1201  MT081571
Phormidium sp.  CSSed162cmB_426  SLAY00000000  rrnA  (draft genome)
Cyanobacteria bacterium  T3Sed10_304  PXCV00000000  rrnA  (draft genome)
Geitlerinema sp.  P−1104  SMDP00000000  rrnA  (draft genome)

100

Oscillatoria sp.  PCC 8989  no accession   
Phormidium sp.  HBC9  EU249125
Sodalinema stali  HE10JO  FSSI00000000  rrnA  (draft genome)
Sodalinema stali  Schier  EF654044
Sodalinema stali  CCY9619  MT067567

100

monospecific genus 5.2.4.8: Sodalinema
(20)

100

91

94
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Sodalinema komarekii  PMC 88615  MF579889   
Sodalinema komarekii  PMC 88715  MF579890   
Sodalinema komarekii  PMC 86414  MF579887   
Sodalinema komarekii  PMC 86514  MF579888   
Sodalinema komarekii  PMC 86914  MG772676  (ref. str.)
Sodalinema orleanskyi  Ey−1201  MT081571
Phormidium sp.  CSSed162cmB_426  SLAY00000000  rrnA  (draft genome)
Cyanobacteria bacterium  T3Sed10_304  PXCV00000000  rrnA  (draft genome)
Geitlerinema sp.  P−1104  SMDP00000000  rrnA  (draft genome)

100

Oscillatoria sp.  PCC 8989  no accession   
Phormidium sp.  HBC9  EU249125
Sodalinema stali  HE10JO  FSSI00000000  rrnA  (draft genome)
Sodalinema stali  Schier  EF654044
Sodalinema stali  CCY9619  MT067567
Oscillatoria cf. laetevirens  Baja−Osc−1  AF268490

100

Phormidium sp.  UTCC487  AF218376

94

Oscillatoria sp.  SAG 7679  KM019969

89

Phormidium sp.  AB48  CP098611  rrnA  (complete genome)
Sodalinema gerasimenkoae  IPPAS B−353  ATDS00000000  rrnA  (draft genome)

100

Phormidium sp.  PBR−2020  CP075902  rrnA  (complete genome)

monospecific genus 5.2.4.8: Sodalinema
(20)

Baaleninema simplex  PCC 7105  ANFQ00000000  rrnA  (type sp. ref. str. draft genome)
Baaleninema simplex  Flo1  FJ042947   
Geitlerinema sp.  MBIC10006  AB058204
Baaleninema simplex  FC II  NRIU00000000  rrnA  (draft genome)
Baaleninema sp.  CENA552  MF084980
Baaleninema sp.  CENA556  MF084984

species 5.2.4.7B
(6)

100

Baaleninema sp.  BBD_HS223  DQ680351
Baaleninema sp.  BBD_P2b−1  EF372580

Geitlerinema sp.  W−1  EF154084
Baaleninema sp.  BBD_HS217  EF110974

species 5.2.4.7A
(4)

genus 5.2.4.7: Baaleninema
(10)

100

100

100

100

Zarkonia navalis  LEGE 11467  MN537583  (genus)

100

100

Microcoleus sp.  AT9b−C3  JAUBUR000000000  rrnA  (draft genome)
Oscillatoria sp.  PCC 7823  no accession   
Oscillatoria sp.  327/2  FJ461751

100

Oscillatoria amoena  CCAP 1459/39  HF678512
Oscillatoria sp.  PCC 7928  no accession   
Phormidium autumnale  CCALA 143  FN813344

93

Phormidium papyraceum  PACC 8600  KF770968
Microcoleus sp.  LEGE 07076  JADEWV000000000  rrnA  (draft genome)

100

Microcoleus vaginatus  PCC 9802  JGI  rrnA  (type sp.) 

100

Microcoleus vaginatus  FGP−2  AFJC00000000  rrnA  (type sp. draft genome)
Oscillatoria nigro−viridis  PCC 7112  CP003614  rrnA  (complete genome)
Oscillatoria sp.  PCC 7508  no accession   
Microcoleus vaginatus  CJI−U2−KK2  EF654063   

100

Microcoleus vaginatus  PCC 9802  CP031740  rrnA  (type sp. complete genome)
Microcoleus vaginatus  ISBAL M10  KC633975   

100

Microcoleus sp.  herbarium5  JAUPTD000000000  rrnA  (draft genome)
Oscillatoria sp.  PCC 8808  no accession   

100

Microcoleus sp.  Pol12A4  JAUBQV000000000  rrnA  (draft genome)
Oscillatoria sp.  PCC 8919  no accession   
Microcoleus sp.  w2−18bC1  JAUBOS000000000  rrnA  (draft genome)

100

Microcoleus sp.  M2−B5  JAUBRX000000000  rrnA  (draft genome)100

Microcoleus vaginatus  ISBAL M16  KC633998   
Microcoleus vaginatus  ISBAL M18  KC633995   100

Microcoleus vaginatus  PBP−D−KK1  EF654072   

100

Microcoleus sp.  LAD1_D3  JAUBSB000000000  rrnA  (draft genome)
Microcoleus sp.  MOSTC5  JAUBRK000000000  rrnA  (draft genome)
Microcoleus sp.  F10−A1  JAUBTD000000000  rrnA  (draft genome)

100

Microcoleus vaginatus  HSN003  CP031705  rrnA  (type sp. draft genome)

100

Microcoleus sp.  D3_18_C1  JAUBTH000000000  rrnA  (draft genome)
Oscillatoria sp.  PCC 8914  no accession   
Microcoleus sp.  B4−C1  JAUBUC000000000  rrnA  (draft genome)

100

100

100

Microcoleus sp.  N9_B2  JAUBRD000000000  rrnA  (draft genome)
Phormidium sp.  KU003  AB094351

species 5.3.1.1A
(33)

81

100

Phormidium autumnale  SAG 7879  EF654084
Tychonema sp.  LEGE 07196  JADEXB000000000  rrnA  (draft genome)
Tychonema sp.  LEGE 07199  JADEXC000000000  rrnA  (draft genome)
Tychonema sp.  LEGE 07203  JADEXD000000000  rrnA  (draft genome)

Oscillatoria sp.  PCC 7929  no accession   

100

Phormidium corium  PMC29907  GQ859649
Phormidium setchellianum  CCALA 144  JN230343
Tychonema sp.  LEGE 06208  JADEWT000000000  rrnA  (draft genome)
Oscillatoriales cyanobacterium  PH2015_08U_46_180  RDYB00000000  rrnA  (draft genome)
Oscillatoriales cyanobacterium  PH2015_07U_46_236  RDYN00000000  rrnA  (draft genome)

100

100

Lyngbya sp.  CCAP 1446/10  JAIGNI000000000  rrnA  (draft genome)
Phormidium autumnale  Ant−Ph68  DQ493874
Microcoleus antarcticus  UTCC474  AF218373

100

Phormidium cf. uncinatum  CAWBG523  JX088098

55

Microcoleus sp.  ARI1−A1  JAUBVO000000000  rrnA  (draft genome)

100

100

100

Oscillatoria sp.  PCC 7816  no accession   

92

Microcoleus sp.  Aus8_D4  JAUBUL000000000  rrnA  (draft genome)

100

Oscillatoriales cyanobacterium  PH2015_03D_45_235  REAF00000000  rrnA  (draft genome)

100

Oscillatoriales cyanobacterium  PH2015_12U_45_315  RDXJ00000000  rrnA  (draft genome)
Oscillatoriales cyanobacterium  PH2015_03U_45_708  REAA00000000  rrnA  (draft genome)
Oscillatoriales cyanobacterium  PH2015_04D_45_965  RDZU00000000  rrnA  (draft genome)
Oscillatoriales cyanobacterium  PH2015_02U_45_393  REAI00000000  rrnA  (draft genome)
Oscillatoriales cyanobacterium  PH2015_04U_45_1042  RDZO00000000  rrnA  (draft genome)
Phormidium cf. uncinatum  CYN108  JX088078

100

Phormidium cf. uncinatum  CAWBG529  JX088097
Phormidium autumnale  CYN122  JX847031

100

Microcoleus sp.  CAWBG27  JAHREU000000000  (metagenome)
Microcoleus sp.  herbarium12  JAUBOJ000000000  rrnA  (draft genome)

Tychonema sp. (cf)  SAG 2388  KF417637

species 5.3.1.1B
(29)

100

100

93

Tychonema bourrellyi  HAB663  FJ184385
Tychonema bornetii  NIVA−CYA 95  LM651415

species 5.3.1.1C
(2)

Oscillatoriales cyanobacterium  PH2015_01U_44_212  REAP00000000  rrnA  (draft genome)
Oscillatoriales cyanobacterium  PH2015_01D_44_513  REAY00000000  rrnA  (draft genome)

species 5.3.1.1G
(2)

100

100

Microcoleus rushforthii  UTCC296  AF218377  species 5.3.1.1G

100

Tychonema bourrellyi  B0820  JAVCBQ000000000  (draft genome)
Tychonema tenue  SAG 482  GQ324973   
Tychonema bornetii  NIVA−CYA 60  LM651414

Tychonema bourrellyi  FEM_GT703  NXIB00000000  rrnA  (draft genome)

species 5.3.1.1H
(4)

100

Tychonema sp.  K27  GQ324965  species 5.3.1.1I

94

94

85

Phormidium autumnale  CYN116  JX847019
Phormidium autumnale  CYN127  JX847023
Phormidium cf. uncinatum  CYN105  JX088075
Phormidium autumnale  CYN131  JX847025
Phormidium cf. uncinatum  CYN107  JX088077

species 5.3.1.1D
(5)

100

94

Microcoleus anatoxicus  PTRS2  JBBLXS000000000  rrnA  (draft genome)

100

Oscillatoria limosa  SAG 4287  KM019961
Microcoleaceae bacterium  UBA11344  DMYK00000000  rrnA  (draft genome)

Microcoleaceae bacterium  UBA9251  DPLL00000000  rrnA  (draft genome)

species 5.3.1.1E
(3)

94

100

94

94

Hydrocoleum sp.  SAG 3887  KM019963  species 5.3.1.1F

genus 5.3.1.1
(82)

89

Kamptonema formosum  PCC 6407  ALVI00000000  rrnA  (draft genome) 
Oscillatoria sp.  PCC 6412  no accession   
Kamptonema sp.  PCC 6506  CACA00000000  rrnA  (draft genome)
Oscillatoria sp.  PCC 9029  no accession   
Kamptonema formosum  P001  JQ712611

100

Oscillatoria sp.  PCC 7926  no accession
Oscillatoria sp.  PCC 7930  no accession   
Oscillatoria lutea  SAG 1459−3  KM019965
Kamptonema sp.  PCC 7926  CASGHX000000000  (draft genome)

94

species 5.3.2.1A

100

100

62



Microcoleus anatoxicus  PTRS2  JBBLXS000000000  rrnA  (draft genome)
Oscillatoria limosa  SAG 4287  KM019961
Microcoleaceae bacterium  UBA11344  DMYK00000000  rrnA  (draft genome)

Microcoleaceae bacterium  UBA9251  DPLL00000000  rrnA  (draft genome)

species 5.3.1.1E
(3)

94

94

Hydrocoleum sp.  SAG 3887  KM019963  species 5.3.1.1F
Kamptonema formosum  PCC 6407  ALVI00000000  rrnA  (draft genome) 
Oscillatoria sp.  PCC 6412  no accession   
Kamptonema sp.  PCC 6506  CACA00000000  rrnA  (draft genome)
Oscillatoria sp.  PCC 9029  no accession   
Kamptonema formosum  P001  JQ712611

100

Oscillatoria sp.  PCC 7926  no accession
Oscillatoria sp.  PCC 7930  no accession   
Oscillatoria lutea  SAG 1459−3  KM019965
Kamptonema sp.  PCC 7926  CASGHX000000000  (draft genome)

94

100

Phormidium animale  CCAP 1459/6  HF678514
Phormidium animale  SAG 1459−6  EF654087
Kamptonema animale  CCALA 761  JQ712644   
Oscillatoria sp.  PCC 6602  no accession   
Kamptonema animale  INDIA92  KP221930   

100

100

Kamptonema animale  CCALA 139  KP221931  (ref. str.)
Kamptonema animale  CCALA 771  KP221932   100

Phormidium formosum  P0A  JQ712603

species 5.3.2.1A
(17)

Phormidium formosum  P0010  JQ712600
Phormidium formosum  P07  JQ712606

Oscillatoria sp.  PCC 7934  no accession   

94

Oscillatoriales cyanobacterium  USR001  MBRE00000000  rrnA  (draft genome)

species 5.3.2.1B
(4)

genus 5.3.2.1: Kamptonema
(21)

93

94

100

100

Microcoleusiopsis ganfuensis  CHAB4138 clone 1  OK422506   
Microcoleusiopsis ganfuensis  CHAB4138 clone 2  OK422507   
uncultured Arthrospira jenneri  clone A10_1  MH586776   
uncultured Arthrospira jenneri  clone S8_2  MH615068   

monospecific genus 5.3.3.1: Microcoleusiopsis ganfuensis
(4)

100

100

100

100

100

Pseudanabaena catenata  SAG 1464−1  KM020005   
Pseudanabaena catenata  SAG 25480  KM020004   
Pseudanabaena sp.  PCC 7408  AB039020   
Pseudanabaena sp.  M110S1SP2A07QC  JADBWZ000000000  rrnA  (draft genome)

Pseudanabaena galeata  CCNP1313  CP112874  (complete genome)
Pseudanabaena galeata  UHCC 0370  JAYGIE000000000  rrnA  (draft genome)
Limnothrix sp.  MR1  AJ580008

100

Pseudanabaena sp.  M085S1SP2A07QC  JADBWK000000000  rrnA  (draft genome)
Pseudanabaena sp.  Salubria−1  JALQCR000000000  rrnA  (draft genome)

100

Limnothrix redekei  PCC 9416  DRYAD  rrnA  (draft genome)

100

Pseudanabaena sp.  PCC 7429  ALWB00000000  rrnA  (draft genome)
Pseudanabaena frigida  ULC066  QBML00000000  rrnA  (draft genome)
Limnothrix redekei  CCAP 1459/29  HE974998   

100

Limnothrix redekei  Meffert 6705  ARB_3F2A0ED8   
Limnothrix redekei  NIVA−CYA 277/1  AB045929   

species 5.4.1.1A
(15)

Pseudanabaena sp.  UWO311  SJEE00000000  rrnA  (draft genome)  species 5.4.1.1B

100

Arthronema gygaxiana  UTCC393  AF218370
Pseudanabaena sp.  Roaring Creek  LIRE00000000  rrnA  (draft genome)
Pseudanabaena sp.  UWO310  SELU00000000  rrnA  (draft genome)

species 5.4.1.1B
(3)

100

100

Pseudanabaena sp.  lw0831  BBJB00000000  rrnA  (draft genome)
Pseudanabaena sp.  lw0831  KF208379
Pseudanabaena sp.  ULC068  QBMK00000000  rrnA  (draft genome)

100

Pseudanabaena sp.  BC1403  PDDM00000000  rrnA  (draft genome)

species 5.4.1.1C
(4)

94

95

94

Pseudanabaena sp.  ULC187  QBLS00000000  rrnA  (draft genome)  species 5.4.1.1E.
Pseudanabaena sp.  PCC 6903  AF132778     species 5.4.1.1F.

Pseudanabaena biceps  O153  JAATWA000000000  rrnA  (draft genome)  species 5.4.1.1G.

100

88

100

Pseudanabaena sp.  dqh15  JF429939  species 5.4.1.1I.
Pseudanabaena sp.  ABRG5−3  AP017560  rrnC  (complete genome)
Pseudanabaena sp.  Chao 1811  CP101416  (complete genome)

species 5.4.1.1G
(3)

100

84

100

Pseudanabaena sp.  0901−3A  AB936779
Romeria victoriae  CENA123  KP835528
Pseudanabaena sp.  M53BS1SP1A06MG  JADBWH000000000  rrnA  (draft genome)

Pseudanabaena sp.  M57BS1SP1A06MG  JADBWF000000000  rrnA  (draft genome)
Pseudanabaena mucicola  Chao 1806  CP097329  (complete genome)
Pseudanabaena yagii  GIHE−NHR1  JAAVJL000000000  rrnA  (draft genome)

species 5.4.1.1H
(6)100

genus 5.4.1.1
(35)

99

100

Pseudanabaena sp.  PCC 7704  DRYAD  rrnA  (draft genome)   

100

Pseudanabaena sp.  1a−03  FR798944   (genus)

100

Pseudanabaena sp.  PCC 6802  ALVK00000000  rrnA   (draft genome)
uncultured bacterium  clone OTU_3570  KX971142

monospecific genus 5.4.1.2: Pseudanabaena
(2)

92

93

uncultured bacterium  clone Be_057  FR667439
uncultured bacterium  clone GBe_037  FR667510
uncultured bacterium  clone Llo_036  FR667334

100

uncultured bacterium  clone GBe_018  FR667491
uncultured bacterium  clone Be_069  FR667451
uncultured bacterium  clone GBe_059  FR667532
uncultured Synechococcus  clone LC05  JF733415

species 5.4.1.4B
(7)

100

Synechococcus sp.  PCC 9635  DRYAD  rrnA  (draft genome)
Synechococcus sp.  SAG 2387  KF417657

Synechococcus sp.  PCC 7502  CP003594  rrnA  (complete genome)

species 5.4.1.4A
(3)

100

genus 5.4.1.4: Synechococcus
(10)

uncultured bacterium  clone MPB2−5  AB630681  (genus)

100

uncultured bacterium  clone Be_061  FR667443  (genus)
uncultured bacterium  clone MPB1−9  AB630391  (genus)

100

100

Pseudanabaena sp.  PCC 7403  AB039019   
Tumidithrix elongata  BACA0141  NR_189176
Tumidithrix elongata  BACA0141  JAZBJZ000000000  rrnA  (draft genome)
uncultured bacterium  clone RA_019  FN984813

monospecific genus 5.4.1.3: Pseudanabaena
(4)

100

100

93

96

98

Cyanobacteria bacterium  M5B4  PHFO00000000  rrnA  (draft genome)

98

Pseudanabaena sp.  LEGE 11383  JQ927354
Pseudanabaena sp.  63−1  EF110976
Thalassoporum komareki  TAU−MAC 1515  MN833625  (ref. str.)

100

Pseudanabaena sp.  PCC 7367  CP003592  rrnA  (complete genome)

monospecific genus 5.4.1.5: Pseudanabaena
(4)

100

100

100

Geitlerinema sp.  PCC 8948  no accession   
Limnothrix sp.  CENA110  EF088338
Limnothrix planktonica  CHAB709  JQ004021
Limnothrix planktonica  CHAB759  JQ004025
Limnothrix redekei  165a  AJ505942   
Limnothrix redekei  2LT25S01  FM177493   
Jaaginema sp.  TAU−MAC 2210  MN062671
Jaaginema sp.  TAU−MAC 0210  MN062657100

Limnothrix sp.  P13C2  MBRF00000000  rrnA  (draft genome)
Limnothrix sp.  PR1529  NZ_LIRO00000000  rrnA  (draft genome)
Limnothrix sp.  FACHB−1083  JACJQD000000000  rrnA  (draft genome)
Limnothrix sp.  FACHB−406  JACJSP000000000  (draft genome)
Limnothrix sp.  FACHB−881  JACJSN000000000  (draft genome)
Geitlerinema sp.  PCC 9011  no accession   

100

Limnothrix sp.  CENA545  KF246506
Limnothrix sp.  CACIAM 69d  MKGP00000000  rrnA  (draft genome)94

Jaaginema sp.  TAU−MAC 0110  MN062656

species 5.4.2.1A
(17)

Anagnostidinema cf. lemmermannii  P−G  EU196637
Anagnostidinema cf. lemmermannii  P−SA  EU196642

species 5.4.2.1B: A. cf. lemmermannii
(2)

genus 5.4.2.1: Limnothrix
(19)

100

100

Geitlerinema sp.  PCC 7411  no accession   
Geitlerinema sp.  PCC 8940  no accession   
Limnothrix sp.  PMC 106418  MN823173

monospecific genus 5.4.2.2: Geitlerinema
(3)

100

100

100

uncultured cyanobacterium  clone Alchichica_AL64_1_1B_03  JN825309  (genus)
uncultured bacterium  XM16S_4  KT201593  (genus)

Aphanocapsa sp.  BDU 130052  KM350248  (genus)

100

uncultured cyanobacterium  clone VERDEA64  FJ902632  (genus)

100

Petrachloros mirabilis  ULC683  MW172408  (ref. str.)  species 5.4.2.4A
uncultured cyanobacterium  clone Alchichica_AQ1_2_1B_148  JN825308  species 5.4.2.4B

genus 5.4.2.4
(2)

100

100

Klisinema sp.  Espan  MT708471
Persinema komarekii  TM/S1 clone 1  MF348313  (ref. str.)

species 5.4.2.3B
(2)

Persinema komarekii  TM/S1 clone 3 chimeric  MF348314  (ref. str.)  species 5.4.2.3C

100

genus 5.4.2.3: Persinema
100

100

100

100

100

100

99

62



Anagnostidinema cf. lemmermannii  P−G  EU196637
Anagnostidinema cf. lemmermannii  P−SA  EU196642

species 5.4.2.1B: A. cf. lemmermannii
(2)100

Geitlerinema sp.  PCC 7411  no accession   
Geitlerinema sp.  PCC 8940  no accession   
Limnothrix sp.  PMC 106418  MN823173

monospecific genus 5.4.2.2: Geitlerinema
(3)

100

100

uncultured cyanobacterium  clone Alchichica_AL64_1_1B_03  JN825309  (genus)
uncultured bacterium  XM16S_4  KT201593  (genus)

Aphanocapsa sp.  BDU 130052  KM350248  (genus)

100

uncultured cyanobacterium  clone VERDEA64  FJ902632  (genus)

100

Petrachloros mirabilis  ULC683  MW172408  (ref. str.)  species 5.4.2.4A
uncultured cyanobacterium  clone Alchichica_AQ1_2_1B_148  JN825308  species 5.4.2.4B

genus 5.4.2.4
(2)

100

100

Klisinema sp.  Espan  MT708471
Persinema komarekii  TM/S1 clone 1  MF348313  (ref. str.)

species 5.4.2.3B
(2)

Persinema komarekii  TM/S1 clone 3 chimeric  MF348314  (ref. str.)  species 5.4.2.3C

100

Lagosinema tenuis  NGPC151 clone 4  MH295768  (ref. str.)
Lagosinema tenuis  NGPC151 clone 6  MH295769  (ref. str.)

species 5.4.2.3A: L. tenuis
(2)

genus 5.4.2.3: Persinema
(5)

100

100

100

100

100

100

100

Cartusia fontana  KOVACIK 1999/1−LC  KJ939103  (ref. str.)
uncultured Cartusia sp.  clone 3GSCS_K18  JX127186

species 6.2.3C
(2)

Leptolyngbya sp.  CENA350  KR137571  species 6.2.3A

100

Elainella sp.  YNP83B−MA7  OR259155
Elainella sp.  YNP83−MA7  OR244605

species 6.2.3E
(2)

Elainella sp.  YNP83B−MA6  OR259154  species 6.2.3D

100

100

100

Leptolyngbya sp.  CY−K5  KU937325  species 6.2.3B

genus 6.2.3
(7)

100

Leptolyngbya foveolarum  P−BJ1 clone 1  EU196616
Leptolyngbya foveolarum  P−BJ1 clone 2  EU196617
Leptolyngbya sp.  MMG−1  FJ839352

monospecific genus 6.2.2: Leptolyngbya
(3)

93

Leptolyngbya sp.  IPPAS B−1204  RHGL00000000  rrnA  (draft genome)
"Marsacia" ferruginose  JSC−1  FJ788926

monospecific genus 6.2.24
(2)

93

94

93

94

Elainella saxicola  E1  LUGL00000000  rrnA  (draft genome)
Elainella saxicola  E8  MG831206   
Elainella saxicola  E1  MG831205  (ref. str.)
Elainella saxicola  E11  MG831207   

species 6.2.4A: E. saxicola
(4)

Leptolyngbya sp.  PCC 7925  no accession     species 6.2.4B

93

Leptolyngbya sp.  CENA112  EF088337  species 6.2.4C

genus 6.2.4: Elainella
(6)93

94

100

Calenema singularis  LEGE 06188  KR676347  (ref. str.)
Cartusia sp.  YNP70−MA2  OR259151  (genus)

94

100

Pegethrix convoluta  GSE−PSE−MK22−07D  KY078764
Pegethrix convoluta  GSE−PSE−MK38−07D  KY078763
Pegethrix indistincta  GSE−TBD−MK1−07G  KY078766

94

Pegethrix indistincta  GSE−TBC−MK−07GA  KY078765
Pegethrix sp.  ANTLH701  AY493574
Pegethrix sp.  ANTMANNING1  AY493573

species 6.2.5B
(6)

100

Leptolyngbya sp.  1T12c  FR798935  species 6.2.5C

94

Leptolyngbya sp.  VP3−07  FR798933  species 6.2.5D
Pegethrix atlantica  BACA0077  MT176728  species 6.2.2E

98

100

Leptolyngbya schmidlei  GSE−PSE46−15A  HQ132937
Pegethrix olivacea  GSE−PSE46−15A  HM018688
Pegethrix bostrychoides  GSE−TBD−MK4−15B  KY078769   
Pegethrix bostrychoides  GSE−PSE−MK47−15B  KY078768  (ref. str.)

species 6.2.5A
(4)

94

94

genus 6.2.5: Pegethrix
(13)98

100

93

93

Leptolyngbya sp.  CENA103  EF088339
Leptolyngbya sp.  CENA131  KP835534

monospecific genus 6.2.6: Leptolyngbya
(2)

Siamcapillus rubidus  NUACC13  LC660599   
Siamcapillus rubidus  NUACC14  LC660600   

monospecific genus 6.2.28
(2)

100

100

53

100

Drouetiella hepatica  Uher 2000/2452  HM018689
Leptolyngbya sp.  MUM_11−2  KU309581
Drouetiella sp.  V16  MK861868
Leptolyngbya frigida  ANTLH522  AY493575

species 6.2.7A
(4)

100

Drouetiella lurida  Lukesova 1986/6  HM018690  (ref. str.)  species 6.2.7B

genus 6.2.7: Drouetiella
(5)100

Drouetiella fasciculata  GSE−PSE−MK29−07A  KY078770  (genus)

100

99

94

Oculatella atacamensis  ATA3−4Q−CV5 clone e  KF761582
Oculatella mojaviensis  CMT−3BRINC87 clone PDK6−3  KF761572

Oculatella atacamensis  ATA3−4Q−KO2  KF761588

93

Oculatella sp.  FACHB−28  JACJPJ000000000  rrnA  (draft genome)
Oculatella leona  ATE710  MK248001
Oculatella mojaviensis  CMT−3BRINC84 clone DK5−3  KF761571

species 6.2.1D: (O. atacamensis  O. mojaviensis)
(6)100

Oculatella coburnii  WJT66−NPBG6A clone P3  KF761586
Oculatella coburnii  WJT36−NPbg13  HM018687

species 6.2.1E: O. coburnii
(2)

Oculatella neakameniensis  Kovacik 1990/37  EU528671
Oculatella neakameniensis  Kovacik 1990/54  EU528672

species 6.2.1F: O. neakameniensis
(2)

100

93

94

93

Oculatella dilatativagina  ACT687  MK248002  species 6.2.1H

100

Oculatella castenholzii  YNP74−MA2  OR259147
Oculatella sp.  LLi18  DQ786166

species 6.2.1G
(2)

100

100

Oculatella subterranea  VRUC 135  X84809  (ref. str.)
Oculatella subterranea  SP1401−2/Zammit 2007/4  HQ917691   
Oculatella subterranea  SP301/Zammit 2007/2  HQ917689   
Oculatella subterranea  SP1401−1/Zammit 2007/3  HQ917690   
Oculatella subterranea  Dav2010/SS2−1A  KP739262   

species 6.2.1A: O. subterranea
(5)

Oculatella kauaiensis  HA4348−LM3  KF761553
Oculatella kauaiensis  HA4348_LM1  KF417431

species 6.2.1B: O. kauaiensis
(2)

94

100

Oculatella cataractarum  GSE−PSE−MK49−07D clone 2  KF761585
Oculatella cataractarum  GSE−PSE−MK52−07L clone 5b  KF761583

species 6.2.1C: O. cataractarum
(2)

93

93

genus 6.2.1: Oculatella
(22)

100

100

Schizothrix cf. calcicola  AM125D  MG641928
Schizothrix cf. calcicola  AM125B  MG641927

Schizothrix cf. calcicola  AM116A  MG641925

100

Schizothrix cf. calcicola  AM57D  MG641924

species 6.2.18A
(4)

Oculatella sp.  LEGE 06141  JADEWO000000000  rrnA  (draft genome)  species 6.2.18B

genus 6.2.18: Schizothrix
(5)100

100

100

99

100

Candidatus curcubocaldaceae cyanobacterium  XAN_1  MH708148
Geitlerinema sp.  PCC 8501  DRYAD  rrnA  (draft genome)
Candidatus curcubocaldaceae cyanobacterium  XAN_8  MH708149
Candidatus curcubocaldaceae cyanobacterium  XAN_14  MH708150

Leptolyngbya sp.  O−77  AP017367  rrnA  (complete genome)
Thermoleptolyngbya oregonensis  NK1−22  CP053540

Thermoleptolyngbya albertanoae  ETS−08  FM210757  (ref. str.)

100

Thermoleptolyngbya hindakiae  UNIE1  OK623654

94

100

thermophilic cyanobacterium  340  KY393116

100

thermophilic cyanobacterium  250  KY393113

species 6.2.8A
(10)

Thermoleptolyngbya sichuanensis  PKUAC−SCTA181  MF405382
Thermoleptolyngbya sp.  PKUAC−SCTA183  CP053661  rrnA  (complete genome)
Thermoleptolyngbya sichuanensis  PKUAC−SCTC141  MF405399

species 6.2.8D
(3)

100

100

Thermoleptolyngbya sp.  PKUAC−SCTB121  CP070366  rrnB  (complete genome)  species 6.2.8C
Thermoleptolyngbya sp.  CENA538  KF246502  species 6.2.8B

genus 6.2.8: Leptolyngbya
(15)

100

100

Shackletoniella antarctica  ANTLH182  AY493606  (ref. str.)
Shackletoniella antarctica  ANTLH671  AY493572   
Shackletoniella antarctica  ANTLH181  AY493607   
Shackletoniella antarctica  KL15  MK861906   
Shackletoniella antarctica  KL8  MK861907   

monospecific genus 6.2.9: Shackletoniella
(5)

100

100

100

100

88

96

Timaviella obliquedivisa  GSE−PSE28−08A  HM018691
Timaviella obliquedivisa  GSE−PSE28−08A  HQ132933
Timaviella obliquedivisa  GSE−PSE−MK23−08B  KY078772

species 6.2.10A: T. obliquedivisa
(3)

Timaviella karstica  GR13  LT634150
uncultured cyanobacterium  clone B108208E  HQ189044

species 6.2.10B: T. karstica
(2)

100

93

Phormidium sp.  CYN64  JQ687330  species 6.2.10C

93

Leptolyngbya sp.  JR_09_4  KU219710
Leptolyngbya sp.  ULC165  MK280768

Timaviella circinata  GR4  LT634149  (ref. str.)
Timaviella sp.  Us−6−3  MH688850

species 6.2.10D: T. circinata
(4)

100

100

93

Timaviella radians  GSE−TBD−MK6−07R  KY078774
Timaviella radians  GSE−UNK−7R  KY078773

species 6.2.10E: T. radians
(2)

genus 6.2.10: Timaviella
(12)

93

94

89

100

Egbenema sp.  CY40  KY421773
Egbenema sp.  IkmLPT16  KM438181

Egbenema sp.  INSTML01  MG753795

species 6.2.12A
(3)

100

100

genus 6.2.12: Egbenema94

100

92

89



Timaviella obliquedivisa  GSE−PSE−MK23−08B  KY078772
(3)

Timaviella karstica  GR13  LT634150
uncultured cyanobacterium  clone B108208E  HQ189044

species 6.2.10B: T. karstica
(2)93

Phormidium sp.  CYN64  JQ687330  species 6.2.10C

93

Leptolyngbya sp.  JR_09_4  KU219710
Leptolyngbya sp.  ULC165  MK280768

Timaviella circinata  GR4  LT634149  (ref. str.)
Timaviella sp.  Us−6−3  MH688850

species 6.2.10D: T. circinata
(4)

100

100

93

Timaviella radians  GSE−TBD−MK6−07R  KY078774
Timaviella radians  GSE−UNK−7R  KY078773

species 6.2.10E: T. radians
(2)

genus 6.2.10: Timaviella
(12)

93

94

100

Egbenema sp.  CY40  KY421773
Egbenema sp.  IkmLPT16  KM438181

Egbenema sp.  INSTML01  MG753795

species 6.2.12A
(3)

100

Egbenema aeruginosa  N15−MA6A clone 2  OR127010  (ref. str.)  species 6.2.12B
uncultured cyanobacterium  Alchichica_AQ1_1_1C_09  JN825340  species 6.2.12C

100

100

Egbenema sp.  RV74  KP681566  species 6.2.12D

genus 6.2.12: Egbenema
(6)

94

Egbenema gypsiphylum  WHSA1−1−NP3C  OR126986
Egbenema gypsiphylum  WHSA1−4−NP1A  OR129807
Egbenema gypsiphylum  YNP72−MA1  OR259152
Egbenema sp.  BACA0146  MT176749

100

filamentous cyanobacterium  CCP1  PVWE00000000  (draft genome)

species 6.2.12E
(5)100

100

100

Egbenema sp.  CHAB TP2017033 clone 03  MT488136  species 6.2.12F
Oculatellaceae cyanobacterium  YNP75−MA7  OR259153  (genus)

uncultured cyanobacterium  clone 9B−12  JX298772  (genus)  species 6.2.12G

100

100

100

Leptolyngbya sp.  PKUAC−GDTS1−25  MG822741
Leptolyngbya sp.  PKUAC−GDTS1−28  MG822732
Leptolyngbya sp.  PKUAC−GDTS1−27  MG822742

Leptolyngbya sp.  PKUAC−GDTS1−29  MG822734
Thermocoleostomius sinensis  PKUAC−SCTA174  CP113797  rrnB  (complete genome)

Thermocoleostomius sinensis  PKUAC−SCTA174  CP113797  rrnA  (complete genome)

species 6.2.12I
(6)

Egbenema sp.  PKUAC−GDTS1−24  MG822743
Egbenema sp.  PKUAC−SCTA141  MF405379
Egbenema sp.  PKUAC−SCTA171  MF405380
Egbenema sp.  PKUAC−SCTA174  MF405381

species 6.2.12H
(4)

100

100

100

100

Leptolyngbya sp.  Greenland_6  DQ431001
Leptolyngbya sp.  Greenland_7  DQ431002
unidentified filamentous thermophile  tBTRCCn 407  DQ471447

monospecific genus 6.2.13: Leptolyngbya
(3)

100

100

100

Albertania skiophila  SP1001/Zammit 2007/6  HQ917693   
Albertania skiophila  VRUC201/Kovacik et Albertano 1992  DQ295209   
Albertania skiophila  VRUC206/Kovacik et Albertano 1992  DQ295210   

100

Albertania obscura  BACA0713  OM732262

species 6.2.11B
(4)

100

Albertania skiophila  SA373/Zammit 2014  MH030274  (ref. str.)
Albertania skiophila  VRUC184/Albertano et Bruno 1994  AY769961   

species 6.2.11A
(2)

100

100

Albertania egbensis  N14−MA1  OR126996
Leptolyngbya sp.  UIC 10061  KT899569

species 6.2.11F
(2)

100

100

Albertania alaskaensis  KL12  MK861856
Albertania alaskaensis  L1  MK861858
Albertania alaskaensis  L11  MK861859
Albertania alaskaensis  T27  MK861861
Albertania alaskaensis  L27  MK861860
Albertania alaskaensis  KV23  MK861857

species 6.2.11E
(6)

Albertania sp.  EcFYyy_200  KC463201  species 6.2.11C

100

Albertania latericola  N14−MA3  OR126998  species 6.2.11G

100

100

100

uncultured bacterium  TG−111  JQ769621  species 6.2.11D

genus 6.2.11: Albertania
(17)

93

Albertania prattii  YNP74−MA3  OR244603  species 6.2.11H

100

93

100

Komarkovaea angustata  EY01−AM2  KU161652  (ref. str.) (genus)

93

Maricoleus vaginatus  WZU 0102 clone 1  OL614991  type sp. ref. str. draft genome
Maricoleus vaginatus  WZU 0102 clone 4  OL614994  type sp. ref. str. draft genome
Maricoleus vaginatus  WZU 0102 clone 3  OL614993  type sp. ref. str. draft genome
Maricoleus vaginatus  WZU 0102 clone 2  OL614992  type sp. ref. str. draft genome

Leptolyngbya sp.  CENA364  KR137585
Pseudanabaenaceae cyanobacterium  CENA342  KT731159

monospecific genus 6.2.14
(6)

100

100

94

100

93

Jaaginema sp.  CHAB TP201501 clone 1  MT488076
Jaaginema sp.  CHAB TP201501 clone 2  MT488077
Jaaginema sp.  CHAB TP201502 clone 1  MT488078

Tildeniella alaskaensis  KL16  MK861909
Tildeniella alaskaensis  KL28  MK861910

100

100

Tildeniella torsiva  UHER 1998/13D  KY498229  (ref. str.)

100

Tildeniella torsiva  HUBEL 1974/233  KY498227   
Tildeniella torsiva  UHER 1998/13D  KY498228  (ref. str.)

monospecific genus 6.2.20: Tildeniella
(8)

Tildeniella alaskaensis  T16  MK861911  (genus)

100

92

100

Trichotorquatus maritimus  SMER−A clone PC  MK188322  (ref. str.)
Trichotorquatus maritimus  SMER−A clone PD  MK188323  (ref. str.)
Trichotorquatus maritimus  SMER−A clone PB  MK188321  (ref. str.)

Trichotorquatus maritimus  SMER−A clone PA  MK188320  (ref. str.)

100

Trichotorquatus andrei  CMT−3SWIN−NPC29 clone P19C  MK188316

100

Trichotorquatus andrei  WJT54−NPBG7 clone A  KJ938999
Trichotorquatus andrei  WJT55−NPBG7  KJ939001

100

Trichotorquatus ladouxae  WJT36−NPBG11  KJ939002

100

Trichotorquatus sp.  FI2−1HA2  KJ939005
Trichotorquatus ladouxae  WJT66−NPBG9  KJ939004

Trichotorquatus andrei  WJT19−NPBG5 clone P19C  KC525094

100

94

100

Trichotorquatus coquimbo  ATA2−1−CV25A  KC311905
Trichotorquatus ladouxae  WJT66−NPBG9 clone P49F  MK188330

monospecific genus 6.2.19: Trichotorquatus
(13)

100

Leptolyngbya sp.  FACHB−711  JACJOR000000000  (draft genome)
Trichotorquatus sp. 5  WJT32−NPBGA  KJ939006
Trichotorquatus sp. 5  WJT32−NPBGA clone P27A  MH427710

monospecific genus 6.2.26
(3)

100

Leptolyngbya sp.  2LT21S03  JGI  rrnA  (genus)
Leptolyngbya ohadii  IS1  NKFP00000000  rrnA  (draft genome genus)

100

93

100

94

Trichotorquatus andrei  CMT−3FSIN−NPC33 clone P20B  MK188313  (genus)

100

Leptolyngbya sp.  PCC 9013  no accession     species 6.2.22A
Leptolyngbya compacta  FG3_Rupite  MG207954  species 6.2.22B

genus 6.2.22: Leptolyngbya
(2)

100

94

Komarkovaeasiopsis thermale  XN101  OR015857  (ref. str. genus)
Schizothrix arenaria  HA4233−MV5 clone p5BA  JN385286  (genus)

93

100

Leptolyngbya sp.  PCC 7404  no accession   
Leptolyngbya sp.  PCC 7405  no accession   

monospecific genus 6.2.15: Leptolyngbya
(2)

94

100

94

99

Leptolyngbya geysericola  RU5_Rupite  MG207955  species 6.2.23A
Oscillatoriales cyanobacterium  MTP1  LNAA00000000  rrnA  (draft genome)  species 6.2.23B

genus 6.2.23
(2)

Metis fasciculata  TAU−MAC 1415  KY744814  (ref. str.) (genus)

100

88

100

Leptolyngbya sp.  PCC 7924  no accession   
Leptolyngbya antarctica  ANTFIRELIGHT1  AY493590
Leptolyngbya sp.  CAWBG532  JX088103

85

Gansulinema desertorum  GS121  OR015859  (ref. str.)

monospecific genus 6.2.16: Leptolyngbya
(4)

100

Leptolyngbya sp.  FACHB−16  NZ_JACJPN000000000  rrnA  (draft genome)
Leptolyngbya sp.  FACHB−8  NZ_JACJOO000000000  rrnA  (draft genome)

monospecific genus 6.2.25: Leptolyngbya
(2)

100

100

Kaiparowitsia implicata  GSE−PSE−MK54−09C  KY078776  (ref. str.)
Kaiparowitsia implicata  GSE−TBC−9CA2  KY078777   
Kaiparowitsia implicata  GSE−TBC−9CA  KY078778   

monospecific genus 6.2.21: Kaiparowitsia
(3)

100

94

94

94

Aerofilum fasciculatum  AP3b clone 1  MT3107183  (ref. str.)
Aerofilum fasciculatum  AP3b clone 3  MT947793  (ref. str.)
Aerofilum fasciculatum  AP3b clone 2  MT947792  (ref. str.)
Aerofilum fasciculatum  AP3b clone 4  MT947794  (ref. str.)

monospecific genus 6.2.29: Aerophylum
(4)

100

100

Trichocoleus desertorum  ATA4−8−CV2  KF307604
Trichocoleus desertorum  ATA4−8−CV3  KF307605
Trichocoleus desertorum  WJT16−NPBG1  KF307620

100

Trichocoleus desertorum  ATA2−1−CV2  KF307614

100

Leptolyngbya scottii  EcFYyyy_00  KC463191
Leptolyngbya sp.  ’Albertano−Kovacik green’ EcFYyyy000  KC463198
Trichocoleus desertorum  ATA12−5−KO5  KF307600

100

Trichocoleus desertorum  CMT−1BRIN−NPC4B  KF307619

94

Trichocoleus desertorum  CMT−2SZIN−NPC9  MH427711
100

species 6.2.17A
(12)

genus 6.2.17: Trichocoleus
(16)

100

91



Aerofilum fasciculatum  AP3b clone 1  MT3107183  (ref. str.)
Aerofilum fasciculatum  AP3b clone 3  MT947793  (ref. str.)
Aerofilum fasciculatum  AP3b clone 2  MT947792  (ref. str.)
Aerofilum fasciculatum  AP3b clone 4  MT947794  (ref. str.)

monospecific genus 6.2.29: Aerophylum
(4)

100

Trichocoleus desertorum  ATA4−8−CV2  KF307604
Trichocoleus desertorum  ATA4−8−CV3  KF307605
Trichocoleus desertorum  WJT16−NPBG1  KF307620

100

Trichocoleus desertorum  ATA2−1−CV2  KF307614

100

Leptolyngbya scottii  EcFYyyy_00  KC463191
Leptolyngbya sp.  ’Albertano−Kovacik green’ EcFYyyy000  KC463198
Trichocoleus desertorum  ATA12−5−KO5  KF307600

100

Trichocoleus desertorum  CMT−1BRIN−NPC4B  KF307619

94

Trichocoleus desertorum  CMT−2SZIN−NPC9  MH427711
Trichocoleus desertorum  ATA1−4−CV13  KF307618
Trichocoleus sp.  TAA2−1HA2−30  HM018681

100

100

Trichocoleus badius  CRS−1  EF429297

species 6.2.17A
(12)

Trichocoleus caatingensis  CATCD2  MT311250  species 6.2.17D
Trichocoleus desertorum  FB1−1A  EU586742  species 6.2.17B

94

100

Trichocoleus desertorum  CMT−1FDIN−NPC12A  KF307616
Trichocoleus sp.  FACHB−46  JACJOD000000000  rrnA  (draft genome)

species 6.2.17C
(2)

genus 6.2.17: Trichocoleus
(16)

100

100

uncultured bacterium  clone Llo_053  FR667351
uncultured bacterium  clone AK4DE2_09E  GQ397093

species 6.2.27D
(2)

Altericista violacea  CALU 1177  MT463165  species 6.2.27B

100

uncultured cyanobacterium  clone SepB−3  EF032660  species 6.2.27E

100

Altericista variichlora  CALU 1173  MT463167  species 6.2.27A

100

Altericista lacusladogae  CALU 1127  MT463166  (ref. str.)
Altericista lacusladogae  CALU 1174  MT463168   

species 6.2.27C
(2)

genus 6.2.27: Altericista
(7)100

100

Trichothermofontia sichuanensis  PKUAC−SCTB231  CP110848  rrnA  (complete genome)

100

100

100

100

Leptolyngbya sp.  hensonii  MQTZ00000000  rrnA  (draft genome genus)
Venetifunis florensis  BACA0587  OM732248  (ref. str. genus)
uncultured bacterium  clone QuartzC16  FJ230802  (genus)

100

91

94

Leptolyngbya sp.  PCC 9713  KJ708563   
Pseudanabaena sp.  PCC 9330  KJ708555   

Nodosilinea calida  YNP76A−MA10  OR259149
Nodosilinea calida  YNP83A−MA7  OR259150

100

100

Leptolyngbya sp.  PCC 8980  KJ708565   
Nodosilinea sp.  LEGE 06152  JADEWR000000000  rrnA  (draft genome)

100

100

Leptolyngbya sp.  PCC 7705  KJ708582   
Leptolyngbya sp.  PCC 9026  KJ708574   

100

Leptolyngbya sp.  MX1  GQ848193

94

Nodosilinea sp.  0BB19S12  AJ639895
Oscillatoria sp.  BS594  KM019975

species 6.1.1A
(11)

94

filamentous cyanobacterium  CCT1  PYER00000000  rrnA  (draft genome)
filamentous cyanobacterium CCT1  CCT1  PYER00000000  rrnB  (draft genome)
filamentous cyanobacterium  CCP1  PVWE00000000  rrnA  (draft genome)

100

Leptolyngbya sp.  LEGE 06308  HM217060

species 6.1.1B
(4)

100

Leptolyngbya sp.  KIOST−1  JQFA00000000  rrnA  (draft genome)
Nodosilinea sp.  CENA522  KF246489
Nodosilinea sp.  CENA515  KF246482

species 6.1.1N
(3)

94

93

94

100

94

Nodosilinea alaskaensis  L32  MK861885  species 6.1.1P

100

Leptolyngbya margaretheana  1T12  FR798934
Leptolyngbya sp.  ULC186  QBLT00000000  rrnA  (draft genome)
Pseudanabaena sp.  ULC199  MK280773
Nodosilinea nodulosa  KL2  MK861886   

100

Leptolyngbya sp.  PCC 7123  KJ708585   
Phormidium tenue  NIES−30  MRCG00000000  rrnA  (draft genome)
Nodosilinea cf. nodulosa  LEGE 10377  JQ927349

94

Leptolyngbya sp.  PCC 9821  AB003168   

94

100

Leptolyngbya cf. halophila  LEGE 06152  HQ832915
Nodosilinea nodulosa  UTEX 2910  KF307598  (ref. str.)
Nodosilinea chupicuarensis  PC471  KX859298
Nodosilinea sp.  0BB32S02  AJ639894

94

94

93

Nodosilinea nodulosa  LEGE 06104  KU569325   
Nodosilinea nodulosa  LEGE 06101  KU951756   

species 6.1.1C
(14)93

100

100

Leptolyngbya mycoidea  LEGE 06009  JF708121
Nodosilinea sp.  CENA147  KC695841

Leptolyngbya sp.  LEGE 07080  HM217085
Nodosilinea sp.  0BB24S04  AJ639893

93

100

Leptolyngbya sp.  LEGE 06069  HM217073

100

Nodosilinea nodulosa  PCC 7104  ALVP00000000  rrnA  (type sp. draft genome) 

species 6.1.1D
(6)

100

100

Nodosilinea sp.  LEGE 07088  JADEWX000000000  rrnA  (draft genome)
Nodosilinea bijugata  PACC 8602  KF770966  (genus)

Leptolyngbya sp.  PCC 9351  KJ708569   

100

Leptolyngbya sp.  PCC 9342  KJ708571   
Leptolyngbya sp.  PCC 9343  KJ708570   

species 6.1.1E
(5)

100

94

Leptolyngbya sp.  PCC 8910  KJ708578   
Nodosilinea sp.  FI2−2HA2  HM018678
Nodosilinea sp.  FACHB−13  JACJPQ000000000  rrnA  (draft genome)
Nodosilinea sp.  FACHB−141  JACJPP000000000  rrnA  (draft genome)
Nodosilinea epilithica  Kovacik 1998/7  HM018677

100

Leptolyngbya sp.  PCC 8918  KJ708576   
Nodosilinea bijugata  Kovacik 1986/5a  EU528669  (genus)

species 6.1.1F
(7)

Leptolyngbya subtilissima  EcFYyyy700  KC463197
Nodosilinea conica  SEV4−5−c1  EU528667

species 6.1.1G
(2)

100

100

93

100

Nodosilinea sp.  E11  CP136520  rrnA  (complete genome genus)  species 6.1.1H

100

Leptolyngbya sp.  PCC 9324  KJ708572   
Nodosilinea sp.  LEGE 07298  JADEXE000000000  rrnA  (draft genome)

species 6.1.1Q
(2)

100

Leptolyngbya antarctica  ULC041  QBMN00000000  rrnA  (draft genome)
Leptolyngbya antarctica  ANTACE1  AY493588
Leptolyngbya sp.  ULC073  QBMJ00000000  rrnA  (draft genome)

species 6.1.1M
(3)

Nodosilinea igneolacustis  YNP76A−MA5 operon 1  OR259148  1
Nodosilinea igneolacustis  YNP76A−MA5 operon 2  OR244604  2

species 6.1.1R
(2)

100

100

Nodosilinea sp.  0BB30S02  AJ639892
Nodosilinea sp.  CENA546  KF246507

species 6.1.1L
(2)

100

93

Leptolyngbya sp.  PCC 8993  KJ708564     species 6.1.1S

100

Leptolyngbya sp.  PCC 8913  KJ708577   
Oscillatoria sp.  1159  AJ133106

species 6.1.1I
(2)

Leptolyngbya sp.  BL0902  CP046155  rrnA  species 6.1.1J
Spirulina laxissima  SAG 25680  KM019976  species 6.1.1O

94

100

Leptolyngbya sp.  PCC 9012  KJ708575     species 6.1.1K

94

93

100

genus 6.1.1: Nodosilinea
(69)

100

93

Leptolyngbya sp.  CENA156  KC695850  species 6.1.22A
Microlinema tropicalum  ALCB 132774  MW024865  (ref. str.)  species 6.1.22B

genus 6.1.22: Micronema
(2)

94

100

Romeria sp.  KLL−H−201  JQ819251
uncultured bacterium  clone Woods−Hole_a1673  KF798488
uncultured bacterium  clone F2020  KX504428

93

Cyanobacteria bacterium  REEB459  JAGWXD000000000  rrnA  (draft genome)

monospecific genus 6.1.2: Romeria
(4)

100

94

100

Haloleptolyngbya alcalis  KR2005/106  JN712770  (ref. str.)
uncultured bacterium  clone SA_136  JQ738966

monospecific genus 6.1.3: Haloleptolyngbya
(2)

Nodosilinea sp.  P−1105  SMDQ00000000  rrnA  (draft genome genus)

100

94

100

Leptolyngbya sp.  PCC 9111  KJ708573  (genus)   
Marileptolyngbya sina  SCSIO T−2  KP869000  (ref. str. genus)

94

100

Halomicronema hongdechloris  C2206  LAZT00000000  rrnA  (draft genome)
Halomicronema hongdechloris  C2206  CP0219831  rrnB  (draft genome)
Halomicronema hongdechloris  C2206  CP0219831  rrnA  (draft genome)

100

Halomicronema hongdechloris  C2206  CP0219832  rrnA  (draft genome)

monospecific genus 6.1.17: Halomicronema
(4)

94

100

Halomicronema sp.  PCyano40  DQ058890
Halomicronema sp.  SCyano39  DQ058860
Pseudanabaena sp.  PCC 9716  KJ708567   
Halomicronema excentricum  TFEP1  AF320093  (ref. str.)

monospecific genus 6.1.4: Halomicronema
(4)

94

Gibliniella alaskaensis  L31  MK861870  (ref. str.)
Gibliniella alaskaensis  L5  MK861871   

monospecific genus 6.1.19: Gibliniella
(2)

100

100

100
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Nodosilinea sp.  P−1105  SMDQ00000000  rrnA  (draft genome genus)100

Leptolyngbya sp.  PCC 9111  KJ708573  (genus)   
Marileptolyngbya sina  SCSIO T−2  KP869000  (ref. str. genus)100

Halomicronema hongdechloris  C2206  LAZT00000000  rrnA  (draft genome)
Halomicronema hongdechloris  C2206  CP0219831  rrnB  (draft genome)
Halomicronema hongdechloris  C2206  CP0219831  rrnA  (draft genome)

100

Halomicronema hongdechloris  C2206  CP0219832  rrnA  (draft genome)

monospecific genus 6.1.17: Halomicronema
(4)

94

100

Halomicronema sp.  PCyano40  DQ058890
Halomicronema sp.  SCyano39  DQ058860
Pseudanabaena sp.  PCC 9716  KJ708567   
Halomicronema excentricum  TFEP1  AF320093  (ref. str.)

monospecific genus 6.1.4: Halomicronema
(4)

94

Gibliniella alaskaensis  L31  MK861870  (ref. str.)
Gibliniella alaskaensis  L5  MK861871   

monospecific genus 6.1.19: Gibliniella
(2)

100

100

100

Leptolyngbya sp.  PCC 7375  ALVN00000000  rrnA  (draft genome) 
Leptolyngbya ectocarpi  SAG 6090  KC469578
Phormidium persicinum  SAG 8079  EF654085
Leptolyngbyaceae cyanobacterium  CCMR0081  QXHD00000000  rrnA  (draft genome)

86

76

Leptolyngbya sp.  PCC 8103  KJ708580   
Leptolyngbya sp.  PCC 8104  KJ708579   

Leptolyngbyaceae cyanobacterium  CCMR0082  QZCE00000000  rrnA  (draft genome)

100

Leptolyngbya sp.  RS02  JX481735
Leptothoe sp.  LEGE 181152  JASATU000000000  rrnA  (draft genome)
Leptothoe spongobia  TAU−MAC 1015  KY744810

Leptothoe spongobia  TAU−MAC 1115  JADOES000000000  rrnA  (draft genome)
species 6.1.6B
(2)

species 6.1.6A
(11)

100

100

Leptolyngbya sp.  P2b−2  EF372581
Leptolyngbya sp.  FLKBBD1  EF110975

Leptolyngbya sp.  HBC2  EU249128

species 6.1.6C
(3)

100

100

97

Leptothoe kymatousa  TAU−MAC 1615  MH982247
Leptothoe kymatousa  TAU−MAC 1615  JADOER000000000  rrnA  (draft genome)

Leptothoe kymatousa  TAU−MAC 1215  KY744812

species 6.1.6D
(3)

Leptolyngbya cf. ectocarpi  LEGE 11479  JADEXP000000000  rrnA  (draft genome)  species 6.1.6E
Leptothoe sithoniana  TAU−MAC 0915  KY744809  (ref. str.)  species 6.1.6F

100

100

genus 6.1.6
(19)

Leptothoe spongobia  TAU−MAC 1115  KY744811  (genus)

100

Rhodoploca sivonenia  TAU−MAC 1815  MN833627  (ref. str.) (genus)

100

Phormidium lucidum  CY−012  KC217548   
Pseudanabaena sp.  PCC 9015  KJ708557   
unidentified LPP−group cyanobacterium  MBIC10012  AB058209

100

Leptolyngbya sp.  Gollwitz Poel  EF654035

100

Halomicronema excentricum  Lakshadweep  QVFV00000000  rrnA  (type sp. draft genome)
Lyngbya confervoides  BDU141951  JTHE000000002  rrnA  (type sp. draft genome)
Aphanocapsa montana  BDHKU210001  JTJD00000000  (draft genome)

species 6.1.5A
(7)

100

100

Leptolyngbya sp.  HBC1  EU249120  species 6.1.5B

100

Leptolyngbya sp.  PCC 7124  KJ708584     species 6.1.5C
Leptolyngbya sp.  HBC8  EU249119  species 6.1.5D

96

93

Halomicronema sp.  CCY15110  JACSWC000000000  rrnA  (draft genome)
Leptolyngbya sp.  L21−BG−2  KJ206339

Leptolyngbya sp.  CCAP 1442/1  HE975019

species 6.1.5E
(3)

100

67

100

Salileptolyngbya diazotrophicum  SCSIO 43686  MF614799  (ref. str.)  species 6.1.5F

genus 6.1.5
(14)

100

100

100

Leptolyngbya sp.  PCC 6406  ALVV00000000  rrnA  (draft genome)
uncultured cyanobacterium  clone Alchichica_AL70_1_1C_01  JN825337

monospecific genus 6.1.7
(2)

93

94

Euryhalinema mangrovii  AP9F  MK402979   
Cyanobacteria sp.  ALCB 125750  MW024861
Cyanobacteria sp.  ALCB 132769  MW024862

monospecific genus 6.1.20
(3)

100

100

100

Almyronema epifaneia  S1  OP740688
Pseudanabaena sp.  PCC 9016  KJ708556   
Almyronema epifaneia  S6  OP740689

species 6.1.8A
(3)

Sphaerothrix gracilis  Ecp01  JASATW000000000  rrnA  (type sp. draft genome)
uncultured cyanobacterium  clone PRTBB8722  HM799099
Sphaerothrix gracilis  Ecp01  OP693458

species 6.1.8B
(3)

100

100

Leptolyngbyaceae cyanobacterium  MACC32  OQ550416  species 6.1.8C

genus 6.1.8
(7)

100

54

100

Phormidesmis sp.  CENA316  KT731137
Phormidesmis sp.  CENA317  KT731138
Phormidesmis sp.  CENA335  KT731154

93

Leptolyngbya sp.  PCC 8960  KJ708587   

94

Leptolyngbya sp.  PCC 7818  no accession   
Pseudophormidium sp.  ANTPENDANT3  AY493587

species 6.1.9A
(6)

100

88

Leptolyngbya sp.  LEGE 07074  HM217078  species 6.1.9B

genus 6.1.9
(7)93

Leptolyngbya sp.  PCC 9412  KJ708568   
cf. Phormidesmis sp.  LEGE 11477  JADEXO000000000  rrnA  (draft genome)

species 6.1.10A
(2)

Synechococcus sp.  PCC 7335  ABRV00000000  rrnA  (draft genome)  species 6.1.10B

100

Phormidesmis priestleyi  AB_12_7  KU219718  species 6.1.10F

100

Leptolyngbya sp.  LEGE 07075  HM217080  species 6.1.10C
Leptolyngbya foveolarum  ULC129  QBMC00000000  rrnA  (draft genome)  species 6.1.10E

100

93

Leptolyngbya sp.  BC1307  NRTA00000000  rrnA  (draft genome)  species 6.1.10D

genus 6.1.10
(7)93

63

93

Heteroleibleinia fontana  UCFM_HF  KF264596
Phormidesmis priestleyi  ANTLPR26  AY493585

Plectonema norvegicum  F3  AF091110

93

Cymatolege isodiametrica  TAU−MAC 1715  MN833626
Heteroleibleinia purpurascens  GR2  LT634148

95

100

Leptolyngbya sp.  ANTL521  AY493584

monospecific genus 6.1.11: Heteroleibleinia
(6)

86

93

Cymatolege spiroidea  TAU−MAC 1315  KY744813  (genus)

100

Romeria aff. gracilis  LEGE 07310  JADEXG000000000  rrnA  (draft genome genus)

100

Amazoninema brasiliense  CMAA1603  MF002131   
Amazoninema brasiliense  CMAA1609  MF002133   
Amazoninema brasiliense  CMAA1608  MF002132   
Amazoninema brasiliense  CMAA1602  MF002130  (ref. str.)
Leptolyngbya sp.  PCC 7406  no accession   
Oscillatoriales cyanobacterium  D3a  GU594028
Synechococcales cyanobacterium  LEGE 00053  KU951864

monospecific genus 6.1.12: Amazoninema
(7)

94

100

93

92

Pseudoacaryochloris sahariense  PLM129 clone 3  MZ677367   
Pseudoacaryochloris sahariense  SIK83 clone 2  MZ677365   
Pseudoacaryochloris sahariense  SIK2 clone 7  MZ677359   
Pseudoacaryochloris sahariense  PLM131 clone1  MZ677369   
Pseudoacaryochloris sahariense  MAR63 clone 4  MZ677373   
Pseudoacaryochloris sahariense  SIK3 clone 3  MZ677361   
Pseudoacaryochloris sahariense  SIK40 clone 5  MZ677363   
Pseudoacaryochloris sahariense  MAR66 clone 1  MZ677375   
Pseudoacaryochloris sahariense  PLM131 clone3  MZ677370   
Pseudoacaryochloris sahariense  SIK123 clone 1  MZ677366   
Pseudoacaryochloris sahariense  MAR65 clone 1  MZ677374   

species 6.1.21A
(11)

Pseudoacaryochloris sahariense  PLM132 clone2  MZ677371     species 6.1.21B

genus 6.1.21: Pseudoacaryochloris
(12)

100

Pseudoacaryochloris sp.  ETH24M4 clone 1  OR129824  species 6.1.21C

100

Insularia amadoi  ALCB 132761  MW024864  (ref. str.)
Thainema salinarum  L32 clone 1  MN879874   
Leptolyngbya sp.  PCC 7004  no accession   

Leptolyngbya sp.  UMPCCC 1239  KM218876

species 6.1.13A
(4)

Thainema salinarum  UTEX B SP44  HQ658458   
Thainema salinarum  UTEX B SP44  OL339349   

species 6.1.13B
(2)

genus 6.1.13: Thainema
(6)

100

100

100

90

100

Leptolyngbya sp.  LEGE 06070  HM217074
Leptolyngbya mycoidea  LEGE 06108  HQ832942
Toxifilum mysidocida  MYSIDO1  KX375342  (ref. str.)
Kamptonema okenii  SABC011902  KY807915

Leptolyngbya sp.  PCC 9221  AF317507    
Leptolyngbya sp.  PCC 9207  AF317506    

Toxifilum sp.  CHAB TP201504 clone 1  MT488082
Toxifilum sp.  CHAB TP201503 clone 1  MT488080

Leptolyngbya sp.  CCY15150  JACSWB000000000  rrnA  (draft genome)

100

monospecific genus 6.1.14: Toxifilum
(9)

100

Sodaleptolyngbya stromatolitii  PMC 86614  MF579917   
Sodaleptolyngbya stromatolitii  PMC 86714  MF579918  (ref. str.)

monospecific genus 6.1.16: Sodaleptolyngbya
(2)

100

100

Geitlerinema sp.  PCC 7407  CP003591  rrnA  (complete genome)
Oscillatoria acuminata  SAG 1449−3  KM019978   

monospecific genus 6.1.15
(2)

94

93

96

61

95
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Toxifilum sp.  CHAB TP201503 clone 1  MT488080

Leptolyngbya sp.  CCY15150  JACSWB000000000  rrnA  (draft genome)

100

monospecific genus 6.1.14: Toxifilum
(9)

100

Sodaleptolyngbya stromatolitii  PMC 86614  MF579917   
Sodaleptolyngbya stromatolitii  PMC 86714  MF579918  (ref. str.)

monospecific genus 6.1.16: Sodaleptolyngbya
(2)

100
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Geitlerinema sp.  PCC 7407  CP003591  rrnA  (complete genome)
Oscillatoria acuminata  SAG 1449−3  KM019978   

monospecific genus 6.1.15
(2)

94

93

61

95

Phormidesmis communis  KT5  MK861902
Phormidesmis sp.  WJT24−NPBG11  KC525087
Phormidesmis communis  AB_11_10  KU219715

100

Phormidium priestleyi  ANTLH612  AY493582

100

Leptolyngbya sp.  HTJ2−KK1  EF654068

94

Phormidesmis molle  MMA66  KR611710   

100

Phormidesmis priestleyi  BC1401  LXYR00000000  rrnA  (draft genome)
Phormidium priestleyi  ANTLH661  AY493581

Phormidesmis priestleyi  AB_12_5  KU219717

100

Phormidesmis sp.  WJT36−NPBG5  KC525089

100

Phormidesmis priestleyi  LK057  KU219736

100

species 6.3.18A: P. priestleyi
(11)

100

100

Phormidesmis priestleyi  ULC007  MPPI00000000  rrnA  (draft genome)
Phormidesmis priestleyi  ULC007  PVWG00000000  rrnA  (draft genome)
Phormidesmis priestleyi  ULC007  QBMQ00000000  rrnA  (draft genome)
Phormidesmis nigrescens  JR_09_1  KU219730
Phormidium priestleyi  ANTLH526  AY493579
Phormidium priestleyi  ANTLH524  AY493578

100

Phormidesmis nigrescens  GL_08_3  KU219721
Phormidesmis nigrescens  AB_10_5  KU219714
Phormidium melanochrous  D1_2  JQ692233

100

100

Phormidesmis nigrescens  LK015  KU219734

species 6.3.18B: P. priestleyi
(10)

genus 6.3.18: Phormidesmis
(21)

100

100

Phormidesmis arctica  HOR_11_2  KU219728
Phormidesmis arctica  HOR_11_6  KU219729
Apatinema mutabilis  KPABG 610041  ON897658   

monospecific genus 6.3.19: Phormidesmis
(3)

Phormidesmis arctica  MUM_11_7  KU219737
Phormidesmis arctica  MUM_11_8  KU219738

monospecific genus 6.3.43: Phormidesmis
(2)

100

100

Phormidesmis communis  LK029  KU219731  (genus)

100

100

100

Chroakolemma opaca  686 clone 2  MF685884   
Chroakolemma opaca  701 clone 3  MF685886  (ref. str.)
Chroakolemma opaca  702 clone 3  MF685887   
Chroakolemma pellucida  718 clone 1  MF685891

94

Chroakolemma pellucida  716 clone 1  MF685889
Chroakolemma pellucida  719 clone 1  MF685893

monospecific genus 6.3.21: Chroakolemma
(6)

Leptolyngbya appalachiana  GSM−SFF−MF60  EF429286  (genus)

94

Alkalinema pantanalense  CENA529  KF246495   
Alkalinema sp.  FACHB−956  JACJRC000000000  rrnA  (draft genome)
Alkalinema pantanalense  CENA528  KF246494  (ref. str.)

100

Alkalinema sp.  CACIAM 70d  MUGG00000000  rrnA  (draft genome)

monospecific genus 6.3.22: Alkalinema
(4)

Planktolyngbya limnetica  PMC27106  GQ859645  (genus)

100

94

100

Leptolyngbyaceae cyanobacterium  YNP81−MA3  OR259157  (genus)

100

Phormidesmis sp.  WJT36−NPBG18  KJ939042
Phormidesmis sp.  WJT66−NPBG34  KJ939044

Phormidesmis sp.  WJT36−NPBG27  KC525090

monospecific genus 6.3.23: Phormidesmis
(3)

94

100

93

Leptodesmis paradoxa  LK021  KU219719  (ref. str.)  species 6.3.24A
Leptolyngbyaceae cyanobacterium  EY05−AM2  KU161655  species 6.3.24B
Leptolyngbyaceae cyanobacterium  EY05−AM1  KU161654  species 6.3.24C

100

Leptolyngbya sp.  PCC 6409  no accession   
Leptolyngbya sp.  Greenland_9  DQ431004

species 6.3.24D
(2)

genus 6.3.24
(5)

100

100

Leptodesmis sichuanensis  PKUAC−SCTA121  CP075171  rrnA  (complete genome)
Leptodesmis sichuanensis  PKUAC−SCTA121  CP075171  rrnB  (complete genome)
Thermoleptolyngbya sp.  PKUAC−SCTB121  CP070366  rrnA  (complete genome)

monospecific genus 6.3.33
(3)

100

100

100

94

100

100

94

Leptolyngbya sp.  ULC077  QBMH00000000  rrnA  (draft genome)  species 6.3.25B
Phormidium sp.  CLA17  JAEVYN000000000  rrnA  (draft genome)  species 6.3.25C

Schizothrix sp.  GSE_PSE_10_08H  KU219724
Schizothrix sp.  GSE_PSE_11_08E  KU219725

species 6.3.25A
(2)

genus 6.3.25: Schizothrix
(4)

100

100

100

100

Limnolyngbya circumcreta  CHAB5649  KR697751   
Limnolyngbya circumcreta  CHAB5650  KR697752   
Limnolyngbya circumcreta  CHAB5667  KR697756   
Limnolyngbya circumcreta  CHAB4449  KR697754   

monospecific genus 6.3.26: Limnolyngbya
(4)

93

Leptolyngbya sp.  2LT21S03  FM177494
Leptolyngbya sp.  2LT36S02  FM177495

monospecific genus 6.3.27: Leptolyngbya
(2)

100

100

93

94

Kovacikia brockii  YNP74−RH1 clone 1  OR220391
Kovacikia brockii  YNP74−RH1 clone 4  OR220393
Kovacikia brockii  YNP74−RH1 clone 3  OR220392
Kovacikia brockii  YS7−RH2  OR236707

monospecific genus 6.3.41
(4)

100

Leptothermofonsia sichuanensis  PKUAC−SCTE412  MF405409   
Leptothermofonsia sichuanensis  PKUAC−SCTE811  MF405429   
Leptothermofonsia sichuanensis  PKUAC−SCTE412  CP072600  rrnA  (type sp.  complete genome)
Leptothermofonsia sichuanensis  PKUAC−SCTE413  MF405410   

monospecific genus 6.3.34: Leptothermofonsia
(4)

100

100

Leptolyngbyaceae cyanobacterium  HOTMB261  JAIMBL000000000  rrnA  (draft genome)

100

Geitlerinema sp.  PCC 7703  no accession   
Leptolyngbya sp.  Greenland_10  DQ431005

monospecific genus 6.3.29
(2)

100

100

Kovacikia muscicola  HA7619−LM3 clone 41A  KU161669  (ref. str.)
Kovacikia muscicola  HA7619−LM3 clone 41B  KU161670  (ref. str.)

Leptolyngbyaceae cyanobacterium  CENA374  KR137595
Leptolyngbyaceae cyanobacterium  CENA378  KR137599

100

Leptolyngbyaceae cyanobacterium  CENA355  KR137576

monospecific genus 6.3.28: Kovacikia
(5)

94

100

93

Kovacikia minuta  CCNU0001  CP083582  rrnA  (complete genome)
Kovacikia minuta  CCNU0001  CP083582  rrnB  (complete genome)
Kovacikia minuta  CCNU0001  OK110207   

100

Kovacikia minuta  CCNUW1  MN544285

monospecific genus 6.3.42
(4)

100

100

100

Kovacikia anagnostidisii  YS86−RH1  OR236708
Kovacikia anagnostidisii  YS89−RH1  OR236709

species 6.3.40A
(2)

Kovacikia atmophytica  BACA0619  OM732256  species 6.3.40B

100

Kovacikia anagnostidisii  YNP90−MA1  OR259156
Cyanobacteriota bacterium  JS3  JAVYJL000000000  rrnA

species 6.3.40C
(2)

genus 6.3.40
(5)

100

100

100

100

uncultured Loriellopsis sp.  clone E  KY924323  (genus)

100

94

94

Stenomitos tremulus  UTCC471  AF218371
Stenomitos kolaenensis  Pasv_RS28  KU175690

Stenomitos hiloensis  HA6792−KK3  MN152980

100

Stenomitos sp.  YNP70−MA4  OR259159
Leptolyngbya tenuis  PMC30407  GQ859652
Stenomitos sp.  Ru−0−2  MH688849

Stenomitos sp. (Phormidium sp.)  SAG 3790  EF654082

94

species 6.3.30A
(7)

100

100

Stenomitos frigidus (Lep. frigida)  ANTLH64B1  AY493577
Stenomitos frigidus (Lep. frigida)  ANTREIDJ1  AY493611

species 6.3.30B
(2)

100

100

Leptolyngbya frigida  ANTL523  AY493609
Stenomitos frigidus (Lep. frigida)  ANTL53B1  AY493608
Stenomitos frigidus (Lep. frigida)  ANTL81  AY493610

100

Stenomitos frigidus (Lep. frigida)  ANTLH53B2  AY493576

species 6.3.30C
(4)

100

100

Leptolyngbya nostocorum  UAM 387  JQ070063
Tildeniella nuda  Zehnder 1965/U140  HM018692

species 6.3.30D
(2)

100

94

Phormidesmis sp.  WJT24−NPBG20  KC525091
Phormidesmis sp.  WJT24−NPBG20  KC525092

Stenomitos sp. (Leptolyngbya sp.)  WJT24NPBG20_P25A  KF761557

species 6.3.30F
(3)

94

Leptolyngbya sp.  WJT36NPBG4_P30D  KF761558  species 6.3.30G

94

Kovacikia muscicola  TAU−MAC 0518  OL310679
Stenomitos rutilans  HA7619_LM2  KF417430  (ref. str.)

species 6.3.30H
(2)

93

100

100

genus 6.3.30: Stenomitos
(26)

93

82

94
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94
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94

Kovacikia muscicola  TAU−MAC 0518  OL310679
Stenomitos rutilans  HA7619_LM2  KF417430  (ref. str.)

species 6.3.30H
(2)

93

100

Stenomitos frigidus (Lep. frigida)  CANT10  MG641934
Stenomitos frigidus (Lep. frigida)  CANT11  MG641936
Stenomitos frigidus (Lep. frigida)  CAU10  MG641931
Stenomitos frigidus (Lep. frigida)  CAU11  MG641933

100

100

Stenomitos frigidus (Lep. frigida)  ANTLH52B3  AY493612

species 6.3.30E
(5)

100

100

100

genus 6.3.30: Stenomitos
(26)

93

100

Neosynechococcus sphagnicola  CAUP A 1101  JJML00000000  rrnA  (ref. str. draft genome)100

Scytolyngbya timoleontis  XSP1  KP688588   
Scytolyngbya timoleontis  XSP3  KP688590   
Scytolyngbya timoleontis  XSP2  KP688589   
Leptolyngbya sp.  HA4215_MV1_DK  KF761563

monospecific genus 6.3.31: Scytolyngbya
(4)

100

100

Pantanalinema rosaneae  CENA516  KF246483  (ref. str.)
Pantanalinema rosaneae  CENA521  KF246488   
Pantanalinema rosaneae  CENA537  KF246501   
Pantanalinema rosaneae  CENA539  KF246503   

monospecific genus 6.3.32: Pantanalinema
(4)

82

78

94

100

Stenomitos sp.  YNP77−MA2  OR259160
Stenomitos sp.  YNP77−MA4  OR259161

monospecific genus 6.3.39
(2)

Leptolyngbyales cyanobacterium  YNP70−MA3  OR259158  (genus)

100

100

100

Leptolyngbya boryana  PCC 6306  ALVM00000000  rrnA  (type sp. draft genome) 
Leptolyngbya sp.  PCC 7410  no accession   
Leptolyngbya sp.  PCC 7505  no accession   
Leptolyngbya sp.  PCC 7602  no accession   
Leptolyngbya boryana  UTEX 485  AF132793   
Leptolyngbya sp.  PCC 7932  no accession   
Leptolyngbya foveolarum  Komarek 1964/112  X84808
Oscillatoria sp.  M−117  AB003163
Phormidium sp.  M−99  AB00316983

Plectonema calothricoides  SAG 1463−4  KM019914
Leptolyngbya corticola  CCALA 085  EF429300

Leptolyngbya tenerrima  UTCC 77  EF429288
Leptolyngbya sp.  PCC 73110  DRYAD  rrnA  (draft genome)
Leptolyngbya boryana  IAM M−101  AP014638  rrnA  (type sp. complete genome)
Leptolyngbya boryana  dg5  AP014642  rrnA  (type sp. complete genome)
Leptolyngbya foveolarum  VP1−08  FR798945
Leptolyngbya boryana  UTEX B 488  HF678483   
Arthronema africanum  SAG 189  KM019913   
Leptolyngbya boryana  NIES−2135  AP018203  rrnA  (type sp.  complete genome)
Plasmid Leptolyngbya boryana  NIES−2135 plasmid  AP018206  rrnA   
Leptolyngbya sp.  FACHB−238  NZ_JACJRN000000000  rrnA  (draft genome)
Leptolyngbya sp.  FACHB−239  NZ_JACJRM000000000  rrnA  (draft genome)
Leptolyngbya boryana  IU 594  CP092419  rrnA  (type sp. complete genome)
Leptolyngbya sp.  CENA104  EF088333

100

Leptolyngbya sp.  PCC 6402  no accession   
Leptolyngbya sp.  GGD  JAPQKE000000000  rrnA  (draft genome)
Leptolyngbya sp.  PCC 8964  no accession   

100

Leptolyngbya sp.  PCC 8985  no accession   
Leptolyngbya angustata  UTCC473  AF218372
Phormidesmis molle  SAG 2699  MK953011   
Leptolyngbya sp.  FACHB−1624  NZ_JACJOE000000000  rrnA  (draft genome)
Leptolyngbya boryana  CZ1  CP130144  rrnA  (type sp. complete genome)

monospecific genus 6.3.1: Leptolyngbya
(32)

Leptolyngbya vaporiphila  YNP69B−MA2  OR259132
Leptolyngbya vaporiphila  YNP77−MA6  OR259136
Leptolyngbya vaporiphila  YNP69B−MA3  OR259133
Leptolyngbya vaporiphila  YNP88−MA2  OR259137
Leptolyngbya vaporiphila  YNP69B−MA5  OR259134
Leptolyngbya vaporiphila  YNP77−MA5  OR259135

monospecific genus 6.3.37
(6)

Plectonema sp.  SAG 3890  KM019916  (genus)

100

Leptolyngbya sp.  NIES−2104  BBWW00000000  rrnA  (draft genome  genus)
Leptolyngbya sp.  HK−04  AB694933

Leptolyngbya sp.  HK−03  AB694932

monospecific genus 6.3.2: Leptolyngbya
(3)

94

Leptolyngbya sp.  NIES−3755  AP017308  rrnA  (complete genome  genus)   
Pseudanabaenaceae cyanobacterium  LEGE 13415  JADEXW000000000  rrnA  (draft genome  genus)

100

100

Radiculonema aquaticum  BACA0731  NR_189236  (genus)

100

100

100

Leptolyngbya tildenae  YNP77−MA3  OR259138  (genus)

100

Plectolyngbya hodgsonii  ANTLG21  AY493615   
Plectolyngbya hodgsonii  ANTLPR22  AY493583  (ref. str.)

monospecific genus 6.3.3: Plectolyngbya
(2)

100

93

Leptolyngbya crispata  SEV1−11−C1  AY239599
Leptolyngbya crispata  SEV4−3−C6  AY239598

monospecific genus 6.3.4: Leptolyngbya
(2)

100

100

100

100

Monilinema alkalinum  CCIBt3284  MN334194  (ref. str.)
Monilinema alkalinum  CENA532  KF2464982   
Monilinema alkalinum  CENA520  KF2464872   
Leptolyngbya boryana  FG4_Rupite  MG207953   

monospecific genus 6.3.5: Monilinema
(4)

100

70

100

Leptolyngbya sp.  GSE−PSE06−07G  HM018676
Tapinothrix clintonii  GSE−PSE06−07G  HQ132936

monospecific genus 6.3.6
(2)

100

93

Myxacorys californica  WJT24−NPBG12B  MF996894
Myxacorys californica  WJT24−NPBG17  KJ939049
Myxacorys californica  CMT−1SZIN−NPC39 cl NPC39  MN018861
Myxacorys californica  WJT73−NPBG4 cl PM21A  MN018859
Myxacorys californica  WJT25−NPBG1  KJ939050

100

Leptolyngbya sp.  ’Albertano−Kovacik green’ EcFYyy__00  KC463200
Myxacorys chilensis  ATA55−1−LB8  MF996887   
Myxacorys chilensis  ATA2−1−KO14  KJ939079  (ref. str.)
Myxacorys chilensis  ATA3−9−LB2  MF996884   100

species 6.3.7A
(9)

100

100

Myxacorys almedinensis  SVC5B  MK927051
Myxacorys almedinensis  SVC5A  MK927052

species 6.3.7B
(2)

100

100

Pseudophormidium americanum  KT1  MK861904  species 6.3.7C

genus 6.3.7: Myxacorys
(12)

100

Leptolyngbya sp.  ’Albertano−Kovacik green’ Es_Yyy1800  KC463189
Oscillatoriales cyanobacterium  Ep_Yyyy300  KC463222
Oscillatoriales cyanobacterium  Ep_Yyyy400  KC463223

monospecific genus 6.3.8
(3)

100

93

94

95

Copelandiella yellowstonensis  YNP81−MA4  OR259142
Copelandiella yellowstonensis  YNP83A−MA6  OR259145
Copelandiella yellowstonensis  YNP81−MA1  OR259141  (ref. str.)

100

Copelandiella yellowstonensis  YNP30−MA1  OR259144

species 6.3.38A
(4)

100

Copelandiella thermalis  YNP80B−MA3  OR259139
Copelandiella thermalis  YNP80B−MA4  OR259140

species 6.3.38B
(2)

genus 6.3.38
(6)

100

100

Khargia iranica  KHT2 clone 1  MK839155
Khargia iranica  KHT2 clone 2  MK839156

species 6.3.36A
(2)

Khargia italica  CCALA 945  MK839154  species 6.3.36B

100

Khargia indica  LBK  KY421911  species 6.3.36C

genus 6.3.36: Khargia
(4)

100

100

100

Romeria sp.  LEGE 06013  HQ832927
Romeriopsis marina  LEGE 06013  MN537584

Synechococcus sp.  G21  AY054298

species 6.3.11A
(3)

100

Romeriopsis navilis  LEGE 11480  MN758888  species 6.3.11B
Romeriopsis navilis  LEGE 11480  JADEXQ000000000  rrnA  (type sp. draft genome)

genus 6.3.11
(5)

100

100

Leptolyngbya sp.  GSE−PSE30−01B  HQ132934
Leptolyngbya sp.  GSE−PSE30−01B  HM018675

monospecific genus 6.3.10: Leptolyngbya
(2)

100

93

Leptolyngbya sp.  HA4237−MV6  KJ939031
Leptolyngbya sp.  PCC 6703  no accession   

monospecific genus 6.3.12: Leptolyngbya
(2)

94

94

100

100

Pinocchia daecheonga  FBCC−A230  MT229714

100

94

72

100

97



Khargia iranica  KHT2 clone 1  MK839155
Khargia iranica  KHT2 clone 2  MK839156

species 6.3.36A
(2)

Khargia italica  CCALA 945  MK839154  species 6.3.36B
Khargia indica  LBK  KY421911  species 6.3.36C

genus 6.3.36: Khargia
(4)

100

100

Romeria sp.  LEGE 06013  HQ832927
Romeriopsis marina  LEGE 06013  MN537584

Synechococcus sp.  G21  AY054298

species 6.3.11A
(3)

100

Romeriopsis navilis  LEGE 11480  MN758888  species 6.3.11B
Romeriopsis navilis  LEGE 11480  JADEXQ000000000  rrnA  (type sp. draft genome)

genus 6.3.11
(5)

100

100

Leptolyngbya sp.  GSE−PSE30−01B  HQ132934
Leptolyngbya sp.  GSE−PSE30−01B  HM018675

monospecific genus 6.3.10: Leptolyngbya
(2)

100

93

Leptolyngbya sp.  HA4237−MV6  KJ939031
Leptolyngbya sp.  PCC 6703  no accession   

monospecific genus 6.3.12: Leptolyngbya
(2)

94

94

100

Pinocchia daecheonga  FBCC−A230  MT229714
Pinocchia daecheonga  AK−NO233  MT229715
Pinocchia daecheonga  AK−NO234  MT229716
Pinocchia daecheonga  AK−NO235  MT229717
Pinocchia daecheonga  AK−NO236  MT229718

species 6.3.9A
(5)

Pinocchia polymorpha  E10 clone E10/3  KP640611   
Pinocchia polymorpha  E10 clone E10/4  KP640612   
Pinocchia polymorpha  E10 clone E10/2  KP640610   

Pinocchia polymorpha  E5 clone E5/1  KP640604   

93

Pinocchia polymorpha  E5 clone E5/5  KP640607   

species 6.3.9B
(5)

genus 6.3.9: Pinocchia
(10)

100

100

100

100

Geitleribactron purpureum  Tovel−1  KT819296
Geitleribactron purpureum  Tovel−3  KT819294
Geitleribactron purpureum  Tovel−4  KT819293

monospecific genus 6.3.13: Geitleribactron
(3)

100

94

93

94

Onodrimia javanensis  27  MG000960   
Onodrimia javanensis  30  MG000962   
Onodrimia javanensis  28  MG000961  (ref. str.)

monospecific genus 6.3.14: Onodrimia
(3)

Chamaethrix vaginata  F12/109  MF133444  (type sp. ref. str.) (genus)
Leptolyngbya sp.  CR_17M  EF545607  (genus)

93

93

uncultured bacterium  clone H4−B75  FJ207012
Oscillatoriales cyanobacterium  JSC−12  AJUB00000000  rrnA  (draft genome)
Oscillatoriales cyanobacterium  JSC−12  CM001633  rrnA  (draft genome)
uncultured bacterium  clone EV3H06  EF470480

monospecific genus 6.3.15
(4)

100

93

94

Leptolyngbya sp.  BN22  HM151383
Leptolyngbya sp.  BN43  GQ848192
Leptolyngbya sp.  BX10  HM151385

monospecific genus 6.3.16: Leptolyngbya
(3)

93

100

Arthronema africanum  SAG 1289  KM019974   
Arthronema africanum  SAG 1289  AB115966   

Leptolyngbya sp.  PCC 7114  no accession   

monospecific genus 6.3.17: Arthronema
(3)

100

Phormidesmis molle  NIES−2126  LC319783  (type sp.) (genus)   

100

94

94

98

55

Synechococcus sp.  SynAce01  CP018091  rrnA  (complete genome)
Synechococcaceae cyanobacterium  MAG−AL2  JAOANF000000000  rrnA  (draft genome)
Synechococcaceae cyanobacterium  MAG−AL1  JAOANE000000000  rrnA  (draft genome)

100

Cyanobium sp.  ULC082  QBMG00000000  rrnA  (draft genome)
Cyanobium sp.  ULC084  QBMD00000000  rrnA  (draft genome)

species 7.1.1C
(5)

100

Synechococcus sp.  PS845  AF448070  species 7.1.1D

100

Synechococcus sp.  8F6  NQKZ00000000  rrnA  (draft genome)
Synechococcus sp.  CBW1108  CP060395  rrnA  (complete genome)

species 7.1.1F
(2)

Synechococcus sp.  LEGE 06306  HM217052  species 7.1.1E

100

93

94

Cyanobium sp.  PCC 8975  no accession   
Cyanobium sp.  JJ12−6  AM710343
Cyanobium sp.  PCC 7917  no accession   

94

Synechococcus sp.  MW100C3  AY151249
Synechococcus sp.  MW101C3  NQKX00000000  rrnA  (draft genome)
Cyanobium sp.  PCC 7923  no accession   

species 7.1.1A
(6)

Cyanobium sp.  ULC065  QBMM00000000  rrnA  (draft genome)  species 7.1.1B

94

94

93

Aphanothece clathrata  SAG 2399  KM020006
Cyanobium sp.  JJ11−2  AM710372
Synechococcus sp.  1G10  NQKW00000000  rrnA  (draft genome)
Cyanobium sp.  PCC 6710  no accession   
Synechococcus sp.  BO8805  AF317073

Cyanobium sp.  PCC 6709  no accession   

100

93

Parasynechococcus antarcticus  WH 5701  AANO00000000  rrnA  (draft genome)
Synechococcus sp.  1tu39s01  AM259222
Synechococcus sp.  CBW1107  CP064908  rrnA  (complete genome)

100

species 7.1.1G
(9)

100

100

100

100

Cyanobium sp.  PCC 9004  no accession   
Synechococcus sp.  Suigetsu−CG2  AB610891
Synechococcus sp.  IR48  AF448062

Cyanobium sp.  PCC 6706  no accession   

species 7.1.1H
(4)

75

94

96

Cyanobium sp.  JJ22K  AM710364
Cyanodictyon sp.  JJCD  AM710382

species 7.1.1I
(2)

94

Synechococcus sp.  PCC 7009  AF216945   
Synechococcus sp.  EW15  DQ275602

Synechococcus sp.  BO8806  AF317072
Synechococcus sp.  BO 8801  NQKY00000000  rrnA  (draft genome)
Synechococcus sp.  CCAP 1479/10  JAFKRJ000000000  rrnA  (draft genome)
Synechococcus sp.  CCAP 1479/13  JAFKRI000000000  rrnA  (draft genome)
Synechococcus sp.  FACHB−909  JACJTY000000000  rrnA  (draft genome)
Aphanothece minutissima  2LT34S03  FM177488
Aphanothece elabens  NIES−42  AB001724   
Aphanothece sp.  CENA118  HQ380799

Cyanobium sp.  JJ9−5  AM710361

81

Synechococcus sp.  MA0607M  GQ130144
Synechococcus sp.  MI0407  GQ130145
Cyanobium sp.  JJ21R2  AM710352
Cyanobium sp.  1LT47S01  FM177491
Cyanobium gracile  PCC 6307  CP003495  rrnA  (type sp. ref. str. complete genome)
Synechococcus sp.  MI0608H  GQ130147
Cyanobium sp.  Copco_Reservoir_LC18  ASAC00000000  rrnA  (draft genome)
Synechococcus sp.  PCC 6904  AF216944    
Synechococcus sp.  CCY 0621  JAFKRH000000000  rrnA  (draft genome)
Cyanobium sp.  1BB04S06  AJ639896
Synechococcus sp.  PCC 7918  AF216947    
Synechococcus sp.  BO983115  AF317078
Synechococcus sp.  PCC 8966  AF448072   
Cyanobium sp.  JJ7−9  AM710349
Synechococcus sp.  CCAP 1479/9  JAFKRK000000000  rrnA  (draft genome)
Cyanobium sp.  JJ22−10  AM710362
Cyanobium sp.  JJ23−10  AM710368

Synechococcus sp.  PCC 7920  AF216948   

96

Synechococcus sp.  CCY 9618  JAFKRG000000000  rrnA  (draft genome)

species 7.1.1J
(30)

96

100

Cyanobium sp.  PCC 9001  no accession   
Cyanobium sp.  PCC 9002  no accession   
Merismopedia sp.  CENA106  EF088332
Merismopedia tenuissima  0BB46S01  AJ639891

100

100

Synechococcus sp.  CBW1004  CP060397  rrnA  (complete genome)

100

Cyanobium sp.  PCC 8943  no accession   

100

Anathece clathrata  JJM10D5  AM710380   

species 7.1.1K
(7)

65

93

Synechococcus sp.  CENA170  KC695863
Synechococcus sp.  CENA180  KC695872
Synechococcus sp.  CENA174  KC695866
Synechococcus sp.  CENA179  KC69587177

Synechococcus sp.  MLCB  EF630354

99

Synechococcus sp.  CENA140  KC695834

97

Cyanobium sp.  FGCU−6  JANWUR000000000  rrnA  (draft genome)
Cyanobium sp.  JJ2−3  AM710363

species 7.1.1L
(8)

100

88

99

Cyanobium sp.  LEGE 06068  HM217069
Cyanobium sp.  LEGE 07318  HM217050
Cyanobium sp.  LEGE 06113  KC469577

Cyanobium sp.  NS01  CP047940  rrnA  (complete genome)

100
species 7.1.1N
(5)100

85

79

69



Cyanobium sp.  PCC 8943  no accession   
Anathece clathrata  JJM10D5  AM710380   93

Synechococcus sp.  CENA170  KC695863
Synechococcus sp.  CENA180  KC695872
Synechococcus sp.  CENA174  KC695866
Synechococcus sp.  CENA179  KC69587177

Synechococcus sp.  MLCB  EF630354

99

Synechococcus sp.  CENA140  KC695834

97

Cyanobium sp.  FGCU−6  JANWUR000000000  rrnA  (draft genome)
Cyanobium sp.  JJ2−3  AM710363

species 7.1.1L
(8)

100

99

Cyanobium sp.  LEGE 06068  HM217069
Cyanobium sp.  LEGE 07318  HM217050
Cyanobium sp.  LEGE 06113  KC469577

Cyanobium sp.  NS01  CP047940  rrnA  (complete genome)

100

Synechococcus sp.  PS838  AF448068

species 7.1.1N
(5)100

Cyanobium sp.  CENA141  KC695835
Cyanobium sp.  CENA154  KC695848
Cyanobium sp.  CENA148  KC695842
Cyanobium sp.  CENA185  KC695876

species 7.1.1M
(4)

100

100

94

Cyanobium marinum  PCC 7001  ABSE00000000  rrnA  (draft genome) 
Cyanobium sp.  NIES−981  LT578417  rrnA  (complete genome)

Synechococcus sp.  TAGS  AF448067
Synechococcus sp.  T7cc1  AF448061

100

Synechococcus sp.  2LT05S01  FM177502

species 7.1.1O
(5)

85

81

Anathece sp.  MW74D6  AY151242
Synechococcus sp.  MW74D3  AY224200
cyanobacterium  BACL30 MAG−120619  LICO00000000  rrnA  (draft genome)

Cyanobium usitatum  Tous  PXXO00000000  rrnA  (draft genome)
Synechococcus sp.  BO8807  AF317074

94

Synechococcus sp.  Tous  MRUD00000000  rrnA  (draft genome)

85

Synechococcus sp.  MI0607D  GQ130150

94

Cyanobium sp.  JJ9−C6  AM710379
Cyanobium sp.  LB03  AY183115

species 7.1.1P
(9)

85

93

Aphanothece sp.  0BB21S01  AJ639901
Vulcanococcus sp.  LL  NQLA00000000  rrnA  (draft genome)
Cyanobium sp.  PCC 7951  no accession   
Cyanobium sp.  0BB42S04  AJ639900

78

Cyanobium sp.  0BB24S01  AJ639897
Synechococcus sp.  0tu28s07  AM259221

Synechococcus sp.  MH301  AY22419974

Synechococcus sp.  MH305  AY224198

species 7.1.1Q
(8)97

93

89

Anathece sp.  JJNV  AM710351
Synechococcus sp.  CENA108  EF088334

species 7.1.1R
(2)

93

89

Synechococcus sp.  CBW1002  CP060398  rrnA  (complete genome)
Synechococcus sp.  CBW1006  CP060396  rrnA  (complete genome)
Synechococcus sp.  BS4  AF330252
Synechococcus sp.  BS5  AF330253

species 7.1.1S
(4)

88

100

79

93

Synechococcus sp.  LTW−R  CP059060  rrnA  (complete genome)
Synechococcus sp.  XM−24  QCWF00000000  rrnA  (draft genome)
Synechococcus sp.  NB0720_10  CP090898  rrnA  (complete genome)
Synechococcus sp.  A10−1−5−1  CP096032  rrnA  (complete genome)
Vulcanococcus sp.  DEBay_Sum22DG08_74  JAFMKL000000000  rrnA  (draft genome)

100

Synechococcus sp.  UBR  AF448063

100

Synechococcus sp.  LBB3  AF330250
Synechococcus sp.  LBG2  AF330249

93

98

Cyanobium sp.  Suigetsu−CR1  AB610885
Synechococcus sp.  LA31  CP075523  rrnA  (complete genome)
Parasynechococcus sudiatlanticus  CB0101  CP039373  rrnA  (complete genome)

100

Cyanobium sp.  Suigetsu−CR5  AB610889

100

85

75

Synechococcus sp.  BE0807D  GQ130151

90

Synechococcus sp.  0BB22S0  AJ639898

species 7.1.1T
(14)

94

Anathece sp.  JJ27STR  AM710383
Cyanobium sp.  M30B3  CP073761  rrnA  (complete genome)
Cyanobium sp.  PCC 8939  no accession   

100

Synechococcus sp.  GFB01  LFEK00000000  rrnA  (draft genome)

90

Cyanobium sp.  PCC 9003  no accession   
Cyanobium sp.  PCC 9005  no accession   

species 7.1.1U
(6)

94

100

70

81

60

Synechococcus sp.  MIT S9504  LVHT00000000  rrnA  (draft genome)
Synechococcus sp.  MIT S9509  LVHV00000000  rrnA  (draft genome)
Parasynechococcus subtropicalis  WH 7805  AAOK00000000  rrnA  (draft genome)

100

Synechococcus sp.  MIT S9508  LVHU00000000  rrnA  (draft genome)
Synechococcus sp.  P1 isolate UW179A  UCNJ00000000  rrnA  (draft genome)

100

Synechococcus sp.  P1 isolate GEYO  UCNL00000000  rrnA  (draft genome)
Synechococcus sp.  MIT S9220  JABBNJ000000000  rrnA  (draft genome)
Synechococcus sp.  MIT S9220  CP047958  rrnA  (complete genome)
Parasynechococcus pacificus  WH7803  CT971583  rrnA  (complete genome)
Synechococcus sp.  PCC 9904 (WH 7803)  AF311291   

species 7.1.1V
(10)

100

100

cyanobiont of Ornithocercus magnificus  OmCyn01  BIMP00000000  rrnA  (draft genome)  species 7.1.1W

94

Synechococcus sp.  CC9616  AZXL00000000  rrnA  (draft genome)
Synechococcus sp.  KORDI−100  CP006269  (complete genome)

species 7.1.1X
(2)

93

94

Synechococcus sp.  WH 8020  CP011941  (draft genome)
Synechococcus sp.  MU1655  JAKUHK000000000  rrnA  (draft genome)

Synechococcus sp.  CCMP839  AY946244
Vulcanococcus sp.  DEBay_Sum29NG08_81  JAFMNC000000000  rrnA  (draft genome)

100

100

Parasynechococcus sudipacificus  WH 8016  AGIK00000000  rrnA  (draft genome)
Parasynechococcus benguelii  CC9311  CP000435  rrnA  (complete genome)

species 7.1.1AF
(6)

Synechococcus sp.  HB1133  SDBW00000000  rrnA  (draft genome)
Synechococcus sp.  YX04−3  RHLE00000000  rrnA  (draft genome)
Synechococcus sp.  Minos12  AY172808

100

Parasynechococcus marenigrum  WH8102  BX548020  rrnA  (type sp. ref. str. complete genome)
Synechococcus sp.  WH8103  LN847356  rrnA  (draft genome)

species 7.1.1Y
(5)100

100

100

88

100

Parasynechococcus marearabicus  WH 8109  CP006882  rrnA  (complete genome)
Synechococcus sp.  P1 isolate UW69  UCNW00000000  rrnA  (draft genome)
Parasynechococcus africanus  CC9605  CP000110  rrnA  (complete genome)
Synechococcus sp.  P1 isolate UW86  UCNU00000000  rrnA  (draft genome)

Synechococcus sp.  KORDI−49  CP006270  rrnA  (complete genome)
Synechococcus sp.  WH8002  AY172833

Synechococcus sp.  KORDI−52  CP006271  rrnA  (complete genome)

100

Synechococcus sp.  WH8012  AF539812

100

Synechococcus sp.  P1 isolate N26  UCNM00000000  rrnA  (draft genome)
Parasynechococcus chillensis  CC9902  CP000097  rrnA  (complete genome)
Synechococcus sp.  KORDI−36  FJ497746

Parasynechococcus nordiatlanticus  BL107  AATZ00000000  rrnA  (draft genome)

100

species 7.1.1Z
(12)

94

100

Synechococcus sp.  BS55D  PHQT00000000  rrnA  (draft genome)
Synechococcus sp.  BS56D  PHQU00000000  rrnA  (draft genome)

Synechococcus sp.  HK01−R  CP059059  rrnA  (draft genome)

species 7.1.1AA
(3)

100

100

100

Parasynechococcus gyrus  RS9916  AAUA00000000  rrnA  (draft genome)
Synechococcus sp.  RS9901  AY172811

species 7.1.1AB
(2)

100

100

Synechococcus sp.  WH 8101  CP035914  rrnA  (complete genome)
Synechococcus sp.  RS9909  AY172819
Synechococcus sp.  P1 isolate UW105  UCNN00000000  rrnA  (draft genome)

Parasynechococcus equatorialis  RS9917  AANP00000000  rrnA  (draft genome)

100

Synechococcus sp.  P1 isolate UW140  UCOB00000000  rrnA  (draft genome)

species 7.1.1AC
(5)

56

100

Synechococcus sp.  RSCCF101  CP035632  rrnA  (complete genome)  species 7.1.1AD

100

Synechococcus sp.  KORDI−30  FJ497744
Synechococcus sp.  Minos11  AY172807
Parasynechococcus mediterranei  RCC307  CT978603  (complete genome)
Synechococcus sp.  Minos11  CP047953  (complete genome)

species 7.1.1AE
(4)

100

100

genus 7.1.1: Parasynechococcus
(184)

90

87

Synechococcus sp.  MW25B5  AY151233
Synechococcus sp.  LBP1  AF330247
Synechococcus sp.  MW26A5  AY151234
Synechococcus lacustris  Tous  PXVC00000000  rrnA  (draft genome)

monospecific genus 7.1.2: Synechococcus sp. (freshwater)
(4)

78

93

100



Synechococcus sp.  WH 8101  CP035914  rrnA  (complete genome)
Synechococcus sp.  RS9909  AY172819
Synechococcus sp.  P1 isolate UW105  UCNN00000000  rrnA  (draft genome)

Parasynechococcus equatorialis  RS9917  AANP00000000  rrnA  (draft genome)

100

Synechococcus sp.  P1 isolate UW140  UCOB00000000  rrnA  (draft genome)

species 7.1.1AC
(5)

100

Synechococcus sp.  RSCCF101  CP035632  rrnA  (complete genome)  species 7.1.1AD
Synechococcus sp.  KORDI−30  FJ497744
Synechococcus sp.  Minos11  AY172807
Parasynechococcus mediterranei  RCC307  CT978603  (complete genome)
Synechococcus sp.  Minos11  CP047953  (complete genome)

species 7.1.1AE
(4)

100

100

87

Synechococcus sp.  MW25B5  AY151233
Synechococcus sp.  LBP1  AF330247
Synechococcus sp.  MW26A5  AY151234
Synechococcus lacustris  Tous  PXVC00000000  rrnA  (draft genome)

monospecific genus 7.1.2: Synechococcus sp. (freshwater)
(4)

93

Prochlorococcus marinus  XMU1401  PESY00000000  (type sp. draft genome)
Prochlorococcus sp.  scB241_527L22  JFLA00000000  rrnA  (draft genome)
Prochlorococcus sp.  scB241_529D18  JFLO00000000  rrnA  (draft genome)
Prochlorococcus sp.  scB243_495L20  JFLX00000000  rrnA  (draft genome)
Prochlorococcus sp.  scB243_498A3  JFML00000000  rrnA  (draft genome)
Prochlorococcus sp.  scB241_529J15  JFLQ00000000  rrnA  (draft genome)
Prochlorococcus sp.  scB243_495G23  JFLU00000000  rrnA  (draft genome)
Prochlorococcus sp.  scB243_495K23  JFLW00000000  rrnA  (draft genome)

Prochlorococcus sp.  scB245a_520K10  JFNU00000000  rrnA  (draft genome)
Prochlorococcus marinus  MU1415  PGOP00000000  (type sp. draft genome)
Prochlorococcus marinus  XMU1419  PHNL00000000  (type sp. draft genome)

94

100

Prochlorococcus marinus  MIT 9301  CP000576  (type sp. complete genome)
Prochlorococcus marinus  AS9601  CP000551  (type sp. complete genome)
Prochlorococcus marinus  MIT 9202  ACDW00000000  rrnA  (type sp. draft genome)
Prochlorococcus sp.  MIT 0604  CP007753  (complete genome)
Prochlorococcus marinus  MIT 9215  CP000825  (type sp. complete genome)
Prochlorococcus sp.  SB  JNAS00000000  (draft genome)
Prochlorococcus sp.  REDSEA−S22_B1  LUPT00000000  rrnA  (draft genome)
Prochlorococcus sp.  RS01  CP018345  (draft genome)
Prochlorococcus sp.  RS04  CP018346  (draft genome)
Prochlorococcus sp.  RS50  CP018344  (draft genome)
Prochlorococcus marinus  XMU1401E  PHNM00000000  (type sp. draft genome)
Prochlorococcus marinus  MIT 9322  JNAQ00000000  (type sp. draft genome)
Prochlorococcus marinus  MIT 9401  JNAR00000000  (type sp. draft genome)
Prochlorococcus marinus  MIT 9321  JNAP00000000  (type sp. draft genome)94

Prochlorococcus marinus  MIT 9116  JNAJ00000000  (type sp. draft genome)
Prochlorococcus marinus  MIT 9123  JNAK00000000  (type sp. draft genome)
Prochlorococcus marinus  MIT 9107  JNAI00000000  (type sp. draft genome)
Prochlorococcus marinus  MIT 9311  JNAN00000000  (type sp. draft genome)
Prochlorococcus sp.  MIT 9312  CP000111  (complete genome)
Prochlorococcus marinus  MIT 9201  JNAL00000000  (type sp. draft genome)

100

100

Prochlorococcus marinus  MIT 9302  JNAM00000000  (type sp. draft genome)94

Prochlorococcus sp.  GP2  JNAH00000000  (draft genome)
Prochlorococcus marinus  MU1416  PGOO00000000  (type sp. draft genome)
Prochlorococcus marinus  MU1417  PGON00000000  (type sp. draft genome)
Prochlorococcus marinus  EQPAC1  JNAG00000000  (type sp. draft genome)
Prochlorococcus sp.  Med4  BX548174  (complete genome)
Prochlorococcus marinus  MIT 9515  CP000552  (type sp. complete genome)

94

100

100

Prochlorococcus marinus  HNLC1  GL947594  (type sp. draft genome)

species 7.1.3A
(39)

93

Prochlorococcus sp.  NATL1A  CP000553  (complete genome)
Prochlorococcus sp.  NATL2A  CP000095  (complete genome)
Prochlorococcus sp.  PAC1  JGI

100

Prochlorococcus sp.  MIT 0801  CP007754  (complete genome)

100

Prochlorococcus marinus  XMU1403  QJUF00000000  rrnA  (type sp. draft genome)

100

Prochlorococcus marinus  XMU1408  QJUE00000000  rrnA  (type sp. draft genome)

species 7.1.3B
(6)93

94

94

Prochlorococcus sp.  MIT 0602  JNAV00000000  (draft genome)
Prochlorococcus marinus  SS35  JNAZ00000000  (type sp. draft genome)
Prochlorococcus marinus  SS2  JNAY00000000  (type sp. draft genome)
Prochlorococcus marinus  SS51  JNBD00000000  (type sp. draft genome)
Prochlorococcus marinus  CCMP1375  AE017126  (type sp. ref. str. complete genome)
Prochlorococcus sp.  LG  JGI
Prochlorococcus sp.  SS52  JNBE00000000  (draft genome)

species 7.1.3C
(7)

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

species 7.1.3D
(2)

100

100

93

94

Prochlorococcus sp.  MIT 1303  LVHK00000000  rrnA  (draft genome)
Prochlorococcus marinus  MIT 9303  CP000554  rrnA  (type sp. complete genome)
Prochlorococcus marinus  MIT 1323  LVHQ00000000  rrnA  (type sp. draft genome)
Prochlorococcus marinus  MIT 1312  LVHM00000000  rrnA  (type sp. draft genome)
Prochlorococcus marinus  MIT 1327  LVHR00000000  rrnA  (type sp. draft genome)

100

Prochlorococcus sp.  MIT 1306  LVHL00000000  rrnA  (draft genome)
Prochlorococcus marinus  MIT 1342  LVHS00000000  rrnA  (type sp. draft genome)100

Cyanobacteria bacterium  150NLHA  JABBYP000000000  rrnA  (draft genome)
Cyanobacteria bacterium  150SLHB  JABBYR000000000  rrnA  (draft genome)
Cyanobacteria bacterium  150SLHA  JABBYQ000000000  rrnA  (draft genome)

Prochlorococcus sp.  MIT 0702  JNBB00000000  rrnA  (draft genome)
Prochlorococcus sp.  MIT 0703  JNBC00000000  rrnA  (draft genome)
Prochlorococcus sp.  MIT 0701  JNBA00000000  rrnA  (draft genome)

100

100

Prochlorococcus marinus  MIT 1313  LVHN00000000  rrnA  (type sp. draft genome)
Prochlorococcus marinus  MIT 1318  LVHO00000000  rrnA  (type sp. draft genome)
Prochlorococcus marinus  MIT 1320  LVHP00000000  rrnA  (type sp. draft genome)
Prochlorococcus sp.  MIT 9313  BX548175  rrnA  (complete genome)

100

species 7.1.3E
(17)

100

genus 7.1.3: Prochlorococcus
(71)

94

93

Paulinella chromatophora  plastid FK01  FJ456919
Paulinella chromatophora  plastid Kawaguchi  FJ184061

Paulinella longichromatophora  plastid PlDH01  KT633864

species 7.1.6A
(3)

100

Paulinella chromatophora  plastid Kanazawa2  FJ184059
Paulinella chromatophora  plastid  AM084273   
Paulinella chromatophora  plastid Kaga  FJ184060

species 7.1.6B
(3)

100

genus 7.1.6
(6)

100

100

100

100

Aphanocapsa feldmannii  277cI  SRMN00000000  rrnA  (draft genome)
Aphanocapsa feldmannii  277cV  SRMO00000000  rrnA  (draft genome)
uncultured Synechococcus  clone 46Fr  AY190187
uncultured  clone 27  AY701297

monospecific genus 7.1.4
(4)

100

100

100

100

Candidatus Synechococcus spongiarum  clone PA05250C1  EU307458
Candidatus Synechococcus spongiarum  clone L0315C2  EU307492

Candidatus Synechococcus spongiarum  clone PA0599C1  EU307489

100

Candidatus Synechococcus spongiarum  SH4  JENA00000000  rrnA  (draft genome)
Synechococcus sp.  UBA8638  DOFR00000000  rrnA  (draft genome)100

Candidatus Synechococcus spongiarum  15L  JYFQ00000000  rrnA  (draft genome)
Candidatus Synechococcus spongiarum  LMB bulk10D  MWLG00000000  rrnA  (draft genome)
Cyanobacteria bacterium  bin9  MPMK00000000  rrnA  (draft genome)
Candidatus Synechococcus spongiarum  clone MB035C7  EU307488

100

100

100

Candidatus Synechococcus spongiarum  142  JXUO00000000  rrnA  (draft genome)
Candidatus Synechococcus spongiarum  clone PA05173C1  EU307455
Candidatus Synechococcus spongiarum  clone PA05223C4  EU307477

monospecific genus 7.1.5: Cnd. Syn. spongiarum
(12)

100

100

94

100

Synechococcus elongatus  PCC 6301  AP008231  rrnA  (type sp.  ref. str. complete genome)
Synechococcus sp.  PCC 6311  no accession
Synechococcus sp.  PCC 6707  no accession
Synechococcus elongatus  PCC 7942  CP000100  rrnA  (type sp.  complete genome)
Synechococcus sp.  PCC 7943  AF216949
Synechococcus sp.  SM−09  JF703680

75

Synechococcus elongatus  ND15  AB871649   
Synechococcus sp.  UTEX 2973  CP006471  rrnA  (complete genome)
Synechococcus elongatus  UTEX 3055  CP033061  rrnA  (type sp.  complete genome)
Synechococcus elongatus  FACHB−1061  JACJTW000000000  rrnA  (type sp. draft genome)
Synechococcus elongatus  FACHB−242  JACJSY000000000  rrnA  (type sp. draft genome)
Synechococcus elongatus  PCC 6311  CP088958  rrnA  (type sp.  complete genome)
Synechococcus elongatus  PCC 6301  CP085785  rrnA  (type sp. ref. str. complete genome)
Synechococcus elongatus  PCC 7943  CP088961  rrnA  (type sp.  complete genome)
Synechococcus elongatus  PCC 7942  JACJTX000000000  rrnA  (type sp. draft genome)

100

94

96



Synechococcus sp.  PCC 6311  no accession
Synechococcus sp.  PCC 6707  no accession
Synechococcus elongatus  PCC 7942  CP000100  rrnA  (type sp.  complete genome)
Synechococcus sp.  PCC 7943  AF216949
Synechococcus sp.  SM−09  JF703680

75

Synechococcus elongatus  ND15  AB871649   
Synechococcus sp.  UTEX 2973  CP006471  rrnA  (complete genome)
Synechococcus elongatus  UTEX 3055  CP033061  rrnA  (type sp.  complete genome)
Synechococcus elongatus  FACHB−1061  JACJTW000000000  rrnA  (type sp. draft genome)
Synechococcus elongatus  FACHB−242  JACJSY000000000  rrnA  (type sp. draft genome)
Synechococcus elongatus  PCC 6311  CP088958  rrnA  (type sp.  complete genome)
Synechococcus elongatus  PCC 6301  CP085785  rrnA  (type sp. ref. str. complete genome)
Synechococcus elongatus  PCC 7943  CP088961  rrnA  (type sp.  complete genome)
Synechococcus elongatus  PCC 7942  JACJTX000000000  rrnA  (type sp. draft genome)
Synechococcus elongatus  PCC 7942  CP130602  rrnB  (type sp. complete genome)
Synechococcus elongatus  CENA126  KP835530   

100

Synechococcus elongatus  IITB5  CP144288  rrnA  (complete genome)
Synechococcus elongatus  IITB5  CP144288  rrnB  (complete genome)

Synechococcus elongatus  IITB7  CP143859  rrnA  (complete genome)

100

Synechococcus elongatus  IITB3  CP143849  rrnA  (complete genome)
Synechococcus elongatus  IITB4  CP143853  rrnA  (complete genome)
Synechococcus elongatus  PCC 11801  CP030139  (type sp.  complete genome)
Synechococcus elongatus  IITB8  CP143862  rrnA  (complete genome)
Synechococcus elongatus  IITB4  CP143853  rrnB  (complete genome)
Synechococcus elongatus  IITB8  CP143862  rrnB  (complete genome)
Synechococcus elongatus  IITB3  CP143849  rrnB  (complete genome)
Synechococcus elongatus  IITB7  CP143859  rrnB  (complete genome)

100

100

Synechococcus elongatus  IITB6  CP143871  rrnA  (complete genome)
Synechococcus elongatus  IITB6  CP143871  rrnB  (complete genome)
Synechococcus elongatus  RBD03  KT592514   

monospecific genus 7.2.1: Synechococcus
(31)

100

94

Prochlorothrix hollandica  PCC 9006  ANKN00000000  rrnA  (type sp. ref. str. draft genome)
Prochlorothrix scandica  NIVA−8/90  HQ316169
Prochlorothrix hollandica  PCC 9006  AJTX00000000  rrnA  (type sp. draft genome)

monospecific genus 7.3.1: Prochlorothrix
(3)94

100

Thermosynechococcus sp.  PP22  CP134166  (complete genome)
Thermosynechococcus sp.  TG218  CP134179  (complete genome)
Thermosynechococcus sp.  TG215  CP134178  (complete genome)
Thermosynechococcus sp.  PKX91  CP134170  (complete genome)
Thermosynechococcus sp.  PKX82  CP134169  (complete genome)
Thermosynechococcus sp.  GLH87  CP134177  (complete genome)
Thermosynechococcus sp.  WL17  CP134174  (complete genome)
Thermosynechococcus sp.  GLH333  CP134176  (complete genome)
Thermosynechococcus sp.  GLH187  CP134175  (complete genome)
Thermosynechococcus sp.  WL15  CP134173  (complete genome)
Thermosynechococcus sp.  QS41  CP134181  (complete genome)
Thermosynechococcus sp.  JY1331  CP134180  (complete genome)
Thermosynechococcus sp.  PKX95  CP134171  (complete genome)
Thermosynechococcus sp.  WL11  CP134172  (complete genome)
Thermosynechococcus sp.  PP45  CP130344  (complete genome)
Thermosynechococcus sp.  PP551  CP134167  (complete genome)
Thermosynechococcus sp.  PP555  CP134168  (complete genome)
Thermosynechococcus sp.  JY1339  CP130347  (complete genome)
Thermosynechococcus sp.  TA−1  CP070960  rrnG  (complete genome)

100

Thermosynechococcus sp.  JY1332  JAVKUZ000000000  (draft genome)
Thermosynechococcus sp.  JY1334  JAVKVA000000000  (draft genome)
Thermosynechococcus sp.  HY213  JAVKVB000000000  (draft genome)
Thermosynechococcus sp.  PP42  JAVJNJ000000000  (draft genome)
Thermosynechococcus sp.  B0  CP096204  (complete genome)
Thermosynechococcus sp.  B3  CP097584  (complete genome)
Thermosynechococcus sp.  B1  CP096573  (complete genome)
Thermosynechococcus sp.  CL−1  CP040671  rrnG  (complete genome)
Thermosynechococcus vestitus  WFW  KC621876
Thermosynechococcus sp.  HY596  CP130346  (complete genome)
Thermosynechococcus sp.  HY591  CP134182  (complete genome)
Thermosynechococcus sp.  HY593  CP134183  (complete genome)
Thermosynechococcus sp.  QKsg1  CP134200  (complete genome)

100

Thermosynechococcus vestitus  PKUAC−SCTE581  MF405419
Thermosynechococcus vestitus  PKUAC−SCTE633  MF405425
Thermosynechococcus vestitus  PKUAC−SCTE542  CP032152  rrnG  (complete genome)
Thermosynechococcus elongatus  PKUAC−SCTE542  CP0321522  rrnG  (type sp. complete genome)
Thermosynechococcus vestitus  CCALA 187  MK907679
uncultured Thermosynechococcus sp.  clone DTB140  EF205542

100

100

Thermosynechococcus vulcanus  NIES−2134  AP018202  rrnG  (complete genome)
Thermosynechococcus vestitus  BP−1  BA000039  (type sp. ref. str. complete genome)
Thermosynechococcus vestitus  BP−1  MF191714  (ref. str.)
Thermosynechococcus sp.  M3746_W2019_013  DVDW00000000  rrnG  (draft genome)
Thermosynechococcus sp.  NK55a  CP006735  (complete genome)100

100

Thermosynechococcus sp.  M46_R2017_013  DVDZ00000000  rrnG  (draft genome)
Thermosynechococcus sp.  Uc  JARJMS000000000  (draft genome)100

Thermosynechococcus sp.  KatS3mg067  AP024678  rrnG

species 8.1.1A
(46)

100

Thermosynechococcus sp.  TG252  JAVKUY000000000  (draft genome)
Thermosynechococcus sp.  HN−54  CP098039  rrnG  (complete genome)

100

Thermosynechococcus sp.  ATCC 700243 (isolate C1)  AF132772
Thermosynechococcus sp.  PCC 6715  CP018092  rrnG  (complete genome)
Thermosynechococcus sp.  PCC 6716  JAKLTU000000000  rrnG  (draft genome)
Thermosynechococcus sp.  PCC 6717  JAKLTV000000000  rrnG  (draft genome)

species 8.1.1B
(4)

Thermosynechococcus sp.  NgrSCC7  KM438203
Thermosynechococcus sp.  G9  KJ566932

species 8.1.1C
(2)

100

100

genus 8.1.1: Thermosynechococcus
(54)

100

100

Pseudocalidococcus azoricus  BACA0446  OM732241
Pseudocalidococcus azoricus  BACA0781  OR725120
Pseudocalidococcus azoricus  BACA0433  OM732237
Synechococcus sp.  EO68  KP681555
Pseudocalidococcus azoricus  BACA0444  OM732240  (ref. str.)
Pseudocalidococcus azoricus  BACA0444  JAVMIP000000000  rrnG  (ref. str.)
Synechococcus sp.  PCC 6312  CP003558  (complete genome)
Synechococcus sp.  PCC 6603  MK484711   

100

100

Synechococcus sp.  CHAB TP201738.1  MT488233

monospecific genus 8.1.2: Pseudocalidococcus
(9)

93

100

Acaryochloris marina  MBIC11017  CP000828  rrnA  (ref. str. complete genome)
Acaryochloris marina  MBIC11017  AY163573  (ref. str.)
Acaryochloris marina  MBIC11017  AB058298  (ref. str.)
Acaryochloris marina  MBIC10699  AP026075  rrnB  (complete genome) 
Acaryochloris marina  CRS  KC576806   
Acaryochloris marina  NIES−2412  LC190498   
Acaryochloris marina  S15  CP064923  rrnA  (type sp.  complete genome)100

Acaryochloris sp.  CCMEE 5410  AFEJ00000000  rrnA  (draft genome)
Acaryochloris sp.  MPGRS1  KM995822

species 8.2.3A
(9)94

94

Acaryochloris sp.  HICR111A  EU873540
Acaryochloris sp.  ’Moss Beach’  CP071717  rrnB  (complete genome)

species 8.2.3B
(2)

genus 8.2.3: Acaryochloris
(11)

93

100

Acaryochloris thomasi  RCC1774  PQWO00000000  rrnA  (draft genome genus)

100

Aphanocapsa muscicola  5N−04  FR798920
Aphanocapsa muscicola  VP3−03  FR798916
Aphanocapsa sp.  GSE−SYN−MK−11−07L  JAHHGS000000000  rrnA  (draft genome)

species 8.2.1B
(3)

Acaryochloris sp.  JJ8A6  AM710387
Synechococcus elongatus  SAG 1590  KM020012   

species 8.2.1A
(2)

genus 8.2.1: Acaryochloris
(5)

100

99

Cyanothece sp.  PCC 8303  MK484713   
Cyanothece sp.  PCC 9308  MK484712   
Cyanothece sp.  PCC 8955  MK484714   

100

Cyanothece sp.  PCC 7425  CP001344  rrnA  (complete genome)

monospecific genus 8.2.2: Cyanothece
(4)

86

99

100

93

91

100

98

55

Synechococcus sp.  PCC 7336  ALWC01000000  rrnA  (draft genome)   species 9.1.1A
uncultured bacterium  clone HglFeb3G10m  JX016970  species 9.1.1B

genus 9.1.1: Synechococcus
(2)

uncultured cyanobacterium  clone Ln21  HM474900  species 9.1.2A
Oscillatoriales cyanobacterium  PAL08−31  HM585026  species 9.1.2B

genus 9.1.2
(2)

family 9.1
(4)

94

93

Aegeococcus anagnostidisi  TAU−MAC 0715  KY744807     species 9.2.1A

order 9
(7)

100

99

77



Aphanocapsa muscicola  5N−04  FR798920
Aphanocapsa muscicola  VP3−03  FR798916
Aphanocapsa sp.  GSE−SYN−MK−11−07L  JAHHGS000000000  rrnA  (draft genome)

species 8.2.1B
(3)

Acaryochloris sp.  JJ8A6  AM710387
Synechococcus elongatus  SAG 1590  KM020012   

species 8.2.1A
(2)

genus 8.2.1: Acaryochloris
(5)

100

99

Cyanothece sp.  PCC 8303  MK484713   
Cyanothece sp.  PCC 9308  MK484712   
Cyanothece sp.  PCC 8955  MK484714   

100

Cyanothece sp.  PCC 7425  CP001344  rrnA  (complete genome)

monospecific genus 8.2.2: Cyanothece
(4)

86

99

100

91

Synechococcus sp.  PCC 7336  ALWC01000000  rrnA  (draft genome)   species 9.1.1A
uncultured bacterium  clone HglFeb3G10m  JX016970  species 9.1.1B

genus 9.1.1: Synechococcus
(2)

uncultured cyanobacterium  clone Ln21  HM474900  species 9.1.2A
Oscillatoriales cyanobacterium  PAL08−31  HM585026  species 9.1.2B

genus 9.1.2
(2)

family 9.1
(4)

94

93

Aegeococcus anagnostidisi  TAU−MAC 0715  KY744807     species 9.2.1A
Aegeococcus anagnostidisi  TAU−MAC 0815  KY744808  (ref. str.)  species 9.2.1B

Aegeococcus thureti  TAU−MAC 2015  MN833629  species 9.2.1C

family 9.2  genus 9.2.1: Aegeococcus
(3)

100

order 9
(7)

100

100

100

Synechococcus sp.  clone Oct−11S−19  AF505960
Synechococcus sp.  JA−3−3Ab  CP000239  rrnA  (complete genome)
Synechococcus sp.  63AY4M1  AUNA00000000  rrnA  (draft genome)
Synechococcus sp.  63AY4M2  AXUX00000000  rrnA  (draft genome)
Synechococcus sp.  65AY6A5  AXUW00000000  rrnA  (draft genome)94

Synechococcus sp.  65AY640  AXUV00000000  rrnA  (draft genome)
Synechococcus sp.  60AY4M2  AUMZ00000000  rrnA  (draft genome)
Synechococcus sp.  65AY6Li  AXZO00000000  rrnA  (draft genome)

species 10.1.1A
(8)

Synechococcus sp.  TS−15  AY884054
Synechococcus sp.  ATCC 700245 (isolate P1)  AF132774
Synechococcus sp.  ATCC 700246 (isolate P2)  AF132775
Synechococcus sp.  JA−2−3B’a  CP000240  rrnA  (complete genome)

93

Synechococcus sp.  TS−97  AY884056
Synechococcus sp.  TS−104  AY884059
Synechococcus sp.  TS−91  AY884060

100

Synechococcus sp.  SpSt−164  DSGY00000000  rrnA  (draft genome)

species 10.1.1B
(8)

100

genus 10.1.1: Thermophilic Synechococcus
(16)

94

100

Synechococcus bigranulatus  ’Rupite’  NZ_JAFIRA000000000  rrnA  (draft genome)
Thermostichus vulcanus  Rupite RUP−VU−1  MG207960  (ref. str.)

Thermostichus sp.  CR_L35  EF545646

species 10.1.2C
(3)

100

Synechococcus sp.  Nb3U1  JAKFYQ000000000  rrnA  (draft genome)
Thermostichus sp.  Nb3U1  LC192829

species 10.1.2F
(2)

100

100

thermophilic cyanobacterium  400  KY393117
thermophilic cyanobacterium  700  KY393120

species 10.1.2A
(2)

thermophilic cyanobacterium  600  KY393119  species 10.1.2B

100

100

100

uncultured Synechococcus sp.  clone TP139  EF205557  species 10.1.2D
uncultured Synechococcus sp.  clone YCB36  EF205462  species 10.1.2E

genus 10.1.2: Thermophilic Synechococcus
(10)

100

100

100

100

Geminocystis sp.  SKW64  JAOAHP000000000  rrnA  (draft genome genus)

100

Gloeomargarita ahousahtiae  VI4D9  OL708428
Synechococcus sp.  C9  JALAAD000000000  rrnA  (draft genome)

Gloeomargarita ahousahtiae  Thaho_VI4D9  CP088016  rrnA  (complete genome)
Gloeomargarita ahousahtiae  VI4D9  OV696605  (complete genome)

species 10.2.1A
(4)

100

Synechococcus sp.  SH−94−5  AF285260  species 10.2.1B

100

Synechococcus sp.  ATCC 700244 (isolate C9)  AF132773
uncultured cyanobacterium  clone SM1B04  AF445654

species 10.2.1C
(2)

100

uncultured cyanobacterium  clone St7L_1CY_26  KJ659374
uncultured cyanobacterium  clone St7L_1CY_3  KJ659375

species 10.2.1D
(2)

93

100

uncultured Synechococcus  clone YCB27  EF205459  species 10.2.1E

93

Gloeomargarita lithophora  Alchichica−D10  CP017675  (ref. str. complete genome)
uncultured cyanobacterium  clone Alchichica_AQ1_1_1C_35  JN825304
uncultured Gloeobacteria cyanobacterium  clone Q11−Gl−5  KJ636753

species 10.2.1F
(3)

100

genus 10.2.1: Thermophilic Synechococcus
(13)

94

100

100

93

77

95

Gloeobacter violaceus  PCC 7421  BA000045  rrnG  (type sp. ref. str. complete genome)
Gloeobacter sp.  PCC 8105  AF132791   
Gloeobacter violaceus  SAG 3587  KM020009   
uncultured cyanobacterium  clone B78  AB874557
Gloeobacter violaceus  CCALA 981  KC004017   
Gloeobacter violaceus  VP3−01  FR798924   
Gloeobacter violaceus  CCALA 980  KC004018   
Gloeobacter violaceus  PCC 9601  KC004020   

100

93

Gloeobacter violaceus  Man−clon1  MG652769   
Gloeobacter sp.  MG652769  CP063845  rrnG  (complete genome)
Aphanocapsa lilacina  HA4352−LM1  JAHHGR000000000  rrnA  (draft genome)
Gloeobacter sp.  Hawaii  JGI  rrnG

species 11.1.1A
(12)

100

100

Gloeobacter kilaueensis  JS1  CP003587  rrnG  (complete genome)
uncultured Gloeobacter  clone HAVOmat17  EF032784

species 11.1.1B
(2)

genus 11.1.1: Gloeobacter
(14)

100

94

uncultured cyanobacterium  clone DoCY−44  AB334275
uncultured cyanobacterium  clone DoCY−52  AB334279
uncultured cyanobacterium  clone ADJ896  HQ230221

100

Aphanothece caldoriarum var. cavernarum  clone 1−7  KC004019

monospecific genus 11.1.2: Aphanothece
(4)

100

100

94

uncultured cyanobacterium  clone CBS1−14  JQ249757
uncultured cyanobacterium  clone CBS2−44  JQ249814
uncultured cyanobacterium  clone CBS32−F2  JQ249792
uncultured bacterium  clone Llo_013  FR667311
uncultured bacterium  clone RA_072  FN984866

monospecific genus 11.1.3
(5)

100

100

uncultured cyanobacterium  clone B_ORG_B31_A04−T7  JQ310275
uncultured cyanobacterium  clone BWET1cm40  JQ793242

monospecific genus 11.1.4
(2)

uncultured cyanobacterium  clone CBS31−D11  JQ249774  (genus)

100

100

100

100

100

uncultured bacterium  clone 9_2  JQ307083
uncultured bacterium  clone 9_5  JQ307086
uncultured cyanobacterium  clone A_ORG_A54_G02−T7  JQ310290

monospecific genus 11.1.5
(3)

100

100

100

uncultured bacterium  clone 9_1  JQ307082
uncultured bacterium  clone 9_4  JQ307085
uncultured bacterium  clone 9_11  JQ307091
uncultured bacterium  clone MPB2−6  AB630682

uncultured bacterium  clone 9_10  JQ307090
uncultured bacterium  clone 9_8  JQ307088
uncultured bacterium  clone 9_7  JQ307087
uncultured bacterium  clone 9_3  JQ307084

100

100

Candidatus Aurora vandensis  MP9P1  JAAXLU000000000  rrnA  (draft genome)

monospecific genus 11.2.1
(9)

100

Anthocerotibacter panamensis  C109  CP062698  rrnA  (type sp. ref. str. complete genome)
Anthocerotibacter panamensis  C109  CP062698  rrnB  (type sp. ref. str. complete genome)
Gloeobacteraceae cyanobacterium  cyano 109  CP062698  rrnA
Gloeobacteraceae cyanobacterium ’cyano 109’  cyano 109  CP062698  rrnB

monospecific genus 11.2.2: Anthocerotibacter
(4)

100

100

uncultured cyanobacterium  clone Blake1cm5  JQ793000
uncultured cyanobacterium  clone 23BF24C  KF856487
Candidatus Sivonenia alaskensis  IMG_3300025548_6  JGI  rrnG  (type sp.  ref. str.)

monospecific genus 11.2.3
(3)

100

100

100

100

98

100

uncultured cyanobacterium  clone 290cost002−P3L−1309  EF453917  genus env1.1.3
uncultured cyanobacterium  clone 290cost002−P3L−1371  EF453956  genus env1.1.4

Cyanobacteria bacterium  OH_HFB_136  JAEYCX000000000  rrnA  (draft genome)  genus env1.1.5

100

Candidatus Caenarcaniphilales bacterium  DT_14  JABSOS000000000  rrnA  (draft genome)  genus env1.1.6
Cyanobacteria bacterium  REEB446  JAGWWP000000000  rrnA  (draft genome)  genus env1.1.7

100

100

Cyanobacteria bacterium  OH_PDB_230  JAEZSO000000000  rrnA  (draft genome)  genus env1.1.8

100

uncultured bacterium  clone AK1_27f_27r  JN626489
uncultured bacterium  clone AK1c_40f_40r  JN626528

species env1.1.1A
(2)

uncultured bacterium  clone EMIRGE_OTU_s1t2b_1346  JX221840
uncultured bacterium  clone EMIRGE_OTU_s2b2b_366  JX222220

species env1.1.1B
(2)

genus env1.1.1
(4)

100

100

uncultured prokaryote  clone GS09−5−67  KM410581

100

100

100

uncultured bacterium  clone SRRB08  AB240501  species env1.1.2A
uncultured bacterium  clone EMIRGE_OTU_s5t4a_113  JX223309  species env1.1.2B

genus env1.1.2
(2)

uncultured Gloeobacter  clone Ro  JQ861864

100

100

100

uncultured  clone SM1D11  AF445677
uncultured  clone ST01−SN2C  AY222299
Vampirovibrio chlorellavorus  NCIMB 11383  LAPX00000000  rrnA  (draft genome)
Vampirovibrio chlorellavorus  ATCC 29753  HM038000

monospecific genus env1.2.1
(2)

100

100

Vampirovibrionales bacterium  Fred_18−Q3−R57−64_MAXAC379  JADJRF000000000  rrnA  (draft genome)
Cyanobacteria bacterium  CONCOCT25kb_148  JAIEMW000000000  rrnA  (metagenome)

100

100

uncultured cyanobacterium  clone PRTBB8659  HM799060

100

100

94

93

100

99



uncultured bacterium  clone AK1c_40f_40r  JN626528 (2)
uncultured bacterium  clone EMIRGE_OTU_s1t2b_1346  JX221840
uncultured bacterium  clone EMIRGE_OTU_s2b2b_366  JX222220

species env1.1.1B
(2)

genus env1.1.1
(4)

100

uncultured prokaryote  clone GS09−5−67  KM410581

100

100

uncultured bacterium  clone SRRB08  AB240501  species env1.1.2A
uncultured bacterium  clone EMIRGE_OTU_s5t4a_113  JX223309  species env1.1.2B

genus env1.1.2
(2)

uncultured Gloeobacter  clone Ro  JQ861864

100

100

uncultured  clone SM1D11  AF445677
uncultured  clone ST01−SN2C  AY222299
Vampirovibrio chlorellavorus  NCIMB 11383  LAPX00000000  rrnA  (draft genome)
Vampirovibrio chlorellavorus  ATCC 29753  HM038000

monospecific genus env1.2.1
(2)

100

100

Vampirovibrionales bacterium  Fred_18−Q3−R57−64_MAXAC379  JADJRF000000000  rrnA  (draft genome)
Cyanobacteria bacterium  CONCOCT25kb_148  JAIEMW000000000  rrnA  (metagenome)

100

100

uncultured cyanobacterium  clone PRTBB8659  HM799060

100

Candidatus Melainabacteria bacterium  NC_groundwater_704_Ag_S−02um_32_25  JACPSL000000000  rrnA  (draft genome)
Candidatus Melainabacteria bacterium  NC_groundwater_831_Pr1_B−01um_34_9  JACPXG000000000  rrnA  (draft genome)

family env1.3
(2)

100

100

94

100

Candidatus Obscuribacter sp.  Fred_18−Q3−R57−64_MAXAC356  JADJQZ000000000  rrnA  (draft genome)
Candidatus Obscuribacter sp.  MAG−284  JAEURT000000000  rrnA  (draft genome)
Candidatus Obscuribacter sp.  Lyne_18−Q3−R50−59_BATAC510  JADJYR000000000  rrnA  (draft genome)

monospecific genus env1.4.2
(3)

Candidatus Obscuribacter sp.  Ejby_18−Q3−R6−50_BATAC123  JADJJA000000000  rrnA  (draft genome)  species env1.4.3B
uncultured cyanobacterium  clone 517m26  JN679197  species env1.4.3A

genus env1.4.3
(2)

100

100

Cyanobacteria bacterium  REEB67  JAGXAB000000000  rrnA
Cyanobacteria bacterium  SZAS LIN−3  JAFEAV000000000  rrnA

genus env1.4.5
(2)

100

100

Candidatus Melainabacteria bacterium  WWTP_15  DUDR00000000  rrnA  (draft genome)
Obscuribacter phosphatis  Mlel_12  JGI  rrnA
Cyanobacteria bacterium  UBA2320  DDVE00000000  rrnA

species env1.4.1A
(3)

100

Candidatus Obscuribacter sp.  Hirt_18−Q3−R61−65_MAXAC060  JADJUQ000000000  rrnA  (draft genome)
Candidatus Obscuribacter sp.  EsbW_18−Q3−R4−48_MAXAC047  JADJND000000000  rrnA  (draft genome)

species env1.4.1B
(2)

genus env1.4.1
(5)

100

100

100

100

Candidatus Obscuribacter sp.  Vibo_18−Q3−R45−57_BATAC463  JADKJY000000000  rrnA  (draft genome)

100

uncultured Gloeobacter  clone Ba99  JQ650114
uncultured Gloeobacter  clone R83  JQ861812

species env1.4.4B
(2)

uncultured Gloeobacter sp.  clone TGRWLFZ−16s−SI330  KT122310
uncultured Gloeobacter sp.  clone TGRWLFZ−16s−SI333  KT122313

species env1.4.4A
(2)

genus env1.4.4
(4)

100

100

100

100

Cyanobacteria bacterium  SZAS LIN−5  JAFEAW000000000  rrnA

100

Candidatus Melainabacteria bacterium  Kalu_18−Q3−R12−55_BAT3C239  JADJWK000000000  rrnA  (draft genome)

100

93

100

94

uncultured bacterium  clone SIBG1507_N12D2_16S_B  LN565896
uncultured bacterium  clone SICX812_N9D3_16S_B  LN571580

species env2.1.1A
(2)

uncultured cyanobacterium  clone HG−B02187  JN409246  species env2.1.1B

genus env2.1.1
(3)

100

uncultured cyanobacterium  clone HG−J0292  JN409018
uncultured bacterium  clone MLS166  JX240856

100

100

Kamptonema cortianum  NRMCF 0138  JASNGF000000000  rrnB  (draft genome)
uncultured cyanobacterium  clone B90201C  HQ189102

uncultured cyanobacterium  clone HG−B02116  JN409197

family env2.2
(3)

100

100

94

100

filamentous cyanobacterium  Phorm 6  PVWI00000000  rrnC  (draft genome)
filamentous cyanobacterium  Phorm 6  PVWI00000000  rrnA  (draft genome)
Microcoleus sp.  CAWBG27  JAHREU000000000  rrnB

100

Microcoleus sp.  K4−B3  JAUBSF000000000  rrnA  (draft genome)
Synechococcus sp.  CS−602  JAHLYZ000000000  rrnA  (draft genome)

filamentous cyanobacterium  CCP5  PYEQ00000000  rrnA  (draft genome)

100

100

100

Nodularia sp.  LEGE 06071  JADEWH000000000  rrnB  (draft genome)

100

Nodularia sp.  LEGE 06071  JADEWH000000000  rrnC  (draft genome)

100

Anabaena sp.  MDT14b  LJOV10000000  rrnB

100

Sphaerothrix gracilis  Ecp01  JASATW000000000  rrnC  (type sp. draft genome)
Sphaerothrix gracilis  Ecp01  JASATW000000000  rrnD  (type sp. draft genome)

Anabaena sp.  WA113  LJOS00000000  rrnA

100

100

100

Arthrobacter globiformis  TUT1005  AB098573

100

Anabaena aphanizomenioides  LEGE 00250  JADEWB000000000  rrnB  (draft genome)
Umezakia bergii  ANA360D  JANQDH000000000  rrnA  (draft genome)

Sphaerothrix gracilis  Ecp01  JASATW000000000  rrnB  (type sp. draft genome)

100

Chloroflexus aurantiacus  J−10−fl  NC_010175
Roseiflexus sp.  RS−1  NC_009523

Herpetosiphon aurantiacus  ATCC 23779  CP000875

94

100

100

Thermotoga maritima  MSB8  M21774

100

Halothermothrix orenii  H168  L22016
filamentous cyanobacterium  CCT1  PYER00000000  rrnC  (draft genome)

94

100

Spirochaeta aurantia subsp. aurantia  M1  AY489120

94

100

100

Bacillus subtilis  168  D26185
Cyanobacterium aponinum  0216  WMIA00000000  rrnB  (draft genome)

94

100

Argonema galeatum  A003/A1  JAIQZM000000000  rrnA  (draft genome)
Trichormus variabilis  A2  JAERMH000000000  rrnB  (draft genome)

Microcoleus sp.  ARI1−A1  JAUBOO000000000  rrnA  (draft genome)

100

Anabaena sp.  MDT14b  LJOV00000000  rrnA

100

cf. Phormidesmis sp.  LEGE 11477  JADEXO000000000  rrnB  (draft genome)

100

Leptolyngbya cf. ectocarpi  LEGE 11479  JADEXP000000000  rrnB  (draft genome)
Microcoleus anatoxicus  PTRS2  JBBLXS000000000  rrnD  (draft genome)

100

100

Escherichia coli  0  J01859
Microcoleus anatoxicus  PTRS2  JBBLXS000000000  rrnC  (draft genome)

100

100

Aulosira sp.  ZfuVER01  JAVRCV000000000  rrnA
Coleofasciculus sp.  LEGE 07081  JADEWW000000000  rrnB  (draft genome)
Planktothrix mougeotii  LEGE 06226  JADEWU000000000  rrnB  (draft genome)

100

Aulosira sp.  ZfuCHP01  JAVRCU000000000  rrnA
Microcoleus anatoxicus  PTRS2  JBBLXS000000000  rrnB  (draft genome)

100

100

Microcoleus sp.  ARI1−A1  JAUBVO000000000  rrnB  (draft genome)
Nodosilinea sp.  LEGE 07088  JADEWX000000000  rrnB  (draft genome)

100

100

100

100

bacterial outgroup
(41)

94

100

94

0.05


