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Supplemental Figure S1. Molecular phylogenetic analysis by Neighbor-Joining method (Ref. ITAC_108).
The evolutionary history was inferred using the Neighbor-Joining method (Saitou and Nei 1987). The optimal tree
with the sum of branch length = 1.54126254 is shown. The percentage of replicate trees in which the associated
taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches (Felsenstein 1985).
The evolutionary distances were computed using the Jukes-Cantor method (Jukes and Cantor 1969) and are in the
units of the number of base substitutions per site. The analysis involved 51 nucleotide sequences. All positions
containing gaps and missing data were eliminated. There were a total of 555 positions in the final dataset.
Evolutionary analyses were conducted in MEGA7 (Kumar et al. 2016). Cutoff value for condensed tree = 50%.
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Supplemental Figure S2. Molecular phylogenetic analysis by Neighbor-Joining method (Ref.
ITAC_107).

The evolutionary history was inferred using the Neighbor-Joining method (Saitou and Nei 1987). The optimal tree
with the sum of branch length = 1.65902809 is shown. The percentage of replicate trees in which the associated
taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches (Felsenstein 1985).
The evolutionary distances were computed using the Jukes-Cantor method (Jukes and Cantor 1969) and are in the
units of the number of base substitutions per site. The analysis involved 37 nucleotide sequences. All positions
containing gaps and missing data were eliminated. There were a total of 504 positions in the final dataset.
Evolutionary analyses were conducted in MEGA7 (Kumar et al. 2016). Cutoff value for condensed tree = 50%.
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Supplemental Figure S3. Molecular phylogenetic analysis by Neighbor-Joining method (Ref. ITAC_106).
The evolutionary history was inferred using the Neighbor-Joining method (Saitou and Nei 1987). The optimal tree
with the sum of branch length = 1.74806519 is shown. The percentage of replicate trees in which the associated
taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches (Felsenstein 1985).
The evolutionary distances were computed using the Jukes-Cantor method (Jukes and Cantor 1969) and are in the
units of the number of base substitutions per site. The analysis involved 80 nucleotide sequences. All positions
containing gaps and missing data were eliminated. There were a total of 722 positions in the final dataset.
Evolutionary analyses were conducted in MEGA7 (Kumar et al. 2016). Cutoff value for condensed tree = 50%.
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Supplemental Figure S4. Molecular phylogenetic analysis by Neighbor-Joining method (Ref. ITAC_102).
The evolutionary history was inferred using the Neighbor-Joining method (Saitou and Nei 1987). The optimal tree
with the sum of branch length = 1.24198152 is shown. The percentage of replicate trees in which the associated
taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches (Felsenstein 1985).
The evolutionary distances were computed using the Jukes-Cantor method (Jukes and Cantor 1969) and are in the
units of the number of base substitutions per site. The analysis involved 53 nucleotide sequences. All positions
containing gaps and missing data were eliminated. There were a total of 571 positions in the final dataset.
Evolutionary analyses were conducted in MEGA7 (Kumar et al. 2016). Cutoff value for condensed tree = 50%.



Filamentous fum 73-2 (EU196366.1)
Cyamzbamnum EBD11(GU213178.1)

36.)
Salilepm)yngbya diazotrophicum SCSI0 43686 (VF614799.1)
Leptolyngbya africana SABC021601 (KT740999.1)
Phormidium s p. MBIC10070 (AB058219.1)
Leptolyngbya sp. UMPCCC 1233 (KT438817.1)

Leptothoe spongobia TAU-MAC 1115 (KY744811.1)
Leptothoe spongobia TAU-MAC 1015 (KY744810.1)
Leptothoe sithoniana TAU-MAC 0915 (KY744800.1)
Leptolyngbya aff. ectocarpi L EGE 11473 (KU951663.1)
453|: Leptolyngbya ectocarpi LEGE 11426 (KT951671.1)
Leptothoe kymatousa TAU-MAC 1215 (KY744812.1)
499|: Leptothoe kymatousa TAU-MAC 1615 (MH982247.1)
Lepm,ngbya sp. SJILZD1 (KVA00894.1)
0 Lemr,ngbya 'sp. RSO3 (JF518829.1)
16S ITAC 103
Lemr,ngbya ectocarpi LEGE 11474 (KU951733.1)
ectocarpi LEGE 32.4)
Leptolyngbya sp. FLKBBD1 (EF110975.1)
Leptolyngbya sp. P2b-2 (EF372581.1)
Leptolyngbya sp. HBC2 (EU249128.1)
| Pseudanabaena cf. frigida LEGE 06144 (HQ832937.1)
Leptolyngbya sp. RS02 (JX481735.1)
Pseudanabaena persicina SAG 80.79 (EF654085.1)
Leptolyngbya sp. PCC 7375 (AF132786.1)
Pseudanabaena persicina (AB115963.1)
Leptolyngbya sp. PCC 7375 (AB039011.1)
Leptolyngbya sp. TAU-MAC 1815 (MN833627.1)
Cyanobacterium SC-1 (EF372562.1)

Phormidium angustiss imum SABC030403 (KX818203.1)
Leptoyngbya minut LEGE 07161 (HQ832903.1)
ium TAU-MAC 1315 (KY744813.1)

ides mis i clone ACL P2D9 (KJ004406.1)
3 idesmis sp. LEGE 114; 1)
= idi ANTLPE3 (AY493587.1)

Plectonemassp. F3 (AF091110.1)

99— Phormidium's p. MBIC10818 (AB183571.1)
Synechococcus sp. MBIC10598 (AB183568.1)
Synechococcus sp. LEGE 07074 (HM217078.1)

Leptolyngbya sp. ANT.L52.1 (AYA93564.1)

-] foveolarum TM2ULC 1)

Cyanobacterium L5 (MK861871.1)
L Cyanobacterium L31 (MK861870.1)
E

eali INT12770.1)

Nodosilinea sp. C! 2]

Nodosilinea spLD42 5800 TP (LN849926.1)

7 inea nodulosa UTEX 2910 ( 1)

Nodosilinea sp. LEGE 06001 (KU951758.1)

o1l Nodosilinea epilithica str. Kovacik 1990/52 (HM018679.1)
Nodosilinea bie 2
Nodosilinea conica SEVA-5-c1 (EU528667.2)

= Nodosilinea sp. F2-2HA2 (HM018675.1)

71l Nodosilinea epilithica Kovacik 1998/7 (HM018677.1)

i (MH666135.1)
Halomicronema metazicumITAC101 (GU220365.1)
Halomicronema sp. TFEP1 (AF320093.1)

Pseudanabaena cf. persicina TAU-MAC 1415 (KYT44814.1)
Leptolyngbya sp. RS01 (JX470180.1)

Leptolyngbya sp. VRUC198/Albertano 1992 (DQ295207.1)
Leptolyngbya sp. VRUC192/Albertano 1992 (DQ295208.1)
(KP739262.1)
Oculatella atacamens is ATA3-4Q-CV1 (KFT61573.1)

latella mojaviensis C 87 (KFT61572.1)
Leptolyngbya compacta GSE-PSE28-08A (HQ132933.1)
Leptolyngbya antarctica ANT.L18.1 (AYA93607.1)
Stenomitos rutilans HAT619-LM2 (KF417430.1)
Leptolyngbya frigida ANT.L53B.2 (AY493576.1)
Pantanalinema rosaneae CENAS16 (KF246463.2)

ENAS17 (KF246484.2)
Scytolyngbya timoleontis XSP1 (KP688588.1)
Scytolyngbya timoleontis XSP2 (KP688589.1)
Planktolyngbya limnetica PMC271.06 (GQ859645.1)
Planktolyngbya imnetica S14 (K F487299.1)
Alkalinema pantanalense CENAS29 (KF246495.2)
CENAS530 (KF246496.2)

Phormidesmis pries tleyi ANT.L61.2 (AY493582.1)
Phormidesmis priestleyi ANT.L52.6 (AY493579.1)
Phormidesmis pries ney, ANT.L66.1(AY493581.1)

Tapinothrix clintonii 32936.1)
Plectolyngbya hodgsonii ANT.LG2.1 (AYA93615.1)

ii ANT.LG2.2 (AY493618.1)
Plectolyngbya hodgsonii ANT.LPR2.2 (AY493583.1)

L ispata SEV4-3-C6 (AY239596.1)
Leptolyngbya corticola CCALA 085 (EF429300.1)
Leptolyngbya corticola CCALA 085 (EF429299.1)
L PCC 6306 1)
Leptolyngbya angustata UTCC 473 (AF218372.1)
Leptolyngbya tene mima UTCC 77 (AF218368.1)
Leptolyngbya boryana UTEX B 485 (AF132793.1)
71— Leptolyngbya fove olarum VP1-08 (FRT98945.1)

1)
L Oscillatoria f. corallinae (X84812.1)

99— Geitlerinema sp. A28DM (FJ410907.1)
£ Geitlerinema sp. PCC 7105 (AB039010.1)
99 Geitlerinema sp. BBD P2b-1 (EF372580.1)
Geitlerinema sp. CC Y0102 (GQ402015.1)
991 Phormidiums p. HBC9 (EU249125.1)
Lyngbya cf. confervoides VP0401 (AY599507.1)
Trichodes mium thiebautii (AF013027.1)

Trichodes mium contortum (AF013028.1)

£ F34-5 (AF518770.1)
Oscillatoria nigroviridis 3LOSC (EU244875.1)
Oscillatoria sp. PAB-21 (EU263967.1)

52— Moorea producens 3L (EU315909.1)

Moorea producens JHB (FJ151521.1)

Moorea bouillonii PAL08-16 (GU111927.1)

Schizothrix sp. PNG5-22 (EU445293.1)

Microcoleus chthonoplas tes PCC 7420 (AM709630.1)

Coleofasciculus chthonoplastes SAG 2209 (EF654055.1)

Schizothrix sp. UAM 402 (KF544967.1)

Symploca sp. HBC5 (EU249122.1)

Symploca sp. CCYD030 (GQ402025.1)

Symploca atlantica PCC 8002 (AB039021.1)

99— Gloeobacter violaceus PCC 8105 (AF132791.1)

%

L Gloeobacter violaceus PCC 7421 (AF132790.1)

pcc 7.1)

Pseudanabaena sp. PCC 6802 (AB039016.1)

’—E Ps eudanabaena sp. PCC 7403 (AB039019.1)
5| Pseudanabaena sp. 63-1 (EF110976.1)

% Pseudanabaena sp. PCC 7367 (AF091108.1)

991 Pseudanabaena sp. PCC 7367 (AB039018.1)

i 1)



Supplemental Figure S5. Molecular phylogenetic analysis by Neighbor-Joining method (Ref. ITAC_103).
The evolutionary history was inferred using the Neighbor-Joining method (Saitou and Nei 1987). The optimal tree
with the sum of branch length = 2.35276460 is shown. The percentage of replicate trees in which the associated
taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches (Felsenstein 1985).
The evolutionary distances were computed using the Jukes-Cantor method (Jukes and Cantor 1969) and are in the
units of the number of base substitutions per site. The analysis involved 124 nucleotide sequences. All positions
containing gaps and missing data were eliminated. There were a total of 846 positions in the final dataset.
Evolutionary analyses were conducted in MEGA7 (Kumar et al. 2016). Cutoff value for condensed tree = 50%.
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Supplemental Figure S6. Molecular phylogenetic analysis by Neighbor-Joining method (Ref. ITAC_105).
The evolutionary history was inferred using the Neighbor-Joining method (Saitou and Nei 1987). The optimal tree
with the sum of branch length = 2.25649473 is shown. The percentage of replicate trees in which the associated
taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches (Felsenstein 1985).
The evolutionary distances were computed using the Jukes-Cantor method (Jukes and Cantor 1969) and are in the
units of the number of base substitutions per site. The analysis involved 119 nucleotide sequences. All positions
containing gaps and missing data were eliminated. There were a total of 793 positions in the final dataset.
Evolutionary analyses were conducted in MEGA7 (Kumar et al. 2016). Cutoff value for condensed tree = 50%.



5 Leptolyngbya s p. FLKBBD1 (EF110975.1)

£ Leptolyngbya sp. P2b-2 (EF372581.1)
5 Leptolyngbya sp. HBC2 (EU249128.1)
L ectocarpi LEGE 321)
% Leptolyngbya ectocarpi LEGE 11474 (KU951732.1)
L 7. ectocarpi LEGE 11473 (KU951663.1)
L RS03(JF518829.1)

Leptothoe sithoniana TAU-MAC 0915 (KY744809.1)
Leptothoe spongobia TAU-MAC 1015 (KY744810.1)
Leptothoe spongobia TAU-MAC 1115 (KY744811.1)
Leptothoe kymatousa TAU-MAC 1615 (MH982247.1)
Leptothoe kymatous a TAU-MAC 1215 (KY744812.1)
L RS02(JX481735.1)

Pseudanabaena persicina (AB115963.1)

& — Leptolyngbya ectocarpi SAG 60.90 (KC469578.1)
L pccr. ¥
L peeudmatzens persicina SAG 80.79 (EF654085.1)
% Phormidesmis priestleyi ULC062 (MH118732.1)
Phormidesmis pris teyi 0-042 strain ULC062 (LN681257.1)
) Pseudophormidium'sp. ANT.LPE.3 (AYA93587.1)
Bl Plectonema sp. F3 (AF091110.1)
5 Leptolyngbya sp. ANT.L52.1 (AYA93584.1)

alcalis (INT12770.1)
jnea epilithic 1)

o

nodulosa UTEX 2910 1)
Nodosilinea conica SEV4-5-c1 (EU528667.2)
jnea bi IK1986/5a (EU528669.2)
) Nodosilinea sp. Fi2-2HA2 (HMO18678.1)
£ Nodosilinea epilithica Kovacik 1998/7 (HMO18677.1)

— 16SITAC 104
3 . i 101(GU220365.1)

168 ITAC 101

i (AB257773.1)
Leptolyngbya sp. CR L27 (EF545640.1)

n Halomicronema hongdechloris strain C2206 {JX089399.1)
L Halomicronema sp. TFEP1 (AF320093.1)

Leptolyngbya tenuis BDU 46241 (KX452367.1)

9 1)
{ Phonmidium tenue BDU 92362 (KU958134.1)

a TAU-MAC 1415 (KY744814.1)

Pseudanabaena cf. pers
aL_ Leptolyngbya sp. RS01 (JX47010.1)

YACCYB277 (MH683727.1)

5 Leptolyngbya sp. CENASSS (MF084963.1)
4‘£ Leptolyngbya s p. CENA554 (MF084982.1)
Leptolyngbya'sp. CENAS3 (MF084961.1)

3

= Acaryochloris sp. Awaji-1 (AB112435.1)
is marina culture i :2412 (LC190498.1)
Acaryochloris sp. CCNUMA (MN544289.1)
Acaryochloris sp. HICR111A (EUS73540.1)
Uncultured bacterium clone 12009 (KC668952.1)

9
%
E)
)
E
Tildeniela torsiva strain UHER1998/13D clone 3 (K Y498229.1)
% Jaaginema gemina tum SAG 1459-8 (KM019979.1)
w0 Tildeniela torsiva strain HUBEL1974/223 (KY498227.1)
Tildeniella torsiva strain UHER1998/13D (K Y498228.1)
= Tildeniella sp. KL28 (MK861910.1)

Tildeniella sp. KL16 (MK861900.1)

L 1Q132933.1)

L ica ANT.L18.1 (AY493607.1)

tii PMC 866.14 (MF579917.1)

% Oculatella atacame nsis ATA3-4Q-CV/1 (KF761573.1)
L Oculatella mojaviensis CMT-3BRIN-NPCST (KF761572.1)

- L VRUC 1992 (DQ295208.1)
fatella subr it 7692.1)
E)
- [ fatella subr st it (HQ917689.1)
- L VRUC 1992 (DQ295207.1)
Oculatella subteranea Dav2010/5S2-1A (KP739262.1)
% Stenomitos rutilans HAT619-LM2 (KF417430.1)
55 Leptolyngbya frigica ANT.L53B.2 (AY493576.1)
Pantanalinema rosaneae CENA516 (KF246483.2)
E) Pantanalinema rosaneae CENASTT (KF246484.2)
L GSEPSE39-07B (HQ132938.1)

Scytolyngbya timoleontis XSP1 (KP688586.1)
S Scytolyngbya timoleontis XSP2 (KP688569.1)

Planktolyngbya limnetica PMC271.06 (GQ859645.1)
Planktolyngbya limnetica S14 (KF487299.1)

Alkalinema pantanalens e C ENA529 (KF246495.2)
Alkalinema pantanalens e C ENA530 (KF246496.2)
Phormidesmis priestleyi ANT.L61.2 (AY493562.1)
Phormidesmis priestleyi ANT.L52.6 (AY493579.1)
Phormidesmis priestleyi ANT.LG6.1 (AY493581.1)
Tapinothrix ciintonii trai 32936.1)
Plectolyngbya hodgsonii ANT.LPR2.2 (AY493563.1)
Plectolyngbya hodgsonii ANT.LG2.1 (AYA93615.1)
Leptolyngbya crispata SEV4-3-C6 (AY239598.1)
Leptolyngbya angustata UTCC 473 (AF218372.1)

% Leptolyngbya corticola CCALA 085 (EF429300.1)
— Leptolyngbya corticola CCALA 085 (EF429299.1)
99— Leptolyngbya boryana PCC 6306 (EF429290.1)

Leptolyngbya tenerrima UTCC 77 (AF218368.1)
Leptolyngbya boryana UTEX B 485 (AF132793.1)
{ Leptolyngbya foveolarum VP1-08 (FR798945.1)

il inata PCC 6304 strain SAG 1449-3 (KM019975.1)
Microcoleus chthonoplastes PCC 7420 (AM709630.1)
Coleofasciculus chthonoplastes SAG 2209 (EF654055.1)
Schizothrix sp. UAM 402 (KF544967.1)

Symploca sp. HBCS (EU249122.1)

Symploca sp. CCYD030 (GQ402025.1)

Symploca atlantica PCC 8002 (AB039021.1)

Schizothrix sp. PNG5-22 (EU445293.1)

Moorea bouillonii PAL08-16 (GU111927.1)

Moorea producens 3L (EU316909.1)

Moorea producens JHB (FJ151521.1)

Trichodesmium thiebautii (AF013027..1)

Trichodesmium contortum (AF013028.1)

i i F34:5 (AF518770.1)
Oscillatoria nigroviridis 3LOSC (EU244875.1)
Oscillatoria sp. PAB-21 (EU253967.1)

P Iate 50: 5: 1)
L Oscillatoria cf. corallinae (X84812.1)
Lyngbya cf. ides VP0401 (AY599507.1)

Geitlerinema sp. CCY0102 (GQ402015.1)
Phormidium sp.HBCY (EU249125.1)
Geitlerinerna sp. BED P2b-1 (EF372560.1)
Geitlerinerna sp. A28DM (FJ410907.1)
Geitlerinera sp. PCC 7105 (AB039010.1)
Pseudanabaena s p. 63-1 (EF110976.1)

) { Pseudanabaena s p. PCC 7367 (AF091108.1)
E) Pseudanabaena s p. PCC 7367 (AB039018.1)

[—— Gloeobacter violaceus PCC 8105 (AF132791.1)

99l Gloeobacter violaceus PCC 7421 (AF132790.1)

PCC 6903 (AB039017.1)
[—— Pseudanabaena sp. PCC 6802 (AB039016.1)

991 Pseudanabaena s p. PCC 7403 (AB039019.1)

1)



Supplemental Figure S6. Molecular phylogenetic analysis by Neighbor-Joining method (Ref. ITAC_101
and ITAC_104).

The evolutionary history was inferred using the Neighbor-Joining method (Saitou and Nei 1987). The optimal tree
with the sum of branch length = 2.28978951 is shown. The percentage of replicate trees in which the associated
taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches (Felsenstein 1985).
The evolutionary distances were computed using the Jukes-Cantor method (Jukes and Cantor 1969) and are in the
units of the number of base substitutions per site. The analysis involved 124 nucleotide sequences. All positions
containing gaps and missing data were eliminated. There were a total of 847 positions in the final dataset.
Evolutionary analyses were conducted in MEGA7 (Kumar et al. 2016). Cutoff value for condensed tree = 50%.
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