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TABLE S1. BLAST best-hits results for the 16S rRNA gene sequences of the strains obtained in this study 

Strain Best Hits Query coverage (%) Identity (%) Accession Number 

Alkalinema aff. 

pantanalense LEGE 

15484 

Alkalinema sp. CMAA1554 100% 99% KY873313 

Alkalinema sp. CMAA1562 100% 99% KY873321 

Alkalinema pantanalense CENA531 100% 99% KF246497 

Alkalinema pantanalense CENA529 100% 99% KF246495 



Cephalothrix lacustris  

LEGE 15487 

Phormidium sp. KS 99% 99% AB510147 

Cephalothrix lacustris CMAA1561 99% 99% KY873320 

Cephalothrix lacustris CCIBt 3261 99% 99% NR_137272 

Cephalothrix komarekiana CMAA1558 99% 99% KY873317 

Limnothrix cf. planctonica  

LEGE 15485 

Limnothrix sp. NIES-3735 99% 99% LC037450 

Limnothrix planctonica CHAB763 99% 99% JQ004026 

Limnothrix sp. CENA111 99% 99% EF088336 

Limnothrix planctonica KLL-C001 99% 99% KP726239 

Leptolyngbya boryana  

LEGE 15486 

Leptolyngbya sp. NIES-504 100% 100% LC319755 

Leptolyngbya sp. KSU-AQIQ-12 100% 100% LN997861 

Leptolyngbya sp. KSU-AQIQ-6 100% 100% LN997856 

Leptolyngbya sp. CENA104 100% 100% EF088333 

Cephalothrix lacustris  

LEGE 15493 

Phormidium sp. KS 100% 99% AB510147 

Cephalothrix lacustris CMAA1561 99% 99% KY873320 

Cephalothrix lacustris CCIBt 3261 100% 99% NR_137272 

Cephalothrix komarekiana CMAA1558 99% 99% KY873317 

Cephalothrix lacustris  

LEGE 15492 

Phormidium sp. KS 99% 99% AB510147 

Cephalothrix lacustris CMAA1561 99% 99% KY873320 

Cephalothrix lacustris CCIBt 3261 99% 99% NR_137272 

Cephalothrix komarekiana CMAA1558 99% 99% KY873317 

Pseudanabaena cf. galeata 

LEGE 15490 

Pseudanabaena sp. CMAA1555 100% 99% KY873314 

Pseudanabaena mucicola PM201405 100% 99% KR912197 

Pseudanabaena sp. 0901-3A 100% 99% AB936779 

Pseudanabaena mucicola CHAB7002 100% 99% KM386851 

Pseudanabaena cf. galeata 

LEGE 15489 

Pseudanabaena sp. CMAA1555 100% 99% KY873314 

Pseudanabaena mucicola PM201405 100% 99% KR912197 

Pseudanabaena sp. 0901-3A 100% 99% AB936779 

Pseudanabaena mucicola CHAB7002 100% 99% KM386851 



Phormidium sp.  

LEGE 15488 

Oscillatoria sp. LEGE 05292 100% 98% GU085101 

Lyngbya sp. JW-2010b 100% 98% HQ419206 

Phormidium irriguum f. minor ETS-02 100% 98% FN813342 

Cyanobacterium PL 100% 98% DQ072163 

unidentified Nostocales 

LEGE 15494 

Nostoc sp. Cam2S01 100% 99% AM711543 

Nostoc sp. CYN73 100% 98% JF925315 

Nostoc minutum NIES-26 100% 98% LC228976 

Nostoc ellipsosporum CCAP 1453/15 100% 98% HE975023 

unidentified Nostocales 

LEGE 15495 

Nostoc sp. Cam2S01 99% 99% AM711543 

Nostoc sp. CYN73 99% 98% JF925315 

Nostoc minutum NIES-26 99% 98% LC228976 

Nostoc ellipsosporum CCAP 1453/15 99% 98% HE975023 

unidentified Nostocales 

LEGE 15496 

Nostoc sp. Cam2S01 100% 99% AM711543 

Nostoc minutum NIES-26 100% 98% LC228976 

Nostoc sp. CYN73 100% 98% JF925315 

Nostocaceae cyanobacterium CENA358  100% 98% KR137579 

Pseudanabaena cf. galeata 

LEGE 15491 

Pseudanabaena sp. CMAA1555 100% 99% KY873314 

Pseudanabaena mucicola PM201405 100% 98% KR912197 

Pseudanabaena sp. 0901-3A 100% 98% AB936779 

Pseudanabaena galeata CHAB2916 100% 98% KM386853 

Limnothrix cf. planctonica 

LEGE 15497 

Limnothrix sp. CENA545 100% 100% KF246506 

Limnothrix planctonica KLL-C001 100% 99% KP726241 

Limnothrix sp. PltGTmp21 100% 99% KM438179 

Limnothrix sp. NIES-3735 100% 99% LC037450 

 



Nostoc_punctiforme_PCC_73102_(CP001037):_RG

Nostoc_commune_EV1-KK1_(AY577536):_(t)

Nostoc_ellipsosporum_CCAP_1453/15_(HE975023):

Anabaena_sp._PCC_7108_(AJ133162):_R_G

Mojavia_pulchra_JT2-VF2_(AY577534):_(T)

Nostoc_sp._Cam2S01_(AM711543):

unidentified_Nostocales_LEGE_15495_(MF629812):

unidentified_Nostocales_LEGE_15496_(MF629813):

unidentified_Nostocales_LEGE_15494_(MF629811):

Halotia_wernerae_CENA160_(KC695854)

Halotia_branconii_CENA392_(KJ843312):_(T)

Nostocaceae_cyanobacterium_CENA358_(KR137579):

Nostoc_minutum_NIES-26(LC228976.1):

Desmonostoc_muscorum_Lukesova_2/91_(NIVACYA_818)_(AM711524)

Nostoc_sp._PCC_7107_(CP003548):_RG

Nostoc_sp._CYN73_(JF925315):

Cylindrospermum_sp._PCC_7417_(AJ133163):_(t)_R_G

Chroococcidiopsis_thermalis_PCC_7203__(AB039005):_RG

Aerosakkonema_funiforme_NIES-2861_(Lao26)_(NR_114306):_T

Cephalothrix_lacustris_LEGE_15493_(MF629810):_t

Cephalothrix_lacustris_LEGE_15492_(MF629809):_t

Cephalothrix_lacustris_LEGE_15487_(MF629804):_t

Phormidium_sp._KS_(AB510147)

Cephalothrix_lacustris_CMAA1561_(KY873320):

Cephalothrix_lacustris_CCIBt_3261_(NR_137272):

Cephalothrix_komarekiana_CMAA1558_(KY873317):

Cephalothrix_komarekiana_CCIBt_3277_(KJ994514):_(T)

Lyngbya_sp._PCC_8106_(AAVU01000018):_G

Oscillatoria_nigro-viridis_PCC_7112_(AB074509):_RG

Microcoleus_vaginatus_FGP-2_(AFJC01000029)_:_G

Phormidium_irriguum_CCALA_759_(FN813343):_(T)

Phormidium_irriguum_f._minor_ETS-02_(FN813342):_t

Lyngbya_sp._JW-2010b_(HQ419206)

Phormidium_sp._LEGE_05292_(GU085101)

Phormidium_sp._LEGE_15488_(MF629805):

Gloeothece_membranacea_PCC_6501_(X78680):_R

Microcystis_aeruginosa_PCC_7941_(AJ133171):_R_G

Halothece_sp._PCC_7418_(AJ000708):RG

Rubidibacter_lacunae_KORDI_51-2_(EF126149):_TG

filamentous_cyanobacterium_sp._ESFC-1_(NZ_KB904821):_G

Spirulina_subsalsa_PCC_9445_(NZ_JH980292):_G

Stanieria_cyanosphaera_PCC_7437_(AF132931):_(T)_R_G

Pleurocapsa_sp._PCC_7319_(AB039006):_RG

Xenococcus_sp._PCC_7305_(AF132783):_R_G

Limnothrix_planctonica_KLL-C001_(KP726240)

Limnothrix_planctonica_KLL-C001_(KP726241)

Limnothrix_cf._planctonica_LEGE_15497_(MF629814):

Limnothrix_sp._CENA545_(KF246506)

Limnothrix_sp._PltGTmp21_(KM438179)

Limnothrix_planctonica_KLL-C001_(KP726239)

Limnothrix_sp._CENA111_(EF088336)

Limnothrix_planctonica_CHAB763_(JQ004026)

Limnothrix_cf._planctonica_LEGE_15485_(MF629802):

Leptolyngbya_sp._KSU-AQIQ-6_(LN997856)

Leptolyngbya_sp._KSU-AQIQ-12_(LN997861)

Leptolyngbya_boryana_LEGE_15486_(MF629803):

Leptolyngbya_sp._NIES-504_(LC319755)

Leptolyngbya_sp._CENA104_(EF088333):

Leptolyngbya_boryana_PCC_6306_(EF429290):_RG_(T)

Leptolyngbya_boryana_NIES-2135_(LC215287):_(t)

Leptolyngbya_boryana_dg5_(AP014642):_G_(t)

Leptolyngbya_boryana_IAM_M-101_(AB245143):_G_(t)

Alkalinema_pantanalense_CENA528_(KF246494):_(T)

Alkalinema_pantanalense_CENA529_(KF246495):_(t)

Alkalinema_pantanalense_CENA531_(KF246497):_(t)

Alkalinema_sp._CMAA1562_(KY873321):

Alkalinema_sp._CMAA1554_(KY873313):

Alkalinema_aff._pantanalense_LEGE_15484_(MF629801):(t)

Synechococcus_elongatus_PCC_6301_(AP008231)_:_RG

Synechococcus_elongatus_PCC_7942_(AF132930)_:_rG

Synechococcus_sp._PCC_6312_(AF448081):_RG

Pseudanabaena_sp._PCC_7367_(AB039018):_R_G

Pseudanabaena_foetida_NIES-512_(LC153790)

Pseudanabaena_foetida_var._subfoetida_PS1306_(LC016779)

Pseudanabaena_galeata_SAG_13.83_(KM020003)

Pseudanabaena_sp._0901-3A_(AB936779)

Pseudanabaena_mucicola_CHAB7002_(KM386851)

Pseudanabaena_mucicola_PM201405_(KR912197)

Pseudanabaena_galeata_PB_(LC085885):

Pseudanabaena_galeata_CHAB2916_(KM386853)

Pseudanabaena_galeata_CHAB732_(KM386854)

Pseudanabaena_cf._galeata_LEGE_15491_(MF629808):

Pseudanabaena_cf._galeata_LEGE_15489_(MF629806):

Pseudanabaena_cf._galeata_LEGE_15490_(MF629807):

Pseudanabaena_sp._CMAA1555_(KY873314):

Pseudanabaena_biceps_PCC_7429_(ALWB01000102):_G

Limnothrix_redekei_NIVA-CYA_227/1_(AB045929):_(T)

Pseudanabaena_catenata_UAM_412_(JQ070064)

Pseudanabaena_catenata_SAG_1464-1_(KM020005)

Pseudanabaena_PCC7408_(AB039020)

Pseudanabaena_catenata_SAG_254.80_(KM020004)

Pseudanabaena_sp._PCC_6903_(AF132778)

Pseudanabaena_PCC6802_(AB039016)

0.10

Gloeobacter_violaceus_PCC_7421(AF132790):_TRG
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FIGURE S1. BI phylogenetic tree of 16S rRNA genes



unidentified Nostocales LEGE 15494 (MF629811):

unidentified Nostocales LEGE 15496 (MF629813):

unidentified Nostocales LEGE 15495 (MF629812):

Nostoc sp. Cam2S01 (AM711543):

Nostocaceae cyanobacterium CENA358 (KR137579):

Nostoc sp. CYN73 (JF925315):

Halotia branconii CENA392 (KJ843312): (T)

Halotia wernerae CENA160 (KC695854)

Nostoc minutum NIES-26(LC228976.1):

Anabaena sp. PCC 7108 (AJ133162): R G

Cylindrospermum sp. PCC 7417 (AJ133163): (t) R G

Desmonostoc muscorum Lukesova 2/91 (NIVACYA 818) (AM711524)

Nostoc ellipsosporum CCAP 1453/15 (HE975023):

Mojavia pulchra JT2-VF2 (AY577534): (T)

Nostoc punctiforme PCC 73102 (CP001037): RG

Nostoc commune EV1-KK1 (AY577536): (t)

Nostoc sp. PCC 7107 (CP003548): RG

Oscillatoria nigro-viridis PCC 7112 (AB074509): RG

Microcoleus vaginatus FGP-2 (AFJC01000029) : G

Phormidium irriguum CCALA 759 (FN813343): (T)

Phormidium irriguum f. minor ETS-02 (FN813342): t

Phormidium sp. LEGE 15488 (MF629805):

Phormidium sp. LEGE 05292 (GU085101)

Lyngbya sp. JW-2010b (HQ419206)

Halothece sp. PCC 7418 (AJ000708):RG

Rubidibacter lacunae KORDI 51-2 (EF126149): TG

Microcystis aeruginosa PCC 7941 (AJ133171): R G

filamentous cyanobacterium sp. ESFC-1 (NZ KB904821): G

Spirulina subsalsa PCC 9445 (NZ JH980292): G

Gloeothece membranacea PCC 6501 (X78680): R

Pleurocapsa sp. PCC 7319 (AB039006): RG

Xenococcus sp. PCC 7305 (AF132783): R G

Stanieria cyanosphaera PCC 7437 (AF132931): (T) R G

Limnothrix sp. PltGTmp21 (KM438179)

Limnothrix sp. CENA111 (EF088336)

Limnothrix planctonica CHAB763 (JQ004026)

Limnothrix planctonica KLL-C001 (KP726240)

Limnothrix planctonica KLL-C001 (KP726239)

Limnothrix cf. planctonica LEGE 15485 (MF629802):

Limnothrix cf. planctonica LEGE 15497 (MF629814):

Limnothrix sp. CENA545 (KF246506)

Limnothrix planctonica KLL-C001 (KP726241)

Alkalinema pantanalense CENA529 (KF246495): (t)

Alkalinema pantanalense CENA531 (KF246497): (t)

Alkalinema pantanalense CENA528 (KF246494): (T)

Alkalinema aff. pantanalense LEGE 15484 (MF629801):(t)

Alkalinema sp. CMAA1562 (KY873321):

Alkalinema sp. CMAA1554 (KY873313):

Leptolyngbya boryana LEGE 15486 (MF629803):

Leptolyngbya boryana PCC 6306 (EF429290): RG (T)

Leptolyngbya boryana IAM M-101 (AB245143): G (t)

Leptolyngbya boryana NIES-2135 (LC215287): (t)

Leptolyngbya sp. KSU-AQIQ-12 (LN997861)

Leptolyngbya boryana dg5 (AP014642): G (t)

Leptolyngbya sp. NIES-504 (LC319755)

Leptolyngbya sp. KSU-AQIQ-6 (LN997856)

Leptolyngbya sp. CENA104 (EF088333):

Lyngbya sp. PCC 8106 (AAVU01000018): G

Chroococcidiopsis thermalis PCC 7203 (AB039005): RG

Aerosakkonema funiforme NIES-2861 (Lao26) (NR 114306): T

Cephalothrix komarekiana CCIBt 3277 (KJ994514): (T)

Phormidium sp. KS (AB510147)

Cephalothrix lacustris LEGE 15493 (MF629810): t

Cephalothrix lacustris LEGE 15487 (MF629804): t

Cephalothrix lacustris CMAA1561 (KY873320):

Cephalothrix lacustris LEGE 15492 (MF629809): t

Cephalothrix komarekiana CMAA1558 (KY873317):

Cephalothrix lacustris CCIBt 3261 (NR 137272):

Synechococcus sp. PCC 6312 (AF448081): RG

Synechococcus elongatus PCC 7942 (AF132930) : rG

Synechococcus elongatus PCC 6301 (AP008231) : RG

Pseudanabaena foetida NIES-512 (LC153790)

Pseudanabaena foetida var. subfoetida PS1306 (LC016779)

Pseudanabaena galeata SAG 13.83 (KM020003)

Pseudanabaena mucicola PM201405 (KR912197)

Pseudanabaena sp. 0901-3A (AB936779)

Pseudanabaena mucicola CHAB7002 (KM386851)

Pseudanabaena galeata CHAB732 (KM386854)

Pseudanabaena cf. galeata LEGE 15491 (MF629808):

Pseudanabaena cf. galeata LEGE 15490 (MF629807):

Pseudanabaena cf. galeata LEGE 15489 (MF629806):

Pseudanabaena sp. CMAA1555 (KY873314):

Pseudanabaena galeata PB (LC085885):

Pseudanabaena galeata CHAB2916 (KM386853)

Pseudanabaena sp. PCC 6903 (AF132778)

Limnothrix redekei NIVA-CYA 227/1 (AB045929): (T)

Pseudanabaena biceps PCC 7429 (ALWB01000102): G

Pseudanabaena catenata SAG 254.80 (KM020004)

Pseudanabaena PCC7408 (AB039020)

Pseudanabaena catenata UAM 412 (JQ070064)

Pseudanabaena catenata SAG 1464-1 (KM020005)

Pseudanabaena PCC6802 (AB039016)

Pseudanabaena sp. PCC 7367 (AB039018): R G

Gloeobacter violaceus PCC 7421(AF132790): TRG

Chloroflexus aurantiacus strain J-10-fl (NR 074263): outgroup98
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FIGURE S2. MP phylogenetic tree (cladogram)



unidentified Nostocales LEGE 15496 (MF629813):
unidentified Nostocales LEGE 15495 (MF629812):
unidentified Nostocales LEGE 15494 (MF629811):
Nostoc sp. Cam2S01 (AM711543):
Nostoc sp. CYN73 (JF925315):
Nostocaceae cyanobacterium CENA358 (KR137579):
Nostoc minutum NIES-26(LC228976.1):
Anabaena sp. PCC 7108 (AJ133162): R G
Mojavia pulchra JT2-VF2 (AY577534): (T)
Halotia branconii CENA392 (KJ843312): (T)
Halotia wernerae CENA160 (KC695854)
Desmonostoc muscorum Lukesova 2/91 (NIVACYA 818) (AM711524)
Nostoc ellipsosporum CCAP 1453/15 (HE975023):
Cylindrospermum sp. PCC 7417 (AJ133163): (t) R G
Nostoc commune EV1-KK1 (AY577536): (t)
Nostoc punctiforme PCC 73102 (CP001037): RG
Nostoc sp. PCC 7107 (CP003548): RG
Chroococcidiopsis thermalis PCC 7203 (AB039005): RG

Lyngbya sp. PCC 8106 (AAVU01000018): G
Microcoleus vaginatus FGP-2 (AFJC01000029) : G
Oscillatoria nigro-viridis PCC 7112 (AB074509): RG

Lyngbya sp. JW-2010b (HQ419206)
Phormidium sp. LEGE 05292 (GU085101)
Phormidium sp. LEGE 15488 (MF629805):
Phormidium irriguum f. minor ETS-02 (FN813342): t
Phormidium irriguum CCALA 759 (FN813343): (T)
Aerosakkonema funiforme NIES-2861 (Lao26) (NR 114306): T
Cephalothrix komarekiana CCIBt 3277 (KJ994514): (T)
Phormidium sp. KS (AB510147)
Cephalothrix komarekiana CMAA1558 (KY873317):
Cephalothrix lacustris CMAA1561 (KY873320):
Cephalothrix lacustris LEGE 15493 (MF629810): t
Cephalothrix lacustris LEGE 15487 (MF629804): t
Cephalothrix lacustris LEGE 15492 (MF629809): t
Cephalothrix lacustris CCIBt 3261 (NR 137272):

Gloeothece membranacea PCC 6501 (X78680): R
Microcystis aeruginosa PCC 7941 (AJ133171): R G
Rubidibacter lacunae KORDI 51-2 (EF126149): TG
Halothece sp. PCC 7418 (AJ000708):RG

filamentous cyanobacterium sp. ESFC-1 (NZ KB904821): G
Spirulina subsalsa PCC 9445 (NZ JH980292): G

Xenococcus sp. PCC 7305 (AF132783): R G
Stanieria cyanosphaera PCC 7437 (AF132931): (T) R G

Pleurocapsa sp. PCC 7319 (AB039006): RG
Limnothrix planctonica KLL-C001 (KP726240)
Limnothrix cf. planctonica LEGE 15497 (MF629814):
Limnothrix sp. CENA545 (KF246506)
Limnothrix sp. PltGTmp21 (KM438179)
Limnothrix sp. CENA111 (EF088336)
Limnothrix planctonica CHAB763 (JQ004026)
Limnothrix cf. planctonica LEGE 15485 (MF629802):
Limnothrix planctonica KLL-C001 (KP726241)
Limnothrix planctonica KLL-C001 (KP726239)

Synechococcus elongatus PCC 7942 (AF132930) : rG
Synechococcus elongatus PCC 6301 (AP008231) : RG

Synechococcus sp. PCC 6312 (AF448081): RG
Alkalinema aff. pantanalense LEGE 15484 (MF629801):(t)
Alkalinema sp. CMAA1562 (KY873321):
Alkalinema sp. CMAA1554 (KY873313):
Alkalinema pantanalense CENA531 (KF246497): (t)
Alkalinema pantanalense CENA529 (KF246495): (t)
Alkalinema pantanalense CENA528 (KF246494): (T)
Leptolyngbya boryana PCC 6306 (EF429290): RG (T)
Leptolyngbya boryana IAM M-101 (AB245143): G (t)
Leptolyngbya boryana dg5 (AP014642): G (t)
Leptolyngbya sp. CENA104 (EF088333):
Leptolyngbya boryana NIES-2135 (LC215287): (t)
Leptolyngbya sp. NIES-504 (LC319755)
Leptolyngbya boryana LEGE 15486 (MF629803):
Leptolyngbya sp. KSU-AQIQ-12 (LN997861)
Leptolyngbya sp. KSU-AQIQ-6 (LN997856)

Pseudanabaena sp. PCC 7367 (AB039018): R G
Pseudanabaena PCC6802 (AB039016)
Pseudanabaena catenata SAG 1464-1 (KM020005)
Pseudanabaena PCC7408 (AB039020)
Pseudanabaena catenata SAG 254.80 (KM020004)
Pseudanabaena catenata UAM 412 (JQ070064)
Pseudanabaena biceps PCC 7429 (ALWB01000102): G
Limnothrix redekei NIVA-CYA 227/1 (AB045929): (T)
Pseudanabaena sp. CMAA1555 (KY873314):
Pseudanabaena cf. galeata LEGE 15489 (MF629806):
Pseudanabaena cf. galeata LEGE 15490 (MF629807):
Pseudanabaena cf. galeata LEGE 15491 (MF629808):
Pseudanabaena galeata CHAB732 (KM386854)
Pseudanabaena galeata CHAB2916 (KM386853)
Pseudanabaena galeata PB (LC085885):
Pseudanabaena mucicola CHAB7002 (KM386851)
Pseudanabaena sp. 0901-3A (AB936779)
Pseudanabaena mucicola PM201405 (KR912197)
Pseudanabaena sp. PCC 6903 (AF132778)
Pseudanabaena galeata SAG 13.83 (KM020003)
Pseudanabaena foetida var. subfoetida PS1306 (LC016779)
Pseudanabaena foetida NIES-512 (LC153790)

Gloeobacter violaceus PCC 7421(AF132790): TRG
Chloroflexus aurantiacus strain J-10-fl (NR 074263): outgroup
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FIGURE S3. Original ML phylogenetic tree, before editing


