— Gloeobacter violaceus WP_011141992

L Gloeobacter kilaueensis WP_023175658
Microcystis aeruginosa WP_002797078
Microcystis aeruginosa WP_002751115
Microcystis aeruginosa WP_002744772

92| Microcystis aeruginosa WP_002732811
Microcystis aeruginosa WP_045358792
Microcystis aeruginosa WP_004160373
Microcystis aeruginosa WP_002761678
Microcystis aeruginosa WP_002802177
Microcystis aeruginosa WP_002764792

Synechococcus spongiarum KKZ13781
4|{ Synechococcus spongiarum KKZ12887
Synechococcus spongiarum KKZ15173

Synechococcus sp. WP_011934854
'E Cyanobium sp. WP_006910275
Cyanobacterium KR092277
Synechococcus sp. WP_011360614
Synechococcus sp. WP_009789036
Synechococcus sp. WP_011363488
Synechococcus sp. WP_038543285
Synechococcus sp. WP_028953724
Synechococcus sp. WP_038550980
Synechococc.us sp. WP_006851856
Paulinella chromatophora YP_002049276
Cyanobium gracile WP_015109213
yanobium sp. KEF40974
Synechococcus sp. WP_010304829
Synechococcus sp. WP_011128830
Synechococcus sp. WP_048016770
Synechococcus sp. WP_006173464
Synechococcus sp. WP_043695142
Synechococcus sp. WP_007100542
Synechococcus sp. WP_007099993
Synechococcus sp. KZR89427
Synechococcus sp. KZR86438
Synechococcus sp. WP_011932441
Synechococcus sp. WP_006042111
96 Synechococcus sp. WP_011618499
Synechococcus sp. WP_048347996
Synechococcus sp. WP_006854927
Prochlorococcus sp. WP_036911143
Prochlorococcus sp. WP_063397614
Prochlorococcus marinus WP_011826795
Prochlorococcus marinus WP_063416869
Prochlorococcus marinus WP_011131021
Prochlorococcus marinus WP_063400740
— | Prochlorococcus sp. WP_063395080
Prochlorococcus marinus WP_063405267
Prochlorococcus marinus WP_063419323
Prochlorococcus marinus WP_063407122
Prochlorococcus marinus WP_041700668
H Prochlorococcus marinus A2C0G6
Prochlorococcus marinus WP_036906351
Prochlorococcus marinus KGG20364
Prochlorococcus sp. WP_052041230
Prochlorococcus sp. AlQ96519
Prochlorococcus marinus WP_041711143
Prochlorococcus marinus Q46H47
Prochlorococcus sp. WP_011124517
Prochlorococcus marinus KGG18721
Prochlorococcus marinus WP_012194911
Prochlorococcus sp. WP_036901306
I~ Prochlorococcus sp. WP_036916610
Prochlorococcus sp. WP_025929772
Prochlorococcus marinus WP_011131957
Prochlorococcus marinus WP_041710549
Prochlorococcus marinus A2BUVO
Prochlorococcus sp. WP_025953945
Prochlorococcus sp. WP_025964596
Prochlorococcus marinus WP_032527603
Prochlorococcus marinus KGF96286
Prochlorococcus sp. WP_025906239
Prochlorococcus sp. WP_025959654
Prochlorococcus sp. WP_025955199
—] Prochlorococcus marinus KGG01816
Prochlorococcus marinus WP_032515635
Prochlorococcus marinus ABE11474
Prochlorococcus sp. WP_025890423
Prochlorococcus marinus WP_011862356
Prochlorococcus sp. WP_025924170
Prochlorococcus sp. WP_025921477
- Prochlorococcus sp. WP_025894000
- Prochlorococcus sp. WP_019474810
Prochlorococcus sp. WP_025945659
Prochlorococcus sp. WP_025968996
- Prochlorococcus sp. WP_032569704
Prochlorococcus sp. WP_025967420
Prochlorococcus marinus KGF90264
Prochlorococcus marinus WP_032514055
- Prochlorococcus marinus ABE11028
I~ Prochlorococcus sp. WP_025974231
I~ Prochlorococcus sp. WP_019478133
Prochlorococcus sp. WP_025946618
Prochlorococcus marinus WP_032524068
Prochlorococcus marinus KGG08232
Prochlorococcus marinus KGG03907
Prochlorococcus sp. WP_025979558
Prochlorococcus marinus KGG00848
Prochlorococcus sp. WP_025933110
Prochlorococcus marinus WP_025937384
Prochlorococcus marinus WP_032522775
Prochlorococcus sp. WP_025974459
Prochlorococcus marinus WP_002806062
Prochlorococcus sp. WP_025940432
Prochlorococcus sp. WP_025927332
Prochlorococcus sp. WP_025922902
Prochlorococcus sp. WP_025914169
Prochlorococcus marinus WP_011817807
Prochlorococcus marinus WP_032519595
Prochlorococcus marinus WP_032517442
Prochlorococcus marinus WP_011375887
Prochlorococcus sp. WP_042849815
Prochlorococcus sp. WP_025925985
Synechococcus sp. WP_017325447
Synechococcus sp. WP_011431985
Synechococcus sp. WP_011430128
Synechococcus sp. WP_015125088
Cyanothece sp. WP_012626730
Thermosynechococcus sp. WP_024125043
Thermosynechococcus elongatus WP_011057853
Pleurocapsa minor WP_015141911
Cyanothece sp. WP_012596578
Cyanobacterium WP_044107691
Cyanobacterium WP_018396696
Rubidibacter lacunae WP_022606739
Halothece sL;)). WP_015225663
actylococcopsis salina WP_015228168
CQ/a nophora paradoxa BAMO09148
Synechocystis sp. WP_028947226

1 Synechocystis sp. WP_010873889
Stanieria sp. BAU62788
—Ftanieria cyanosphaera WP_041619559
Stanieria cyanosphaera AFZ37265
Synechococcus sp. WP_024544484
Leptolyngbya sp. WP_015136114
Synechococcus sp. WP_012306146
Cyanothece sp. WP_013320566
Cyanothece sp. WP_015955017
Cyanothece sp. WP_008274414
Cyanothece sp. WP_009544835
WP_0129537
KFF41967
Crocosphaera watsonii WP_021831343
Crocosphaera watsonii WP_007308107
Crocosphaera watsonii WP_007310094
Xenococcus sp. WP_006510120
Pleurocapsa sp. WP_019505813
Myxosarcina sp. WP_052055507
Gloeocapsa sp. WP_006530020
Trichodesmium erythraeum WP_011612830
Leptolyngbya valderiana WP_063719168
Phormidium sp. KPQ37921
Geminocystis sp. BAQ61936
Cyanobacterium stanieri AFZ46278
Cyanobacterium aponinum WP_015221105
Geminocystis sp. BAQ64579
Geminocystis herdmanii WP_017292683
E Leptolyngbya sp. WP_023071655
Leptolyngbya sp. WP_006516866
Prochlorothrix hollandica WP_017713250
Synechococcus elongatus WP_011242955
Rhodomonas salina CCMP1319 YP_001293499
Teleaulas amphioxeia HACP-CRO1 YP_009159177
Guillardia theta CCMP2712 NP 050686
Cryptomonas curvata FBCC300012D
o7] Storeatula sp. CCMP1868
Chroomonas placoidea CCAP978/8

100" Chroomonas mesostigmatica CCMP1168
Leptolyngbya sp. WP_035985819

Nodosilinea nodulosa WP_017300085
Leptolyngbya sp. WP_008311978
Aphanocapsa montana WP_039726908
Synechococcus sp. WP_041430006
Synechococcus sp. AFY73401
Pseudanabaena biceps ELS33045
Pseudanabaena sp. AFY68980
Pseudanabaena sp. WP_019498388
Planktothrix agardhii KEI68763
Arthrospira maxima WP_006670759
Arthrospira platensis WP_014275693
Arthrospira platensis EKD11677
Acaryochloris marina WP_010481093
Oscillatoria nigro-viridis WP_015176160
Microcoleus vaginatus WP_006635272
Limnoraphis robusta WP_046280422
Lyngbya sp. WP_009784780
Lyngbya aestuarii WP_040483865
Lyngbya aestuarii ERT07785
Oscillatoria].slp. WP_007353743
Oscillatoria acuminata WP_015149960
Leptolyngbya sp. BAU11747
Leptolyngbya sp. WP_058999735
Leptolyngbya boryana WP_017289987
Geitlerinema sp. WP_015173509
Oscillatoriales cyanobacterium EKQ67181
Neosynechococcus sphagnicola WP_036535516
Oscillatoria sp. WP_017719185
Crinalium epipsammum AFZ13016
Moorea producens WP_008183051
Coleofasciculus chthonoplastes WP_006103004
Gloeocapsa sp. WP_015191144
Synechocystis sp. WP_009633447
Aliterella atlantica WP_045053792
Leptolyngbya sp. BAU43948
Scytonema millei WP_039717520
Chroococcidiopsis thermalis WP_041462942
Chroococcidiopsis thermalis AFY87292
Microcoleus sp. WP_015183206
Phormidesmis priestleyi KPQ33105
Synechococcus sp. EDX85537
Chamaesiphon minutus WP_041549845
Chamaesiphon minutus AFY95747
— Calothrix sp. WP_035150360
Calothrix sp. WP_019491361
Calothrix parietina WP_015199399
Nodularia spumigena WP_006195260
Mastigocladopsis repens WP_017315118
Rivularia sp. WP_015118610
L Tolypothrix sp. WP_045869513
Hapalosiphon sp. WP_026719612
Fischerella sp. WP_026735508
Fischerella muscicola WP_016869489
Mastigocladus laminosus WP_009459918
Chlorogloeopsis fritschii WP_016878072
Cyanobacterium WP_017319633
Fischerella muscicola WP_016862392
Mastigocladus laminosus WP_017309062
Tolypothrix bouteillei WP_038081413
Scytonema tolypothrichoides WP_048870609
Dolichospermum circinale WP_028084399
Dolichospermum circinale WP_028089380
Richelia intracellularis WP_008228866
Richelia intracellularis WP_008235755
Calothrix sp. WP_015131164
Scytonema hofmanni WP_029634042
Hassallia byssoidea WP_039748058
Nostoc sp. WP_015136687
Tolypothrix sp. WP_045869513
Microchaete sp. WP_017653034
Nostoc sp. BAT53588
Nostoc sp. WP_010997607
Anabaena variabilis Q3M7F0
Anabaena cylindrica WP_042465679
Anabaena sp. WP_026104051
‘L Cylindrospermum stagnale WP_015209893
1— Nodularia spumigena AHJ29098
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Nodularia spumigena WP_063873566
Nodularia spumigena WP_006195260
Anabaena cylindrica AFZ56514
|— Nostoc punctiforme WP_012410010
Anabaena sp. WP_027404040
Anabaena sp. WP_015079598
Trichormus azollae WP_013191082
Nostoc piscinale WP_062287405
Nostoc sp. WP_015111216
Cylindrospermopsis sp. WP_057179020
Cylindrospermopsis raciborskii WP_006278276
Raphidiopsis brookii WP_009341451
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Figure S6. Phylogenetic tree based on minE.




