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Supplementary Figure 1

RNA secondary structure of the group Il host intron and the inner intron comprising the
Tery 4732 twintron.

A) Mature host intron. The insertion site of the inner intron, within domain | (Dl), and
the IEP ORF situated in domain |V, are marked. A large extension of 250 nt within DI

Is indicated by a dashed loop. Structure prediction led to the classification of this intron
as group |l B2. Greek letters mark sequence regions that pair to form tertiary structures
(for example B and ’). The bulging A in domain VI that usually initiates the first
nucleophilic attack on the intron-exon boundary is colored red. EBS = exon binding site,
IBS = intron binding site. Base pairs are indicated by gray dots; reds dots indicate paired
bases that fit the consensus better if not paired.

B) Inner intron. Annotation is the same as for the host intron. This intron was classified
as group |l B1. Notably, DV does not fit the consensus structure; the 5-nt loop is atypical,
so are A and A’ including the adjacent bulge.
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Supplementary Alignment 1
Alignment of all full-length cyanobacterial hybrid RNase HI proteins together

with all separately encoded RNase HIl and Tery 4732+ homologs that were
concatenated for this alignment. To distinguish the latter, the term “concat”
was added to the species name. Note that all proteins start on page 1 and
the alignment is continued on the following pages. Species are sorted
alphabetically. The amino acid similarity is color-coded, the darker the more
similar.

The first part of the protein is reasonably well conserved (page 1-3),
followed by a putative linker region of varying length and sequence. The C-
terminal part (page 6), corresponding to Tery 4732+, the host gene of the
T. erythraeum twintron, is highly conserved in all species except the

picocyanobacteria and Gloeobacter.
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Anabaena_variabilis/1-302
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Cyanobium_gracile/1-269
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Dactylococcopsis_salina/1-282
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Synechococcus_sp._PCC_7335/1-312
Synechococcus_sp._RCC307/1-247
Synechococcus_sp._RS9916/1-275
Synechococcus_sp._WH_5701/1-258
Synechococcus_sp._WH_7803/1-240
Synechococcus_sp._WH_7805/1-241
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Synechocystis_sp._PCC_6803_concat/1-258
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filamentous_cyanobacterium_ESFC-1/1-291
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Candidatus_Atelocyanobacterium_thalassa_concat/1-249 42 R I 1T SIMIGEEALTKL----CNVTIYS RNV VD TMNKG KRNKQE | AKNS KRELDLCTK 113
Candidatus_Synechococcus_spongiarum/1-242 46 RMEMQ LALEKR I AQEP-RQPGFAIR KL I QGF SQ - KKADGQC VKNR EEEDQA-RL 118
Chamaesiphon_minutus/1-286 44 R MQ SAEEFFVTND -RAEPCVVY EXLI KGITQ - KTASGKPVLNQ ETEDRL -DR 116
Chlorogloeopsis_fritschii/1-304 47 R MQ AALEFLKASG-QSQPI T.Y EXLINCVTK - KKADGKPVLNQ LEIEDQL-NT 119
Chroococcidiopsis_thermalis/1-306 47 R MQ AAEQL I AESS-HLSAVTIH EXLINGVTK - KTAQGKPVLNQ ETEDRL -NH 119
Coleofasciculus_chthonoplastes/1-302 47 R LL EABILVQGSG-QTQPITEY EMVKNG I TK - KTSQGKAVLNQ EKEDAV-NS 119
Crinalium_epipsammum/1-305 47 R ML AAEKF I AKSQ-QTEPITEY ENVLKGITQ - KTSQGKAVLNQD | WE I EDQL -NS 119
Crocosphaera_watsonii_concat/1-248 42 R MM | AFLEALNKP----CDVIEY RMVVDAITKG QRNKKEQAKNP QRIELDLCEQ 113
Cyanobacterium_stanieri_PCC_7202_concat/1-256 47 R | F VGERSLKKP- - --CKVRIEY Q¥ VVNAINKG KRN SKEKAKNP ADIEILALCRS 118
Cyanobium_gracile/1-269 48 R LT LAVEEALRELP-RHPDLVER RMLIDGFEK - RTASGGAVLNR EREDAA-RL 120
Cyanothece_sp._CCY0110_concat/1-246 42 R MM | GEIEEALKTP----CEVTLY RMLVDAITKG KRNNKEAAKNP QKELDLCKK 113
Cyanothece_sp._PCC_7425_concat/1-254 45 R MQ AAEBEFCQAAG- -HPPVIEY ENVKKGITE - KTAQGKPVLNQ QVIEDQL -NT 116
Cylindrospermopsis_raciborskii/1-306 47 Q I Q GAEELLAQSG-QVEPITEY EXLINSVTK - KKSDGTPVQNQEELKI IDKL-NT 119
Cylindrospermum_stagnale/1-301 47 KMEMQ AAEQFLETSG-QTEPITEY EXLINCVTK - KKSDGNPVQNQ LETEDEL -NS 119
Dactylococcopsis_salina/1-282 45 R LQ ASEQLFRDSG-QTKPIQEY QXYL I KGLTQ - KTSTGKAVLNQ QLEDQL -NN 117
Dolichospermum_circinale1/1-305 47 KMEMQ AABEFFQSSG-QTQPITEF EXLINSITK- KKSDGN PVQNQ LQTEDQL -NS 119
Dolichospermum_circinale2/1-303 47 KMEMQ AABEFFKSSG-QTQPITEF EXLINSITK- KKSDGN PVQNQ LQTEDQL -NS 119
Fischerella_muscicola1/1-304 47 KMEMQ AAESFLKASG-QTQPITEY EXLINCVTK - KKADGSPVLNR LEQEEQL -NS 119
Fischerella_muscicola2/1-304 47 KMEMQ AAESFLKASG-HTEPITEY EXLINCVTK - KKADGNPVLNQ LEQEEQL -NS 119
Fischerella_sp._PCC_9339/1-304 47 KMEMQ AAESFLKASG-HTEPITEY EXLINCVTK - KKADGNPVLNQ LEQEEQL -NS 119
Fischerella_sp._PCC_9431/1-304 47 KMEMQ AAESFLKASG-YTEPITEY EXLINCVTK - KKADGNPVLNQ LEQEEQL -NS 119
Fischerella_sp._PCC_9605/1-304 47 KMEMQ AAEQFLKASG-QTEPITEY EXLINCVTK - KKADGNPVLNQ LEEEDQL -NS 119
Geitlerinema_sp._PCC_7407/1-282 45 R MQ AAEEFLRDRP-QSEPI AEH ENVKKGVTQ - KTSTGSAVLNQ ETEDRL -NS 117
Geminocystis_herdmanii_concat/1-253 46 R I L KGEQALKKP- - --CRVNEY Q¥ VVNA I SKG QRNAKEKAKNP QIELELCEQ 117
Gloeobacter_kilaueensis/1-220 40 R MQ EGERRV---G-ATVPVTVI SDSQ¥V I KGMSE - RTAAGKPVENR EAEEKV-AA 109
Gloeobacter_violaceus/1-213 40 R MR EGETRV---P-ADAKVKVL Q¥V I KGMSE - I TSTGKPVENR EAEERA-VG 109
Gloeocapsa_sp._PCC_7428/1-297 46 R MQ AALELLSTVP-TNEPIT EXLI KGITQ - KTAQGKPVLNQ ELEDER-N - 117
Halothece_sp._PCC_7418/1-283 47 R MQ ASEELFQASE-QKTPIV QXYL I KGLTQ - KTSTGKAVLNQ TTEDQL -NH 119
Leptolyngbya_boryana/1-263 46 R MQ AAEKFFKDSG-QSKVIA ENVKNGI TK - KTSAGKPVLNQ EQEDEL -DS 118
Leptolyngbya_sp._PCC_7375/1-288 47 R MQ AALEQFLQHND - YDSPIE KMLIQGI TQ - KTSAGKAVLNQ MTED KL - KQ 119
Leptolyngbya_sp._PCC_7376/1-293 42 R MQ EALKQFRDSD -QREPIQ KMVIDGITK - KKSSGAPVLNK QEMDKIL -NH 114
Lyngbya_aestuarii_putative_concat/1-271 60 R MM VGEEVLEKK- - - -SKVT KNVVDAI EKG KRN KKEL AMN P EQELKLC SQ 131
Lyngbya_sp._PCC_8106_concat/1-283 61 R MM VGEIEVLDKK- - - - SKVK KNMVVDAI EKG KRN KKEL AMN P EQEL KLC SQ 132
Mastigocladopsis_repens/1-301 47 KMEMQ AABEFLKDSG-QTEPI P EXLINCVTK - KKADGSPVLNQ LETEDDL -NS 119
Mastigocoleus_testarum/1-302 47 R MQ SAEQFLKTTE-QRDSIT EXLINCVTK - KKSNGKPVLNQ LVTEDQL -NT 119
Microchaete_sp._PCC_7126/1-302 47 KMEMQ AABEKFFKTSG-QTQSIT EXLINCVTK - KKADGN PVQNQ LEIEDDL-NS 119
Microcoleus_sp._PCC_7113/1-303 47 R MQ QALKVLKASA-QTESVI EXVKNGVTK - KTAQGKAVLNQ ETEDEL -NS 119
Microcoleus_vaginatus/1-305 46 R MQ VAABEEFFANSG-QTEPVTYV ENVKNGI TK - KTSTGKDVVNQ HLEDKL-NS 118
Neosynechococcus_sphagnicola_sy1_concat/1-227 43 R MM QAEQSLTRP----CQVR QLLVNTMTRNWK- - - - - - - - - - - - - - RKANL AEEDRLAAT 100
Nodosilinea_nodulosa_concat/1-258 44 R MQ AGETLLRDSG-QTQPVT ENVLKGITQ - VNSAKKPVLNR EVEDAL-TT 116
Nodularia_spumigena/1-312 47 KMEMQ AAENFFHASG-QAEPIT EXLINCVTK - KKADGKPVQNQEEILELEDQL -NT 119
Nostoc_punctiforme/1-302 47 KMEMQ AAEQFLQTSQ-QAQPIT EXLINCVTK - KKSDGKPVQNQEEILETEDEL -NT 119
Nostoc_sp._PCC_7107/1-302 47 KMEMQ AAEKYFHASQ-QSQPIT EXLINCVTK - KKADGN PVQNQ LEVEDEL-NT 119
Nostoc_sp._PCC_7120/1-302 47 KMEMQ AAEKFLHDSG-QAEPIT EXLINCVTK - KKSDGN PVQNQ LETEDEL -NS 119
Nostoc_sp._PCC_7524/1-302 47 KMEMQ AAELKYFHAAR-QTEPIT EXLINCVTK - KKSDGNPVQNQ LEIEDEL -NS 119
Oscillatoria_acuminata_putative_concat/1-241 43 QAEYQ LGEETALKMG-A-TRVK ELMVKQLLG-QYR=- - - - ---------- VKKPEEKPLYDQVKSL 101
Oscillatoria_nigro-viridis/1-301 46 R MQ VAAEEFFANSG-QSEPVTVY ENVKNGI TK - KTSTGKEVVNQ HLEDKL-NS 118
Oscillatoria_sp._PCC_10802/1-284 47 R MQ AALIEFLNRAG-HNEPITELEY ENLKNGITQ - | SSTGKPVLNQ ETEDRL -NS 119
Oscillatoriales_cyanobacterium_JSC-12_concat/1-254 48 R I MG AGEQALKFP----CKVT Q¥ VVNAMTKG KRNKTENAVNP EQELELCEK 119
Planktothrix_agardhii_NIVA-CYA_126/8_concat/1-205 46 R LI | GEIEEALKFP----CAVN R¥L VD AMNKG QR SQKESAKNP ERELTI SEQ 117
Planktothrix_rubescens_concat/1-250 46 R LI | GEEALKFP----CAVN R¥L VD AMNKG QRSQKESAKNP ERELTI SEQ 117
Pleurocapsa_minor_concat/1-255 46 R I L VGEMALKTK----CAVT Q¥LVNAITKG KRNKKEKAKNS EQELNLCAQ 117
Pleurocapsa_sp._PCC_7319_concat/1-243 39 R MMG TAEKSLEHK- - - - SKVK KNI VDAIVKG KRN KKEMAKNP QQELELCQI 110
Prochlorococcus_marinus_str._MIT_9303/1-257 48 R LQ LHVEEQLKELP-CHPDLKIR KL IDGL SK - RTAAGKPVLNQ RAEDRA-RL 120
Prochlorococcus_marinus_str._MIT_9313/1-257 48 R LQ LHVEEQLKELP-CHPDLKIR KMLIDGL SK - RTAAGKPVLNQ RAEDRA-RL 120
Prochlorococcus_marinus_str._MIT_9515/1-239 48 R LT KTEEKLKNYQ-LKENF K.R KMVIEGYTK - KTSAGKSVQNL QKIDEL -R1 120
Prochlorococcus_sp._MIT_0701/1-257 48 R LQ LNVEEQLKELP-CHPDLKIR KL IDGL SK - RTAAGKPVLNQ LA.DRA-RL 120
Prochlorococcus_sp._W11/1-241 48 R LM KTEEKLKQFK-LKKNFKER KML IDGYSN - KTSTGKLVQNL QKIDGL -R 1 120
Prochlorococcus_sp._W2/1-241 48 R LM KTEEKLKQFK-LKKNFKER KMLIDGYST - KTSTGKPVQNL QKIDGL -R 1 120
Prochlorococcus_sp._W8/1-241 48 R LI KTIEKLKNFR -LKENFKER KMLIEGYTN - KTSNGKSVQNL QQIDSL -R1 120
Prochlorococcus_subsp._pastoris_str._CCMP1986/1-240 48 R LT KTEEKLKDFQ-LKENFKER KNMVIEGYTK - KTSAGKSVQNL QKIDNL -R 1 120
Prochlorothrix_hollandica_concat/1-247 46 R MM VGEQALQEP----CQVTLLY Q¥ VVNAMTKG RN KKD KAVNP TQ.L DLCDR 117
Raphidiopsis_brookii/1-309 47 Q I Q AAEQLFAQSG-QVEPITEY EXLINSVTK - KKSDGTSVQNQ LKVIDKL-NT 119
Richelia_intracellularis_HHO01/1-299 47 R | E AAERYLQTSE-KNEQITELEY EXLINCVTK - KKADGKPVVNQ LVTEDEL -NS 119
Rivularia_sp._PCC_7116/1-306 47 R MQ AAEBEFLESSG-QNKPVTLEY EXLINCVTK - KKSDGKPVLNQ LEIEDNL -NN 119
Rubidibacter_lacunae/1-266 43 R LQ AAALEFLRTFG-QTTPVALY ENVLKGITQ - KTAQGKPVLNR EAEDRL -NQ 115
Scytonema_hofmanni/1-303 47 KMEMQ AAEBEFLEESG-QKEPVPLEY EXLINCVTK - KKADGN PVQNQ LEQEDEL -NS 119
Scytonema_hofmanni/1-302 47 R MQ AAEEFLKESE-QTQPITEY EMLINSVTK- KKSDGKPVLNQ LETEDQL -NN 119
Spirulina_subsalsa_concat/1-221 39 R MK EGEKALKRP----CNVQLY QLLINTMNFNWK- - - - - - - - - - - - -~ KN VNQ QEEEELNEI 96
Stanieria_cyanosphaera_PCC_7437_concat/1-249 46 R MM AAETSLKHK----CAVTEH KL VDAMKLG RN KKEKAKNP QQELDLCQY 117
Synechococcus_elongatus_PCC_6301/1-261 47 R LQ AALEFWRDHS-DQQPVTLLY EXVIKGITQ - KTAAGKPVLNQ MHEDDL -NS 119
Synechococcus_sp._BL107/1-247 48 R LQ LALEERLKDLP-RHPDLTER KMLIDGLGS - RTAAGKPVLNQ KSEDAA-RL 120
Synechococcus_sp._CB0101/1-248 41 R LT LTLEEKLAVLP-RDPNLTIR KML IDGF SK - RTASGSPVLNR ESEDAA-RV 113
Synechococcus_sp._CC9311/1-250 51 R LQ LATEQRLAELP-LHPNLTER KMLIDGLGS - RTAAGKPVLNQ QAEDQA-RL 123
Synechococcus_sp._CC9605/1-252 48 R LQ LEVEQRLEQLP-RHPDLTER KMLIDGLGS - KTAAGKPVLNQ KAEDAA-RL 120
Synechococcus_sp._CC9616/1-243 48 R LQ LALEQRLKALP-RHPDLTER KMLIDGLGS - KTAAGKPVLNQ QAEDQA-RL 120
Synechococcus_sp._KORDI-100/1-247 52 R LQ LALEQRLKALP-RHPDL IER KMLIDGLGS - KTAAGKPVLNQ QAEDQA-RL 124
Synechococcus_sp._KORDI-49/1-240 48 R LQ LELEKRLKELP-RHPDLTER KMLIDGLGS - KTAAGKPVLNQ VAEDQA-RL 120
Synechococcus_sp._NKBG15041c_concat/1-243 47 RMEMQ QALEYVRECD -QQEPMRIEL KMVIDGITK - KTAAGKPVLNQ QRIEHQL -NH 119
Synechococcus_sp._PCC_7002/1-293 47 R MQ QALEFVRDCP-QPEPVRIEF KMVIDGITK - KTATGNPVLNQ QQENQL -NQ 119
Synechococcus_sp._PCC_7335/1-312 45 R MQ AABEFLSSNSIDSGAVTEH EXLKNGI TK - KTSSGKPVLNK QQEDQL - SQ 118
Synechococcus_sp._RCC307/1-247 55 R LSACLALEBERLQQLP-RAQGLAIR KMLIDGFTR - RTASGSAVLNR EAEDAA-RL 127
Synechococcus_sp._RS9916/1-275 48 R LQ LAVEERLQDLP-RHPDLRER KMLIDGLGS - KTAAGKPVLNQ QAEDRA-RL 120
Synechococcus_sp._WH_5701/1-258 48 R LT LALMEELRQLP-LHPDLRER RMLIDGLTK- RTASGGPVLNR EEEDRA-RL 120
Synechococcus_sp._WH_7803/1-240 50 R LQ LSLEERLAELP-RHPDLTER KMLIDGLGS - KTAAGKPVLNQ QAEDAA-RL 122
Synechococcus_sp._WH_7805/1-241 50 R LQ LAVEERLAGLP-RHPDLTER KMLIDGLGS - KTAAGKPVLNQ QAEDAA-RL 122
Synechococcus_sp._WH_8016/1-256 51 R LQ LATEQRLAELP-LHPDLTER KMLIDGLSS- RTAAGKPVLNQ QAEDQA-RL 123
Synechococcus_sp._WH_8102/1-248 48 R LQ LELEQRLKQLP-RHPDLTIR KMLIDGLGS - KTAAGKPVLNQ KAEDAA-RL 120
Synechocystis_sp._PCC_6714_concat/1-255 51 R MMG AALESYLEEP----SQVLIEYS RMVVD AMT KG QRN AKEKAKNP EIMLALCKK 122
Synechocystis_sp._PCC_6803_concat/1-258 47 R I MG AALEISHLQEP----SQVLLEY RMMVD AMS KG QRN AKEKAKNP ETMLTLCEK 118
Synechocystis_sp._PCC_7509/1-298 47 R MQ AAEITFLTETP-PTEPITELEY EXL I KGVTQ - KTATGKPVLNQ ENEDQL -NS 119
Thermosynechococcus_elongatus_BP-1_concat/1-269 44 R LQ EAEKAWRQLA-PGSAI ALY EXVLRGITE - KTAAKKPVLNQ QEEDAL -ND 116
Tolypothrix_bouteillei_VB521301/1-303 47 R MQ AABEFLKESG-QIQPITEYS EXLINSITK- KKSDGKPVLNQ LETEDRL -NN 119
Trichodesmium_erythraeum_IMS101_concat/1-247 46 R LM VGEIEQLEIP----SIVNLY KN | VDAVTKG KRN KKD KAMN P GKELDLCSK 117
Trichormus_azollae/1-302 47 KMEMQ AAEBELFEKSG-QTEPITEY EXVINSVTK - KKSDGNPVQNQ LQTEDQL -NS 119
Xenococcus_sp._PCC_7305_concat/1-260 54 R MM AAEQSLKQQ----CIVTEHS KNVVDAVMKG KRN KKEKAKNP QKELDLCDQ 125
cyanobacterium_PCC_7702/1-302 46 R LQ AAEBEFLQAWG -QKEAI VIY EXVINCVNK - KKADNSPVLNR LEIIDQL-NS 118
cyanobacterium_endosymbiont_of_Epithemia_turgida/1-252 46 R MM VGEETLNI K- - - - CDVTIY RN¥LVDAI VKG KRN KKESAKNP QQILD LCEK 117
filamentous_cyanobacterium_ESFC-1/1-291 44 RMEMQ AAEE | VKASQ-PGQPI TIEC EXVIKGITQ - KNSKGDPVLNQ QTIEDGL -NH 116
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Acaryochloris_marina_MBIC11017/1-257 120 - - - - - - - A------- TIDWRY I RAHG
Acaryochloris_sp._ CCMEE_5410/1-257 120 - - - - - - - A------- TIDWRY I RAHA
Anabaena_cylindrica/1-302 120 - - - - - - - R-»------ L VKWQHMR
Anabaena_sp._90/1-302 120 - - - - - - - R-»------ LVQWEHNMR
Anabaena_sp._PCC_7108/1-302 120 - - - - - - - R-»------ L VKWQHMR
Anabaena_variabilis/1-302 120 - - - - - - - R------- KIVNWHHMR
Aphanizomenon_flos-aquae/1-305 120 - - - - - - - Q------- RVQWQHMR
Arthrospira_sp._PCC_8005_concat/1-259 118 - - - - - - - H------- QVRFV K
Calothrix_parietina/1-301 119 - - - - - - - R-»------ KV KWQHMR
Calothrix_sp._336/3/1-303 118 - - - - - - - R------- K1 KWE YMR
Calothrix_sp._PCC_7103/1-301 119 - - - - - - - R------- KVRWEHMR
Calothrix_sp._PCC_7507/1-303 120 - - - - - - - D------ L AVNWQHMR
Candidatus_Atelocyanobacterium_thalassa_SI064986_concat/1-24914 - - - - - - - H-»------ NVQF I K
Candidatus_Atelocyanobacterium_thalassa_concat/1-249 114 - - - - - - - H-»------ NVQF I K
Candidatus_Synechococcus_spongiarum/1-242 119 - - - - - - - P------- GVALTHMK
Chamaesiphon_minutus/1-286 17 - - - - - - - QVQSQTKAPVSWQHMR
Chlorogloeopsis_fritschii/1-304 120 - - - - - - - R-»------ QV KWQHWMR
Chroococcidiopsis_thermalis/1-306 120 - - - - - - - P------- S| EWRHMR
Coleofasciculus_chthonoplastes/1-302 120 - - - - - - - P------- LVTWQYMR
Crinalium_epipsammum/1-305 120 - - - - - - - DIQ-QQGTSLNWQYMR
Crocosphaera_watsonii_concat/1-248 114 - - - - - - - H------- QVEFV K
Cyanobacterium_stanieri_PCC_7202_concat/1-256 119 - - - - - - - H------- EVEF I R
Cyanobium_gracile/1-269 121 - - - - - - - P------- GLALRHMR
Cyanothece_sp._CCY0110_concat/1-246 114 - - - - - - - H------- EVKFV K
Cyanothece_sp._PCC_7425_concat/1-254 17 - - - - - - - K------- SVNWQYMR
Cylindrospermopsis_raciborskii/1-306 120 - - - - - - - K->--=---- LVRWQHMR
Cylindrospermum_stagnale/1-301 120 - - - - - - - K->--=---- RV KWQHMR
Dactylococcopsis_salina/1-282 118 - - - - - - - S------- LVTWKHMP
Dolichospermum_circinale1/1-305 120 - - - - - - - Q------- L | KWQHMR
Dolichospermum_circinale2/1-303 120 - - - - - - - Q------- L | KWQHMR
Fischerella_muscicola1/1-304 120 - - - - - - - R-»------ QV KWQHWMR
Fischerella_muscicola2/1-304 120 - - - - - - - R-»------ QV KWQHWMR
Fischerella_sp._PCC_9339/1-304 120 - - - - - - - R-»------ QV KWQHWMR
Fischerella_sp._PCC_9431/1-304 120 - - - - - - - R-»------ QVRWQHMR
Fischerella_sp._PCC_9605/1-304 120 - - - - - - - S------- Q| KWQHMR
Geitlerinema_sp._PCC_7407/1-282 18 - - - - - - - S------- KV SWH YMR
Geminocystis_herdmanii_concat/1-253 118 - - - - - - - H------- QVNF I R
Gloeobacter_kilaueensis/1-220 110 - - - - - - - G------- RVQWQHMY
Gloeobacter_violaceus/1-213 110 - - - - - - - G------- RVLWEHMR
Gloeocapsa_sp._PCC_7428/1-297 118 - - - - - - - K->--=---- NVQWQ YMR
Halothece_sp._PCC_7418/1-283 120 - - - - - - - S------- L | EWKHMR
Leptolyngbya boryana/1-263 119 - - - - - - - P------- KV EWR YMR
Leptolyngbya_sp._PCC_7375/1-288 120 - - - - - - - ELATSQGIDIDWRYMK
Leptolyngbya_sp._PCC_7376/1-293 115 - - - - - - - e AVQWTHMK
Lyngbya_aestuarii_putative_concat/1-271 132 - - - - - - - H------- QVKFV K
Lyngbya_sp._PCC_8106_concat/1-283 133 - - - - - - - H------- QVKFV K
Mastigocladopsis_repens/1-301 120 - - - - - - - P------- RV KWEHMR
Mastigocoleus_testarum/1-302 120 - - - - - - - K------- QI KWQHMR
Microchaete_sp._PCC_7126/1-302 120 - - - - - - - N------- LVNWQHMR
Microcoleus_sp._PCC_7113/1-303 120 - - - - - - - P------- LV EWQ YMR
Microcoleus_vaginatus/1-305 119 - - - - - - - R------- Q1 KWEHMR
Neosynechococcus_sphagnicola_sy1_concat/1-227 101 - ----- - H------- QVEWT K
Nodosilinea_nodulosa_concat/1-258 117 EVNQTLDR - - - - - - - PLQWVYNMR
Nodularia_spumigena/1-312 120 - - - - - - - R-»------ QVNWQHMR
Nostoc_punctiforme/1-302 120 - - - - - - - Q------- QV KWQHWMR
Nostoc_sp._PCC_7107/1-302 120 - - - - - - - R-»------ Q1 SWQHMR
Nostoc_sp._PCC_7120/1-302 120 - - - - - - - R------- KVNWHHMR
Nostoc_sp._PCC_7524/1-302 120 - - - - - - - K------- QVNWHHMR
Oscillatoria_acuminata_putative_concat/1-241 102 - - - - - - FN------- QFESYAPPE
Oscillatoria_nigro-viridis/1-301 119 - - - - - - - R------- Q1 KWEHMR

Oscillatoria_sp._PCC_10802/1-284 120 - - - - - - - R-»------ QI QWQH
Oscillatoriales_cyanobacterium_JSC-12_concat/1-254 120 - - - - - - - H-»------ DVTFK
Planktothrix_agardhii_NIVA-CYA_126/8_concat/1-205 118 - - - - - - - H------- QVQFL
Planktothrix_rubescens_concat/1-250 118 - - - - - - - H------- QVQFL
Pleurocapsa_minor_concat/1-255 118 - - - - - - - H------- EVKF I
Pleurocapsa_sp._PCC_7319_concat/1-243 M1 - ----- - H------- DVEFV
Prochlorococcus_marinus_str._MIT_9303/1-257 121 - - - - - - - D------- DVPLAY
Prochlorococcus_marinus_str._MIT_9313/1-257 121 - - - - - - - D------- HVPLAY
Prochlorococcus_marinus_str._MIT_9515/1-239 121 - - - - - - - Q------- GLEMEF
Prochlorococcus_sp._MIT_0701/1-257 121 - - - - - - - D------- DVPLAY
Prochlorococcus_sp._ W11/1-241 121 - - - - - - - N------- EVMSMEF
Prochlorococcus_sp._W2/1-241 121 - - - - - - - N------- EVVMEF
Prochlorococcus_sp._W8/1-241 121 - - - - - - - P------- GLTMEF
Prochlorococcus_subsp._pastoris_str._CCMP1986/1-240 121 - - - - - - - K->--=---- GLVMEF
Prochlorothrix_hollandica_concat/1-247 118 - - - - - - - H------- RVDFR
Raphidiopsis_brookii/1-309 120 - - - - - - - N------- L VKWQH
Richelia_intracellularis_HHO01/1-299 120 - - - - - - - H-»------ H I KWQH
Rivularia_sp._PCC_7116/1-306 120 - - - - - - - Q------- K1 KWQH
Rubidibacter_lacunae/1-266 116 - - - - - - - P------- FVQWHH
Scytonema_hofmanni/1-303 120 - - - - - - - R------- KV KWEH
Scytonema_hofmanni/1-302 120 - - - - - - - S------- KV KWEY
Spirulina_subsalsa_concat/1-221 97 - - - - - - - H------- Ql EWI
Stanieria_cyanosphaera_PCC_7437_concat/1-249 118 - - - - - - - H------- QVDFV
Synechococcus_elongatus_PCC_6301/1-261 120 - - - - - - - P------- AAQWQY
Synechococcus_sp._BL107/1-247 121 - - - - - - - D------- DVPLTH
Synechococcus_sp._CB0101/1-248 114 - - - - - - - S------- GLPFTY
Synechococcus_sp._CC9311/1-250 124 - - - - - - - A------- EVPLSY
Synechococcus_sp._CC9605/1-252 121 - - - - - - - D------- DVPLSY
Synechococcus_sp._CC9616/1-243 121 - - - - - - - A------- DVPLSY
Synechococcus_sp._KORDI-100/1-247 125 - - - - - - - D------- DVPLAY
Synechococcus_sp._KORDI-49/1-240 121 - - - - - - - L------- DVPLTY
Synechococcus_sp._NKBG15041c_concat/1-243 120 - - - - - - - P------- QI SWCH
Synechococcus_sp._PCC_7002/1-293 120 - - - - - - - P------- T1 SWCH
Synechococcus_sp._PCC_7335/1-312 119 - - - - - - - TLT-TEQINIDWRY
Synechococcus_sp._RCC307/1-247 128 - - - - - - - P------- DVALAH
Synechococcus_sp._RS9916/1-275 121 - - - - - - - D------- DVPLAY
Synechococcus_sp._WH_5701/1-258 121 - - - - - - - P------- GLSLAH
Synechococcus_sp._WH_7803/1-240 123 - - - - - - - P------- DVPLTY
Synechococcus_sp._WH_7805/1-241 123 - - - - - - - P------- DVPLTY
Synechococcus_sp._WH_8016/1-256 124 - - - - - - - A------- EVPLSY
Synechococcus_sp._WH_8102/1-248 121 - - - - - - - D------- DVPLAY
Synechocystis_sp._PCC_6714_concat/1-255 123 - - - - - - - H------- QVTFQ
Synechocystis_sp._PCC_6803_concat/1-258 119 - - - - - - - H------- QVTFQ
Synechocystis_sp._PCC_7509/1-298 120 - - - - - - - K->--=---- LVLWQH
Thermosynechococcus_elongatus_BP-1_concat/1-269 117 - - - - - - - P------- LVQWHH
Tolypothrix_bouteillei_VB521301/1-303 120 - - - - - - - S------- KVKWEY
Trichodesmium_erythraeum_IMS101_concat/1-247 118 - - - - - - - H------- QVEFS
Trichormus_azollae/1-302 120 - - - - - - - R------- L VKWQH
Xenococcus_sp._PCC_7305_concat/1-260 126 - - - - - - - H------- QVEFV

cyanobacterium_PCC_7702/1-302 119 - - - - - - - e QVTWQH
cyanobacterium_endosymbiont_of _Epithemia_turgida/1-252 118 - - - - - - - H------- QVDFV
filamentous_cyanobacterium_ESFC-1/1-291 117 - - - - - - - S------- QVKWQH

AXARXRIVD I IIXAXAXAXAXAXAXRXAAXAXAXAXXAXAXRXAXRXA OO IAAIXXXAXXAXXXXXXXXA

N> DI>AD>PD>>ID>PODDNDNDNDNDTDDDNDNDNDNDNDDNDIDED>ONDITNDAD>DNDNNDNDDDDNDNDDD>DNDND>>PNNDND>NDONONONDONDI>>>AONO>TOM>A0NITI>ATAAD>P0N0DNDO0NI>DND>NDIITITNDD>>PONODOIT>NOI>I>>D>NONDNDNDN
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----- RAFSQYQT-P-DLH
----- RAFSQHQT-P-DLH
----- RSFASGKI -P-SLQ
----- RSFANHKI -P-HLK
----- RSFASSKI -P-SLQ
----- RCFATGRM-P-SLQ
----- RSFANHKI -P-HLK
----- VEATHRDS-L -PPD
----- RAFATGKK-P-QLK
----- RAFASGNV-P-SLQ
----- RAYAAGKV-P-VLK
----- RAFANGKI -P-SLQ
----- VLASKKME-L-FID
----- VLASKRME-L-FID
----- VAFRDGKQ-P-ALR
----- RGFSSGQP-P-KLR
----- RAFACGKT-P-LLK
----- RAFASGKP-P-HLQ
----- NAFANGKS-P-KLT
----- RGFAIGKP-P-LLK
----- VAACQEVE-L-SID
----- FDAAHGNN-L - PPD
----- VAFSRGQS-P-ALA
----- VTATQQLT-L-AID
----- RAFAAGRQ-P-ELR
----- RSFASGEI -P-PLQ
----- RSYASGKI -P-SLQ
----- RHFAQGQQ-P-NLK
----- RCFANGKT-P-NLQ
----- RCFANGKT-P-NLQ
----- RAFASGKT-P-VLR
----- RAFAGGKN-P-SLQ
----- RAFASGKN-P-SLQ
----- RAFAGGKN-P-SLQ
----- RAFADGKT-P-SLR
----- RVFAQGKA-P-NLR
----- FNAAQSSD-L - EED

----- QAAAARRP-VPPAVEPAAFAT

----- QTAARGGA-P-AVG
----- RAFATGKT-P-TLQ
----- RTFAAGKR-P-HLK
----- RAFSQGKM-P-QLK
----- RAYSHKQS-1-RLK
----- NSFARGKA-P-1LK
----- VQACQQQN -L -LQD
----- VQGCQQQN-L -LQD
----- RAFANGKT-L-SLQ
----- TTFASGKY-P-QLK
----- RAFASGKT-P-SLQ
----- RAFAVGKP-L-VLD
----- RSFSHNLT-P-ELQ

----- VKAAQAT | ~Q-R- === mmmmmmmm e o -

----- RAFAANRA- | - ALA
----- RSFASGQI -P-SLQ
----- RTYASGKI -P-SLQ
----- RSFAAGKI -P-SLK
----- RCFATGRM-P-SLQ
----- RSFATGKM-P-SLQ

----- RSFSRNLT-P-ELQ
----- RAFSLGQT-P-SLK
----- VAAAKQSD-L-LVD
----- VKASHQPD-L-LPD
----- FKASHQPD-L-LPD
----- VSAALQKD-L-PPD
----- VSAAQQGN-L-ATD
----- VSFSKGGGAA-ALM
----- VSFSKGGGTP-ALM
----- TSYSKGIP-L-DSE
----- VSFSKGGGAP-ALM
----- TNYSKGIY-K-VEK
----- TNYSKGIN-K-VHR
----- TNYSKGIN- | -DQN
----- TSYSKGIP-L-VGE
----- VQAAKQSD-L-PPD
----- RSFASGKI -P-PLQ
----- RAFANGTE-P-FLT
----- RGFASGKI -P-SLK
----- RAFASGST-P-NLK
----- RAYASGKT-P-SLK
----- RAYANGRT-P-SLK

----- VOQARIKSVN - s s Lsmnsz annnsszannnss =n0

----- VAAAGESN-L -PPD
----- RSFAQQRP-L-PLC
----- VAFSQGAA-P-DLA
----- VAFSKGQH -P-QLA
----- VAYSKGRK-Q-TPP
----- VAYSHNAQ-P-PLA
----- VAYSRGQA-L-TSP
----- VAYSRGQA-L-TPP
----- VSFSRGLG-P-DLQ

XMTETQSFVSD - = = = == == mm mm e e e mm e o -

----- NGFARGQA-P-NLR
----- RAYAHSQP- 1 -SLK
----- VAHSHGQQ - P - AAN
----- VAFSRGQQ-P-VPT
----- VAFSRGGS-P-DLA
----- VAYSKGGT-P-PLR
----- VAYSKGGS-P-PLR
----- VAYSKGRA-Q-TPP
----- VAFSQGRS-L-DLG
----- VAAYQNNP-S-LVD
----- VAAYQNNP-N-LVD
----- RAFANGKT-L-SLQ
----- RRLSRGQP- 1 -ALR
----- RAYANGRS-L-ALK
----- VKASQKLD-L-PSD
----- RSFASGKI -P-SLQ
----- VAAARQPD-L - PKD
----- RAFASGKT-P-VLR
----- VEASQQPN-L-PSD
----- RGFAQNTP-P-1LR

220
------ | -T---158
------ | -T---158
------ L-S---158
------ L-L---158
------ L-S---158
------ L-S---158
------ S-L---158
------ G-Y--- 156
------ E-S---157
------ | -S---156
------ S-Q- - - 157
------ S-S--- 159
------ V-F---152
------ V-F---152
------ G-S--- 157
------ R-S---162
------ | -T---158
------ Q-S--- 158
------ V-L--- 158
------ L-T--- 164
------ V-Y--- 152
------ N-Y---157
------ E-A--- 159
------ V-Y--- 152
------ S-R--- 155
------ L-S---158
------ L-P---158
------ T-L--- 156
------ L-F---158
------ L-F---158
------ | -S---158
------ | -S---158
------ | -S---158
------ | -S---158
------ V-S---158
------ S-S--- 156
------ N-Y---156
------ S-----154
------ R-----147
------ P-K--- 156
------ N-L--- 158
------ P-----156
------ L-T--- 165
------ P-R--- 153
------ G-Y---170
------ G-YENP 174
------ Q-D- - - 158
------ S-L--- 158
------ S-F--- 158
------ A-F--- 158
------ Q-K- - - 157

134
------ A-S---162
------ L-S---158
------ F-T--- 158
------ L-S---158
------ L-S---158
------ | -S---158

131
------ Q-K- - - 157
------ P-P---158
------ G-Y--- 158
------ G-----155
------ G-Y--- 156
------ A-Y---156
------ G-Y--- 149
------ G-Q- - - 160
------ G-Q- - - 160
-------- K---158
------ G-R--- 160
------ R-Q- - - 159
------ Q-Q- - - 159
------ KKK- - - 160
-------- K---158
------ G-Y--- 156
------ L-S---158
------ | -S---158
------ M-L---158
------ S-N--- 154
------ L-A--- 158
------ M-T--- 158

129
------ G-----155
------ R-S---158
------ G-V--- 159
------ G-D- - - 152
------ L-A--- 162
------ K-Q- - - 159
------ V-----158
------ P-----162
------------ 157

154
------ P-N---158
------ V-K- - - 163
------ A-T--- 166
------ A-G- - - 159
------ G-P--- 159
------ V-P--- 161
------ A-A--- 161

PSVAPPSV-A- - - 168
------ P-A---159
------ G-----160
------ G-----156
------ G-K--- 158
------ L-P---155
------ K-1---158
------ G-Y--- 156
------ L-S---158
------ G-Y--- 164
------ | -S--- 157
------ V-Y---156
------ P-Q- - - 155



Acaryochloris_marina_MBIC11017/1-257 159 - - - - - - - - e a e - P--S------=----- L e e R 161
Acaryochloris_sp._CCMEE_5410/1-257 159 - - - - = - - - - - - - - P--S------=----- R R T T i T R R R R 161
Anabaena_cylindrica/1-302 159 - - - - = - - - - - - - - S--G----------- N--V----Y---mmm oo - - QT-LP-----=-=------ N--T-KE171
Anabaena_sp._90/1-302 159 - - - - - - - o e e e e e - P--G---=-------- L--L----H------+------- EN-LP-- - - - - -2~ K--1-GE171
Anabaena_sp._PCC_7108/1-302 159 - - - - - - - o e e e e e - P--G---=-------- N--T----8S------------- QT-LP- - - - - ----- N--T-SE17
Anabaena_variabilis/1-302 159 - - - - - - - o e e e e e - T--R----------- H--A----H------------- KS-LP-- -~ D--1-SK17M
Aphanizomenon_flos-aquae/1-305 159 - - - - - - - - e a e - A--D----------- F--L----H------------- ET-LP------------ E--1-GE171
Arthrospira_sp._PCC_8005_concat/1-259 157 - - - - - - ENPPQPQD ID - - = = = = 5 = o o o e o o e o o e o ot e o e e o m o e o ek e e m o s o e m e m o e mm e s e - m e - - 166
Calothrix_parietina/1-301 158 - - - - - - - - - e e e e - - S--P--------- - P--T----H------------- VP-LD---=--=-=------ N--M-SE170
Calothrix_sp._336/3/1-303 157 - - - = - - - - o e e e e - - D--1--------=--- N--Y----G------------- NGFSR-------=----- Q--N-SE 170
Calothrix_sp._PCC_7103/1-301 158 - - - - - - - - - e e e e - - D--A-------=---- E--T----1----+-«--------- A-FD---=-=-------- V--K-TK169
Calothrix_sp._PCC_7507/1-303 160 - - - - - = - = = = - - - - - P--L----------- D--S----Q----------+--- PS-LP-- -2~ P--K-NE172
Candidatus_Atelocyanobacterium_thalassa_SI064986_concat/1-24%3 - - - - - - - = - - - - - - e I T T I T N R R N R R NN N RN g 154
Candidatus_Atelocyanobacterium_thalassa_concat/1-249 153 - - - - = - = = - - - - - - e I T T I T N R R N R R NN N RN g 154
Candidatus_Synechococcus_spongiarum/1-242 158 - - - - = - - = - - - - - - - R T T TR 158
Chamaesiphon_minutus/1-286 163 - - - - = - = = - = = - - - - l - -V e o e - - E--T----S------------- E------ - e e e e m e - 168
Chlorogloeopsis_fritschii/1-304 159 - - - - = - - - - - - - - E--T----------- T--S----8------------- DA-LS------------ QIQK-KE 173
Chroococcidiopsis_thermalis/1-306 159 - - - - = - - - - - - - - A--S----------- N--S----K------------- AT-DA------------ P--N-FL 171
Coleofasciculus_chthonoplastes/1-302 159 - - - - = - - - - - - - - E--E----------- V--N----H------------- STS-P------------ T--LPQKA172
Crinalium_epipsammum/1-305 165 - - - - = - - = - = - - - - - D--N----------- o B R T R i R N FG 170
Crocosphaera_watsonii_concat/1-248 183 - - = = - - - - e e a e - e T R T 153
Cyanobacterium_stanieri_PCC_7202_concat/1-256 = = = = = = = o o o e o o e o o o o e m o e m o s m o s o e m o s s o m o e m o e m o m o m e m o s m s e s e mm e mm e m e - -

Cyanobium_gracile/1-269 160 - - - - - = - = = = - - - - - R--PGRSPEPGAPDAA- -D - - - - P - m m e e e e e e e e o e m oo e e e - e e - 175
Cyanothece_sp._CCY0110_concat/1-246 = e s o s s o s s o e s o e s o m o oo e m o mm o m o e m o e m o m o e m o e m o m o oo e m o s m o e s s e mm e mm e m e - -

Cyanothece_sp._PCC_7425 concat/1-254 156 - - = = = = = - - - - - - - - D I T T T T 157
Cylindrospermopsis_raciborskii/1-306 159 - - - - = - - - - - - - - P--Q----------- Q--LLTNCQ-=------------ ET-LT------------ Q--1-TQ175
Cylindrospermum_stagnale/1-301 159 - - - - = - - - - - - - - S--P----------- N--T----H------------- QT-LP-----=-=------ P--A-TE171
Dactylococcopsis_salina/1-282 157 - - = = = = - - - e - e - e R T IR RN P--L-TA162
Dolichospermum_circinale 1/1-305 159 - - - - - - - - e a e - LFPN----------- S--V----Y---meea e ET-LP------------ K--1-SE173
Dolichospermum_circinale2/1-303 159 - - - - - - - - e a e - P--N----------- S--V----Y---meea e ET-LP------------ K--1-SE171
Fischerella_muscicola1/1-304 159 - - - - = - - - - - - - - D--1l-----=------ S--L----F--------=----- DDFLG------------ A--S-TD 172
Fischerella_muscicola2/1-304 159 - - - - = - - - - - - - - D--1l-----=------ N--L----F------------- DDFLR----=-------- T--S-TN 172
Fischerella_sp._PCC_9339/1-304 159 - - - - - - - o e e e e e - Q--1----=-=-=----- N--L----F----n-n----n---- DDFLQ-------=----- T--S-TD 172
Fischerella_sp._PCC_9431/1-304 159 - - - - - - - o e e e e e - D--1--------=--- N--L----F----n-n----n---- DDFLR-=----------- T--S-TN 172
Fischerella_sp._PCC_9605/1-304 159 - - - - - - - o e e e e e - G--1------=----- N--P----F----n----no-n--- DAFLR------------ T--S-TE172
Geitlerinema_sp._PCC_7407/1-282 157 - - - = - - - - o e e e e - - E--l----------- L e T i RS 162
Geminocystis_herdmanii_concat/1-253 o e s e e o e o e o m o o m ok m e m m e s o e m o m m e m o m o mm e m o m o m o e m o s s o m s e m o s mm e m e - -

Gloeobacter_kilaueensis/1-220 e e e s e o s s o e s o s o m o m m o mm o m o s m o m o m o m o s s e m o m o m o e m o s s o s s e s m s m o m e - -

(€][oX=To) o= Tor (=T Y o) = Tod=TN Ry vy I T T T T

Gloeocapsa_sp._PCC_7428/1-297 157 - - - - = = = = - - - - - - - I D T T A R N R R R R S 159
Halothece_sp._PCC_7418/1-283 159 - - - - - - - o e e e e e - B e R R I R P----LP163
Leptolyngbya_boryana/1-263 157 - - = = = = - - - e - e - D T T T R 157
Leptolyngbya_sp._PCC_7375/1-288 166 - - - - - - - - = = - - - - - A--K----omm oo LY B T R NN R N 169
Leptolyngbya_sp._PCC_7376/1-293 154 - - - - - - - oo e e e e - - L--Q------ NGEKIQ--N-=-=-=- - - - mmmmm oo LP- - - - - -- K--S-RD 168
Lyngbya_aestuarii_putative_concat/1-271 171 - - = - - - - - ENPEMQQ | - - = = = o o o e e o e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo 178
Lyngbya_sp._PCC_8106_concat/1-283 175 EMQQ I SLEXMN SNL AV - - - o o o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e - o 190
Mastigocladopsis_repens/1-301 159 - - - - = - - - - - - - - F--S------=----- N--F----H------------- Ql-1E------------ Q--K-SE171
Mastigocoleus_testarum/1-302 159 - - - - = - - - - - - - - D--S----------- T--A----K-=------------ N--PD------------ SLQT-NQ 172
Microchaete_sp._PCC_7126/1-302 159 - - - - - - - o e e e e e - A--l - ---eaam - D--S----L----n----=--n--- RE-LS-=------=----- P--K-TE171
Microcoleus_sp._PCC_7113/1-303 159 - - - - - - - o e e e e e - D--L----------- S--T----P-=-------n-n---- PS-NH------------ S--N-SN171
Microcoleus_vaginatus/1-305 158 - - - - - - - - - e e e e - - P--T----------- A--G----ETQAGTFVSAATPPLG-SE-=-----=-=----- N--T-1V183
Neosynechococcus_sphagnicola_sy1_concat/1-227 = = = = = = = s . & e s o o mm o o e m e o o h o m e o s o m o e mmmmm e mmm e mm o m s ks o e o e o - e oo m - e o - o

Nodosilinea_nodulosa_concat/1-258 163 - - - - - - = = = = - - - - R T T T I N R 164
Nodularia_spumigena/1-312 159 - - - - = - - - - - - - - A--T----------- E--S----Y------------- KS-LH------------ S--L-GE171
Nostoc_punctiforme/1-302 159 - - - - = - - - - - - - - S--T-----=--=---- N--F----Y------------- KS-LP------------ S--T-NE 171
Nostoc_sp._PCC_7107/1-302 159 - - - - - - - o e e e e e - S--T------=-=---- N--A----H------------- KT-LP-- - - T--S-HE 171
Nostoc_sp._PCC_7120/1-302 159 - - - - - - - o e e e e e - P--R---=-=------- H--A----H------------- KS-LP-- -~ D--1-SK17M
Nostoc_sp._PCC_7524/1-302 159 - - - - - - - o e e e e e - D--S----------- V--P----H-=------------ KS-LP-- -~ S--T-SA1M
Oscillatoria_acuminata_putative_concat/1-241 132 - - - = - - - o o e e a e - e T R T 132
Oscillatoria_nigro-viridis/1-301 158 - - - - - - - - - e e e e - - P--T----------- G---------- DEAGAGTGAPPLH-FD- - - - - - -« - - -- N--T-1VA179
Oscillatoria_sp._PCC_10802/1-284 159 - - - - - - - o e e e e e - E--A----------- R T N R R R R R LS 164
Oscillatoriales_cyanobacterium_JSC-12_concat/1-2564 = = = = = = = & = e s o e s o o o e e o e m o s m o m o e m o s m o m o e m o e m o m s s e m o s m s e m s e mm e o m e - e - -

Planktothrix_agardhii_NIVA-CYA_126/8_concat/1-206 = = = = = = = = = = & — & o m ot o o s o ot o m o m o e m o s o m o s m o s s m o s m o mm o m s e m o m s o m e m oo m— o - -

Planktothrix_rubescens_concat/1-250 157 - - = = = = - - - e - e - I i R R N R N 157
Pleurocapsa_minor_concat/1-255 157 - - = = = = = - - - - - [ N L O S S T T T TR 160
Pleurocapsa_sp._PCC_7319_concat/1-243 e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo o

Prochlorococcus_marinus_str._MIT_9303/1-257 161 - - = - - = - - o oo G--S--- e e e - Y T T 164
Prochlorococcus_marinus_str._MIT_9313/1-257 161 - - - - = - = = = = = = - - - G--S-------------- R - i R LA T N R R N 164
Prochlorococcus_marinus_str._MIT_9515/1-239 = e = e s e e s e m e o e m e o m e m e m e ok m e m ko o mm ek mm e m ok e m sk s s o m e m ks m e o e o - e o h s - e o - o

Prochlorococcus_sp._MIT_0701/1-257 161 - - - - = - = = = = = = - - - R--8S-------=------- R - i R LA T N R R N 164
Prochlorococcus_sp._W11/1-241 e e e e e e e e s e m o o e mm o mmm o oo ok m o m ok mmmmm e s mm ke m s o m e m ks m e o e o - e oo m - oo - o

Prochlorococcus_sp._W2/1-241 e e e e e e e e m e mm m e mm m e m e m o m oo o e oo m o e mm e mm e mmm e m s o m sk oo h o e o - e o n - m - oo - o

Prochlorococcus_sp._W8/1-241 e e e e e e e e s e mm o e mm m e m e m o m o e m o e oo m o e mmmmm e e mm ke mm o m e m koo h o e o e - e o h - oo o - o

Prochlorococcus_subsp._pastoris_str._CCMP1986/1-240 = = = = = = = = = = = & & = & & ot o ot o s o e m o e m o s o m o s m o s o m o s m o mm o m s e m o mm o m e m oo m— e oo -

Prochlorothrix_hollandica_concat/1-247 = e e e s s s e s e m o o e mm o m e m o m ok oo e o s o m ok mmmm o e mmm e m s o m s koo h o e o - e o h - - oo - o

Raphidiopsis_brookii/1-309 159 - - - - - - - o e e e e e - P--Q----------- Q--LLTNCQ=-=---=-=-=-=------ ET-LT------------ Q--1-TQ175
Richelia_intracellularis_HHO01/1-299 159 - - - - - - - o e e e e e - S--C----------- N--S----Q--- -5 s e e e e m e e e e e P--Q-NE 167
Rivularia_sp._PCC_7116/1-306 159 - - - - - - - o e e e e e - D--1--------=--- N--F----8S------------- DANFA- - - - - - - - ---- Q--K-AE172
Rubidibacter_lacunae/1-266 155 - - - - - - e e e e e - L N R R e 156
Scytonema_hofmanni/1-303 159 - - - - = - - - - - - - - S--T-----=--=---- H--S----H------------- QS-LT------------ Q--T-SE17M
Scytonema_hofmanni/1-302 159 - - - - = - - - - - - - - F--S------=----- H--K- - -« -« - - e e o e oo - Y------m - - E--K-SE167
Spirulina_subsalsa_concat/1-221 e e s s o s o e o o s m o m o m o s m o s o m o e m o m o m o e m o m o s o e m s e s s m o e m e mm o oo em e m - oo

Stanieria_cyanosphaera_PCC_7437_concat/1-249 = = = = s o e s o e o o m o o o o o e m o m o s o e m o m o m o e m o m o m s e m e m s m s e m e mm o oo em e m - - -

Synechococcus_elongatus_PCC_6301/1-261 159 - - - - = - - - - - - - - D T T R N R R R N 160
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Anabaena_variabilis/1-302 234 1EH I EIAAKGYLITSS DEMD VHASAVTSRGDQWR I MSRVRRE- - - ------- GN-QI - -LWEEERGDR 296
Aphanizomenon_flos-aquae/1-305 234 LR | EIAEKGYLITSS DEMGVHSSAVTSRGD EWR | MSRMRRE - - - - - - - - - - GN-QI - -LWEEERVDT 296
Arthrospira_sp._PCC_8005_concat/1-259 198 |EH | EIASKGYLISSS DLMD INASAVTSRGDNWA EMSRMRRE- - - - - - - - - - GN-QIl - -LWQEERYV - - 258
Calothrix_parietina/1-301 233 ER | EVAEKGFLITSS DEMD VHASAVTSRGDQWR I MSRVRRE - - - ------- GN-QI - -LWEEERGDQ 295
Calothrix_sp._336/3/1-303 2331EH I EIAEKGYLITSS DLEMD VHASAVTSRGDQWR VMSRVRRE - - - - - - --- - GN-QI - -LWEEERGDL 295
Calothrix_sp._PCC_7103/1-301 2321ER | EIADKGYLITSS DLEMD VHASAVTSRGDQWR VMSRVRRE - - - - - ---- - GN-QI - -LWEEERGDK 294
Calothrix_sp._PCC_7507/1-303 235ER | EIANKGYLITSS DEMD VHASAVTSRGDQWR I MSRVRRE - - - ------- GN-QI - -LWEEERGDQ 297
Candidatus_Atelocyanobacterium_thalassa_SI064986_concat/1-24388 |ER | EIAEKGYLITSS DLMD INASAVTSRGDHWS VMSRVRRE - - - - - - --- - GN-QI - -LWQEEK ! - - 248
Candidatus_Atelocyanobacterium_thalassa_concat/1-249 188 ER | EIAEKGYLITSS DLMD INASAVTSRGDHWS VMSRMRRE - - - - - - --- - GN-QI - -LWQEEK | - - 248
Candidatus_Synechococcus_spongiarum/1-242 180[EEM RLAAGGHVLAMA QEVDMPHGELRQRRQPWI RMLPCSDG=-----=----=-------- REQRKSP 238
Chamaesiphon_minutus/1-286 2231ER | EIAKSSYL I ASS DLMD INASAVTSRGDRWA | MSRMRRE - - - - - - - - - - GN-QIl - -LWQEERVD - 284
Chlorogloeopsis_fritschii/1-304 236 ER | EIAEKGYLITSS DEMD VHASAVTSRGDQWR I MSRVRRE- - - ------- GN-QI - -LWEEERGDR 298
Chroococcidiopsis_thermalis/1-306 232|ER S EIATKGYLITSS DEMD VHASAVTSRGEEWR | MSRMRRE - - - - - - - - - - GN-QI - -LWEEERAD A 294
Coleofasciculus_chthonoplastes/1-302 2331ER | EIASEGYLISSS DLMD INASAVTSRGDHWP | MSRMRRE - - - - - - - - - - GN-QIl - -LWQEERVDQ 295
Crinalium_epipsammum/1-305 2291ER | EVADQGYLITSS DLMD VNASAVTSRGD EWR I MSRVRRE - - - ------- GN-QI - -LWQEERWDAQ 291
Crocosphaera_watsonii_concat/1-248 187 ERVAEE I ASKGYLITSS DLMD INASAVTSRGDHWS VMSRVRRE - - - - - ---- - GN-QI - -LWQEEK | - - 247
Cyanobacterium_stanieri_PCC_7202_concat/1-256 190EH I AED | SSNGYLITSS DLMD INASAVTSRGEEWA | MSRMRRE - - - - - - - - - - GN-QI - - LMQ EIV EK 252
Cyanobium_gracile/1-269 205[EEL R LIAGG SLRAYV RELEVPTAGLEGKVEPWL LMRPLGNG=----------=-=------ REERGAG 263
Cyanothece_sp._CCY0110_concat/1-246 185|ER | EIADKGYLITSS DLMD INASAVTSRGDHWS VMSRMRRE - - - - - - - - - - GN-QI - -LWQEEKI - - 245
Cyanothece_sp._PCC_7425_concat/1-254 193 R TAEE | SKQR¥L I SSS DLMD VNASAVTSRGD EWV VMSRVRRE - - - - - - - - - - GN-QIl - -LWQEERYV - - 253
Cylindrospermopsis_raciborskii/1-306 238 EKII EIAQKGYLITSS DLEMD VHASAVTSRGDQWR I MSRVRRE- - - ------- GN-QI - -LWEEERGDQ 300
Cylindrospermum_stagnale/1-301 234 ER | EIADKGYLITSS DLEMD VHASAVTSRGDQWR I MSRVRRE - - - ------- GN-QI - -LWEEBERGDQ 296
Dactylococcopsis_salina/1-282 220 ER | ElAQKGYLISSS EEMN VNASAVTSRGSHWS VMSRMRRE - - - - - - - - - - GN-QI - -LWQEERA - - 280
Dolichospermum_circinale1/1-305 237ER | EIAEKGYLITSS DEMSVHSSAVTSRGD EWR I MSRVRRE- - - ------- GN-QI - -LWEEERGDK 299
Dolichospermum_circinale2/1-303 235[ER | EIAEKGYLITSS DEMSVHSSAVTSRGD EWR I MSRVRRE- - - ------- GN-QI - -LWEEERGDK 297
Fischerella_muscicola1/1-304 235ER | EIAEKGYLITSS DEMD VHASAVTSRGDQWR I MSRVRRE- - - ------- GN-QI - -LWEEERGDH 297
Fischerella_muscicola2/1-304 235ER | EIAEKGYLVTSS DEMD VHASAVTSRGDQWR I MSRVRRE- - - ------- GN-QIl - -LWEEERGDR 297
Fischerella_sp._PCC_9339/1-304 235ER | EIAEKGYLVTSS DEMDVHPSAVTSRGDQWR I MSRVRRE- - - ------- GN-QIl - -LWEEERGDR 297
Fischerella_sp._PCC_9431/1-304 235ER | EIAEKGYLVTSS DEMD VHASAVTSRGDQWR I MSRVRRE- - - ------- GN-QI - -LWEEERGDR 297
Fischerella_sp._PCC_9605/1-304 235ER | EIAEKGYLITSS DEMD VHASAVTSRGDQWR I MSRVRRE - - - ------- GN-QIl - -LWEEERGDR 297
Geitlerinema_sp._PCC_7407/1-282 221 BHM EIAKQGYL I SSS DEMD VNASAVTSRGDNWYV VMSRVRRE - - - - - ---- - GN-QI - -LWQEERYV - - 281
Geminocystis_herdmanii_concat/1-253 188 EHIAEEI SSNGYLITSS DEMD INASAVTSRGEEWS | MSRMRRE - - - - - - - - - - GN-QI - -LWQEEKVEK 250
Gloeobacter_kilaueensis/1-220 164BSLID------=-=------------ GQ----1ERFSSWPACQARVMQGMAKARYKKCRSPEEER-TVLAEWGMASYPP 215
Gloeobacter_violaceus/1-213 157IBSLVD- - - - - - - - - - - - - - - - - - - GH----LSRISTGWSACQALVMQGMSGARYKKCRNRAEEL-DTISAWGEPPESL 208
Gloeocapsa_sp._PCC_7428/1-297 222 AKGYLITSS MD VHASAVTSRGD EWR | MSRMRRE - - - - - - - - - - GN-QI - -LWEEERADQ 284
Halothece_sp._PCC_7418/1-283 221 EKGYLISSS MN VNASAVTSRGNHWS VMSRMRRE - - - - - - - - - - GN-QI - -LWQEERA - - 281
Leptolyngbya_boryana/1-263 202 SKGYLISSS MD | NANAVTSRGDHWYV VMSRMRRE - - - - - - - - - - GN-QIl - -LWQEERYV - - 262
Leptolyngbya_sp._PCC_7375/1-288 223 EHGXYLITTQ VNETVSD | AKRGAQWT SMAQMGGN - - - - - - - - - - GSDKD - - FWQEERLD S 286
Leptolyngbya_sp._PCC_7376/1-293 226 EKGYF I SSS MD VNASAVTSRGHEWT | MSRMKRE - - - - - - - - - - GN-QI - -LWQEDR | MG 288
Lyngbya_aestuarii_putative_concat/1-271 210 SKGYLISSS MD VNASAVTSRGDNWA EMSRVRRE- - - - ------ GN-QlI - -LWQEERYV - - 270
Lyngbya_sp._PCC_8106_concat/1-283 222 SKGYLI1SSS MD VNASAVTSRGDNWA EMSRMRRE- - - - - - - - - - GN-QI - -LWQEERYV - - 282
Mastigocladopsis_repens/1-301 234 EKGYLITSS MD VHASAVTSRGD EWR I MSRVRRE - - - ------- GN-QlI - -LWEEERGDR 296
Mastigocoleus_testarum/1-302 235 EKGYLITSS MD VHASAVTSRGDQWR VMSRVRRE - - - - - ---- - GN-QI - -LWEEERADL 297
Microchaete_sp._PCC_7126/1-302 234 TKGYLITSS MD VHASAVTSRGDQWR I MSRVRRE- - - ------- GN-QI - -LWEEERGDQ 296
Microcoleus_sp._PCC_7113/1-303 233 RQGYL I SSS MD VNASAVTSRGDHWP I MSRVRRE - - - ------- GN-QIl - -LWQEERVDQ 295
Microcoleus_vaginatus/1-305 238 TKGYLITSS MD VNASAVTSRGDNWYV VMSRMRRE - - - - - - - - - - GN-QIl - -LWQEER | DH 300
Neosynechococcus_sphagnicola_sy1_concat/1-227 166 VKGYLITSS MD VNASAVTSRGDNWYV VMSRVRRE - - - - - - --- - GN-QlI - -LWQEERYV - - 226
Nodosilinea_nodulosa_concat/1-258 197 KQGYLITSS MD VNASAVTSRGEFWA SMSRVMRRE - - - - - - - - - - GN-QIl - -LWQI ER I - - 257
Nodularia_spumigena/1-312 234ILRI/AEEI SEKGYLITSS MD VHASAVTSRGD EWR I MSRVRRE- - - ------- GN-QI - -LWEEERGDC 296
Nostoc_punctiforme/1-302 234 ER | EISEKGYLITSS MD VHASAVTSRGDQWR I MSRVRRE- - - ------- GN-QI - -LWEEERGDQ 296
Nostoc_sp._PCC_7107/1-302 234 ER | EIADKGYLITSS MD VHASAVTSRGDQWR I MSRVRRE- - - ------- GN-QI - -LWEEERGDR 296
Nostoc_sp._PCC_7120/1-302 234 1EH I EIAAKGYLITSS MD VHASAVTSRGDQWR I MSRVRRE- - - ------- GN-QI - -LWEEERGDR 296
Nostoc_sp._PCC_7524/1-302 234 1EH I EIATKGYLITSS MD VHASAVTSRGDQWR I MSRVRRE- - - ------- GN-QI - -LWEEERGDR 296
Oscillatoria_acuminata_putative_concat/1-241 167 B E/I RIATKGYLITSS MD VNASAVTSRGDNWP I MSRVRRE - - - ------- GN-QlI - -LWQEER IDL 229
Oscillatoria_nigro-viridis/1-301 234 1EH | EVATKGYLITSS MD VNASAVTSRGDNWYV VMSRMRRE - - - - - - - - - - GN-QIl - -LWQEER I DH 296
Oscillatoria_sp._PCC_10802/1-284 2231ER | EIAAKRYLITSS MDVNASAVTSRGDNWYV | MSRMRRE - - - - - - - - - - GN-QI - -LWQEERYV - - 283
Oscillatoriales_cyanobacterium_JSC-12_concat/1-254 193 ER | EIAEKGYLITSA MD INASAVT SRGDHWYV VMSRVRRE - - - - - - --- - GN-QI - -LWQEERYV - - 253
Planktothrix_agardhii_NIVA-CYA_126/8_concat/1-205 156 - - - - - - - - - - - - YSQENX MD INASAVTSRGDNWA EMSRVMRRE- - -------- GN-QI - -LWQEERYV - - 204
Planktothrix_rubescens_concat/1-250 189 |EH | EIATKGYLISSS MD I NASAVT SRGDNWA EMSRMRRE- - - - - - - - - - GN-QIl - -LWQEERYV - - 249
Pleurocapsa_minor_concat/1-255 194 ER | EIATQGYLITSS MD I NASAVT SRGDNWS VMSRVRRE - - - - - - --- - GN-QI - -LWQEERYV - - 254
Pleurocapsa_sp._PCC_7319_concat/1-243 182ERITAEE I ASKGYL I SSS MD INASAVTSRGDHWS VMSRMRRE - - - - - - - - - - GN-QIl - -LWQEERYV - - 242
Prochlorococcus_marinus_str._MIT_9303/1-257 194 B E L RFAVRGYGLSLV VEQPI EQLASKTAPWR LLEPMGEN - - - - - - - - - - - - - - - - - RERRCAA 252
Prochlorococcus_marinus_str._MIT_9313/1-257 194 B EL RFAVRGYGLSL I VEQPI EQLANKTAPWR LLE P.G EN----- - - - REHRC AA 252
Prochlorococcus_marinus_str._MIT_9515/1-239 1BINELLEKFAEKKNMFLNSS LGEESYPLIKKYELFE RLIPK-=------=------- N - QK - | ENK- - 237
Prochlorococcus_sp._MIT_0701/1-257 194 ELJADR LAERGY/SL SLV VEQP | EQLAGKTAPH LLEPMIGEN - - - - - - - - - oo oo oo - RERRC AA 252
Prochlorococcus_sp._W11/1-241 180 | ELVSKFAQKGFLLTSR LSIEENNYIREMKRFN | KPTSKK=- == - --=-=---------- Il IQNNN - 237
Prochlorococcus_sp._W2/1-241 180 | ELVSKFAQKGFLLTTR LSIEENDY I KEMKQFN | KPTSKK=- == - --=-=---------- | IENNN - 237
Prochlorococcus_sp._W8/1-241 181 FDL I.N FAKKKYLLNSN LDLKKNSNIENYIEFK Q1 | KN - - 237
Prochlorococcus_subsp._pastoris_str._CCMP1986/1-240 182NELLEQFAQKKNFLNSS LGEESYILVEKYELFE I ENI - - 238
Prochlorothrix_hollandica_concat/1-247 186 [BEHM EIASKGYLISSS DLEMD VNASAVTSRGDHWYV \% QEERV - - 246
Raphidiopsis_brookii/1-309 241 1EK | EIAQKGYLITSS DLEMD VHASAVTSRGDQWR I EEERGDQ 303
Richelia_intracellularis_HHO01/1-299 230[EH V EIAAKGYLITSS DEMGVHASAVTSRGD EWR Vv EEERGDL 292
Rivularia_sp._PCC_7116/1-306 237 ER | EIAEKGYLITSS DEMNVHASAVTSRGDQWR I EEER AD K 299
Rubidibacter_lacunae/1-266 204 1ER | EIAREGYLISSS DLMDVNASAVTSRGDHWA Vv QEERTD - 265
Scytonema_hofmanni/1-303 2301EH I EIATKGYLITSS DLEMD VHASAVTSRGDQWR I EEERGDR 292
Scytonema_hofmanni/1-302 230[ER | EIAEKGYLITSS DLMD VHASAVTSRGD EWR I EEERGD K 292
Spirulina_subsalsa_concat/1-221 160lER I AEEI ATKGY LI SSS DLMD VNASAVTSRGDHWS Vi QEERYV - - 220
Stanieria_cyanosphaera_PCC_7437_concat/1-249 188 ER | EIASKGYLISSS DLMD INASAVTSRGDHWS \% QEERV - - 248
Synechococcus_elongatus_PCC_6301/1-261 200BQ 1T AAATAEQQFLITSS DEMDVNASAVTSRGEEWI R QEER | - - 260
Synechococcus_sp._BL107/1-247 184EEL RLAEGAFALTVI QEVEQPI KQLDAKDGPWI DWL REQRR AG 242
Synechococcus_sp._CB0101/1-248 179 FEL RLAEGGYGLSLL QEVEQPLKKL ENIS EPWR DWI RIEARD A S 237
Synechococcus_sp._CC9311/1-250 187 MEL RLASGGYALTAYV QEVEQPLNRL SERQGSWR D WM RERRD P A 245
Synechococcus_sp._CC9605/1-252 189 EL RLAQGGY,SLSLL QEVEKPLKQLETKAESWI DWT I TEQRR EA 247
Synechococcus_sp._CC9616/1-243 180EELAERLAAGAFTLTAV QEVEQPLQQLQERSSSWR DWS RERRREG 238
Synechococcus_sp._KORDI-100/1-247 184IEELIAERLAAGAFTLTAA QEVEQPLQNLQERSSSWR DWS RERRREG 242
Synechococcus_sp._KORDI-49/1-240 177 BEL RLAAGGFTLQVT QEVEQPMRQLEERKEPWI DWL REQRREA 235
Synechococcus_sp._NKBG15041c_concat/1-243 175ER | EIAENGYF I SSS DLEMD VNASAVTSRGHEWT I QEDR| I | G 237
Synechococcus_sp._PCC_7002/1-293 226 [ER | EIAENGYF I SSS DEMD VNASAVTSRGHEWT | MSRMKRE - - - - - - - - - - QEDR| I | G 288
Synechococcus_sp._PCC_7335/1-312 250BEQVTDELAKQGYLITSA DLMD VNASAVTSRGD YWA SMSRIRRE---------- GN-QI - -LWQEER ID - 311
Synechococcus_sp._RCC307/1-247 185IEEVAADRLASGGYGL TSV QEVEQPLRQL ESRDGPWQ DFQMQPLGDG=- - ---=-=--=--------- QEQRISKP 243
Synechococcus_sp._RS9916/1-275 205[EEL RLASGGYALTAI QEVEQPLSKLGQHQGAWR DWEMQPIEEG----------- S----- REHRD T A 264
Synechococcus_sp._WH_5701/1-258 194EEVAADRLASGGYALTAA REVEQPLARLQERQAPWI DWRMSPTSEG----------------- REERAEP 252
Synechococcus_sp._WH_7803/1-240 1791 EL RLASGGFTLTAYV QEVEQPLTNVLERQQPWR DWMMEPIEAD - - - - - - = = = - - - - - - - - RERRAE - 236
Synechococcus_sp._WH_7805/1-241 180[EEL RLASGGFTLTAYV QEVEQPLTNLLERQQPWR DWMMEPI KGD - - - - - - = = = - - - - - - -~ RERRAE - 237
Synechococcus_sp._WH_8016/1-256 193MEL RL SGG.AL TAV QEVEQPLNRL SERQGSWR D WM RERRD P A 251
Synechococcus_sp._WH_8102/1-248 185 EL RLADGGFSLSLYV QEVELPLKQLEQRRESWS DWR TEQRR EA 243
Synechocystis_sp._PCC_6714_concat/1-255 194IER AAEE | AKQGYLITSS DLMD INPSAVTSRGDHWS Vv QEER\V - - 254
Synechocystis_sp._PCC_6803_concat/1-258 197 ERAAEE | AKQGYL I TSS DLMD INPSAVTSRGDHWS Vv QEER\V - - 257
Synechocystis_sp._PCC_7509/1-298 222ILR I AEEITATKGYLITSS DLMDVHASAVTSRGD EWR I EEERGDD 284
Thermosynechococcus_elongatus_BP-1_concat/1-269 196 ER | ELAAGKNLITSG EEMD VHASAVTSRGEEWV Ql QEIER | DV 258
Tolypothrix_bouteillei_VB521301/1-303 2331ER | EIADKGYLITSS DLMD VHASAVTSRGD EWR I EEERGD K 295
Trichodesmium_erythraeum_IMS101_concat/1-247 186 |EH | EVANKGYLITSS DLMD INASAVTSRGDHWYV Vv QEER\V - - 246
Trichormus_azollae/1-302 234 ER V EIAEKGYLITSS DLEMD VHASAVTSRGDQWR I EEERGDQ 296
Xenococcus_sp._PCC_7305_concat/1-260 196 ER | EIAQKGYLISSS DLMD INASAVTSRGDHWS Vv QEIEN | EA 258
cyanobacterium_PCC_7702/1-302 2341ER | EIAEKGYLITSS DLEMD VHASAVTSRGDQWR I EEER SDR 296
cyanobacterium_endosymbiont_of_Epithemia_turgida/1-252 189 1ER | EI SNRGYLITSS DLMDVNASAVTSRGDHWS \% QEERTD - 250
filamentous_cyanobacterium_ESFC-1/1-291 230 ER | El .G KGYLISSS DLMD VNASAVTSRGDHWP Vv QEERYV - - 290



Acaryochloris_marina_MBIC11017/1-257 e = e m e m e o s e e o h e - h e s e - e - e m e - m - S
Acaryochloris_sp._CCMEE_5410/1-257 s = e e s s e e s e e o e s - m e s s - e - e m e - a - S
Anabaena_cylindrica/1-302 297 - - - - - - - - - L--E----- S------------- EAD
Anabaena_sp._90/1-302 297 - - - - - - - - - l --A----- T----=---=------ EID
Anabaena_sp._PCC_7108/1-302 297 - - - - - - - - - V--E----- T--- - - - - - - DTD
Anabaena_vatriabilis/1-302 297 - - - - - - - - - L--G----- G------------- EDE
Aphanizomenon_flos-aquae/1-305 297 - - - - - - - - - L--RS--KDT=------------- QlL
Arthrospira_sp._PCC_8005 concat/1-269 e e e e e e e m e e e o e e -k e s e - e - e m e - m - - D
Calothrix_parietina/1-301 296 - - - - - - - - - V--E----- S------------- EEE
Calothrix_sp._336/3/1-303 296 - - - - - - - - - V--NH---EG-=------------ EES
Calothrix_sp._PCC_7103/1-301 295 - - - - - - - - - l--Q---- - EE------------ SNE
Calothrix_sp._PCC_7507/1-303 298 - - - - - - - - - V--G----- G-------=-=----- ESE
Candidatus_Atelocyanobacterium_thalassa_SIO64986_concat/1-249 - - - - = = = = = = = = = = = = = = & = - & - - - - - - - - -~ D
Candidatus_Atelocyanobacterium_thalassa_concat/1-249 = = = = = = = = & & = & & & - & - & - o - s h - - - - - - - D
Candidatus_Synechococcus_spongiarum/1-242 239 - - - - - - - - m e m - - - - D------------- PHH
Chamaesiphon_minutus/1-286 285 - - - - s - e - e e e e e e o e e e m e e m - e - - GE
Chlorogloeopsis_fritschii/1-304 299 - - - - - - - - - l --N----- E------------- GDE
Chroococcidiopsis_thermalis/1-306 295 - - - - - - - - - l --N----- PD--DNSDH- - - - - ATE
Coleofasciculus_chthonoplastes/1-302 296 - - - - - - - - - V--KS----G------=------- DEE
Crinalium_epipsammum/1-305 292 - - - - - - - - - T--N----- SE----- SEHNSDLATE
Crocosphaera_watsonii_concat/1-248 = s = s e s o e m e o e o e mh - s - e e - - o - m e - - D
Cyanobacterium_stanieri_ PCC_7202_concat/1-256 253 - - - - - - - - - I T MDD
Cyanobium_gracile/1-269 264 - - - - - - - - - G--L----- D------------- RPQ
Cyanothece_sp._CCY0110_concat/1-246 = = = & = & = & m e m e o s mh - h - s - s - m - - - - - - - D
Cyanothece_sp._PCC_7425 concat/1-264 = & s e s e o e m e m e m e m s m e o m - s e - - o - - a - - D
Cylindrospermopsis_raciborskii/1-306 301 --------- V--E----- K-mmm e e oo - - DDN
Cylindrospermum_stagnale/1-301 297 - - - - - - - - - V--E----c e e e e e m o m o SEE
Dactylococcopsis_salina/1-282 P N B T T T EG
Dolichospermum_circinale1/1-305 300 - - - - ----- l --El - - --- EVE
Dolichospermum_circinale2/1-303 298 - - - - - - - - - l - -ET--=-=---=---=-=-------- EIE
Fischerella_muscicola1/1-304 298 - - - - - - - - - L--ND----E---=---------- ND S
Fischerella_muscicola2/1-304 298 - - - - - - - - - L--ND----E---=---------- NDD
Fischerella_sp._PCC_9339/1-304 298 - - - - - - - - - L--ND----E------------- NDD
Fischerella_sp._PCC_9431/1-304 298 - - - - - - - - - L--ND----E------------- NDD
Fischerella_sp._PCC_9605/1-304 298 - - - - - - - - - | --KD----E-=---=-=-------- NDE
Geitlerinema_sp._PCC_7407/1-282 e e e s e e e o e o e s e s e s e s e o m e s e m e - o - D
Geminocystis_herdmanii_concat/1-253 251 - - - - - - - - - Y R N R AE
Gloeobacter_kilaueensis/1-220 216 - - - - - - - - - E-------- A--- - oo oo - - LKS
Gloeobacter_violaceus/1-213 209 - - - - - - - - - V-------- Q------------- LEG
Gloeocapsa_sp._PCC_7428/1-297 285 - - - - - - - - - V--N----- SD-DHTGDP- - - - - ATE
Halothece_sp._PCC_7418/1-283 282 - - - - - s m e e e e e e e e e e - e e a e - a - - m - - EG
Leptolyngbya boryana/1-263 = e e o e e e o s e o m o m e o o m e mm s mm s m e e - - - D
Leptolyngbya _sp._ PCC_7375/1-288 287 - - - - - - s - e - e m e m e m e - e e - e e o - m o a - - LY
Leptolyngbya_sp._PCC_7376/1-293 289 - - - - - - - - - D--A---- - - oo e o - e - - EAS
Lyngbya_aestuarii_putative_concat/1-271 = = s o s e o s e mm oo e o mh - hmm - m - e e — - - D
Lyngbya sp._PCC_8106_concat/1-283 e = e e e e e e o s o m e s o e m e m s - e o - e a - - D
Mastigocladopsis_repens/1-301 297 - - - - - - - - - V--E----c e e e e e m o m o NEE
Mastigocoleus_testarum/1-302 298 - - - - - - - - - Vo--N-- oo e e e e e e e e - - DED
Microchaete_sp._PCC_7126/1-302 297 - - - - - - - - - l --G----- G------------- EAE
Microcoleus_sp._PCC_7113/1-303 296 - - - - - - - - - V--N----- TA------ D----- DEG
Microcoleus_vaginatus/1-305 301 --------- V--8---------------- - TTD
Neosynechococcus_sphagnicola_sy1_concat/1-227 = = = = = = = = = & - & & - e m mh - e h - mh - - - — - - D
Nodosilinea_nodulosa_concat/1-268 = e e o e e o s e o m e o o e o m k- mh e - m e - e a— - - D
Nodularia_spumigena/1-312 297GSRSAGGDRLETE----=-=-=-=--=---=------- DEI
Nostoc_punctiforme/1-302 297 - - - - - - - - - V--G----- G------------- EEE
Nostoc_sp._PCC_7107/1-302 297 - - - - - - - - - V--G----- G-------=-=----- EEE
Nostoc_sp._PCC_7120/1-302 297 - - - - - - - - - L--G----- G-------=------ EDE
Nostoc_sp._PCC_7524/1-302 297 - - - - - - - - - L--G----- G-------=------ EED
Oscillatoria_acuminata_putative_concat/1-241 230 - - - - - - - - - F--N----- GS--GEDDG- - - - - AGE
Oscillatoria_nigro-viridis/1-301 297 - - - - - - - - - V--8---------------- - TTD
Oscillatoria_sp._PCC_10802/1-284 = e s s e s o e s e m e o s m e o s m e - e - - m - - e - - D
Oscillatoriales_cyanobacterium_JSC-12_concat/1-254 = = = = = = = = = & = & & & — e mh - e - s h - - - - - - - D
Planktothrix_agardhii_NIVA-CYA_126/8_concat/1-205 = = = = = = = = = = = = = & = & & & - e - e - h - oo - - - - N
Planktothrix_rubescens_concat/1-250 = s e o e e o s e m m s e o o m - hmm - m e - e e m - - N
Pleurocapsa_minor_concat/1-255 = s e o s e o o s e o m oo e o o m - hmm - m e - e e — - - D
Pleurocapsa_sp._PCC_7319_concat/1-243 = s = e e s e e e o s o m e s o e - e - m - e o - o - - - D
Prochlorococcus_marinus_str._MIT_9303/1-257 253 - - - - - - - - - G-------- S------------- DQI
Prochlorococcus_marinus_str._MIT_9313/1-257 253 - - - - - - - - - G-------- S- e e e e e DQ I
Prochlorococcus_marinus_str._MIT_9515/1-239 238 - - - - - s - s e m e e e e e e - - e e - - HA
Prochlorococcus_sp._MIT_0701/1-257 253 - - - - - - - - - G-------- S------------- DQI
Prochlorococcus_sp._ W11/1-241 238 - - - - - - - - - - - m - - - - Q------------- N PQ
Prochlorococcus_sp._W2/1-241 238 - - - - - - - - - - - m - - - - Q------------- N PQ
Prochlorococcus_sp._W8/1-241 238 - - - - - - - - - - e a - - - K----=-=-=--=----- DIE
Prochlorococcus_subsp._pastoris_str._CCMP1986/1-240 A I T e NT
Prochlorothrix_hollandica_concat/1-247 = = s = s e o s s o m oo e o o m o m e m - - - e e — - - D
Raphidiopsis_brookii/1-309 304 - - - - - - - - - V--E----- R DDN
Richelia_intracellularis_HHO01/1-299 293 - - - - - - - - - F--D----- EE------------ DEN
Rivularia_sp._PCC_7116/1-306 300 - - - - - - - - - L--DD----D---=---=------- EGE
Rubidibacter_lacunae/1-266 = e e o e e e o s e o m o s e oo m e mm s m - s - e e — - - C
Scytonema_hofmanni/1-303 293 - - - - - - - - - V--G----- SE------ D--DAAIGG
Scytonema_hofmanni/1-302 293 - - - - - - - - - V--ES----E------- E---EGSRE
Spirulina_subsalsa_concat/1-221 = e e o e o e o e o e m e o h o m o s - s e - mm - - e - - D
Stanieria_cyanosphaera_PCC_7437_concat/1-249 = = = = = & & & m e m e m e o e mh - m - m s - o - - e - - D
Synechococcus_elongatus_PCC_6301/1-261 = = = = = & & m e m e m e o e o m o e - m e - m - - - - - H
Synechococcus_sp._BL107/1-247 243 - - - - - - - - - G--8S----------“--------- GES
Synechococcus_sp._CB0101/1-248 238 - - - - - - - - - G--SGVTEQQ------------- RDG
Synechococcus_sp._CC9311/1-250 246 - - - - - - - - - G-------- S------------- TET
Synechococcus_sp._CC9605/1-252 248 - - - - - - - - - G--8S----------“--------- EQS
Synechococcus_sp._CC9616/1-243 239 - - - - - - - - - G-------- S- - - e a e - - EQS
Synechococcus_sp._ KORDI-100/1-247 243 - - - - - - - - - G-------- S------------- EQS
Synechococcus_sp._ KORDI-49/1-240 236 - - - - - - - - - G-------- S------------- GEP
Synechococcus_sp._NKBG15041c_concat/1-243 238 - - - - - - - - - G--DE----------=-------- TTA
Synechococcus_sp._PCC_7002/1-293 289 - - - - - - - - - D--E------------------- TTT
Synechococcus_sp._PCC_7335/1-312 = e e e e s e o e o e o e o e s m s e - s e - mm - - e - - E
Synechococcus_sp._RCC307/1-247 244 - - - - - - - - - oo - - - - E------------- ATP
Synechococcus_sp._RS9916/1-275 265 - - - - - - - - - G--SKQNDEA- - ----------- GHG
Synechococcus_sp._WH_5701/1-258 253 - - - - - - - - - V--L----- Q------------- EFP
Synechococcus_sp._WH_7803/1-240 237 - - - - - - - - - - - - - - - A--- - oo oo - - GSR
Synechococcus_sp._WH_7805/1-241 238 - - - - - - - - - - - m - - - - A--- - oo oo - - GSR
Synechococcus_sp._WH_8016/1-256 252 - - - - - - - - - G-------- L-------=--=---- KQT
Synechococcus_sp._WH_8102/1-248 244 - - - - - - - - - G--8S----------“--------- EQS
Synechocystis_sp._PCC_6714_concat/1-255 e e e e e e e e e e e e e e e e e e e e e e e e e e e - e - - D
Synechocystis_sp._PCC_6803_concat/1-258 e e e e e e e e e e e e e e e e e e e e e e e e e e e e - e - o D
Synechocystis_sp._PCC_7509/1-298 285 - - - - - - - - - V--8S----- SATSYNSDP- - - - - ATE
Thermosynechococcus_elongatus_BP-1_concat/1-269 259 - - - - - - - - - A--KE----Q----SSEL----- PPT
Tolypothrix_bouteillei_VB521301/1-303 296 - - - - - - - - - V--AS----E------- E----- EGD
Trichodesmium_erythraeum_IMS101_concat/1-247 = = = = = = = = = = = =& & = & m .- e m e - m - - - - - - - D
Trichormus_azollae/1-302 297 - - - - - - - - - l --G----- T----=-=--=---=--- EAE
Xenococcus_sp._PCC_7305_concat/1-260 259 - - - - e - e e e e e e e e e e e e e e e e m - - - - VE
cyanobacterium_PCC_7702/1-302 297 - - - - - - - - - l - -K----- D------------- EDE
cyanobacterium_endosymbiont_of_Epithemia_turgida/1-252 AN I T LE
filamentous_cyanobacterium_ESFC-1/1-291 & e e s e e e o s - - e o o e m e - s - h - e - s - - - D
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248
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Supplementary Alignment 2

Aligned homologs of Trichodesmium erythraeum RNase Hil.
These alignments were were done with ProbCons (see Methods) and used to build
the Bayesian tree shown in Figure 2A.

>Synechococcus sp NKBG15041c

AT-GGC-ACA-AC-A-ACAATTGATTG--ACTGTAT-TTACACTGATGGTGGCTGCAT-C
CATAACCCTGGCCCCGGCGGGTGGGGTGTGGTTGTCCA--ATTTACC-GATGGTT————~
—————— CT--GTGCTTGAAATGGGCGATCACCAACCAGAGACCACCAACAATCGCATGGA
AATGC-AAGCTGCGATCCAAGCCCTTGAGTATGTTCGTGA-———ATGCGATCAACAG——-—
—————— GAGC-CCATGCGTCTCTTAACGGACAGTAAATATGTGATCGATGGGATCACGAA
———G———-TGGATCAAAGGCTGGCAAAAAAAAGGCTGGAAAACCGCCGCCGGCAAACCAGT
CCTCAACCAAGACCTCTGGCAACGACTCCATCAGCT-CA-———- A-T-CATCC—-—————-

TGCCGAAAAAA-TC-TACC--AAAAT-—-—-C-A-A--GAGGTAA
>Synechococcus sp PCC 7002
AT-GGC-ACA-AC-A-ACGCACAATTG--ACCGCAT-TTATACCGACGGTGGCTGTAT-T
CGCAATCCCGGCCCCGGTGGTTGGGGAGTGGTGATCCA--GTTCACC-GATGGCA-———~
—————— CC--GTTTTGGAAATGGGCGATCGCCAACCCGAAACCACCAATAACCGCATGGA
AATGC-AAGCCGCAATCCAGGCCCTCGAATTTGTCCGCGA-———-CTGTCCCCAGCCA——--
—————— GAAC-CAGTGCGCCTTTTTACCGATAGTAAATATGTCATCGACGGCATCACTAA
———A-——TGGATTAAAGGTTGGCAAAAAAAGGGCTGGAAAACCGCCACTGGCAACCCCGT

——————————— TC---AA---GCT----CC-—-T-A--ACCTA-———————————=——C~—
——————— GC——AG—=Cmm———m
—————————— CCCAA——TGC—————————————— A

-ACC--AAAGAT-C-TACC--AAAAT-—--C-T-A--GAGGTAC
>Acaryochloris marina MBICI11017
AT-GCC-GGC-TT-T-TTCTGATATTG--ACAGTAT-CTATACTGATGGCGCTTGTTC-A
GGGAATCCTGGTCCAGGCGGATGGGGCAGTGTCATCTA--CTTCAAA-GATGGAT————~
—————— CC-—-TGCCATGAAATTGGCGGGTTTGTGCCTCAAACGACGAATAACCGGATGGA
ATTGC-AGGCTGCGATCGCAATCTTGGAATTGTTGCAAGA————-CCAACCGTTACCT———
—————— AAGA-CCATTCCCCTCTATACTGACAGCGAATACGTCAAAAATGGCATTACTAA
———G———-TGGTTGGCAGGATGGAAACGTAAAGGCTGGAAAACAGCTAAAGGTAAAGCGGT
TCTGAATCAAGATTTGTGGCAACAGCTCGATCAACT-TA————- A-T-GATGC——————-

——————————— TC—--AA---ACC----CC-—--T-G--ACCTT----——-—-———-———C-
—————————— ACCAAATTAC-————————————————— - C————
~CCC--AG-TACCA-TGCC—-———=———————————— AGACTC

>Acaryochloris sp CCMEE 5410

AT-GCC-GGC-TT-T-TTCTGATATTG--ACAGTAT-CTATACTGATGGCGCTTGCTC-G
GGGAATCCCGGTCCAGGCGGATGGGGCAGTGTCATCTA--CTTCAAG-GATGGAT————-
—————— CC-—-TGCCATGAAATTGGCGGGTTTGTGCCTCAAACGACGAATAACCGGATGGA



ATTGC-AGGCTGCGATCGCAATCTTGGAATTGTTGCAAGA-——--—-CCAACCGTTACCC—==-
—————— AAGA-CCATTCCCCTCTATACTGACAGCGAGTACGTCAAAAATGGCATTACTAA
———G——-TGGTTGGCAGGATGGAAACGCAAAGGCTGGAAAACAGCTAAAGGTAAAGCGGT
TCTGAATCAAGATTTGTGGCAACAGCTCGATCAACT-TA————— A-T-GATGC—==———-—
——————————————— GACCATAGACTGGCGATATATCCGCGCTCATGCAGGCCATG-AAG
GCAATGA--GCGATGTGATCAGATCG-—-CCCG-TGCTTT---TTC-CCAGCA—=————-

——————————— TC---AA---ACC-—---CC---T-G--ACCTT---————————————-C-
—————————— ACCAAATTAC-——————————————————————————————————C————
—-CCC--AG-TGCCA-TGCC—=====—==————————— AGACTC
>Thermosynechococcus elongatus BP-1

AT-GAC-CCA-TA-—————————~ TTC-—-GTGCCAT-CTATACCGATGGTGCCTGTGA-A

GGCAATCCCGGACCGGGGGEGEGETGGEEECETGGTTATTTA--CTTTACC-GATGGCT==——=
—————— CT--GTGCACGAGCTCGGGGGACACCACCCGGCCACGACGAATAATCGCATGGA
ATTAC-AGGCTGCGATTGAAGCTCTCAAGGCATGGCGCCA--—-AC-—-TGGCCCCT ==~
————GGGAGCGCGATCGCCCTTTACACCGACAGCGAGTATGTCCTCAGGGGAATTACTGA
———G—-——-TGGATTCACCACTGGAAACGGCGGGGCTGGAAAACAGCCGCCAAAAAGCCGGT

——————————— GC——-A-———-GCC——————————mmmm e _AA-
— = =TT =G == C T m — A — — — m m -
—————————— AGAACGCTGC-——————————————————————————————————(C————
-ACC—————— ACC—-—--GC——=——=————————~— T--GGGGTAA

>Synechococcus elongatus PCC 6301

AT-GTC-TGA-TG-C—-—————- CATCC—--TCCGCCT-TTACACCGATGGCGCTTGTAC-G

GGCAATCCAGGGCCGGGCGGETTGGEGEEEETGCAAATTCA--ATTTGCC-GATGGCA=————
—————— CG——-GTGCAAGAGCTGGGTGGGCGTGACGCTGCCACAACTAATAACCGGATGGA
GTTGC-AGGCTGCGATCGCGGCCTTAGAGTTCTGGCGCGA-———-TCACTCTGACC-A——-
————-G-CAAC-CCGTCACCCTCTACACCGACAGCGAATACGTGATCAAAGGGATCACCCA
———A-——-TGGCTGAAGGGGTGGCAGCGCAAGGGTTGGAAAACGGCGGCGGGTAAGCCGGT
GCTCAACCAGGACTTATGGATGCACTTGGATGACCT-CA=-———- A-T-TCACC—==———-
——————————————— CGCAGCGCAATGGCAATATGTGCGCGGCCATAGCGGCGATC-CGG
GCAATGA--GCGTTGCGATCAAATTG---CCCG-TAGTTT—-—--TGC-TCAGCA=—=—————

——————————— AC---G--—--TCCGTTACC-----—--—-ACTCTGCCAACGGTCTGATG-
——=CA=CCA=—CT == Am———————m o
—————————— CAATCGGGGC == === — === —mm — o o

———————— AACCGCA-GCA--GGAGC-—-CCG-T--TCGGATG

>Trichodesmlium erythraeum IMS101
AT-GAC-AGA-AA-A-AAGAACCGAAA--TTACTAT-CTATACTGATGGTGCTTGTAG-T
GGAAATCCCGGCCCTGGTGGTTATGGTATAATTATTTT--ATCTGAG-AAA-—-AA————-
—————— AC--G-CCAAGAATTATCTGGAGGTTATAAATTAACCACTAATAATCGTATGGA
ATTAA-TGGCAGTAATAGTAGGATTAGAACAACTAGAAAT-——-T—-———————-— CCAT——-
——————— CAA-TTGTCAATTTATATACTGACTCTAAATATATAGTTGATGCTGTTACAAA
———AGGTTGGGCAAAACGTTGGCGAGCTAACAGTTGGAAACGGAATAAAAAAGATAAAGC
AATGAACCCCGATCTATGGGGAAAATTATTAGATTT-ATGC-A-G-T-AAACA-——————-—
——————————————— TCAAGTTGAATTTTCTTGGGTACGGGGTCATTCTGGAAATA-TAG
AAAATGA--ACGCTGTGATAAATTAG-—--CGGT-CAAAGC-—--TTC-TCA——f———————-—

————————————————— A-—--AAA--—--CT---T-G--ATTTA-—————————————=C-—
———————— C==CT == Cmmmmm oo
—————————— AG====ACC———————————m T
————————————————— T-—----GG-—-T-T-A--TCAATAA

>Planktothrix_NIVA—CYA_98
AT-GAA-CGA-CA-A-TTTAAAAAAAG—--TTACAAT-TTATACCGATGGAGCTTGTAG-T
GGGAATCCAGGGCCAGGAGGATATGGCGTGGTGTTGAT--GTTTGGC-CCT--CA————-



ATTAA-TCGCGGCTATTATAGGATTAGAAGCCTTAAAGTT——=-T=-====——= CCTT——-
——————— GTG-CTGTTAATTTATATACGGATTCTCGCTATTTAGTTGATGCCATGAATAA
———AGGATGGGCGAAGAAATGGCAGAAAAATAATTGGCAACGTAGTCAAAAAGAATCGGC
TAAAAATCCTGATTTGTGGGAAAGATTACTCACTAT-ATCC-G-A-A-CAACA——————-
——————————————— TCAAGTTCAATTTCTTTGGGTTAAAGGTCATTCGGGAGATG-AAG

————————————————— T---CAA----CC---G-G--ATTTA--—----—————————C-
———————— T——CC——=Cmmmm————mmmm
—————————— AG----ATTTGG-------—-—--—=GT---———-TATTC--—————————-
————————————————— C------CA---A-G-A--GAATTAA
>Cyanobacterium sp UCYN-AZ

TT-GAA-AAA-—————————————— AT--TAAAAAT-TTACACTGATGGTGCCTGTTC-T

GGTAACCCTGGCAAAGGGGGTTATGGAACAATATTAGT--TTTTAAT-AAG-—-TA-———-
—————— TC——G-GAAAGAATTGTCAGGAGGTTATAGACTAACAACTAATAATCGTATGGA
GATCA-TATCTATTATCATTGGCTTAGAATCTTTAATAGA-——"A———————— TCTT——-
——————— GCA-ATGTAAGTATTTATTCTGATTCTCGGTATGTAGTAGACAGTATGAATAG
———AGGATGGGCAAGTAAGTGGCAGTCTAACGACTGGAAACGTAACAAACAAGAAATAGC
TAAAAATTCTGATCTATGGAAAAGATTATTAGATTT-ATGC-A-C-T-AAGCA-——————-
——————————————— TAATGTCCAGTTTATATGGGTTAAAGGACATGCTGGACATC-CTG
AAAACGA--ACGTTGCGATCAATTAG---CTGT-TCTTGC—=-CTC-TAA-——————————

————————————————— AA--AGTAT-—--A-G-C--TAATTGA

>Cyanobacterium UCYN-A

TT-GAA-AAA—F—————————————— AT--TAAAAAT-TTATACTGATGGTGCTTGCTC-T
GGAAATCCAGGTAAAGGAGGTTATGGAGTAATATTAGT--GTTTAAC-AAA--TA————-
—————— TC-—-G-AAAAGAATTATCAGGAGGCTATAGACTAACAACTAATAATCGTATGGA
AATAA-TATCGATTATTATTGGGTTAGAGGCTTTAACAAA-———-A———————— TTGT——-
——————— GTA-ATGTAACTATTTATTCTGACTCTCGTTACGTAGTAGACACTATGAATAA
—-——AGGATGGGCAAGTAAATGGCAATCTAATAATTGGAAACGCAATAAACAAGAAATAGC
CAAGAATTCTGATCTATGGAAAAGGTTGTTAGATCT-ATGC-A-C-T-AAACA——————-
——————————————— TAATGTTCAATTTATTTGGGTCAAAGGGCATTCTGGACATC-CTG
AGAACGA--ACGATGCGACCAATTAG---CTGT-CCTTGC——--TTC-TAA-——f——————-—

————————————————— AA--AGTAC—-—--A-G-T--TAACTAA

>Crocosphaera watsonil WH 8501

AT-GAA-CAA-——f————————————— AG--TACAAAT-TTATACCGACGGGGCTTGTTC-T
GGCAACCCAGGGAAAGGCGGTTACGGGATTATTTTAGC--CTACAAT-GAA--CA————-
—————— CC-—-G-AAAAGAACTCTCCGGCGGTTATCGTTTAACCACTAATAACCGTATGGA
AATGA-TGGCCGCTATTATTGCCCTCGAAGCCCTAAATAA———-A———————— CCCT——-
——————— GTG-ATGTAATTTTATATACTGATTCCCGTTATGTAGTCGATGCTATTACCAA
—-——AGGATGGGCTAAAAAATGGCAAGCCAATGATTGGCAAAGAAACAAAAAAGAACAAGC
CAAGAATCCTGATTTATGGCAAAGATTATTAGACCT-ATGT-G-A-A-CAACA——————-
——————————————— TCAAGTAGAATTTGTCTGGGTTAAAGGTCACGCCGGACACC-CCG

————————————————— A---GAA--—--GT---A-G--AATTA-—————————————-T-
———————— Cm = CA=— =T mmmmm o
—————————— TG-—-—--ATGCAG-—---———————TT—-——————TAT-G-——————————-
————————————————— AA--G-------A-GCA--AAAGTAA

>Cyanothece sp CCY 0110
AT-GAA-AAA-—————————————~— AG--TACAAAT-TTACACAGATGGGGCTTGTTC-T



GGTAATCCCGGAAAAGGGGGTTATGGCATCATTTTAGT--CTATAAC-GAA--CA-———-
—————— CC——-G-AAAAGAACTATCAGGAGGGTATCGCTTAACCACTAATAATCGCATGGA
AATGA-TGGCCGCTATCATTGGTTTAGAAGCTTTAAAAAC———-C———————— CCCT==—-
——————— GTG-AGGTGACATTATACACAGACTCTCGTTACTTAGTTGATGCTATCACTAA
———AGGATGGGCAAAAAAATGGCAAGCCAACGGTTGGAAAAGAAATAACAAAGAAGCTGC
AAAAAATCCTGATTTATGGCAAAAACTGTTAGATTT-GTGT-A-A-A-AAACA-—————~—
——————————————— TGAAGTAAAATTTGTCTGGGTAAAAGGTCACGCAGGCCACC-CAG
AAAATGA--ACAATGCGATCGCTTAG---CTGT-CACAGC—=--AAC-CCA-——=———————

AATGA-TGGCAGCGATCGCCGCCTTACGAGCCCTCAAATT ———=T———————~ CCCT——-
——————— GTT-CTGTGACCCTCTATAGTGATTCTAAATATCTCGTAGATGCTATGACCCT
———GGGATGGGCTAAACGTTGGCAAAAGAATGGATGGCGACGTAATCAGAAGGAATGGGC
GAAAAATCCCGATTTGTGGGCGCAATTATTAGGTTT-GTGC-G-A-G-GAACA-———————
——————————————— TCAAGTCCGGTTTGTCTGGGTTAAGGGTCATGCAGGCGATC-GCG

————————————————— T---AGA-—---GA-—--T-A--GTTTA---——--———-——-——C-
———————— C==GC == Cmmmmmmmm m oo -
—————————— AG----ATGCAG-—----——-——-=GA-——---—-TAC-GAAAACCCACCCC
AACC----TCAAGA-CATC--GAT-T---C-TAT--GAGTTAA

>Lyngbya aestuarii BL J

AA-AAT-TCATCAGA-ACTTCAAGAAG—-TAATGTT-ATATACCGATGGGGCTTGTCA-G
GGAAATCCGGGGCCAGGGGGTTATGGAATTGTATTAAT-—-TCGTGGA-GAT--CA—————
—————— TC-—G-AGAAGAATTATCAGGAGGTTTTCAGTTCACCACCAATAATCGCATGGA
AATGA-TGGCGGCAATTGTGGGGTTGGAAGTATTAGAGAA———"A———————— AAAA——-
——————— GCA-AAGTAACGCTTTATAGTGATTCTAAATATGTGGTTGATGCGATTGAAAA
———AGGGTGGGCTGAACGTTGGCAAACCAATGGCTGGAAACGAAATAAAAAAGAATTAGC
CATGAACCCCGATCTTTGGGAACAGTTATTAAAACT-GTGT-T-C-A-CAGCA-———————
——————————————— TCAAGTAAAATTTGTTTGGGTCAAAGGTCATGCAGGCAATC-GTG

- TCC-—-AGAGATGC-AGCA--AATTT-—-—-C-GTT--GTTTTAA
>Lyngbya sp CCY 8106
AA-AAT-TCATCAAA-ACTTCAAGAAG--TAATATT-GTATACTGATGGGGCTTGTCA-G
GGAAATCCGGGGCCAGGTGGTTATGGGATTGTGTTAAT--TCGTGGA-GAT--CA—————
—————— TC—-—G-AGAAGAATTATCGGGGGGTTTTCAGTTCACAACCAATAATCGCATGGA
AATGA-TGGCGGCGATTGTTGGACTGGAAGTTTTAGATAA-———"A———————— AAAA——-
——————— GTA-AAGTTAAGCTTTATAGTGATTCTAAATATGTGGTTGATGCAATTGAAAA
———AGGGTGGGCAGAACGTTGGCAAGCTAATGGCTGGAAACGAAATAAAAAAGAATTAGC
CATGAATCCGGATCTTTGGGAACAGTTACTAAAACT-TTGT-T-C-A-CAGCA-———————
——————————————— TCAAGTAAAATTTGTTTGGGTCAAAGGTCATGCAGGAAATC-GCG
AAAATGA--ATGTTGTGATCGCCTAG-—--CAGT-TCAAGG——-CTG-TCA-——————————

-TCC—-=-AGAGATGC-AGCA--AATTT—-—--C-GTT--GTTTTAA
>Roseobacter denitrificans



AT-GCC-TGA-GT-T-———==————————~ GTTCGC-CTATACGGATGGTGCCTGTTC-G
GGCAACCCGGGCCCCGGCGGLCTGEEEGECETTTTGCTGCAGGCCAAAGAGGG——=-CGACAGG
C-TGGTCAAGGAACGCGCGCTCAAGGGCGGTGAGGCACATACCACCAACAACCGGATGGA
GCTTT-TGGCCGCCATCAACGCGCTGGAATCCCTCAGCCG====C—===———— GCCA-——-
——————— GCA-CGATCACCGTCGTGACCGACAGCAACTACGTCAAAAATGGCATCACCGG
———C—-—-TGGATTCATGGCTGGAAGCGAAACGGCTGGAAAAATGCCGCCAAGAAACCCGT
CGCGAACGCAGAACTCTGGCAAAGGCTGGATGAGGC-CAA--C-GCA-CGTCA=—==———~—
——————————————— CGACGTCACGTGGAAATGGGTCAAGGGGCACGCCGGGCATG-CGG

———————————————— AT--GGCC----CC—=======--—-G——————————————-T~-
________ T___________________________________________________
—————————————————— C--—-—-——---—---A-A--ACCATGA
>Roseobacter sp MED193

AT-GGC-TGA-TC-T-=======——=—=———— CTATGC-CTATACCGATGGCGCCTGCTC-T

GGCAATCCCGGCCCTGGCGGLCTGGEGEGECGECCCTGTTGCAGGCCAAAGATGG——=-TGGTA-G
CGTCATCAAGGAAAAAGAACTCAAAGGCGGCGAGGCCAATACCACCAACAACCGGATGGA
GCTAC-TAGCTGCCATCAATGCACTGGAAAGTCTAGACCG—==-C—==—=———~— CCCT——-
——————— CGG-CGCTGACCGTGGTGACCGACAGCAATTACGTGAAAAACGGCATCACCGG
———C-—-TGGATCTTTGGCTGGAAGAAAAACGGCTGGAAAAACGCCGCCAAAAAACCGGT
TAAAAATGCCGAGCTGTGGCAGCGTCTGGATGCGGCGCAA--A-G-C-CGCCA-==————

———————————————— AT--GGCC----CC————————---"-G—————————————-T-
________ TC__________________________________________________
——————————— A-———AGAAAA-——————————=GC-——————A————————————————
————————————— A-ATCC----—--——-———-A-A--AGCATGA
>Escherichia coli K12- W3110

AT-GCT-TAA-AC-A-————————~— GG—-—-TAGAAAT-TTTCACCGATGGTTCGTGTCT-G

GGCAATCCAGGACCTGGGGGTTACGGCGCTATTTTACG--CTATCGCGGA-—-CG—————
—————— CG———AGAAAACCTTTAGCGCTGGCTACACCCGCACCACCAACAACCGTATGGA
GTTGA-TGGCCGCTATTGTCGCGCTGGAGGCGTTAAAAGA-——"A———————— CATT——-
——————— GCG-AAGTCATTTTGAGTACCGACAGCCAGTATGTCCGCCAGGGTATCACCCA
———G——-TGGATCCATAACTGGAAAAAACGTGGCTGGAAAACCGCAGACAAAAAACCAGT
AAAAAATGTCGATCTCTGGCAACGTCTTGATGCTGCATTG--G-G-G-CAGCA-——————~
——————————————— TCAAATCAAATGGGAATGGGTTAAAGGCCATGCCGGACACC-CGG
AAAACGA--ACGCTGTGATGAACTGG---CTCG-TG——-C—-—-CGC-G—=-GCCG====——~

——————————— AT---GA--AT-C-—-—--CC-————====———A———————————————(C-
———————— ACT GG == Am ————— ——m
—————————— AG-—--ATACAG-—-—————————==GC-==————T————————————————

———————————————— ACC--AAG-T-—--T-G-A--AGTTTAA
>Alteromonas macleodil English Channel 615
GT-GGC-GCA-AA-A-GA-—-C-—--CA--TTCATAT-TTATACCGACGGCTCCTGTCT-A
GGCAACCCAGGCCCTGGTGGGTATGGTGCTGTATTAAT--TTATAAACAG———CA————-
—————— TA-——AGAAAGAGCTAAGCGACGGATTTGCGCATACCACAAATAACCGCATGGA
GCTGC-TGGCCCCTATCGAAGCGCTAAACAGCCTGACTGA——-G———————— CCTT——-
——————— GTG-CGGTAGAACTCACTACCGACAGCCAGTATGTAAAAAATGGGATTAACCA
———A-——-TGGATCCATAACTGGCGCAAAAACGGTTGGCGTACGACTGATAAAAAGCCAGT
GAAAAATGCCGATTTATGGCAACGGTTAGATGAAGCAGTG--A-A-A-AAGCA——————-
——————————————— TCAAGTGAATTGGCACTGGGTCAAAGGCCACTCGGGGCACC-CCG

——————————— GC——-GA--AA-C———-CA————————————A———————————————(C-—
———————— T CAAA——T——— = ———————
—————————— CG———-ATGAAG——————=—————GT-—————-T————————————————



>Candidatus Pelagibacter ubique HTCC1062

AT-GAT-T-——————"—"""—"—"—"—"—"—"—"—————— AAAAT-TTATACAGATGGATCATGTTT-A
AATAACCCCGGTAATGGTGGTTGGGCTGCAATTATAAA--CCAAAAT-GG——-TGA————
——————— A--GTCAAAGAAATTAGTGGGAGCGTAAAAGACACTACTAATAATAAAATGGA
ATTGA-TGGCTCCTATTATGGCTCTAAAACAAATTAAACA———A———————— AATG——-
——————— ATC-AAATTGAAATCTATACCGACTCACAATATGTAAGATTAGGAATTACTGA
———A-——-TGGGTGCATAAATGGATAAAAAATAATTGGCAAACTTCAAAGAAAGAACCTGT
TAAGAATAAAGAACTTTGGATACAACTATACGAGCT-AACA-A-A-T-CAATT——————-—
——————————————— TGAAATAAAATGGATTTGGGTTAAAGCACATGCAGGTAATG-CCC

TAAATGA--AGAAGTAGATTTACTCG-—--CAAA-AAA-—-A——-G—————— CTG——————-—
———————————————— crGg------------A-------------=--=---------
————————————————— AT--———————————--T--AAACTAA

>Alpha proteobacterium IMCC1322

AT-GAG-CAC-TA-G—————————— TG-—-TGACGAT-CCATACCGACGGGTCATGCCT-G

AGCAATCCTGGCCCCGGCGGCTGGEGCAGCGATTCTGAA--TTGGCGG-GG——-CAC———-
——————— G—-—GAAAAAGAATTATCAGGTAGTGTGGCCGATACGACCAACAATCGCATGGA
ATTGC-AAGCCGCCATTGAAGGACTGAATGCGCTAAGCCG—===T=====——~ CCAA-——-
——————— TGC-AGGTCGAACTTCATACTGACAGCAAATATGTCATGAATGGCGTCACTGA
———C—-—-TGGATGGCACGCTGGAAAGCAAATGGCTGGCGTACGGCGGCCAAGAAACCTGT
CGCCAATCAGGATTTATGGGAACAGCTTGATGCGGC-CACC-C-A-A-CGTCA=—==———~—
——————————————— TCAGATCACCTGGCATTGGGTTAAAGGTCATGCAGGTAACG-AAC

TCAATGA--ACGTTGTGACGTGCTGG-—--CACG-AAG——C——-G—————— CCG——=———~—
———————————————— ccG----------------A----———A————————————————
——————————————— AGCC—————————————-T--GAAGTGA
>Marinobacter sp ELB17

AT-GAG-CGG-TA-A—————————— CG-——-TGATTAT-GTACACTGACGGCGCCTGCAA-G

GGCAACCCCGGGCGLCGGCGEGETTGGEEGAGTGGETGCTGCG--CTGGGEC-GA-—-GGT ===
—————— TT--G-CAAAACCTTGCACGGTGGCGAGCAGCACACCACCAATAACCGCATGGA
GCTGA-TGGCCGCGATTGAAGGGCTGAAAGCGTTGAAGCG—===T—===———— GATT——-
——————— GTG-ACGTAGAGCTATATACCGACTCCCAGTACGTGCGCAAAGGCATCACCGA
———G———-TGGCTGGCCGGCTGGAAACGCAACGGTTGGAAAACAGCGGCTAAAAAGCCGGT
TAAAAATGACGATCTTTGGAAAGCCCTGGATGAACA-AAGC-G-A-G-CGCCA-—==———~—
——————————————— CCGGGTAAACTGGCACTGGGTGAAAGGGCACGCCGGLCGETGC-CGG

ATAACGA--ACTGGCCGACCAGCTGG——-CCAA-CCA——-A—"—"G—————— cCG——————-
———————————————— TTGAAG——————————-AGGC——————-T————————————— — — —
——————————————— GACC—————————=—==—————-GGTTAA

>Marine bacterium HP15

AT-GAC-CGG-CA-A—————————— GG—-—TAACCCT-CTATACGGATGGCGCCTGCAA-A

GGCAACCCCGGGCCCGGCGGELCTGEEEECETGETTTTGCG--CTATGGC-GA-—-CAA————
—————— TC-—-G-GAAGACCCTGCACGGCGGGGAGACGAATACCACGAACAACCGCATGGA
ATTAA-TGGCAGCCATCCGTGGTCTGGAGGCCCTGAAGCG—===C—=—————~ CCGT—--
——————— GCG-AGGTGGAGCTGTTTACGGATTCGCAGTACGTGCGCAAAGGCATTACGGA
———A-——-TGGATGGCAGGCTGGAAGCGGAACGGCTGGAAGACCTCCGCGAAAAAGCCCGT
GAAGAACGAAGATCTTTGGCGCGAGCTGGATGC-CG-AAGTGG-C-C-CGGCA=—==————
——————————————— CCAGATTAACTGGCACTGGGTAAAAGGGCACTCTGGTGTTC-CTG
ACAATGA--GCTGGCGGATGAACTGG—--CCAA-TCG—-C——=G—————— GCG——————-



——————————————— TTCC—————=——==——-G-G——-CGCATAG

>SAR86 cluster bacterium SAR86A

AT-GAA-AAC——————————————— AG--TAAATAT-ATATACAGACGGTGCATGCAG—-A
GGAAATCCGGGAGATGGTGGATGGGGTGCTTTAGTAGA--GTATCAA-AA——-TTT———-
—————— TA-—-G-TAAAGAGTATTTTGGTGGCCAGAAAAATACTACTAATAATCAAATGGA
ATTAA-AAGCTGCAATTGAGGGTCTTAAAGCATTGAAAGA-——-A—-——————~— ACAT—-—--
——————— GCA-ATGTTAATTTAACCACTGATTCGAAATATGTTATGGATGGAATTACTTC
———T-=--TGGATAGATAATTGGAAAAAAAATAATTGGAAAAGTTCATCAAAAAAGGATGT
TAAAAATAAAGATCTATGGATAGAGTTGGATAAATA-CAGG-T-C-T-ATGCA-—————-—
——————————————— TAATGTAAAATGGATTTGGGTTAAAGGCCACTCAGGGCATG-AGA
AAAATGA--AATCGCTGATATGTTGG-—--CAAA-CAA--G-————-G—————- GTA-—————-

>Synechocystis sp PCC 6803

AT-GGC-CTC-TA-C-CCCCAATTCCG--TAACTCT-CTACACCGATGGTGCCTGCTC-C
ATGAATCCTGGCCCTGGTGGCTATGGCGCAGTGATTCT--CTACGGT-GATGGTC—————
—————— GT--CGGGAGGAATTGTCCGCCGGTTATAAAATGACCACCAATAATCGCATGGA
AATTA-TGGGGGCGATCGCCGCCTTGAGTCATTTACAA-G————-A-—A————— CCGT-C-
C—m——=——- C-AAGTGTTGCTCTATACCGATTCCCGCTATATGGTCGATGCCATGAGCAA
GGGT---TGGGCCAAGAAATGGAAAGCCAACGGATGGCAAAGGAATGCCAAGGAAAAGGC
CAAAAACCCCGACCTGTGGGAAACGATGTTAACGCT-GTGC-G-A-A-AAACA-——————~
——————————————— TCAAGTTACATTCCAGTGGGTCAAAGCCCACGCTGGCAATA-AGG

AAAATGA--GCGGTGCGATCGCCTAG-—--CGG——————- T---GGC-CGCCTA----——-
——————————— TC———AA———AAT————A——————————
———————————————————————— AT-—————————————————————C--CCA-—-—-A-
————CTTAGTAG----ATGAAG-——————————~— GC——————- TT——————————————-
————————————————— C------GG---C-A-A--ATTCTAG

>Synechocystis sp PCC 6714

AT-GGC-TCC-CA-C-TGCAAACTCTG—--TAACCCT-CTACACCGATGGTGCCTGCTC-G
AGAAACCCTGGCCCTGGAGGCTATGGGGCAGTGATTCT--TTACGGT-GATGGTC—————
—————— GC-—-CGAGAGGAGTTGTCTGCCGGTTATAAAATGACCACCAATAACCGCATGGA
AATGA-TGGGGGCGATCGCCGCTTTAAGTTATTTGGAA-G————A-——-A————— CCCT-C-
C———————- C-AGGTGTTGCTCTACAGCGATTCCCGCTATGTGGTGGATGCAATGACTAA
GGGC———-TGGGCCAAGAAATGGCAAGCGCAAGGATGGCAAAGAAACGCCAAGGAAAAGGC
TAAAAATCCGGATCTCTGGGAAATAATGTTAGCCCT-ATGC-A-A-A-AAACA——————-

AAAATGA--ACGGTGCGATCGCCTAG---CGG——————- T---GGC-GGCCTA-—-———~—
——————————— CC—==AA———AAC————A——————————
———————————————————————— AT-—————————————————————C--CCA--—--G-
—~———CTTAGTGG--—--ATAAGG-——————————~— GC——————- TT——————————————-
————————————————— T-—----GG---C-A-A--GTTCTGA

>Chloroflexus sp Y-400-fl

TT-CTTCCTC-CA-C-AAACGGGATTG--TGATGAT-GTACACCGACGGTAG-TGCTCTC
GGCAATCCTGGGCCGGGCGGGTACGGCGTTGTGCTGCG--CTACAAT-GACCA——————~
——————— T--TACCAGGAACTCACCGGTGGTTTTCGGCTCACGACCAACAACCGCATGGA
GTTAA-TGGCCTGTATTGTCGGGCTGCGTGCACTCAAG-C——==-G——A—-———— CCGG-T-
G———————- T-CGGTACGCCTGCACAGCGACTCGCGCTACGTCGTCGATGCTTTTCGCAA
AGGC---TGGATACACCGCTGGCAGGCACAAAACTGGATGCGCAGCGAGACCGAACCGGT
AAAAAATGCCGATCTCTGGGCTGAATTGCGCTTGCT-GTGT-G-A-A-GGTCA-—-=————
——————————————— TCAGGTTGAGTTCGTCTGGGTGCCCGGTCATCAGGGCGTAC-CTG
ACAATGA--ACGTTGTCACGAACTGG-—--CCA-—-=————- T---CGC-TGCCGC—==—=———



————————————————— CAGTGGAGT-—--C—-—--G—-—-CACATAA
>Synechococcus sp JA-3-3Ab
CACGGC-TGGCCG-ATTGCCCTCCTAG-—--TGGCAT-TTTTACCGACGGGGGCTGTTC-C
CCCAATCCAGGGCCAGGGGGATGGGCGGTGGTGGTGGT--TGAGGAT-GACCAGA-———~
—————— TT--GTGGATGAGTTTTACGGAGGGGATCCCGCCAGCACCAACAACCGTATGGA
ATTGACCGGCCTC-ATTCG-GGCTTTGCAATATTGTCGCGA-—-—-C-A————- CCCAGAG
CAA-CAGC-A-TAGACACCATCTACAGCGATTCCCACCTTTGCGTACAGACCTACAACGA
—-——T---TGGATGGAGCGCTGGGCAGCGCAGGGGTGGCGGCGG—-CGC-ACGGGGCCGGT
GGAAAACTTGGATCTGGTGCAGGAGCTGTATCAACTCAAGC-AGC-AGTGCCC—==————
——————————————— GCAGGTGCGGGTGGCCTGGATCCCGGCCCATCGGGGTCTGCGCTG
G-AACGAGTATGTG--GATGAGCTGGTCGC———————"—""—""""—"—"———————————— — —

————————————————— GC-GCCCGA---C-—--C-—-CAAGTAG
>Synechococcus sp JA-2-3Ba
GCCGTC-TGGCTG-CCTGCCCCCGCAG-—--CGGCAT-CTTCACGGACGGGGGATGTTC-T
CCCAATCCGGGGCCAGGGGGATGGGCCGTGGTGGTGGT--TCAAGAT-GATCGGG————~
—————— TT--GTGGAAGAGTTTTGGGGAGGGGATCCCGATAGCACCAGCAACCGCATGGA
GTTGACCGGCCTC-ATCCG-GGCTTTGCGGTATTGCCGCCA-—-—-C——————— CCCAGGG
CAA-CGGC-G-TCGATACCATCTACAGCGACTCCCACCTTTGCGTGCAGACTTACAACAA
—-——T---TGGATGGAGCGCTGGGCAGCCCAGGGATGGCGGCGG——-CGC-ACAGGGCCAGT
GGAAAACTTGGATCTGGTTGAGGAGTTATATCAACTCAAGC-AGG-AGTGCCC——=————
——————————————— TCAGGTGCGGGTGGTCTGGATCCCAGCCCACCAAGGTCTGCGCTG
G-AACGAGTACGTG--GATGGGTTGGTTGCCC——————~ A---GGC——————————————

————————————————— CAG-AAGTT---A-—--G—-—-GGGTTGA
>Cyanothece sp PCC 7425

AT-GAA-C-G—-——————~ CAGAAATTA--GCAAAAT-TTATACTGATGGAGCTTGTTC-C
GGCAATCCTGGTCCGGGGGGATGGGGEGGTTGTGGTTTA--CTTTGGG-GATGGCT————~
—————— CT--GTGCATGAGATGGGGGGGGCAGCAGCGGCCACCACAAACAATCGGATGGA
AATGC-AGGCTGCGATCGCCGCGCTGGAATTTTGTCAGGC-===T==G————~- CCGG-C-
CATC---CCC-CAGTTATCCTCTATACCGACAGTGAGTATGTCAAAAAAGGGATTACAGA
———-G-—-TGGCTACCAGGCTGGAAACGCAAGGGATGGAAAACCGCTCAGGGTAAACCCGT
GCTCAATCAAGACCTCTGGCAGGTGCTGGATCAACT-G-———-A-A-C-ACCAA-—————-
——————————————— AAGTGTGAACTGGCAGTACGTGCGGGGCCACTCTGGTAATG-CTG
GCAATGA--GCGCTGTGATGCGATCG---CCCG-AGCCTT---TGC-CGCCGG—==———-

——————————————— G-TC--AGAGC---C-G-AGACCTGTAA
>Halothece sp PCC 7418
AT-GTC-TCA-AC-T-CCCCGAAATTG--ATTGTAT-TTATACTGACGGCGCTTGTAC-G
GGAAACCCAGGCCCTGGCGGGTGGGGCGCTGTCTTTTA--CTTTAAA-AATGGTT————-
—————— CA--GTATATGAAATCGGTGGCGCGGAGCCGGAAACGACCAATAATCGGATGGA
AATGC-AAGCAGCGATCGCGTCATTAGAGTTATTTCAAGC—==--C——A-———— GTGA-A-
CAAAAAACAC-CGATTGTTCTCTACAGTGACAGTCAGTATCTGATTAAAGGTCTCACCCA
———A---TGGCTCAAAGGCTGGAAGAAAAAAGGCTGGAAAACGTCAACGGGCAAAGCTGT
TTTAAATCAAGACCTGTGGACAACATTAGACCAACT-G--—-A-ATC-ACTCT———————
———————————————— CTTATTGAGTGGAAGCACGTGCGCGGTCACGAAGGAATTG-CAG



——————————————— T-CC-=-GATAC---C-G-TAAT-GAGTG
>Microcoleus sp PCC 7113
AT-GCC-TTC-TA-C-TCGCCAAATTA--AATGTTT-TTACACCGATGGCGCTTGCGC-T
GGCAACCCTGGTCCCGGCGGCTGGGGTACTGTAGTTTA--TTTTACC-GATGGCT————~-
—————— CC——-GTTTATGAAATGGGTGGTGGGACTGCTCAAACCACAAACAACCGAATGGA
AATGC-AAGCAGCCATTCAGGCGTTGAAGGTTCTCAAGGC—==-A--T————- CGGC-T-
CAAACCGAAT-CCGTCATCCTCTACACCGATAGTGAATATGTCAAGAATGGCGTCACCAA
———A---TGGGTGAAAGGCTGGAAAAAGAAAGGCTGGAAGACAGCACAGGGAAAAGCTGT
TTTAAATCAAGATTTGTGGGAAACTCTTGATGAGCT-G--—-A-A-T-TCTCC———————
——————————————— CTTGGTGGAGTGGCAGTATGTTCGGGGGCACAGTGGCAATG-AGG

——————————— CA---AG---C-—---—-CC-—--T-TGGTACTC-———-———=——=———G-—
———————— A--TC--A-GGCGTTCGA--———=——==——=——————————CCTGA-—--G-
————— TAC--TC----CACCCTCC—-A——-——=ATC-———————————————————————
————————————— A-CTCA--AAC------—-—---TCCAACTCA

>Synechocystis sp PCC 7509

AT-GTC-TTC-TT-G-CGGCACAATTC--AAAGCGT-GTATACAGATGGAGCTTGCAC-T
GGCAATCCTGGCCCTGGGGGETTGGGECGTAGTTGTTTA--CTACACA-GATAAAT ————~
—————— CA--GTGCGCGAATTTGGCGGCAATGAAAAGCAAACGACCAATAATCGTATGGA
GATGC-AGGCAGCGATCGCAGCATTAACTTTTTTAACCGA-——~-A-—-A————~ CACC-G-
CCCACAGAAC-CAATAACGTTGTATACCGATAGCGAATATTTAATTAAAGGTGTAACTCA
——=G—-—-TGGGTAAAAAATTGGAAAAAAAAAGGCTGGAAAACCGCCACTGGTAAGCCCGT
ACTAAATCAAGACCTGTGGGAAAACCTCGACCAATT-G———-A-A-T-AGTAA-——————
——————————————— ATTGGTATTGTGGCAACACGTCCGGGGETCATGCGGGAAATG-TGG

——————————— AA---AA---A-——-——-CC-—--T-TATCGCTA--——-—-—-———————==C~—
———————— A--AC--A---AGGCAAA-——————=————————————————CC-————————
———————— AAAC----CTCCCA-C——-A———==AAC————————————————————————
——————————————— AACA--GAAT----—-—-—--TAGCTGAAAA

>Cylindrospermopsis raciborskil CS-505

AT-GTC-AAA-TC-A-ACGCATAATTA--AAAGTAT-ATATACCGATGGAGCTTGCAA-G
GGAAACCCAGGTCCTGGTGGTTGGGGTGTGGTTGTTTA--CTTTCAT-GATGGTT————-
—————— CA--ATTCATGAAATGGGGGAAGCATCTGACTACACTACAAACAATCAAATGGA
AATCC-AAGCTGCGATCGGGGCACTTGAATTATTAGCTCA-——-A—-——-T—-————-— CCGG—-A-
CAAGTTGAAC-CTATTACTCTATATAGCGATAGCGAATATCTAATTAATAGTGTGACTAA
———A-——-TGGATACATGGATGGAAAAAAAAGGGTTGGAAAAAATCAGATGGCACTCCGGT
GCAAAACCAAGAGCTACTAAAAATTATAGACAAGCT-G————-A-A-C-ACCAA——————-
——————————————— GCTAGTCAGGTGGCAACATGTACGTGGACATGCGGGTAATA-TAG

——————————— CG---AA---ATT----CC—--C-C--CTTTG-——-————————=——C~—
———————— A--AC--A-—--A--TTAT-—-———————————————————C——-CCC----C~—
————C---AA--——-—-- CAGTTG-C---TAAC--TAA-—————- TT———————————————

————————————— G-TCAA--GAAAC-—-—-C-T-T--AACCCAA

>Raphidiopsis brookii D9
AT-GTC-AAA-TC-A-ACGCATAATTA--AAAGTAT-ATATACTGATGGAGCTTGCAA-G
GGAAACCCAGGTCCTGGTGGTTGGGGETGTGGTTGCTTA--CTTTCAT-GATGGTT————-
—————— CA--ATTCATGAAATGGGGGAAGCATCTGATCACACTACAAACAATCAAATGGA
AATCC-AAGCTGCGATCGCAGCCCTTCAATTATTCGCTCA-——-A--T————- CCGG—-A-
CAAGTTGAAC-CTATTACTCTGTATAGTGATAGCGAATATCTAATTAACAGTGTGACTAA
———A-——TGGATACATGGATGGAAAAAAAGGGGTTGGAAAAAATCAGATGGCACTTCGGT
GCAAAACCAAGATCTACTAAAAGTTATAGACAAGCT-A————A-A-C-ACCAA-——————-
——————————————— TCTGGTCAAGTGGCAGCATGTACGTGGACATACGGGTAATA-TAG
GTAATGA--AAGATGCGATGTTATTG-—-CCCG-TTCTTT---TGC-GAGTGG———————



—————————————— GTCAA--GAAAC-—--C-T-T--AACCCAA
>Nostoc sp PCC 7120
AT-GTC-TAC-CC-A-ACCGATAATCG--AAAGTAT-ATACACTGATGGTGCTTGCAC-T
GGCAATCCTGGCCCTGGCGGCTGGGGTGTAGTTGTCTA--TTTTAGT-GATGGTT————~-
—————— CA--GTTCACGAAATGGGCGATGCTGCCAAGCATACCACCAATAATAAGATGGA
AATGC-AGGCGGCGATCGCCGCTCTCAAATTTCTCCACGA-===C—=T————~- CCGG-A-
CAAGCTGAAC-CCATTACCCTCTATACCGATAGTGAGTATCTAATTAACTGCGTCACCAA
———G-—-TGGGTAAAAGGTTGGAAAAAAAAGGGTTGGAAAAAATCTGATGGGAATCCAGT
TCAGAATCAAGACCTTCTAGAAACTTTAGATGAATT-A-——-A-A-T-AGCCG———————

——————————— TA---GA---ATG----CC--—-C-T--CTCTA----———————————C-
———————— A--AC--A---G--TTAT-——————==—————————————C—-TCC----C-
—-———C---GT------ CA--TG-CTCA-—--TAAATC-—————~— TT——————————————-

————————————— T-ACCT--GACAT-—--C-A-G—-—-TAAAATA
>Rivularia sp PCC 7116
AT-GTC-TTC-TC-A-GCCTACAATTC--AAAATAT-ATATACTGATGGCGCTTGTAC-C
GGCAATCCAGGTCCCGGTGGTTGGGGETGTTGTTGTTTA--CTTCGAT-GATGGTT————-
—————— CG-—-ATTCACGAAATCGGTGATGCATCAAAAAAAACCACCAATAACAGGATGGA
AATGC-AAGCCGCGATCGCAGCTTTGGAATTTTTAGAATC———-T—--T————- CCGG—-G-
CAAAACAAAC-CCGTTACTCTTTACACCGACAGCGAATATCTAATTAACTGCGTTACGAA
———G———-TGGGTGAAAGGATGGAAGCGTAAAGGTTGGAAGAAATCCGACGGAAAACCCGT
GCTTAACCAAGATTTATTGGAAATTCTAGATAATCT-T—-———A-A-T-AATCA-——7————
——————————————— AAAGATTAAATGGCAACACGTTCGCGGTCACGCTGGTAATA-TAG
GTAACGA--ACGTTGCGACACAATCG——-CCCG-TGGTTT---TGC-TTCAGG———————

——————————— GA-——-AA---ATA----CC-—-A-T--CGCTA----———————————A-
———————— A--GC--A--—A--ATGC-—————==————————————————T-G-————-G-—
——ATA-—————————— TAAATT----TCAGTGATGC——————~— TA-—————————————-
————————————— A-TT-----TCGCACAA-A-A--AGCCGAA

>Nodularia spumigena CCY9414

AT-GTC-CAA-CC-A-ACGCAAAATTC--AAAGCAT-CTACACCGATGGCGCTTGTAC-T
GGGAACCCTGGCCCTGGGGEGETTGGGEETGTGGTCGCTTA--TTTCAGT-GATGGCA—————
—————— AA--ATCCACGAAATGGGTGATGCTGCCAGCTATACGACTAATAATAAAATGGA
AATGC-AAGCGGCGATCGCAGCTTTAAATTTCTTCCACGC————A—-T————— CAGG—-A-
CAAGCTGAAC-CCATCACCCTCTATACCGATAGCGAATACTTGATCAACTGCGTGACTAA
———G———-TGGTTACCAGGATGGAAAAAAAGAGGCTGGAAAAAAGCAGACGGTAAACCTGT
CCAGAACCAAGAACTTTTAGAACTTCTCGATCAACT-C————A-A-T-ACTCG———————

——————————— TC---AA---ATC----CC---A-T--CTCTA--————-—-————————C-
———————— A--AG--A---A--TTAT--————————————————————C—-—-C-————-G-
————C-—-TA-————- CTGAGT-C---CTACAAATC-—————- TT-——————————————
————————————— T-AC---—--ATTCTTTA-G-G--TGAAGCA
>Calothrix sp PCC 7103
AT-GGC-TTC-AC-T----AACAATTG--AGAGTAT-ATACACAGACGGCGCCTGTAC-A

GGGAACCCAGGACCAGGAGGTTGGGGETGTGGTGGTTTA--TTTTGAT-GATGGTT ===~
—————— CG—=-GTTCATGAACTTGGAGATGGTTGTCGTCAAACAACGAATAACAGGATGGA
AATGC-AAGCTGCCATCGCAGCACTTCAATATTTGGAAGC—===G—-T=———- CAGG—-G—
CAAAGTTACC-CTATTACTTTGTACACAGATAGTGAGTATTTGATCAATTGCGTTACCAA
———G——-TGGGTTAAAAGCTGGAAAAAGAAGGGTTGGAAGAAAGCTGATGGTAAGCCAGT
TCAGAATCAGGATTTACTCGAAATTCTTGACGGACT-T-=---A-A-C-AGTCG—==———-
——————————————— TAAGGTTAGATGGGAACATGTTCGAGGTCATGCTGGTAATA-TAG



——————————— AA---AA---GTG----CC---A-G--TATTA-——————————————A-
———————— A--GC--AAAGC--CAAG-——————————————————————ACG-——-—--C~—
——AGA-———- AA---—-CTATTG-C-—-TTTC--G-A-—————- TG-—————————————-

————————————— T-AAAA--ACAAA---A-G-T--TTATGTA

>Richelia intracellularis HHO1
AT-GTC-TCC-AG-T-TCATAAAATCC--AAAGTAT-ATACACCGATGGTGCCTGCAC-T
GGGAACCCTGGTCCTGGTGGTTGGGGTGTGGTTATCTA--TTTTAAT-GATGGTT————-
—————— CG——-ATTCATGAAATAGGCGAGCCATGTGATTGCACTACTAATAACCGGATGGA
GATAG-AAGCTGCAATTGCAGCTTTGCGATATCTGCAAAC———-T--A—-———- GTGA-A-
AAAAATGAAC-AAATTACCCTTTACACAGATAGTGAATACTTAATTAACTGTGTAACAAA
———A-—-TGGGTAACAGGCTGGAAAGCAAAGGGGTGGAAGAAAGCCGATGGCAAACCAGT

——————————— TA---CC---GAA----CC———-A-T--TCCTA---————————————A-
———————— C--AC--A-—--A--ATTT--————————————————————CT-A-—————G-
~——-C---TGCA---—-ATTCAC-A----ACC-AC-A-—————- AA-———————————————

—————————————— ATGAA--TATGA---T-T-T--GGCTGCA
>Leptolyngbya sp PCC 7104

AT-GGC-AAT-TA-T—-————————— TG--AGCGAAT-CTATACAGACGGAGCCTGCTC-C
GGCAATCCTGGCCCCGGCGGCTGGGGAACCGTGCTGTA--CCTGGCC-GAGGGCG——=——~
—————— GC—-GTGCATGAGCTGGGCGGCGGCGAGGCCCAAACCACCAACAACCGGATGGA
AATGC-AGGCTGCGATCGCAGGTCTGACCCTGCTGCGCGATAGCG—=-G————— CCA-———-
——-GACCCAGC-CTGTCACCCTGCATACCGATAGCGAGTACGTGCTCAAGGGCATCACCCA
———-G-——-TGGATTGCCGGCTGGAAGCGGCGGGGCTGGGTGAACTCGGCCAAAAAGCCGGT
CCTCAACCGCGACCTGTGGGAGGTTTTGGATGCCTT-G-—-—-—-A-—--C—-CACCGAGGTCAA
TCAAACCCTCGATCGCCCCCTCCAGTGGGTCTACGTGCGCGGCCATTCGGGCGA-T-GTG

————————————————— GG--CATCG——--T---T--GCCCTAG
>Leptolyngbya sp PCC 7376

AT-GAT-CA—————""——————"———————— AACGAAT-TTATACCGACGGCGGCTGCAT-C
AATAATCCCGGTTCCGGTGGCTGGGGCGTTGTGATTCA-—-ATATCAA-AATGGCT—————
—————— CT--GTTTCCGAACTTGGCGATCATGAAGCCCAAACCACAAATAATCGCATGGA
GATGC-AAGCTGCCATCGAAGCCCTCAAACAATTTCGAGATAGCG——A————— TCA———-
—-—GCGCGAAC-CCATCCAGCTCCTTACCGATAGTAAATACGTAATTGATGGCATTACGAA
———G———-TGGATTAAAGGCTGGAAACGGAAAGGCTGGAAAAAATCATCCGGTGCACCAGT
CCTCAATAAAGATCTCTGGCAGGAAATGGATAAACT-G————-A-A-T-CACCC——————-
——————————————— TGCTGTGCAATGGACTCACGTTAAAGGCCATAGCGGTGAGC-CTG
GGAATGA--ACGTGCCGATGCGATCG---CCAA-CAGTTT---TGC-CCGTGG——————~

————————————————— CC--AAATC---C---A--GAGATAT
>Gloeobacter kilaueensis JSI
AT-GAT-C——————————————————————— CGGAT-CGTTACCGATGGCGCETGCCT -G

———A-—-TGGCTGCCCGGCTGGAAACGCCGCCAGTGGCGCACCGCCGCCGGTAAGCCCGT
CGAGAACCGCGACCTCTGGGAAGCACTCGAAAAAGT-G==—=-G-C-G—-GCGG===———~—



—————————————— GCCGGGTGCAGTGGCAACACGTCTACGGCCATCGCGGCCATG-CTG
AGAACGA--GCGGGCAAACGATCTGG---CCCA-GGCTGCCGCTGC-CCGCAGACCGGTG

CCGCCCGCTGTCG--—-AA-—-CCT--=-GC—--TGC—-TTTTG-——-———=——————- C-
——AACCAGC--GC—--T-—-——-- CCCCGCTCAGACGGTATTACCTATC-———— TC-——-A-
———————————————— GCTTGA—————————————T———————

————————————————— CG--ATGGC---C---A--GATCGAG
>Gloeobacter violaceus PCC 7421
AT-GTT-T--—f———————————————— — — — — CGGAT-AGCGACCGACGGGGECCTGCAG—-C

———G———-TGGCTGCCCGGCTGGAAGCGGCGCGGCTGGATCACTTCCACCGGCAAACCCGT
CGAGAACCGGGATCTGTGGGAAGCGCTGGAGCGGGEC-G==—=G-T-A--GGGG===————
—————————————— GGCGCGTGCTCTGGGAGCATGTGCGCGGCCACACCGGCCACC-CCG
AGAATGA--GCGGGCCAACACGCTCG——--CCCA-GACGGC-=--AGC-CCGCGG====——~

——————————— CG---GT---GCT----CC---GGC-—-CGTTG-———-——————=——=G-—
C-GCC-CGG--AC--T--———- GTGCCCACCAATGGAACGACCTATCTG--AGT--—-C-
———————————————— TGGTGG-——————————=—A—————————————

————————————————— CG--GGCAC——--C——-T--CAG-CCG
>Prochlorococcus marinus str NATLZA
AT-GTC-TAA-AG-A-AGAAAAATTAGCGATTGCTGCAGCAACCGATGGTGCATGCAG-T
GGTAATCCTGGTCCGGGTGGCTGGGGAGCATTAATCAG--ATTCCAG-GATGGAA————-
—————— GC-—-GAGATTGAATTCGGTGGGAACTCCCCCGAGACAACGAATAATCGCATGGA
ATTAC-AGGCTGCATTATTTATTCTAGAAAAATTAAAA-AA--CA--T————-— AAA—--A-
TTTGCC-CCTTCACTAACTATTAAAACTGATAGCAAATATTTAATTGATGGAATGGACAA
———A-—-TGGATGCCAAATTGGAAAAAGAAAGGCTGGAAAACTGCCTCTGGCAAACCAGT
TCTCAATCAAGATTTGTGGAAAGCTCTTGACCATCC-T-—---G-A-A-CTACC—-——————
——————————————— AAAAATCAAACTTCAATATGTCAAAGGTCATAGCGGAGAAA-AGG
ATAATGA--CAGAGTCGATGCAATTG---CGGT-AGCTTT---TTC-TAAAGG———————

————————————————————————————— C-A-A--CAACTAA
>Prochlorococcus marinus str MIT 9313
AT-GGC-TGA-TG-G-TCGTGGACGGGTTGTGGCTGCTGCCACTGATGGGGCTTGTAG-T
GGAAATCCTGGCCCTGGGGGCTGGGGGGCACTGCTGCG--CTTTGAG-GATGGGA—————
—————— GC--GTGGAGGAGTTCGGAGGCTATGCGCCGGCCACGACCAACAACCGCATGGA
ACTTC-AGGCGGCCCTTCATGTGCTGGAGCAGCTCAAAGAG—-CT--T————- CCT--T-
GTCACC-CCG-ATTTAAAGATCCGTACCGACAGCAAATATTTAATTGATGGTTTGAGCAA
———-A-—-TGGATGGCGGGATGGAAACGTAAGGGTTGGCGTACGGCGGCTGGCAAGCCTGT
GCTGAATCAAGATCTCTGGCGAGCTCTAGACCGTGC-T--—-C-G-C-TTGGA—-—————-—
——————————————— TCATGTGCCCCTGGCTTATGTGAAAGGTCATAGCGGTGACC-CAG

——————————— AG---GTGGTACT----CC-—-A-G-—-CGTTG--———-————————-A-
—~TGTC-TGG--AC—-A-——-G-—GGGTCAGC——————————————————————— C———-T-
———————————————— CTATTG-——————=———=—=C——————————————— o~

——————————————— ACTC--GGTCT---T-G-T--TGAGCCG
>Prochlorococcus sp MIT9303
AT-GGC-TGA-TG-G-TCGTGGACGGGTTGTTGCTGCTGCCACTGATGGGGCTTGTAG-T
GGAAATCCTGGCCCTGGGGGCTGGGGGGCACTGCTGCG--CTTTGAG-GATGGGA-———~
—————— GC--GTGGAGGAGTTCGGAGGCCATGCGCCGGCCACGACCAACAACCGCATGGA
ACTTC-AGGCGGCCCTTCATGTGCTGGAGCAGCTCAAAGAG--CT--T————- CCT--T-
GTCACC-CCG-ATTTAAAGATCCGTACCGACAGCAAATATTTAATTGATGGTTTAAGCAA
—-——A-—--TGGATGGCGGGATGGAAACGTAAGGGTTGGCGTACGGCGGCTGGCAAGCCTGT



GCTGAATCAGGATCTCTGGCGAGCTCTAGACCGTGC-G—-——C-G-C-TTGGA-———-——
——————————————— TGATGTGCCCCTGGCTTATGTGAAAGGTCACAGCGGTGACC-CAG
ACAATGA--AAGGGTTGACCAAATCG-—--CAGTGAGCTTT-—-T-C-CAAAGG——————-

——————————— AG---GTGGTGCT----GC---A-G--CGTTG---——-——————-——A-
—~TGTC-TGG-—-AC——-A-——-G-—GGGTCAGC-———=——=———=——————————— C----T-
———————————————— CTATTG-———-——————==C———————————————

——————————————— ACTC--GGTCT---T-G-T--TGAGCCG
>Synechococcus sp WH 8102
AT-GGC-TGA-AG-A-ACGTGGTCGGGTTGTGGCTGCAGCCACCGATGGAGCCTGCAG-T
GGCAACCCGGGTCCAGGCGGTTGGGGCGCTTTGCTGCG--ATTTGAA-GATGGCA————~
—————— GT--GTTGAGGAATTCGGCGGCCATGACCCGGCAACGACCAACAACCGCATGGA
ACTGC-AGGCGGCGCTGGAGTTGCTGCAGCGCCTGAAACAA--CT--G————— CCA--C-
GCCATC-CCG-ATCTGACGATTCGCACCGACAGCAAGTACCTGATCGATGGGCTCGGCTC
———-C—-——-TGGATGAAGGGCTGGAAGCGCAAGGGTTGGAAGACAGCGGCTGGCAAGCCTGT
GCTCAACCAGGATCTCTGGAAAGCCCTGGATGCAGC-T----C-G-G-CTGGA-—-—————
——————————————— TGATGTGCCGCTGGCCTACGTGAAAGGTCACAGCGGTGATC-CGG

—————————— GCGTTCGT-T--GG-——-AT---C-T--CGGCC———-———=——-———-AG
——-CCAGCC--GT--T---G-—AGAG--——————=—————~— C-—---GA----- C----G-
———————————————— TTGCGG==——=———=——=—=Co=————————————

——————————————— AGTC--GATGT---C-G-A--TGCTGAT
>Synechococcus sp CC9605
AT-GGC-GGA-AG-G-ACGGGGACGGGTCGTGGCTGCAGCAACGGATGGTGCCTGCAG-C
GGCAATCCAGGTCCGGGGGGTTGGGGCGCGTTGTTGCG--TTTCGAA-GATGGCA-————
—————— GC--GTTGAGGAATTCGGTGGCCATGCGCCCGACACTACCAACAACCGCATGGA
ACTGC-AGGCGGCATTGGAGGTGCTGCAACGGCTGGAGCAG--CT--G————~— CCC--C-
GTCATC-CGG-ATCTCACCCTGCGCACTGACAGCAAATATCTGATCGATGGCCTGGGCTC
———C-—-TGGATCAAAGGCTGGAAGCGCAAAGGTTGGAAAACGGCTGCTGGCAAGCCCGT
GCTCAACCAGGACCTCTGGAAGGCCCTGGATGCTGC-C-===-C-G-T-CTGGA-———————
——————————————— TGACGTCCCCCTGAGCTACGTCAAAGGCCACAGCGGTGATC-CCG

————————————— C-CTCC--AAGGC---C-G-C-—-ACCAGGC
>Prochlorococcus sp W11
AT-GAA-TAG-TA-G-TCAAAATATTGCAATTGAAGCTGCTACTGATGGAGCCTGCAG-T
GGTAACCCTGGTAACGGAGGATGGGGAGGTTTAATTTT--ATTTGAG-GATGGAA-————~
—————— GT--GAATTAGAAATTGGAGGTTTTGAAAAAAATACTACCAATAATAGGATGGA
ACTTA-TGGCTGCCATCAAAACTCTAGAAAAATTAAAACAA-——-T--T-———- CAA--A-
CTAAAAAAAA-ATTTTAAATTAAGAACAGATAGTAAATACTTAATTGATGGCTATAGTAA
———T-—--TGGATATATAATTGGAAGAAAAACGGTTGGAAAACAAGTACTGGTAAATTAGT
TCAGAATCTAGATTTATGGCAAAAGATTGATGGATT-A-—-—--A-G-A-ATTAA-——————
——————————————— TGAAGTAAGCATGGAATTTGTTAAAGGGCATAGTGGAGATA-AAT
ATAATGA--AAGAGTAGATCTAATAG---CAACTAATTAT---A-G-TAAAGG———————

——————————— TA-—-T--—-——-T--—-TATAAA--—--G---T--————————AGAAAAA
AAGCG-A----- CAAG———-A-—-AAAT-—————————————— ATT--G------ ATCAAC-
———————————————— TTGATT—————————————T——————————
——————————————— GGCA--G-------C-A-C--CCCAAGA

>Prochlorococcus sp W8

AT-GGA-TAT-CA-A-AAATAACATTGCAATCGAAGCTGCTACTGATGGAGCTTGTAG-T
GGTAATCCTGGGAATGGTGGATGGGGETGGCTTAATAAT--TTTTTCT-GATGGCA-———~
—————— GT--GAAATTGAAATTGGCGGTGCTGCAGAAAACACTACCAATAATAGAATGGA
ACTTA-TTGCAGCAATAAAAACAATTGAAAAACTTAAAAAT——-T--T—-———- CAG—-A-
TTAAAGGAAA-ATTTTAAATTAAGAACTGATAGTAAATATCTTATAGAAGGTTATACAAA



——-T-—--TGGATTAAAAACTGGAAAAAAAATGGTTGGAAAACAAGTAATGGAAAATCTGT
ACAAAATTTAGATTTATGGCAACAAATTGACTCTTT-A-——-A-G-A-ATTCC——————-
——————————————— AGGTTTAACTATGGAATTTGTAAAAGGTCATAGTGGAGATC-CTT

——————————— AA-—--TAAAT-AT----CG-—--A----C-——-C-—————————————-AG
AATTC-A----- AAAA-—-A-—AAAGA-————————————————— CAT-—-———- TTAATT-
———————————————— TAGATA————————————— A ————————

——————————————— AAAA--GAAAT-—--T-G-C--GCCAGAA
>Prochlorococcus sp MIT9515
AT-GAA-TAG-TA-A-AACAAATATTGCTATTGAAGCTGCAACAGATGGTGCTTGCAG-T
GGAAACCCGGGACCTGGTGGATGGGGAGGTTTAATAAT--CTTCATT-GACAATA————-
—————— GC--GAAATAGAAATAGGTGGTTCAGAGCAGAATACTACTAATAATCGAATGGA
ACTCA-CTGCAGCAATAAAAACTCTCGAAAAGTTAAAAAAT--TA--T—-————- CAA--T-
—-TAAAAGAAA-ACTTTAAATTAAGAACAGATAGTAAATATGTTATTGAAGGTTATACAAA
———A-——-TGGATCAGTAATTGGAAGAAAAATGGATGGAAAACGAGTGCAGGAAAATCTGT
ACAGAACTTAGATTTATGGCAAAAAATAGATGAATT-A————A-G-A-ATACA-—————-—

——————————— AA---T----—-T----CC---A-——-C—--T—-—————————AGATAGT
GAAGT-T----- AAAA-—-A--ATTA-—————————————-— T--CTT--—-——- CAGAAA-



Supplementary Alignment 3

Aligned homologs of the Trichodesmium erythraeum twintron host gene Tery 4732.
These alignments were were done with ProbCons (see Methods) and used to build
the Bayesian tree shown in Figure 2B.

>Trichodesmlium erythraeum IMS101
ATG--A--A-TGA--—-———- A———mmm ACAACTAAC-—————————————~—

GGAGCAGAGGGTT--GGGCAACTGCGTAACTTAATTGAAACCCTACATATAGCCGATGAA
GTGGCCAATAAAGGCTATCTAATCACTAGCTCTGAACTGGCAGATTTAATGGATATCAAT
GCCAGTGCAGTTACTAGTCGTGGAGATCATTGGGTATGGCGGAACTGGGTTGTATCTAGA

GTCCGTCGTGAAGGGAACCAAAGT————- GCGATTCGTTT-——===——————————————
________ C___________________________________________________
___________________________ T________________________________
——————— GCTAA

>Cyanothece sp PCC 7425

ATG--T--C-TGA-———-——- GTTGCAAGAACTGATCGCTACCGTC———————————————
AC===-G—==———- ACC—====—————————- GATTCC---GAGGAT-CACC--TCAGTCG

CACTCTCCGGGTC—=-GGACAGTTGAAGAATTTAATTGAAACCCTGCGGATTGCGGAGGAA
ATTTCTAAACAGCGCTATTTAATTAGTAGTTCCGAACTGGCAGATCTGATGGATGTCAAT
GCCAGCGCCGTAACCAGTCGGGGGGATGAATGGGETCTGGCGGAACTGGGTTGTTTCCAGG

________ G___________________________________________________
___________________________ G________________________________
——————— ATTAG

>Cyanobacterium sp UCYN-AZ

ATG--A--T-TGA--—————- Cm—m—mmm - GCAACTGTC-——————————————
AA-—-T--————- ACA-—————————————— ATTGAA---GAATTT-GATC--TTTCTCG

TGAAGAGAGAGTC--ATTGAAATTCAAAACCTCATTGAAACCTTGCGTATTGCTGATGAA
ATAGCTGAGAAAGGCTATCTAATTACCAGTTCTGAATTAGCTGATTTAATGGATATTAAT
GCCAGTGCTGTTACAAGTCGTGGCGATCACTGGTCATGGCGAAACTGGGTAGTTTCTAGA
GTTCGTAGAGAAGGAAACCAAATTCTCTGGCAACTAGAAAAGAT === ————

________ T___________________________________________________
___________________________ G________________________________
——————— ATTAA

>Synechocystis sp PCC 6714

ATG--G--A-AAA-——————-— r----——-——————-—- ATTATCAAT-———————————————
AA-——-T—-——————-— ¢cIGg-—--—-————————- GAA-—————- GAGTAT-CTGT--TATCGAG

GGAAGAACGGATC--CTCCAGGTGCGTAATTTAGTGGAAACCCTACGGGCCGCTGAAGAA
ATTGCCAAGCAGGGCTACTTAATTACCAGTTCAGAGTTGGCAGATTTAATGGATATTAAC
CCCAGTGCTGTCACTAGCCGGGGAGATCATTGGTCTTGGCGCAATTGGGTGGTGTCTCGG

—————————————————————————————————————————— TTGCATATTGCTGATGAA
ATTGCAAGTAAGGGTTACTTGATCAGTAGTTCGGAATTGGCTGATCTGATGGATGTCAAT
GCTAGTGCTGTCACCAGTCGCGGTGATAACTGGGCTTGGCGGAATTGGGAAGTTTCCAGA



________ A___________________________________________________
___________________________ G________________________________
——————— ACTAA

>Synechococcus sp NKBG15041c

ATG--A--C-TGA-—————-— A-—————————————— ACCCAGAGT-——————————————
Tl——-T—-——=———- GTTT————————— CT-—-GACGAT---GCCACCA-CCG—-—-ATTCTCA

CCATGAGCGGGTG--CAACGGTTAACCGATGTCATCGAAAGCCTCCGCATTGCCGACGAA
ATTGCAGAAAATGGCTATTTCATCAGTAGTTCTGAGCTGGCAGATTTGATGGATGTTAAC
GCCAGTGCTGTCACCAGTCGCGGCCATGAGTGGACATGGCGCAATTGGATTGTTTCCCGT

——————— CCTAA

>Cyanobacterium UCYN-A

ATG--A--T-TGA----——- C—————— - GCAGCTGTC-—————————————-
AA-—-T--————- ACA-—————————————— ATTGAA---GAATTT-GATC--TTTCTCG

TGAAGAGAGAGTT--ATTGAAATTCAAAATCTCATTGAAACCTTGCGTATTGCTGATGAA
ATAGCTGAAAAAGGCTATTTAATTACTAGTTCTGAATTAGCCGATTTAATGGATATTAAT
GCTAGTGCTGTTACGAGTCGTGGTGATCATTGGTCATGGCGAAACTGGGTAGTTTCTAGA
GTTCGTAGAGAAGGAAACCAAATTCTTTGGCAACTAGAGAAGAT === ————

________ T___________________________________________________
___________________________ G________________________________
——————— ATTAA

>Synechocystis sp PCC 6803

ATG--G--A-AAA-—————— IT--—————————- ATTGTCAAT-—————————————~
AA——-T—-—————~ GTG—-=———————————~ GAA—-————- GAGTAT-CTGT--TATCGAG

GGAAGAACGGATT--CTCCAGGTGCGTAACTTGGTAGAAACCCTCCGGGCCGCCGAAGAA
ATTGCCAAGCAGGGGTATTTAATTACCAGTTCGGAGTTGGCTGACTTGATGGATATTAAC
CCCAGTGCCGTCACCAGTCGGGGGGATCATTGGTCATGGCGTAACTGGGTCGTTTCCAGG

________ A___________________________________________________
___________________________ G________________________________
——————— ACTAA

>Thermosynechococcus elongatus BP-1

ATG--G--T-GCA-—————- A-———————— === CCATCCTTGGGGCTTGATGGTGAC
GG-—--TGAATGGTTGG—====—————————— GGG=—===——— GAA----AATC--ACCCCAG

TGGTCTGAGCGCCGTGCCCGCCTTGAAGAACTCATTGTGACACTGCGAATTGCCGATGAA
TTGGCGGCTGGTAAATACTTGATTACCAGTGGCGAATTGGCAGAATTGATGGATGTCCAC
GCCAGTGCCGTCACTAGTCGCGGTGAAGAATGGGTATGGCGCAACTGGCAGATCTCGCGG

________ T___________________________________________________
——————————————————————————— GATGTGGC-—--CAAAGAGCAGTCCTCAGAATTA
CCCCCGACGTAG

>Leptolyngbya sp PCC 7104

ATG--G—--C-AGA-——————-— C——————————————= TCTGGAACT——————————————~—
TCTCCC——————— ATT-—————"————————— AGCGAAAACTTTGAT-TCTT--TACCCCG

AGAGGTCAGGGTT--GATAGCCTCCGCAACGTGCTCGAAACCCTGCAAATTGCCGACGAA
ATTGCCAAACAGGGCTATTTAATCACCAGTTCAGAACTGGCCGATTTAATGGATGTGAAC
GCCAGTGCTGTCACCAGCCGAGGAGAATTTTGGGCCTGGCGAAACTGGTCGGTGTCACGG

>Lyngbya sp CCY 8106



GA---T-—————- GCA--———-————————- CAA-—-——- GAA----GTGT--TACCCCG
TGAGGTTAGGGTT--AACCAACTTCGTAATTTGATAGAAACCTTGCATATTGCTGATGAA
ATTGCCAGCAAGGGTTACTTGATCAGTAGTTCTGAATTGGCTGATCTGATGGATGTCAAT
GCTAGTGCTGTCACCAGTCGCGGTGATAACTGGGCTTGGCGGAATTGGGAAGTCTCTAGA
GTTCGCCGTGAGGGAAATCAAATCCTTTGGCAATTGGAACGGGT ————————————————

________ A___________________________________________________
___________________________ G________________________________
——————— ACTAA

>Cyanothece sp CCY 0110

ATG--A--T-TGA-—————— C—mmm—————————— TCATCTGTC—————===———————
AA——-T—-—————~ ACA-——————=——————— ATTGAA---GAATTT-GATC--TCTCCCG

TGAAGAGAGAGTC—--ATCGAAATTCAAAACCTCATTGAAACCCTACGCATTGCTGATGAA
ATCGCTGATAAGGGTTACTTAATCACTAGCTCAGAATTAGCGGATTTAATGGATATAAAT
GCCAGTGCTGTCACCAGTCGGGGTGATCATTGGTCTTGGCGTAACTGGGTTGTTTCACGG
GTTCGCCGAGAAGGAAATCAAATTCTTTGGCAACTCGAAAAAAT ————————————————

________ T___________________________________________________
___________________________ G________________________________
——————— ATTAA

>Arthrospira sp PCC 8005

ATG-—-A--C-TGA-——————— G——————————————- CCAATCAAC———————————————
GA-—--G——————-— TCC——————————————— AAT————————- GAG-AGTT--TACCCCG

GGAATTTCGAGTC--AATCAACTTAGGAATCTCATAGAAACCCTGCATATTGCCGACGAA
ATTGCTAGTAAAGGCTATTTGATCAGTAGTTCAGAACTTGCTGATTTAATGGATATTAAC
GCTAGTGCGGTCACCAGTCGCGGCGATAACTGGGCGTGGCGAAATTGGGAAGTTTCCCGG
GTTAGACGGGAAGGCAATCAAATCCTCTGGCAATTGGAGAGGGT === —————

________ T___________________________________________________
___________________________ G________________________________
——————— ATTAG

>Planktothrix NIVA-CYA 98

ATG--A--C-TGA-—————- Cmmmm— - ——— TTAATTAAT-——————————————
GA-—-T-—————- TCA-—————————————- CTA--——————- GAA-AACC--TACCGCG

CGAGGTTAGGGTG—-AACCAACTTCGCAATTTGATCGAGACCCTGCATATTGCTGATGAA
ATTGCTACCAAGGGCTACTTAATCAGTAGTTCTGAACTGGCCGATCTCATGGATATTAAT
GCCAGTGCTGTCACCAGTCGAGGGGATAACTGGGCATGGCGCAATTGGGAAGTATCCAGA

________ T___________________________________________________
___________________________ A________________________________
——————— ACTAG

>Oscillatoria acuminata PCC 6304

ATG--G--A-CAC-——-———- A———mmm ACTGCCCATTCCACTA-————- CT
GA-—-A-—————- TCC——————————————- CTT----————- GAC-AACT--TACCCCG

TGAGGTGAGGGTC--ACTCAACTCCAGTACCTGATGCAAACCCTGGAAATCGCCGATCGC
ATCGCCACCAAAGGCTATCTGATCACGAGTTCCGAACTAGCCGACCTGATGGATGTCAAT
GCCAGCGCCGTCACCAGTCGCGGCGACAACTGGCCTTGGCGTAACTGGATCGTCTCCCGG

________ T___________________________________________________
——————————————————————————— GATTTATTTAACGGATCCGGTGAGGATGATGGG
GCCGGAGAATAA

>Crocosphaera watsonil WH 8501

ATG--A--T-TGA--—————- Cm—m—mmm - TCATCTGTC-—————————————~-
AA-—-T--————- ACA-—————————————— ATTGAAGAATTC----GATC--TCTCCCG

TGAAGAGAGAGTC--ATTGAAATTCAAAACCTCATTGAAACCCTACGGGTTGCTGAGGAG
ATCGCTAGTAAAGGTTACTTAATTACTAGCTCAGAATTAGCTGATTTAATGGACATCAAT
GCCAGTGCAGTCACCAGTCGTGGTGATCATTGGTCTTGGCGTAACTGGGTTGTTTCGAGG



________ C___________________________________________________
___________________________ G________________________________
——————— ATTAA

>Acaryochloris marina MBICI11017
CTC--C--C-GAAGTGAATCA-—————————————~— ACATCCT---C——==——————~— CC
GA-—--T—-—————- CAT-—————————————— GCA-————— GAA-—-—--CATC--CTGCCAG

TGAATCGAGGATC--TCTCATCTGCAGGATTTAGTCGAAACGTTGGAAATTGCCGATCAC
ATTGCGAAAGAGGGTTATCTAATCAGCAGTTCTGAATTAGCAGATCTAATGGCGGTCCAC
GCCAACGCGGTCACTAGCAGAGGGGATGAATGGGTGTGGCGCAATTGGCTAATCTCCCGT
GTCCGTCGGGAAGGCAACCAGATTCTGTGGCAGTTAGAGCGTCT—==========—=————

________ T___________________________________________________
——————————————————————————— AAC-——————"—"—"""""""""""""—"———————————
—————— TCCTAG

>Synechococcus sp PCC 7002

ATG--A--C-AGA----——- T-———m—————————— CTCACCAGC-—————————————-
CT-—--T—-—————— G———————————= CC---CCTGAA---GACATTA-CCC—--TGCCCTA

CCATGAACGAGTT--AAGCGCTTAACAGACCTCATCGAAAGTCTCCGTATTGCCGATGAA
ATTGCGGAAAATGGTTATTTTATTAGTAGTTCTGAGTTGGCAGATCTAATGGATGTGAAT
GCCAGTGCCGTCACCAGTCGGGGCCATGAATGGACTTGGCGCAATTGGATTGTCTCCCGG
GTCAAACGAGAAGGTAATCAGATCCTTTGGCAACTCGACCGCAT === ————

——————— CCTAA

>Cylindrospermopsis raciborskil CS-505

ACT--A--T-GGA---———- A———mmm ACATCTACA-——————————————
GG———A-—————-— ATAT-————————- CT-—-GTGGTGACACAGGAA-GAAA--AACCCCC

GGAAATGAGAATA--TTACAAATCCGTAATCTCATGGAAACCCTAAAGATTGCGGACGAA
ATTGCCCAGAAAGGTTACTTAATCACCAGTTCCGAACTAGCAGATTTAATGGATGTTCAT
GCCAGTGCAGTGACAAGTCGCGGTGATCAGTGGAGATGGCGTAACTGGATAGTGTCACGA

——————— ATTAA

>Raphidiopsis brookii D9

ACT--A--T-GGA--—————- A-————mm— - CCATCTACA-——————————————
GG—-———A-——————— ATAACAGGAATATCT---GTGGTGACACAGGAA-GAAA--AACCCCC

GGAAATGAGAATC--TTACAAATCCGTAATCTCATGGAAACCCTAAAGATTGCAGACGAA
ATTGCCCAGAAAGGTTACTTAATCACCAGTTCTGAACTAGCAGATTTAATGGATGTTCAT
GCCAGTGCCGTGACAAGTCGCGGTGATCAATGGCGATGGCGAAACTGGATAGTGTCACGG

——————— ATTAA

>Halothece sp PCC 7418

ATATGC--AAGAACTAGAGGA-——————————————— ACGGACA-—-—- ATC————————-
GA-—=G——————- GAT-===—===——————— TCT-——==————————~ CGCCTGGTGCAAG

——GCGATCGGATG--GAAGGACTGAATCATTTAATTGAATCCCTCAGAATTGCCGATGAA
ATTGCCGAAAAAGGCTATCTCATTAGTAGTTCTGAACTTGCGGATTTAATGAATGTTAAC
GCCAGCGCCGTTACCAGTAGAGGCAATCACTGGTCTTGGCGCAATTGGGTCGTTTCACGA

—————— GGCTAA
>Leptolyngbya sp PCC 7376



AR---C------- To——————————- CT---ACAGAAGAACTTG----TTT--TATCCCG
TCAAGAGCGCGTT--CACCAGCTATCTGCCTTAATTGAGAGCCTCCGTATCGCCGATGAA
ATCGCAGAGAAAGGCTACTTTATCAGTAGCTCCGAACTTGCTGATCTCATGGATGTAAAT
GCCAGTGCTGTAACTAGCCGTGGCCACGAATGGACATGGCGTAATTGGATCGTTTCCCGT
GTGAAGCGTGAAGGTAACCAAATTTTGTGGCAACTAGACCGCAT ————————————————

——————— CCTAA

>Calothrix sp PCC 7103

ATG--A--T-AGA-—————-— T--————————————- GCTTCTATCTCCTATGCGAGCAAC
AA-—-T-—————- ACT-—-————————————- AAT--——————- GAA-GAGA--TACCACG

CGAAATGCGGGTA--ACGCAACTTCGCAACCTCGTTGATACCCTCCGTATCGCCGATGAA
ATTGCTGATAAAGGTTATTTAATAACCAGTTCTGAACTAGCTGATTTAATGGATGTTCAT
GCCAGCGCTGTTACCAGTCGTGGAGATCAGTGGCGCTGGCGAAATTGGGTTGTCTCTCGC
GTTCGTAGAGAAGGTAATCAAATACTTTGGGAACTCGAACGTGGAGATAAAATTCAGGAA
GAGAGCAAT — = = = = = = = = =

___________________________ G________________________________
——————— AGTAA

>Microcoleus sp PCC 7113

ATG--A--T-GGA-——-—-——- To—————————————- TCACCTGTT-—————————————~—
TC——-T-—————- TCCC—===————— CTGCTGGTGCA---ATTGAA-GACT--TACCTCG

CGAGGTGAGAGTT--GCTCAACTCCGTAACTTGGTGGAAACTCTCCACATCGCCGATGAG
ATAGCCCGCCAAGGCTACCTGATTAGCAGTTCTGAGCTGGCTGACTTAATGGATGTTAAT
GCCAGTGCCGTGACTAGTCGCGGCGACCACTGGCCTTGGCGAAATTGGATTGTGTCACGA
GTCCGACGTGAAGGCAATCAAATTCTTTGGCAACTTGAACGAGT === ————

——————— GTTAA

>Rivularia sp PCC 7116

ACT--A--T-GGA---———- A———mmm TCATCTAGC-—————————————-
GC——-T—-——————- TCTG————————— CTACCTTGCAAAACGAA-——-GATT--TACCACG

CGAAACAAGAGTC—--TCGCAACTCCGCAGTTTAGTTGAAACTCTTCGCATTGCTGACGAA
ATAGCCGAAAAAGGTTACTTAATCACAAGTTCCGAATTAGCGGACTTAATGAACGTCCAT
GCTAGTGCTGTTACTAGCCGTGGAGACCAATGGCGTTGGAGAAACTGGATAGTTTCCCGA

———————— cGATA--—————————"——"———————————————-AACTTGAC——-G————————
————————————— ATG---ATGAAGGAG—————"""""""""""""""""""""—=————————
——————— AGTAA

>Acaryochloris sp CCMEE 5410
CTC--C--C-GAAGTGAATCA-—————————————~— ACATCCT---C——————————- ofe
GA-—-T--————- CAT-—————————————- GCA-———————- GAA-CATC--CTGCCAG

TGAATCAAGGATC--TCTCATCTGCAGGATTTAGTCGAAACGTTGGAAATTGCCGATCAC
ATTGCGAAAGAGGGTTATCTAATCAGCAGTTCTGAATTAGCAGATCTAATGGCGGTCCAC
GCCAACGCGGTCACTAGCAGAGGGGATGAATGGGTGTGGCGCAATTGGCTAATCTCCCGT

________ T___________________________________________________
——————————————————————————— AAC—————— e m e
—————— TCCTAA

>Synechocystis sp PCC 7509

AT---A--T-GGA-—————— IT--—————————- TCACCAGCC——======—=—————
CC———-A-—————~ ATAA————————— ATACTCATGC—=—=——~- AGAC-GAAT--TACCCCG

CGAGGTCAAAGTG--GGACAGTTGCGCCACTTGATTGATACGCTGCGTATAGCGGAAGAA
ATTGCGACCAAAGGCTACCTAATTACAAGTTCCGAACTTGCCGATTTGATGGATGTCCAC
GCCAGCGCCGTCACCAGTCGCGGAGACGAGTGGCGCTGGCGCAACTGGATTGTGTCGAGA



———————— AGACG-———=———————————————————————ATGTTAGT---TCGGCAACT
AGCTATAACTCCGACC-—=CCGCCACT G ——=———————————————
——————— AGTAG

>Richelia intracellularis HHO1

ATG--A--T-TGA-—————-— C——————————————- TCATCCAAT———————————————
GC-——-C—-—————- ACTG—-—-——————~— CTTCACTAAAT---AGTGAG-ACGA--TTTCTAG

TGAATTAAGGATG--GTGCACATCCGTAACCTATTGGAAACCCTTCATGTCGCTGACGAA
ATTGCAGCTAAAGGTTATTTGATAACCAGTTCCGAACTGGCAGACTTAATGGGTGTTCAT
GCCAGTGCTGTTACTAGTAGGGGAGATGAATGGCGCTGGCGTAACTGGGTAGTTTCACGT

———————— TGATC-——————————————————————————TATTTGAT---G-——————-
————————————— AGG——-AAGATGARA A -~ — = —————
——————— ATTAA

>Nodularia spumigena CCY9414

GCT--A--T-GGA-—————— A-—f———————————— CCATCCAGC———=————=——————
GC—-———A-——————— CAAG—-————————— CT---GCGGCCGCAAATGAA-GAAA--AACTGTC

TACAACCAGGGTA--AAGCAACTCAAAAACTTGCTGGAGACTCTGCGTATAGCTGAGGAA
ATTTCGGAAAAAGGCTACTTAATCACCAGTTCTGAACTAGCAGACTTGATGGATGTCCAC
GCCAGTGCTGTAACTAGTCGGGGAGACGAGTGGCGCTGGCGGAACTGGATAGTGTCACGG
GTAAGACGCGAAGGAAATCAAATTCTCTGGGAACTGGAACGAGG——==——=—————————

—————————————— AACCGAAGACGAAA————————————————————————————————
——————— TATGA

>Nostoc sp PCC 7120

ACT--A--T-GGA-—————- A - CCATCTACC———————————————
GC——-A-—————- CACG—==——=——— TT---GCGGCTACAATCGAG-GAAA--ACCCGCC

GGAAAAGCGGGTG—-GAACAACTCCGCAACTTAGTAGAAACTCTGCATATTGCAGACGAA
ATTGCGGCGAAAGGTTATTTAATCACTAGTTCTGAGTTGGCAGACTTAATGGATGTCCAC
GCCAGTGCTGTTACTAGTAGGGGAGATCAGTGGCGCTGGCGCAACTGGATTGTTTCACGG

——————— AATAA

>Synechococcus elongatus PCC 6301

GTT--CGGA-TGC-—————- Cmmmmmmmm - TGAAGTTGT-—-————————————-
GA---C——————— CCA-—————————————— AGAGTG-—--G—-———- AGCAG--TAACCCT

CGCGATCGCAGT---CAACGCCTGCGCGATGTGCTGGACTGCTTGCAAATTGCTGCAGCA
ATTGCTGAGCAGCAATTTTTGATCACGAGTTCAGAGCTGGCTGACCTGATGGATGTCAAC
GCCAGTGCGGTCACCAGTCGGGGCGAAGAGTGGATTTGGCGCAACTGGCGGGETGAAGCGC



Supplementary Alignment 4 Alignment of the T. erythraeum IMS101 twintron and its host gene exons with the respective sequences from metagenomic datasets.
TrichoMGDRAFT_c100672 originates from Hawaii (Pacific Ocean), the TCCM contigs originate from Bermuda (Atlantic Ocean). Identical residues in all three
sequences are represented by a dot. The black box and the sequence below it show the consensus of the alignment. The transcription start site (TSS) of the

pre-transcript in T. erythraeum IMS101 is indicated by an arrow, the mRNA exons (green) and intron IEP ORFs (red and blue for the inner and host intron, respectively)
are boxed. The starts of the host intron (blue) and the inner intron (red) are indicated by open boxes. Note that interestingly, the intron sequence is generally better
conserved than the two IEP ORF sequences.

IMS101
TrichoMGDRAFT_c100672
TCCM_contigs

Consensus

IMS101

TrichoMGDRAFT_c100672
TCCM_contigs

Consensus

IMS101

TrichoMGDRAFT_c100672
TCCM_contigs

Consensus

IMS101

TrichoMGDRAFT_c100672
TCCM_contigs

Consensus

IMs101
TrichoMGDRAFT_c100672
TCCM_contigs

Consensus

181
182
181

5"UTR

IMS101 910 1091
TrichoMGDRAFT_c100672 911 1092
TCCM_contigs 909 1090
Consensus
IMS101 1092 1273
TrichoMGDRAFT_c100672 1093 1274
TCCM_contigs 1091 1272
Consensus IEP ORF in inner intron
CTACGTCGAAAGATGGCAGACTTCCACCAGGTTTCAAACGATAAAACTTCAAAGAAGGAACTGAACCAAAGTGAAAGATAGATTCAGTAATGAAATCGGAGCTAGGGAACAATTAAAAGATTGGTTAGACATTGATTGGAAGGCCATTAAAAATTCTGTTAGGAACCTGAGACGGAGAATTT
IMS101 1274 1455
TrichoMGDRAFT_c100672 1275 1456
TCCM_contigs 1273 1454
Consensus
IMS101 1456 1637
TrichoMGDRAFT_c100672 1457 1638
TCCM_contigs 1455 1636
Consensus
IMS101 1638 1819
TrichoMGDRAFT_c100672 1639 1820
TCCM_contigs 1637 1818
Consensus
IMS101 1820 2001
TrichoMGDRAFT_c100672 1821 2002
TCCM_contigs 1819 2000
Consensus
IMS101 2002 2183
TrichoMGDRAFT_c100672 2003 2184
TCCM_contigs 2001 2182
Consensus
IMS101 2184 2365
TrichoMGDRAFT_c100672 2185 2366
TCCM_contigs 2183 2364
Consensus
IMS101 2366 2547
TrichoMGDRAFT_c100672 2367 2548
TCCM_contigs 2365 2546
Consensus
IMS101 2548 2728
TrichoMGDRAFT_c100672 2549 2730
TCCM_contigs 2547 2728
Consensus
IMS101 2729 2872
TrichoMGDRAFT_c100672 2731 2911
TCCM_contigs 2729 2909
Consensus
IMS101 2873 3054
TrichoMGDRAFT_c100672 2912 3093
TCCM_contigs 2910 3091
Consensus
IMS101 3055 3236
TrichoMGDRAFT_c100672 3094 3275
TCCM_contigs 3092 3273
Consensus
ATACCCATTGGATAGCTATAGTGCGAAGATGTGAGTGAAGCGTCGTTACGTTCAACCAGTGAAATAAGCTGTGACACTGGAGCCAAAAGGCAAAGGATAGGGAGTTAGCGAGATTTGGTTCGACTAACAAGCACTTCCCCTAAACCCGGCGCAAAGCATCATCCTAAAGGTATATAGATAAG
IMS101 3237 LTT . 3418
TrichoMGDRAFT_c100672 3276 3317
TCCM_contigs 7 L 3455
Consensus _ﬁ
GTCATTTGGAACGAAGTAACCCATGAAAAACTCTTGAATAGCTATTTATTAACACTCAGCCACAGAAGTCACAATTAAAAAGTAGGGGCTTTCTGGCCATTACC-CGTACATTCTTGTTATGACAATATTTGAGAGGCGCGAGAATCTCAATTACTCTGGGAAGTGCTATAATTCTAGTTAT
IMS101 3419 .TGCAATACTTGAG . AA.A.A T T.AGCT CTA G..G.TATC.GTTAT. .GAA.C.TCTGAAAATATTGTGGGGAGCAATGCAAAAGGGAGCAGCGCAAAAGGGAGAAAGAGTATAGTAGGTTGGCAGGTTGCT. . . AA.CTA. .. .. TT AAA. .. ... TATTTTT 3600
TrichoMGDRAFT_c100672 3318 3404
TCCM_contigs 3456 3542
Consensus
IMS101 3601 CAATGCACTTTGTTCTCCTGAAAA.G. . TC.C.A.GAC. .. 3782
TrichoMGDRAFT_c100672 3405 3494
TCCM_contigs 3543 3632
Consensus
IMS101 3783 3964
TrichoMGDRAFT_c100672 3495 3676
TCCM_contigs 3633 3814
Consensus IEP ORF in host intron
TTTGATTGGGAGGGATTGTGTCAGAAGCAAAAGCCCTTTGTTAATTTGATGGGATATGCAGACGGACACACGGTGATTTGGAATGTAGAGTTTGAGTAAGTAATGTATIATGTCTAATACGAGTTTAAAGACTACGGGGGAATGTAAGGAGTGGCGCGAGATTAATTGGTCAAAAGTTGAGCG
IMS101 3965
TrichoMGDRAFT_c100672 3677
TCCM_contigs 3815
Consensus
IMS101 4088 4187
TrichoMGDRAFT_c100672 3859 4040
TCCM_contigs 3997 4178
Consensus
IMS101 4188 4369
TrichoMGDRAFT_c100672 4041 4222
TCCM_contigs 4179 4360
Consensus
IMS101 4370 4551
TrichoMGDRAFT_c100672 4223 4404
TCCM_contigs 4361 4541
Consensus
IMS101 4552 4733
TrichoMGDRAFT_c100672 4405 4586
TCCM_contigs 4542 4723
Consensus
IMS101 4734 4915
TrichoMGDRAFT_c100672 4587 4768
TCCM_contigs 4724 4905
Consensus
IMS101 4916 5097
TrichoMGDRAFT_c100672 4769 4947
TCCM_contigs 4906 5083
Consensus
IMS101 5098 5279
TrichoMGDRAFT_c100672 4948 5081
TCCM_contigs - [T i I At I I I I 5217
Consensus m premature STOP only in IMS101
AAAATAATCGTTGGATTTCCCAAAAATATTGGCAAATTATTGGGGAAAATAAGAGGGAGTTTTCTGGTAGTGGCGAGAATGGCAGTCAAGTTAGATTATTGAGACATGTAGACTGGATGTATGGGAGCAATGAA - - - - - - - - - - - - - - - - - - - - - - - - - - - - === = = === = = = = = = = = = = = -
IMS101 5280 5461
TrichoMGDRAFT_c100672 5082 5207
TCCM_contigs 5218 5343
Consensus full-length IEP STOP
IMS101 5462 5589
TrichoMGDRAFT_c100672 5208 5334
TCCM_contigs 5344 5470

Consensus

mRNA 3" exon

CAAGCAGTTCTGGTGATGGAATTG TTCTTTGGCAATTAGAAAGGGTAGATTAAATTTACCCATTACTTCCTATTTTATTGGGAATTTTAAGATTAGCGATCGCTTACTTTC-TTAGT



