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Tery_0460 (Trichodesmium erythraeum)

CYB_0637 (Synechococcus sp. (strain JA-2-3B'a(2-13)))

sIr1697 (Synechocystis sp)

syc0259 (Synechococcus sp)

sIl0776 (Synechocystis sp)

2110585 (Gloeobacter violaceus)
Tery_4781 (Trichodesmium erythraeum)
Tery 2033 (Trichodesmium erythraeum)

YK | | KPIBGSGGFGDTYLAQBSDLPGK--PKCMVKHL SPKSSD
YR | EAVIBGEGGFG | TYRAWBSVRA ~ --DQVM IKVLNDSLR --E---------
YQTLGLIBGKGGFGATFAAABVALPGT--PICMVKQLRPQTDD
YRVVKA IGQGGFGATYLGQBLQLPGE--PLCM IKQLLPQVQD
YE | VK SIBGSGGFGDTFLAKIBTQ | PSQ--KLVM IKRLKPANAN
YRVVR EIBGRGGMGVV F LAERADGQFQ--KQVC IKVLQT

YSLIQPIGLTILGQTYLALBTHRPGS --PQCMVRE IRLGNFT
YQGIKP IIGNGSFGRTLLAVIDLDRF N--TPCMVKQLAPKNNN

------ PIVLNIARKLFERIEAE Tl YKEG-SDSDQEPRMEL - - -
DPDYPHFQ
—————— PNV FRMAK E LFERIEAQTIIGRVG-N HPQVPRML - --
—————— PEIMLMARE LIFRRIEAKTIIGR | G-S EPQVPTHL - -~
————— SNTSTEL | QK LFEKIEAS VIllEDH G- EHNSQEIP KHY - - -
------ GWAAALQVGRFL SERQ IIBANBE- HPYMARME I DGG
—————— SGNRDL I LSLFKEKIENFFSHES-Q BEGLPHMEL - --
—————— LLSNNKVLELFKRIEAKQELKHEG-K HPQEPTFY - --

QNFMNIEAL QEARC - HEPHVVKVE---

ALB42741.1 (Anabaena sp. WA102)

CDM96992.1 (Arthrospira sp. PCC 8005)
CDM96989.1 (Arthrospira sp. PCC 8005)
RAQ44198.1 (Arthrospira sp. 09.13F)

RAQ46712.1 (Arthrospira sp. 09.13F)

KOR35618.1 (Planktothricoides sp. SR001)
ABG50408.1 (Trichodesmium erythraeum IMS101)

CENCGGK IVLRDRYRP | KFIBGEGGFGKTFRAIBEERL
TMYWQNGHSLQNGKFT | ETVIBGQGGFG | TYKALHRGFN
GSKLRLAERYYAKS IIBGQGGFGRTFLAVIBDFKPSK--PPCM IKQF LPQAQG
CGSKLRLAERYYAKS IIBGQGGFGRTFLAVIBDFKPSK--PPCM IKQF LPQAQG
GSKLRLVERYYAKS IIBGQGGFGRTFLAVIBDFKPSK--PPCM IKQF LPQAQG
LYKVFVGEV I KDLYHLRKVIBGAGSFGGVFLADEVVRD RLLRELAIKL | ADDSEAGQNPPNPPNPPNPPNPPLVRGGKGGLNEQLEEL IEAVS-LDEPNL IRSYAAG
L GDKP¥Q IDYPIBGRGGFGVTYRGHHTLLK --QIVAIKEYYPQNYA-LRHPTTGGFT I PRNQQE | FQQGLRRFL QIEGK IlMIAQHE - NEPHVVRVI ---

N--TPCM IKQF LPQQAG
--APVM IKTPNAFLR --H---------

------ SAALQKATELFQQEAVREQDEG-K HSQMPDHL - --
DPDYAKYV
—————— TATLQKAAQLFDQIEAQRME LBMG-K HSQMPEML ---
—————— TATLQKAAQLFDQIEAQRME LMG-K HEPQNIP EML - -~
—————— TATLEKAAQLFDQIEAQRMELEG-K HSQMPEML - --

QRF | RIEAQ IIBAQEERDPNPHMVRVK - - -

ALB43585.1 (Arthrospira sp. PCC 8005)
CDM95261.1 (Arthrospira sp. PCC 8005)
CDM95264.1 (Arthrospira sp. PCC 8005)
CDM95259.1 (Arthrospira sp. PCC 8005)
CDM95260.1 (Arthrospira sp. PCC 8005)
ABG49919.1 (Trichodesmium erythraeum IMS101)
ABG52003.1 (Trichodesmium erythraeum IMS101)
ABG49920.1 (Trichodesmium erythraeum IMS101)
ABG49733.1 (Trichodesmium erythraeum IMS101)

YRVVVRIBGGGGFGDTFE INEVRTN  --KTKMLKVLTNNSQK
AKS IIBGQGGLGRTFLAVIBDFKPSK--PPCM IKQF LPQAQG

AKS IIBGQGGFGRTFLAVIBDFKPSQ--PPCM IKQF LPQAQG
AKS IIBGQGGFGRTFLAVIBDFKPSQ--PPCM IKQF LPQAQG
YK | | KPIBGSGGFGDTYLAQBSDLPGK--PKCMVKHL SPKSSD
YKV IKSIGTGGFGYTYLAEBLDLPGY--PKCMVKHLKPKSPD
YK | | KPIBGSGGFGDTYLAQBSDLPGK--PKCMVKHL SPKSSD
YQ I DYABGHGGFGYTYQGHHILLD --EMVM IIKEYYPKNYA-LRHP I TGGFT I P INQKKI|FQQGLKRE | GEGR IMAKH - NEPNVVRVT---

------ AT EAFKQEAEVIESQEN-  HPSHMPKVEP GA
______ TATLQKAAQLFDQIEAQREELEG-K HEHPQWPEMBL ---

—————— TATLEKAAQLFDQIEAQRMMELIMG-K HSQMIPEML - --
—————— TATLEKAAQLFDOIEAQRME LEG-K HSQEIPEML ---
—————— PIVLNIARKLFERIEAE THYKEG-SDSDQMIPREL - -~
------ STVLNIARKLFLRIEAD |lYKEG-NDSDQNIPRINF - --
—————— PMVLSIARKLFERIEAEABYREBG-TDSDQMIPREL - -~

QLFDQEAQRHMELEG-K HSQEPGHL ---

ABW27821.1 (Acaryochloris marina MBIC11017)
ABW27822.1 (Acaryochloris marina MBIC11017)
ABW27955.1 (Acaryochloris marina MBIC11017)
AFW94888.1 (Anabaena sp. 90)
AFW92869.1 (Anabaena sp. 90)
AFW95660.1 (Anabaena sp. 90)
AFW95445.1 (Anabaena sp. 90)

ALB43449.1 (Anabaena sp. WA102)
ALB43624.1 (Anabaena sp. WA102)
ALB39518.1 (Anabaena sp. WA102)
ALB43368.1 (Anabaena sp. WA102)
ALB41910.1 (Anabaena sp. WA102)
ALB41008.1 (Anabaena sp. WA102)

CDM96987.1 (Arthrospira_sp._PCC_8005)
CDM96988.1 (Arthrospira_sp._PCC_8005)
BAZ66160.1 (Fischerella sp. NIES-4106)

BAZ66895.1 (Fischerella sp. NIES-4106)

BAY88464.1 (Fremyella diplosiphon NIES-3275)
AKE64189.1 (Microcystis aeruginosa NIES-2549)
AKE62606.1 (Microcystis aeruginosa NIES-2549)
AKE65350.1 (Microcystis aeruginosa NIES-2549)
ACC81195.1 (Nostoc punctiforme PCC 73102)
AUT03409.1 (Nostoc sp. CENA543)

AUT03829.1 (Nostoc sp. CENA543)

AUT00370.1 (Nostoc sp. CENA543)

AUT02400.1 (Nostoc sp. CENA543)

KEI67999.1 (Planktothrix agardhii NIVA-CYA 126/8)
KYC42440.1 (Scytonema hofmannii PCC 7110)
KYC35105.1 (Scytonema hofmannii PCC 7110)
BAY47785.1 (Scytonema sp. HK-05)

EKF06107.1 (Tolypothrix sp. PCC 7601)
ABG52005.1 (Trichodesmium_erythraeum_IMS101)
ABG53343.1 (Trichodesmium_erythraeum_IMS101)

BAY72313.1 (Trichormus variabilis NIES-23)

YH | | KPIBGQGGFG | TYLAEBLERF N--ETCMVKQLTYQSPD
KMVR LIBGKGMFGNTYLAEBRDNL Q--EPCIVKQL ICQAQG
LNPEDRGGFGK | YLAEIDTHNH H--QRCMVKQLAYQSQ
EGGFGRTYLAEDSQKL N--ETCM IKQLAPKQSG
RP IKFIBGEGGFGRTFQAVIDEKRL N--TPCM IKQF LPQQAG
YRVLRLIBGEGGFSRTYAAEBVDRL N--APCM IKQF FPQVQG
YE | IDTIBGQGGFG | TYLAQBHKRK - -KEVAIKSLNVSFL
EGGFGRTYLAEDSQKL N--ETCM IKQLAPKQSG
YRAIR | IGEGGFGRTFLAVIDEQRL D--TRCM IKQFLTQQSG
RP | KFIBGEGGFGRTFQAVIDEKRL N--TPCM IKQFLPQQTG
YRVLRLIBGEGGFSRTYAAEDVDRL N--APCM IKQF FPQVQG
YRVQCQBGRGGFGVTYE INEVRTN - -QAKMLKVL INNNPK
YE | IDTIBGQGGFG | TYLAQBHRRK  --KEVAIKCLNVSFL

AKS IIBGQGGFGRTFLAVIBDFKPSK--PPCM IKQF LPQAQG
YK | | TLIMGKGGFGETYLAEDBLD I PTDPKPKRMVKLLYPQNRN
YHVLRLIBGEGGFSRTYAAEBVDRL N--APCM IKQF FPQVHG
YRVLRLIBGEGGFSRTYAAEIDADRL D--APCM IKQF FPQVQG

YR LNK FIBGAGGFGGVFHASEMVRN TSVQEVA IKV IPESSDDKL I
YR LNK FIBGAGGFIGGV FHAS EMVRN TSVKEVA IKV I PESSDDKL |
YRVLRLIBGEGGFSRTYATEBVDRL N--APCM IKQF FPQFQG
YK | VK IIBGSGGFGDTYLAQDB IDLPNH--PKCMVKHLKPNP D
YE | IKLIBGGGGFAVTYLARIBNFQPSK--PLCMVKQLRPNQTQ
YE | IRLIBGGGGFAVTYLARBNFQPSK--PLCMVKQLRPNQTA
YRVLRLIBGEGGFSKTYAAEDVDRL N--APCM IKQFFPQIRG
YT | |IRKIBGEGGFG | TYLARNRKG --EDIMIKTLLDKIL --l-=-=-==----~-

Y VKR LIBGEGGFGRTYAAABVDRL E--APCM IKQFFPPVQG
YRVLRLIBGEGGFSRTYATEIDADRL D--APCM IKQF FPQVQG
YRVLRLIBGEGGFSRTYAAQBVDRL D--APCM IKQF FPQVQG
YRVLKLIBGEGGFGKTYAAEDTGRF D--DACM IKQFFPQVSG
YK | 1KS INNGGFGDTYLAQB IDLPGY--PKCMVKHLKPKNLD
YRPLK | IIGEGGFGRTFQAVIBEDKPSK--PFCM IKQF FPQAQG
YRVLGLIMGEGGFSKTYAAEIDADRL D--APCMIKQFFPQIQG

----- SPGAQQKVQDLFTQEAQQUEFQEG-T HPQMNPNHEL - -+
—————— TDASQTVVEPFLQIEAE QRREK -K NQHMPS I L - -1
————— GTWA | QRAEE LFAQEAQQEQQEG-Q NPQNIP THY - -1
—————— TYALKKATELF | ElEANRIMBQDEG-E [P QP TIlF - - 1
—————— SGALQKATELFQQEAKREQEMG-K [HPQMIPDME - -1
------ TGQRAKAAE FFK EIEAF RIl YD G- ENHAQIIP RIL - - 1
--KQRYRDKYGNTDSFGEFLAQEQDKENTIEAVMVMIATF - DHPHEMVKVYP -1
—————— TYALKKATELF | ElEAKREEQDEG-E HPQMTMHEF - - -
------ SAALKKATELFEQEAFRENDEG-K [HPHINPDHEL - - -
—————— SAALQKATELFQQEAQRMEQEMG-K [HPQMIP DIME - - 1
—————— TGQRAKAAE FFREIEAF Rl YD G- ENHAQIPREL - - -
—————— AVELFKQEADVIEESQEH- HSGHIPQVE SDA
--KQRYRDKYGNTEGFGEFLAQEQDKENTIEAMVMIATF - DHPHEMVKVYP -1

—————— TATLEKAAQLFDQIEAQRMME LIMG-K HSQMIP EML - -
—————— PQVLQLAKDLFDRIEAE VIElYREG-QL SDQEIP KMF - -
------ TSERTKAAELFKEIEAFREYEBG-ENHELCQNIPREL - -
—————— TGQRLKAAE FFKEIEAFREYEMG-ENETQIIPREL - -

______ ELTNARK-LEBSNL | KAY SV(
______ ELTNSRK-LEBPNL I KSYAV(
------ TGQRTKAAEFFKEIEAFREYEBG-ENETQNIPREL - -
—————— PKVLEIVRRLFDSIEAQVIlYREG-ND SDQMIP RIMF - - 1
—————— SR VI EFFEKIEAA INEREG-K HPYMPQHEL - -

—————— TGQRTKAAE FFKDIEAFREYEMG-ENHNQIPREL - - 1
DADFVEFRDKYLRDFKDIEATRIBAVC - REPHMVE | E - -
—————— T ARIKSAELFKEEAKREYEBG-EDHSQMPRIEL - -+
—————— TSERTKAAE LFKQIEAKREYEBMG-ENH | QP REL - - 1
------ TSERTKAAE LFKEIEAKREY Ell G- ENHWQINP RIL - - -
—————— TAALTKAAELFKQEAKRMFEMG-ENHPQEPREL - - -
—————— PRVLNVARKLFERIEAD THlYKIEG-ND SDQIP KHL - - -
------ TKNL EKAAKLFAQEAEREDGHEG-R [HSQMP EMEL - - 1
—————— TGQRSKAAEFFKEIEAFREYEMG-ENHTQMPREL - - 1

V| EFFEKIEAA IBEREG-K HPQIIP QHL - -
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III IV
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Identity __L_“—_#_M—*_
e REE U checesmilimeyth@eurm ===== AHFQEEKEFYIMIQEYMEGQD | SRELTPG--KKLSESDTIALM----KG IHEABVVAHEENN | BERBIIKPQNL MRRGS - == - ------ DNKV Il IIBFGAVKE | ST|
@(BRUGBA(SYnechococels'sp(strain JA-2-3B'a(2-13))  ----- EVIWEQERWC IMVEBYMRGQTIMHQLLRQ -KGPLPLPEALRLT----REVGSABVMALHEQG | LHRDVKPANMMVREG---------- SGQAVE IBFGLARGYTQ
STE ST (SynedoCyEIS SE) DYFEDDHQF YIlMIQEY VKEHNIMHQE VKKN--GTFTIEHGSVKQFM----TE |HlP IHDY |HS QK VIBSRBMKPANL |RRQT---------- DQKL VM IBFGAVKNQ 1D
oSS SynEdniotEEEUS ) DYFEAP EGF YIlNIQEYMRGK THEQEVREQ--GVYSHEHTATKQFM----SELHEPLEQYLENQGVIIHRBMKPANL LRRD | ---------- DRRLVMEIBFGAVKDQVS
e synecnoeySliS SB) SYFSNDNE F Yl QEYMQGV SHNE | ~~APISSEQAKT Ill----SSLETTHEKY IHSKG | IHRDMKPENM | LRDS----~---~--~ DHL PV IIBFGAVKE TMG
2110585 (Gloeobacter violaceus) St EAGVPYIEIVEF VDGMP IDRYCEA --QQLGLRPRLELF----SKVCQAVQYABTCRVIMHRBLKPSNMLVNCE---------- GEPRHLDFG | AKLLDP
eV EYSiN(lichodesmiumierythr@aevm) —---- AYFEENNN | YIS EDVYMIVE | LBMSEELAGG--KCL IELEVIK IIl----KE IHE IBVF IENKGE AHGKEKPGNL VRQVL ---~-----~-~ DGK L FBMNFGL ERQ | KR
lIEFRZ2088l(liichodesmilm erythrgeum) ~ =====- AYFEEDENLYINWEELMTGKNELQELESE--GAFSEKK IWK Ill----YE IllPLIBKF IHENKVIIHRDEKPENMLRVDGVNS L KVGENQKDQL VM IIBFGVSKFSSE
ALBAZ7ATT AT R o AFFSQDGL LYINQEFMDGQNELQEFQTQ--GKLNESQ! || Ill----TELMPVIQF IHDNNVIBHRDMKPENM IRS K---------- QGKLFIMIIBFGVSKETSS
mEEcHEPRNEithiospiispa k€800 =---- DLFEESDSHCENIMEFMIEGKNYTLVQE -QGPLSHEATALEL | ----CPVAQAMAQVHRAG | VMRDATPVNEIMLRG ---------- NRQPVIMIIBFG | AGNVVP
e sOR N AGthiospialspyR€@8005) —---- AYETADNRQYM | QEFMEGE THQQE LDNQ--GAFTENQ ! | S LIl----KD LIl PVHD FVEQNQVIEHRBMIKPDNE | RRAS - - - - -----~- DNKLV I VIBFGASKQVRR
R RN hiespitalspy@oisp ----- AYFTADSRQYIE | QEFMIKGD THQQE LDNQ--GAFTEINQ | | SLIM----KDLEPVEY FVEKHKVIBERDEKP ENM | RRAS - --------~- DNKLV I VIDFGASKQVQR
FEeEORPREAthkespikalspy@oyispe === AYFTADNRQYHE | QEFMEGE THEQELDK --GAFTEINK ISSLH----KDLEPVEY FVEHKHKVIIHRBIKP ENM | RRAS---------~- DNK L VIMVIBFGAAKQVHS
KOR35618.1 (Planktothricoides sp. SRO01) DCQ--  LNGIDFLYINVEKAEYS BMEKRLEQ --GKLSVADTKKLA----GDVAAGHVYLHGQNKVIHRBLKPGNVLWLN ---------- NTWKESBFGL VRS L GT]
ABG50408.1 (Trichodesmium erythraeum IMS101) ~~ ===--= DLEFEENETAYINIMEL VRGK SIRKE LDSQPEKKFPPQKVKE | | ----TDLVSABMSAVEQQG | FIH LDEKPDNMILLTP ---------- EGRLVETBFGESAKQTFG
ALB43585.1 (Arthrospira sp. PCC 8005) YFEHYSRNSKTP | HC FRIVEKMIEGE NBIHE YMKKNSLRP INQTTA | EWll----KD LIl | [IMEQVEANKNF FIHRBEIKP SNVMLRAG-------- -~ DTQLVEIBFGTVREVTN
EEIR N EhhespiaispyRe@3005) 0 =-=-- AYFTADSRQYINIQEFMAGNTHQQE LDNQ--GAFTENQ | | SLIM----EDLMP VD FVHQNQVIIHRBMKP ENMl | RRAS - - - ----- -~ DNK L VEVIBFGA SKQVQR
mEEvER NAthiospialspyRe@8005) === AYFTADSRQYINIQEFMAGNTHMKQE LDNQ--GAFTENL | I SLIl----EDLMPVVDFVEHQNQVH YRBMKP ENMl | RRAS - - - - ------ DNK L VEBVIBFGA SKQVQR
ESPEOR NAthiospiralspyR€¢@8005)  —---- AYEFTADNRQYM | QEFMEGD THIQQQLDNQ--GAFTENQ ! | SLIM----EDLMPVHEDFVHQONQVIEIHRBMIKP ENMl | RRAS ---------- DNK L VEBVIBFGAAKQVHS
EEE N NAthiospialspyR€¢@8005)  =---- AYFTADNRQYIINQEFMEGD THIQQQLENQ--G | FTENQ ! | SLIM----KDLEKVEY FVEKHQVIEHRDMKP ENM | RRAS - --------~- DNK L VIEVIDFGAAKQVHS
RBEIOSONN(liichodesmiumierythraeum IMS101)  —--=--- AHFQEEKEFYINQEYMEGQD | SRELTPG--KKLSHESDTIALE----KG IHEABVVAHENN | BIERBEIKPONLVMRRGS - - - - ------ DNKV Il IIBFGAVKE | S |
EEEEROUEREIIchodesmitmieythraeum IMS101)  —---- AYFQEQREFYIMIQEYMEGQD | SRELTPG--KKLSESDTIALM----KGIHEANTVAHEQNNVIBERBMKPQNLMRRRS - --------~- DNK | VIl I IDFGAVKE | DV
ABG49920.1 (Trichodesmium erythraeum IMS101)  —--=--- AHFQE EKEFYINQEYMEGQN | SQELAPG--KKLSESDTIALHE----KGIHEABVVTHENN | BERBEIKPQNL VRRGS - -~ -----~-~ DNKV |l IBFGAVKE | ST
BEECOyBeNlllnchodesmiim'erythraeum IMS101) = ---- DLFEENETVYIRIVEL VKGK SBIRKELDSQPNKKFSTQKVEE IM----TV I VSABMSTVHKQGVFHE LNIKPDNMLLTP ---------- QGHLVEIIDFGLAKKTFG
EEpeAlNN(Acayocnlosisimarna MBIcl10047) —---- AYFHEGGRQYINIQEFMEGHNEFQELKRE--G | YNEHTKLRHFIMl----SS IHPVEDY |HTQGVIEREL KPHNMIMHR SA-------- -~ DDRYFIlIBFGYVTKQVNT]
RBlipyevpRN(Acanyochlosissmarina MBIC11007)  —----- AYFEENY | PYIINIQEFNDGQDHEQQV | ENQ--GP FSENQVRALM----LELEPVEQT |HDQGVEERBLKPAHMMRQHS - - - - - - - - -~ DNKL IMVGFCVSKQ I NL
EElppcceR (A cayochlogissmanna MBIC11007)  —---- AYFTEGANLYBAQEFVKGHTEMLKELQTT--GVFGHEPK IRELM----LNIHPVERD IHVQGVIIERBL KPENMMRRDD---------~- GGKLVMIIBDFGVSRRFTE
Al ) (ANGAERE S D0) AYFEDNGF LY QQFMKGENBELDE LAQK--GKYKETQ IRELM----LDLMPSHEKF |HEHQVINHRDMKPQNMMRRAS - - - - ---- -~ DGK L VM IDFGASKQL TT]
Ae e (AnelnaEnE 0. G0) AFFPQDGRL YIIQD FHIDGQNEL QE FQNQ--GTLNEPQ IRN Ill---- 1 ELHMPVEQF |HEDNKVIIHRDEIKPENM IRS K---------- NGQL FIM IIBFG@VSKETSG
AlnsEanill (AnelsaEiE S G0) i AYFEQGSSLYINIQEFM IGKTHMLEELQN --QAYDETEVRQLE----ADLEMPVIDFVHKHNVIBERBDIKPENMIVRRDS ---------~- DRKPVHIBFGGAKQVTQ
AlEnads O (AnGBRERE S8, G0) ELFQENGLSCVEIMBYVKGKNBEQYLYA -NGVFSESAGLE I |----KHIGEAMSY IHGRNY LIHRDIBKPANMIL LREE---------- DNKA | IBFGLAREVNF
REEEZECAN A abaenalspavWATo2)ee i . —---- AYFEDNGF L YINIQQFMKGDNMLDE LKQK --GKYNENQ IRELI----LDLMPSHKF |HERQVIIHRBMKPQNMIMRRAS - - - - ------ DRKLVIIBFGASKQLTT]
EREEE NN CHbaEnalspRWAIoZ)e . === AFFPQEGRLYMN | QEFMEGQNILNE LRQK --GK | SEF EVKK IIll---- | ELIH IHQF VENNKVIISRBEKP ENMl | KHSQ---------~- TGALFMIIBDFGV SKEVGN
ALEEEEELT (AnElorIEmE Sk /ATl AFFSQDDRLYIMQD FEIDEQNEL EEFQNQ--GTLNEPQ IRN Ill---- I ELIHPVEQF IHDNKVIIHRDEIKPENMl |IRS K---------~- KGKLFMIBFGVSKETSG
FEEEECERNCnabacnalspavWAlo2)ee 2 . .~ —-—-- AYFEQGSSLYINQEFM |GKTMLEELQN --QAYDETEVRQLIM----ADLEPVHEDFVHKHHVIEHRBEKP ENlMlVRRDS - --------- DRKPVHIBFGGAKQVTQ
ALB41910.1 (Anabaena sp. WA102) YFEYYPYNSQNP | HCEINIVIBK VVGE DIMEK YMRKRGLRP INQTTA I EWll----KDL | | |IMEQVENKDF FIHRDMKPPNMIMLRSE---------~- SAELVHEIBFGETVRKVTS
PR JUERREhabaepalspavWwATlo2)e = - —-—-- ELFQENGLSCVEIMBYVKGKNBEQYLYA -NGVFSESAGLE I I----KGIGEAMSY IHSRNY LIHRDIBKPANMILLREE---------~- DNKA Il IIBFGL AREVNF
CDM96987.1 (Arthrospira_sp._PCC_8005) [THRDIKPENM | RRAS === -=--- -~ DNK L VIBVIDFGA SKQVQR
@pioeYsehll(Aithiespifaisp-fP€G 8005) ----- AYFTADNRQYHN | QEFMEGD THQQE LDNQ--GAFTENQ | I SLIl----KDLIPVEY FVEKHKVIISRBEKP ENM | RRAS - - - - ---- -~ DNK L VEBVIBFGAAKQVHS
EfvioallcONN(EischerellalspaN|ESz4166)0  —---- AHFEENGE F Y QEF VDGHDESTELTPG--KQLSHEAEVVKLV----QE INEVEEAVVHQHK | HIEHRBEKPQNMVRRRQ---------- DHK L VIl IIBFGAVKE | QG
EeviocsuENlN(EischenellalspaAN|ESz4166)0 ====-= AYFEQGTSLYINQEFMPGNTHEFVEVYQ --QAFTHEHEK IRE Ill----ADLEMPVEDF |HSRNVIIERBEKP ENMl | RRQG---------- DGKLVEIBFGGAKQVTQ
EeveeorNN(Eienyellaldiplesipheon'NIES-:3275)  —---- AYFEQGSSLYINQEFMQGRTHLEEVQQ --EPFSESK IRQLHE----TD |lPVHEDFVHAHNVIBEHRBEIKP ENMl | RRYS ---------~ DGKPVHIBFGGAKQVTQ
AKE64189.1 (Microcystis aeruginosa NIES-2549) KLCTP IMRRKYKLETNWY IIBHVVARN | AAT | EAIBHLKGYVLGDEIKL ENMILVNNR -~~~ ~-~~-~~ ALPTI IBTDSFQVSDP
AKE62606.1 (Microcystis aeruginosa NIES-2549) EFT--  [FLNTEMLYINIVIEL AQGS MENHIAK --GGLSADEIKNIT----AQVAQGHENYLEGONKVIHRBLKPGNMILKVN ---------- QQYKMABFGL IRTLNN
AKE65350.1 (Microcystis aeruginosa NIES-2549) EFT-- FLNTEMLYINIVIEELAQGS MENHIAK --ASLSADEIKNIT----AQVAQGHENYLERQNKVIERBLKPGNMILKVN ---------- QQYKMADFGEL IRTLNN
FlEsNPEN NN ostedslincfermelRc€ 73102 = -=-- AYFEQGASLYIMNIQEFMQGK TMLQEVQQ --QI YGEKQVWE LIll----ADLMPVMEF |HTHNVIBERDMKP ENM | RRAS---------~- DQKPVMIIDFGEGAKQVTQ
EUMEEEVORNINoSI@EsSpYCENAS4z)e . ==--- AHFEEQGEFYIIQEFMIDGQDMSYE | IPG--ERLTHEIAVIKLE----QE IMEVEA | VAKCN | HERBEIKPONLVMRRRQ---------- DGK | VIl IIBFGAVKE VEA
e SVERE(NestedgspaCENAS43)Re . —-—-- AHFENQDQNLY IMQEFMEGQDEMSRE I VPG--KRLSHESYVTKLE----QDAME | lS FVEAQQGVIMHRBMKPQNLVMRR Q---------- DGK | |IMIBFGAVKE L GT]|
EENoEoRR(NeStedsSpaCENAS43)Re - -=--- AHFENQDQNLY |MQEF VEGQDEMSRE I VPG--KRLSHESYVTKLHM----QDAMEVHS FVEHQQGVIERBMIKPQONLMRQ Q---------- DGK | | IIBFGAVKE L GT]
ALTTDZA00L 1 (Nestiee S, CENABEE]) el AYFEQGSSLYINQEFMPGEL TMLQELFK --NPFNEAQIRQVE----FDLEPVEDF |HSCNVIBHRBEIKP ENMl | RRDG---------~- DGK L VM IBFGEGAKQVTQ
REIGECORN(RlanktothixtagardhiiNIVA-EYA 126/8)  —-—-- NVFREGSLPC | AMEYMAGKNIBWE L VRG -KVVFPHEAEAVRY | ----QQ | GNAM | VVHDKGL LIHRBDEMKPQNMMKRDG---------~- KSEAVHMIBFG | AREF I P
NEPRIURR(SeVtonemathefmanniilkce¢ 711 ~ —---- AYFGQSTSLYINQEFMEGQTEMVQEVRQ --HSFEESH IRELM----LDLEPVEQF |HERNVIIHRDEIKPDNE | RRKS---------~ DGKLVHIBFGEGAKQVTQ
NlEESIIONR(SeVionemathefmanniiikcc 7110  —---- AYFEQGSSLYINQHEFNQEKTHLQELQQ --QPFGHEQIRELM----ADLEPVHEEF IHERNVIIHRDEIKP ENMl | RRQS ---~-----~-~ DRRLVHEIBFGEGAKQVTQ
EENEMISENNSEriopEmalspaEHKsos)»> - ----- AYFEQGSSLYINQEFNQGEQTHELQELQQ --QAFGHEQ IRE Ill----ADLEMPVEQF |HERNVIIERBMKP ENMl | RRQS---------- DRKLVEIBFGGAKQVTQ
EEaARlclypothidspRRee760) === AYFEQGSSLYENQEFNQGQNELAELHQ --QAFSHEEQIQQLEM----ADLEPVEQF |HDRNVIBERBMKP ENMIMRRQK - -~ -~---~--- DGKLVHEIBFGEGAQQVTQ
ABEE2005NN(IIchodesmiumierythraeum_IMS101)  —----- AHFQEQREFYIMIQEHMEGQD | SREMTPG--KKLSESDTIALM----KG I EANTVAHQNNVIBERBEMIKPQNLMRRRS - --------~- DNK | VIl IBFGAVKE | DV
ABG53343.1 (Trichodesmium_erythraeum_IMS101)  —-=---- AYFTQNNRQYIINQEFMDGQNEKQELEES--GAFSENQ | LELM----KSLHMPVMEF IHSQQ | INERDMKPENM | RRRK---------~- DNQL VIEVIBCGAAKYATM
ENeEEENRAGichemmisaniabilisiNIES23) - ---- AYFEQGSSLYENQEFNMKGL THMLQEVQQ --EPFNEEK IRQLE----IDLEPVEDFVHEFHHVIERDEKPENM | RRDG---------~- DGK L VM IBFGEGAKQVTQ
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Identity S i y BN B - B
Tery_0460 (Trichodesmium erythraeum) LTI TQQGAT----TLTVAVGTPGY | PSEGSN ----BKPKL S|SB | YAVEMVG | KABITGKDPQS L P-—-TDPKTGNI -~ IWRNKA -------—----—----
CYB_0637 (Synechococcus sp. (strain JA-2-3B'a(2-13))) GL- | ----QRHTSYGTDGYAPLEQYDS - --LRRRGAF TBVYABAATLY TABTGMVPMCAPV ---RATGRQLD-= T  —mmmmmmmmmmmm e
slr1697 (Synechocystis sp) SVLSSNTSAQT-ALTAFAVGTAGFAPPEQMA ----MRPVYASB | YATGVTCLY LIBTGK TPKE | D---CNSQTGEM=~DWEKHY ===============
syc0259 (Synechococcus sp) Ql QGGSGLT-ALTSFSVGTRGYAPPEGLA ----MRPVYSISBLYSHMGVTCLFLMTGKGPQDL D---YNPVTGEL=--LWRNSY —-=-—=---—-——————
sll0776 (Synechocystis sp) AVTLGSGST----VSSVVIGTRGFMAPERSS ----BRSVFSTBLYABGLT! | YTETKKLPVEF S---SDQQTGQL - ~DWQSHVS - === === = === - ——
gll0585 (Gloeobacter violaceus) QGRS SEPTRTDLRVLTPRYASPHQ |AG----AELTPASBVYABGVVLYEL I TGQRPAG A---QAAASYEL--AWTLSDQTALLPSRAVGEQPTR
Tery_4781 (Trichodesmium erythraeum) ILELNEEPLISENYGDSNYYSLLY IQSEKNQ ----EQVDKKISH | YABG | VA | QAITGL SPQDLLEQK I IN- === NTLRIEI-=PWQSLQ ----=----=----—-
Tery 2033 (Trichodesmium erythraeum) VDYD ----KIGTITGTLGYSP IBQIRG----GKAYPASDLYSHGMTC | HLIBTEVPPNQ L---FDSFSGEL -~ IWRSHL | m=============~
ALB42741.1 (Anabaena sp. WA102) SIS} —---RVGIVIGIPGYAPPHEQSR ----GMVYHSSBLYSBAVTCVRLIBTGHFQTSDG ODKL---FDTEEMOW-—OWQNYY ——---------—----
CDM96992.1 (Arthrospira sp. PCC 8005) S\VERTH ---- SSKIFGNKAFAPYEQL |K----BDRSPTVBIYTHMAASLYYAVTKQLPRDCFS —--RKVDREEL=-= L  =mmmmmemmmmmm e
CDM96989.1 (Arthrospira sp. PCC 8005) TSLS ----VAGTVIGSAENWAPEGAM ----GKPQYGSBLYSHGVTCLYLBTQVSPSD L---YDPLESQW--VWREHLN------————————-
RAQ44198.1 (Arthrospira sp. 09.13F) TSMS ----VAGTVIGSAAYCAPERQAM ----GKPQYGSBLYSHGVTCLYLETQVSPSN L---YDPLELQW--VWREHLN---=--=--------—~
RAQ46712.1 (Arthrospira sp. 09.13F) TSMS ----VTGTVIGSAAYCAPEQAM ----EKPQYGSDLY SHGVTCLYLBTQASPSD L---YDPLESKW=--VWREHLN=-=-=---==--—===-
KOR35618.1 (Planktothricoides sp. SRO01) QSYA ----QTANP I GTLAYTPPEAFGD---REK | STAWMDVWSHG | MVVNAVSGQVPYSFE GQTQL L---KQVMTGNL-=VLPN ~ -—----—==—=——=—=
ABG50408.1 (Trichodesmium erythraeum IMS101) TSMG --—-TSSTESFAESNAAPEVLAR----BEVGVESD | FEVE@VMVYEMBSGQLPPNVLERSLSK E--- KSW== E —mmmmmmmmmmm
ALB43585.1 (Arthrospira sp. PCC 8005) TVMIQQGGV----  TGFNSPGNTPSEQLT ----GNAVMQSBFFAGRTFVY LBITGKEPLDQE M---YDSYHATL - ~NWRNYAP-—---------—----
CDM95261.1 (Arthrospira sp. PCC 8005) TSLS ----VTGTVIGSAAYCAPEGAM ----BKAQYGSDLY SHGVTCLY LIBTQVSPSD L---YDPLEAQW-~VWREHLN=-==--=--—-————--
CDM95264.1 (Arthrospira sp. PCC 8005) TSLS ----VTGTVIGSAAYCAPHERAM ----BKAQYGSBLYSHEGVTCLYLHBTQVSPSN L---YDPL
CDM95259.1 (Arthrospira sp. PCC 8005) TSLS ----VTGTVIGSAAYCAPEQAM ----GKPQYGSBLYSHGVTCLYLBTQVSPSN L---YDPLELQW-=VWREHLN------————————-
CDM95260.1 (Arthrospira sp. PCC 8005) TSLS ----VTGTVIGSAAYCAPERQAM ----BKPQYGSBLYSHGVTCLYLBTQASPSD L---Y
ABG49919.1 (Trichodesmium erythraeum IMS101) LTI APQGAT----TLTVAVGTPGY | PSEHQSN ----BKPKLSISB I ¥AVEMVG | KABBTGKDPQNL P---TDPNTGNI| == IWRNEA -—----————————~
ABG52003.1 (Trichodesmium erythraeum IMS101) LTINQQGAT----TLTVAVGTPGYMPSHEHQSN ----GKPKLSISBIYAVEMVG | RABTGKEPQSL L-—-TDPKTGNV=-- IWRNEA —--=--=-=—=————————
ABG49920.1 (Trichodesmium erythraeum IMS101) LTIAPQGAT----TLTVAVGTPGY I PSEHQSN - ---GKPKLSISBIYAVEMVG | KABTGKDPQNL P---TDPNTGNI -~ IWRNEA =-----=--—==——===
ABG49733.1 (Trichodesmium erythraeum IMS101) TIIG ----TSSTRTFTENYAAPEV | FG----GELGVESD | F EMEVMVY EMBTGK LPPNALKRSLSKDG=-- - KNW== R mmmmmmmmm e
ABW27821.1 (Acaryochloris marina MBIC11017) QE ----TVGTVLGSEGYAAFEQLND----GRTYPASBLY SHGVTCFHFIBTGHDPRS L---QLQIGYSWTQNWQKHL -------—--—-—----
ABW27822.1 (Acaryochloris marina MBIC11017) SRLQ ----QTDNVRENTSYAPPEVFAV----DKARPGSBLY SHGATCVHLETGVAPHA L---P1QGGAVWVEHWQQHL ---=-=-=-=———=——=—-—-
ABW27955.1 (Acaryochloris marina MBIC11017) SMLM ----KTGTTLGSQGYAALBQMQE - ---BKS | PASBL F SGV SCFQLMTNKVPYT F---FLQYGYSWI SQWQQYV = -=-=-====—————~
AFW94888.1 (Anabaena sp. 90) TVHT ----QIGTQIGSYGYSPLER QL ----EEAYPASBL F AMGANCF HLIBTGVHPF N L-—-WTINGFSWVNNWRQHL =-=---=--=—=-—————-
AFW92869.1 (Anabaena sp. 90) SILT ----RIGTTVGTPGYAPPERLR ----BTAYHNSBLYSHAVTCVRLIBTGHFPKSDG SDQL---FDTNRMEW- -QWRKYV ===--==--———---
AFW95660.1 (Anabaena sp. 90) TSIA ----RQATAIYTLGYAPTEQMA ----BFACQASDLYAMGYTCVRLIBTQDLPLQNDYGQLQDHL ==~ YDAMNAKW=~LWAERLR=======---=---~
AFW95445.1 (Anabaena sp. 90) AE L - - --MSLTNAKTPVFAPPEQFEN---RSNFAPALD | YABAATLYV | IAVHEPPF IPLPSPYLNAK IMLDMKMAIE== P ===-——————o—ooo
ALB43449.1 (Anabaena sp. WA102) TVHT ----QIGTRIGTHGYSPLIEQ IQL----GEAYRASBL F ABGATCFHLIBTGVHPFN L---WTRNGFSWVNNWQQHL =--=-=-=-----——=——-=
ALB43624.1 (Anabaena sp. WA102) NVLT ----KLGTVTGTPGYAPPEQFR ----GIVYPNSBLYSHMAVTC IRLETGYFQKPDG TDLL---FDLT IMQW== IWKKY | =-—---=-—==——————~
ALB39518.1 (Anabaena sp. WA102) S LT ----RIGTTVGTPGYAPPHEHQLR ----GTAYHNSBLYSHMAVTCVRLIBTGHFQKSDG SDQL-- - FDTNRMQW= - TWRKYV ==-===--—=-—————-
ALB43368.1 (Anabaena sp. WA102) TSIA ----RQATAIYTLGYAPTEQMA ----BFACQASDLYABGYTCVRLBTQDLPLQNDYGQLQDHL-~-~-YDAMNAKW=~LWEERLR-=-----==----~-~
ALB41910.1 (Anabaena sp. WA102) TVFKQQGGV---- TGI | SAGYTPSEQ IN ----HNAVPQSBF FABGRTFVYLIMTGKEPLDP | M==-YDSYNETL - =NWRNHAP = === = === ————— ——
ALB41008.1 (Anabaena sp. WA102) AE L ----MSLTNAKTPVFAPPEQFEN---RSNFTPALD | YABAATLYV | [AVHEPPF IPLPSPYLNAK IMLDMKMAIE== P =======——mo e
CDM96987.1 (Arthrospira_sp._PCC_8005) TSMS ----VTGTVIGSAAYCAPEQAM ----BKPQYGSBLYSHGVTCLYLBTQASPSD
CDM96988.1 (Arthrospira_sp._PCC_8005) TSMS ----VTGTVIGSAENCAPHQAM ----BKPQYGSBLYSHGVTCLYLBTQVSPSD L---YDPL
BAZ66160.1 (Fischerella sp. NIES-4106) MT1 SQGQI----TSTVCIGTPGYMPNEQAK ----BKPNLCSBVYAVGMLG | QATG | APHQL P---EDSTTGEV--VWRQRA -----=-====-=—--
BAZ66895.1 (Fischerella sp. NIES-4106) TSLA ----RQATVLYTLGYAPSHEHGVA ----BFACHASDLYABGVTCARL ITGCLPVRDAYGQIYDRL---FDPMSCKW-~LWRQVLE---------——-—--
BAY88464.1 (Fremyella diplosiphon NIES-3275) TSLA ----RQATVIYTLGYAPAEGVMA ----GFACHASDLYABGYTCVRLBTQCLPLQTDDGQVQDNL-~~-YDAMNAQW=~LWAQKLQ-===-=--===-==~~~
AKE64189.1 (Microcystis aeruginosa NIES-2549) DSGK ----1YRCLVGSEGFTPABL | GYNIADVNQTEVHBRFREGVV |YYLBMFSGPPFRGLWQGGGDSLEQSEL IRRGLW-- PFSGDKLLVPSNTT------
AKE62606.1 (Microcystis aeruginosa NIES-2549) KSHT - ———QTVHNSGTI INMPPEAFR ----BDISSAWBLWSHEG I ML | EMTTNQLPYKFN ND IHQLM---AKVMNCEL-= QIP ~ =—=-=--—=—=—=——————=
AKE65350.1 (Microcystis aeruginosa NIES-2549) KSHT -———-QTVHNTGT | IXNMPPEAFR ----BD1SSAWBLWSHEG | ML | QUTTNQFPYKFN NDNNQLM---VKVINCEL-= QIP  =—=-=-=—--——-—————=
ACC81195.1 (Nostoc punctiforme PCC 73102) TSLG --—-RQATVIYTLGYAPTHEHGVA ----BFACHGSDLYABGVTCVRLETRCLPLQDASGQVNDP | ---YDAMNAKW-~LWRERLQ---------—————-
AUT03409.1 (Nostoc sp. CENA543) MTVNTQGQT----SLSVAIGSLGYMPSEQAA ----BRPKLSISBVNAVGMLG | QAITGKQPQE L P---RDSTTDEV-- IWRNLA =------=----———=--
AUT03829.1 (Nostoc sp. CENA543) LMINSQGEV----NSSVVIGTPGYMSYEQYR ----GKPCFGSB | YABNGVMA | QAITGV LPAE L P---EDSQTGE | -~ IWQNQV =-=-=---————————~
AUT00370.1 (Nostoc sp. CENA543) LMVNSQGEV----NSSVVIGTPGYMSYEQYR ----GBKPCFGSD | YABNGMTA | QATGVLPSEL E---EDSQTGE I -=IWQNRV ----=--———=—-—-~-
AUT02400.1 (Nostoc sp. CENA543) TSVA ----RQATVIYTLGYAPTEQMA ----GFACPGSDLYANGYTCVRLIBTQCLP | QNLYGN IDDGL===YDPMNAKW==LWRDYLE-=-====---=----
KEI67999.1 (Planktothrix agardhii NIVA-CYA 126/8) NV T ----QTHTLAFTHGFAP IBQYDE - --QAHRGK YTBVYABSATLYHLBSGKVPNPAFM ———RNVRDSLQ-- mmmmmmm e
KYC42440.1 (Scytonema hofmannii PCC 7110) TTL ----KPGTVIYTPGYAPVERQ IQ ----BYVCEASDLYABGATCVRLIBTQCLPSADASGNFFDNL---YDAYNAQW--LWRERLQ=-----=---=====-~
KYC35105.1 (Scytonema hofmannii PCC 7110) TSLS ----RQATVLYTIGYAPSEQMA ----GFACHASDLYSHGVTCVRLIBTQCLPVQDACGQIDDTL=---YDPLNGIW=--LWREHLQ-=-====---=----
BAY47785.1 (Scytonema sp. HK-05) TSLE ----RQATVLYTIGYAPSEQMA ----BFACQASDLYABGY TCVRLIBTHCLPLQDPHGQ IHDSL=--YDPMNGKW==SWREHLQ-======---=---~
EKF06107.1 (Tolypothrix sp. PCC 7601) TSLA ----KKATGIYTIGYAPSEQMA ----BFASPASDLYABGATCAR LIITQCLATQDANGNLCDRL-~~YDAYNAQW=-~LWRERLQ==-====-=--=---~
ABG52005.1 (Trichodesmium_erythraeum_IMS101) L STDQNGQT----1LTVAVGTPGYMPSEQSN ----BKPKL SISB | ¥YAVEMVG | RABTGKKPQS L L---TDPKTGNV-- IWRNEA =--=-=--=======—-=
ABG53343.1 (Trichodesmium_erythraeum_IMS101) TALG ----RTGTVIGSAGYVAPEQSYV ----BKASFVSDI|YSHEEVTC I HLETQIEPFD L---FDVSENDW--VWRDYLQ=---=------————-~
BAY72313.1 (Trichormus variabilis NIES-23) TSIA - - —-RQATAIYTLGYAPTEHGVA ----GFACHASBLYABGVTCVRLIBTQCLPQQNLYGH IDDGL---YDPMNGKW-~LWQEYLQ=--------——————-
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slr1697 (Synechocystis sp)
syc0259 (Synechococcus sp)
sll0776 (Synechocystis sp)
gll0585 (Gloeobacter violaceus)
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CDM96988.1 (Arthrospira_sp._PCC_8005)
BAZ66160.1 (Fischerella sp. NIES-4106)
BAZ66895.1 (Fischerella sp. NIES-4106)
BAY88464.1 (Fremyella diplosiphon NIES-3275)
AKE64189.1 (Microcystis aeruginosa NIES-2549)
AKE62606.1 (Microcystis aeruginosa NIES-2549)
AKE65350.1 (Microcystis aeruginosa NIES-2549)
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EKF06107.1 (Tolypothrix sp. PCC 7601)
ABG52005.1 (Trichodesmium_erythraeum_IMS101)
ABG53343.1 (Trichodesmium_erythraeum_IMS101)
BAY72313.1 (Trichormus variabilis NIES-23)
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—————————— QV SDHEA

---------- QVSNHBAEVLT----KMVRH--HF

———————— KKGIFVSDNBSKVLD----KL IQH--LPSERYQSARBAME
—————————— PLNQVVNVSNRVHKAVMNGLEL --RPEDRPQSVSEWEQ|BVQI PRHD
________ EKGVS|SNEMEQILD----KLLQH--FAKDRYQSAEEVHQH
———————— NTDITISDEMGQ I LD-~-~--KLLSH--LARDRYQSATHEVEQ

———————— QKGVTISDDMGQ I LD----KLLKH--LAKERYQSA BV

-------- EKCVTISDEMGQ | LD----KLLKH--LARERYQSAVEVEQH
—————————— QVSNHBAN | LD----KMVHE --YFPQRY ENAVIEVIEDVEL GAKGK INP - - PKPK@QRPTAKTT
—————————— SNVSNECGE I LD----KMIVG--ATKKRF

———————— DRGITISENBMSQILD----KLLKH--LPSERYQSAAEVIEH
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