50
‘?1.5' §
s
3
0.5 12
; PSII PSI
b o°\\ © A A D A a0 O
RN I Y g L L
S & R TP TS
kDa
70.0 —
35.0 —
25.0 =— Silver
stained
15.0 —
10.0 —
(o]
aCyanoP
aCyanoQ

B oPsb27



Absorbance (a. u.)
- ~
T
R
A N
*
(Ww) "os8n
Absorbance (a. u.)
- ~ w IS
5 g
{Ww) "osan

1 2 3 4 5 6 7 8 9 10 11 12 0 3 6 9 12 15 18 21 24 27 30

Fraction 0@ IS Fraction
b o Fraction e ,{\% 6}0& B Fraction o
) 9
S EFT 45 67 8 9 10 M wor T3 6 9121518 21 24
kDa
97.0 —
66.0 —
450 — .
Silver
Silver stained
300 — stained
201 —
14.4 —
c f
M—'—- aPsb27 M aPsb27
B e e A s e s il i - (1 C\ra YO P A ——— e ——— e —(CyaNOP
aCyano!
L —————————————  0C\/3n0Q e ———————— ] CyanOQ

—
— — G s cn e = w— e — D1 —— — e — e ————— (D1



CP47

CP43
PsbO

D2/D1

PsbV /
CyanoQ
PsbU

LMM




L ie 29 3Q 9 5Q

T.elongatus LNRESLISILLSVVALILVGElGGPSATTPRFlPF . TfESELQITRICD Y LRD[IE K NAEER]F
SynechocystisPCC6803 MSRLRISLLSLILVLVTTVL[V[SC|S . SPQVE I[P|T . . T|¥|SPEK|I|]AQLO[VY VNP|I|[AVARD|GM
S.PCC6312 MSRV[RAWMMVMI|GLVAALLVSIC/SGPTTTVK|IP . TT|¥|SNTQ[LDL|I SN YLT T|I|EDN[S[V[R|L
C.PCC7425 MVRF[PIRF IHGL{LIVLVLVLL[T|S[C[SQPPATVAT|P P . T|¥|T PAQ|LIERIV H[E Y VD N|I|Q A N[Y|E[RM
D.salinaPCC8305 MFNKRSILSLLLALVATVLV[SIC/GGGDSNTRPP . . T|¥|S SEQ|I|QQ[I ERAATP[V|IEAR/K[R|L
C.PCC7424 MPRLRISILSILIVLITTLLV[S[C[SDAPKAQIPT. . T|¥|SPAK|I|[EQLQVF VEP|I[KEARE[E[L
O.cyanobacteriumJsc12 MVNYRSVLAMILALITAFML{NVIHS VAARKV[KKP L T|¥|T SDOLE Q| KN Y A TD[L{Q Q MRIN[R]
5.CC9902 LKAIRRLAAFCL/CIGLCWGLMIPASSEAAS|SK. . .|.|. PDD|L|SV|LKRQAEAF|T N T|K/A[R|L
N.punctiforme MARQRISIFSFV|LWVLLATFLMSIC[GGPSASVT[P/P . . T|Y|TATQLIER|IQAY VP E|I[QA VRIDR|S
T.erythraeum MLNK[RISIVAWV|IVLLVAFLRASE[S . . . . . SP|T[P P LT[¥|SDAQLIQOKIE[VSE SG[I|QALRDRM
A.cylindricaPCC7122 MVRQRISILSLIILVLVTTFL{I|SIC/GGPSVATAIP|P . . T|Y|TPDQ[VAK|I Q[VY VP D|I[EV V[RIDR|S
C.thermaliPCC7203 MLRHRSFLSLI[VILATFL[I[GC[SSPSTATV[P/P . . T|¥|SSAQ|I|QQIQQY IPD|I0S LRDRIA
CalothrixPCC7507 MARQRISIFSLIILWVILATFLISC/GGPSVAVTI[PP . . T|Y|TAAQLEK|IQEY VP D|I[0A V[RD[RIA
N.spumigenaCCY¥9414 MARQRISIFSLIIVLLATLL[ISICGGPSATVA[P|P . . T|Y|TATQ[LIER|IG[EY VP K|I|QA V[RID[RIA
§.CC9605 LKAL|SRLAAFC|LICVALSLG[LMAIP . . . AAVN[AA . . GI|SP DD[L|G V|T RIRQAAA[F|E E A[K[T[R[L
A.marinaMBIC11017 LNFKRFCKSLLAVAFATALV|LII[SFSTIAPTAILAGSNTGIV|I]AQRASKY TEG|L{QP L|Y|G[RIL
GloeocapsaPCC7428 MARY[RISILSLIVIVTTFLV[SIC/SSPSAAKAFPP . . T|Y|TAAQ|I[EQIIQ|QY VP D|I[VALR/D[RM
SynechococcusWH7803 LISALRRLAAFC[LCLALCFGLAAICDGGANAKP|A . . T|I|SPDDMAV|I RIRQVEGF|T AAKIKIR[L
. MVRQRISIFSLIF|GLLATFL[I[S[C/GSPTVATV[P|P . . S[Y|TAAE[VAK|IQEY VP G|I[QMV|RDR|S
GeitlerinemaPCC7407 MKKS[RSILALLIJAWVATCL[VAIC|GGPSATLE[P|P . . T|Y|TPDM|I|AQI QRF TP G[V[Q Q V[RID[R|L
C.PCC8801 MSRLRISILSIV|LIVFVTIFL|V[SC/G . SPKASI[P|T . . T|¥|SPEK[I[EQ[LQVL IER[V|TEAR[EKM
O.nigro-viridis MTRP[RISIFALMMAF LMAFL|VISIC[S . . . SVEAKVP TT|¥|T TAQ|I|QQ|I QRY VE T|L|T E F|R|S[RM
RivulariaPCC7116 MSRLRPLFSLI|ISLATLLFS[CIGGPNVAVAPRP . . S[¥|TPSQ[IEKIQEYVPE|[IVAV]DERG
’N.azollae’ MVRQRISILSLIIVLLT TFL[I[SICGNPSVATA[P|P . . S[¥|T SAQLIVK|IQE Y I PD|I|QV VRIDR|S
N.PCC7524 MARQRISIISLLILVLVATFL|V[S[CGSPTTAVA[PP . . T|Y|TAAQ|I|[EK|IQ[VHSP E[V[KAV[RD[RIA
Cy.gracilePCC6307 MGVLRRLSLLANVALVLSVS[LVACSGDQTRK[P|P . . T|I|SP TDMTL|I ARQAEG|F|L AAKE[RL
A.variabilis MARQRISIISLLILVLLATFL[IS[C/GSPTTAVVP/P . . T|¥|TAAQ|LIEK|I Q|GYAPD|I|QA VRID[RIA
A.platensis MKRY[RISILACV|ILAFVTAFV[V[GIC[SSPVAVEP[P|S . . .[¥|SSIQLEK|IOE YK SN|I|AA I[RDR|S
C.PCC8802 MSRLRISILS IVIVFVTIFL[V[S[C|G . SPKAS I[P|T . . T|¥|SPEK|I|[EQ[LQ[VL I EP[V[T E AR[E[KM
PleurocapsaPCC7327 MPRLRISILSLILILVATLLV[SIC]S . SPQATI[PT. . T|¥|TPEK|I|AQILQ[VLVEP[V[EE V[RIE[RM
S.PCC7502 VIIKF[VFDQSNWOIFNQTLKQVMIGLCLVIV|LFSSS|[V|IFVSNLIP AL AANK SK|LE V I|S|DR|T
S.WH8102 LKALRRLAAICIL/CVALSLGLMA[P .. .AAVNAA. . G/I[NPDD|LAV|I RRQAAAF(EA TK/S[RIL
C.PCC7822 MPRF[RISILS ILILVLVTTLLV[SIC/GGSPSAAI[PT. . T|¥|SPEK|I|[EQLQ[VF VEP[VINQAR/QE[L
M.aeruginosaNIES-843 MPRLRISIISLVLIVLLTTLL[V[S[C|S . GPQATI[P|T. . V[¥|SPQK|I|[EQLO[VY I QP|I|AE FRJQKM
G.herdmaniiPCC6308 MRLFRPILSLLILVFVTTFLV[SIC[SSPTQAKI[PT . . V[Y|TPEK|I|]AQ[L Q[P FREP[V[A L A[K[E[oM
S.PCC7002 MLRLRSVLSLLILVVITTFLV[SC|S . GPAAKV[P|D . . T|¥|TEPDR[LAQ|I QL YATR[VD QAR[QIGM
C.ATCC51142 MPRIRISILSLLILVAVAIFCV[SCIG.GQKASI[PT. . T[Y|APEK|I|[EQILQ[VLVEP|I|EE AKENF
N.PCC7120 MARQRISIISLIVLLATFL[ISICIGSPTTVVV[E[P . . T|¥|T SAQLIEK|I Q|GYAPD|I|[QA V[RD[RIA
HalothecePCC7418 MINK[RISILSLLILAVVAIVLV[SICGGANNNTEPP . . T|¥|SNEQ[I[EQ|I ERAATPE[VRQAR[KR|L
CalothrixPCC6303 MARQRISLFSLV|LIVLLATFLI|S[C[GGPSVATP[P|P . . T|¥|TQAQ|LIQK|IQE Y S TD[V|I A V[RD[RIA
N.PCC7107 MARQRISIFSII|VFLATFL[I|SICGGPRVAVA[P|P . . T|Y|TADQ|I|AQ[I Q[E Y VPE|I|Q T V[R/D[R|A
C.stanieri_ PCC7202 MKKLRPILSLV[LVLVTTLLV[S[C/SSPTKAKIP|T . . V[¥|TPEK[I[EQLOMYRAP|IAEAR[E[KM
MicrocoleusPCC7113 R[KSY[RISLLAVMLTLVMTLL|V[S[C|S . SPTVTK[P|P . . T|¥|TPDK|I|AQ|I QK YA S T[V|T D L[R|E[T|M
LeptolyngbyaPCC7376 MLRLRISVLSLLILVVITTFL[V[SC|S . SPSVTV[PD . . T|Y|TPDR|L|S Q| EMF L I P[V|DE AR|E[G[M
C.epipsammumPCC9333 MARYRISILALI|LAFVATFVV[SIC|S . SPTEVKA[K . . T[Y|TPTQ|IEQIEQYAQG|I|SAL R|L
O.acuminataPCC6304 MRRY[RISILASILALVMVCL|V[SCIG . SPQAVQP|P . . AlY|SPTQ|LIEI[VKQY E GN[V[L K Q[R|D[RM
S.elongatusPCC6301 SRCRRAVALVLVITLLSTALV|ACIGGP TAATV[|T . . . |¥|SDSQ|I|L QI EK SQAN|LIQAVR[DR[F
S.cyanosphaeraPCC7437 MRIF[RSTLPLILVLVTTFLVSICIG. SPTVSAPP . . T|¥Y|TPAK[LQQ|T K|T YR I B[V[DVAjO[ORM
§.CC9311 LIsALRRLAAFCLICVCLCFGLARICSGNGNAK[EIA . . T|I/SPEDMA VI RRQAEG[EIT QARIERIL
0 100 1190 1z 130 140

T.elongatus EV S[7] GEML . MDMRA LNRN[T|LEK[E QP T[P]T 2 L T RA[L)T D DF|LX[T D DLD[SV T VRQEGFIREAE AP F KAl 5
SynechocystisPCC6803 QGL[T GQLR.RDMLGLASS|L|LIE[K|D QD K|n|K T LAKE[V|F GH[L[ER|LD KDRN|GSQAKIQY|QEALADF D[S i
5.PCC6312 EAG|I GOMI.LDPMRNLNRN[LILIT[K|D QK P|AII E T TRG|I|V THL|LA[LD IDED|IPARQKAFKAVKQ[ YED L
C.PCC7425 0AD|L GQML . QDMRNLERN|L|LIP[AID QK L|A/H S LN RA|FIAED[L|LD|I D DQKNLSLALRK[YDAATAPDFAQ 13
D.salinaPCC8305 ESY|I GGLR.QEPMGYVTRN|L|LP[RD QK PJARK Y ARE|L|F QD[I[ER[VD EAE[AASRALEN[YDRALK|[DFDQ I
C.PCC7424 KGY|I GQLR.OQNMLKLSRE[L|LP|RD QKE[A|TE LAKR|LIF GD|F KDRNA Y QROVO[FIQEAIRDF DA L
0.cyanobacteriumJSC12 GSLI GELR. ISMLNVART[L|LIP|D[A QP GAK K LAKN[V|F DDIL| ONQNF QLATRK|[YNE T LK|D F DA L
5.CC9902 ARLY QEVG.REMLF INKS[LD[R|TE RKNADKLSRS[LKDA[L] RLQ[DAGOMOKA[YGNLAA|SF DA v
N.punctiforme KTL|I TEAR. LN|L|TYV TP N[L|LIP|K|D Q|S A]AIRQ I T RD|L|F NDIL| SASNPLVALNQ|S|QAAFA[ I DK I
T.erythraeum ESL|I GDLRSKTNYLTQSL[L|LIP|RD KT P[VLNAAKK|I[F DD[L| TEGNKKQR[LSE[Y(KKAIADFDA "
A.cylindricaPCC7122 K T L{T TEAR.LNMTYVIPN[LLE|QD QP KRRQISKAF/LSHL KV GN|TSL[ALS S[¥KDAF VD I DK L
C.thermaliPCC7203 P SLV| GELR.LTMNYMTRN[L|LIP|OD Q|S KAK Q I T RN[F|F NDIL| 0QGDIAKKVILLNAREATIA[D IDN I
CalothrixPCC7507 00QLI TEAK.LT|L|TYITPN[L|LE[KEE QP TIRIRQ I TRD|LF NH[L| KVGNTQOQR[LSN[YKAAFA]D I DK i
N.spumigenaCCY9414 RTL[T TEAR.SSMTYIIPN|LV[P|S[vQP VIARQKNRD[LILND|L VQS[D|TQLAILT S[Y|QKAMED I DK L
5.CC9605 ARLV| QEVS.REPMSY INQR[L|D[K|S|E RIK QAT K VAR S|LKE A[L| RLOQ[DF SRIL{QOK S[Y|SAVAA|GF DA I
A.marinaMBIC11017 EGY)| GELG.PL|SRRLGDS[L|P[A/AIT QK SGIRRT I K L|LAD H[L| IAKRMNS TTAAKE[YDAVVS[RF DA i
GloeocapsaPCC7428 ITL[T GEMR . LKM[T YV TRN|L|LP|Q|D Q@ S|AREF T RN[LIF DN|L| EAAD|YQKAITLN[YREALA[D ID|G i
SynechococcusWH7803 AQLY| QEVG.REPMLYINQR[L|LIP|OD RIDQAINA LAAD|LKE AM RLO[DGAR[LQOKA[Y[VAVAT|GF SN

A.90 KNL|I TEAR.LNMTYIIPN[LAKQNQAKRARQISKD|LILNDL| TASNTSLRRSKYKEAFA]D I DK L
GeitlerinemaPCC7407 GSAT GDLR.RGMTLISRG|LLE/AID QP KADELAQENV|FRH|L DERN|LAQRAQRN|Y|QEVLQ[DE DA L
C.PCC8801 KDL|I GGLR.QOQ|LRNLSTS[L|LIP|K|D QK P[A|T D LAKE|LF NR[L| KER|S|I SGREAQFRQAVR[DF DA L
0.nigro-viridis GTLI GDLR.NTMKMV SAS[L|LIE|S|S QK QAIVD LT K S|L|F ADL| KD L{D|Y AK[V[T A S[Y[QKAVN|DF D[S L
RivulariaPCC7116 QKL AEAR. LNMNF IVSN[L[V[E|E/QQK QRE I VRDMF NNL| DERN|SSQRLsAlYDAAFAD IN|Q L
‘N.azollae’ KNL|I TEAR. LNMTYVIPN[L|[V[P|QD QP K|GIRQ I TKD|L|LGH[L| S IGN|T SLIAIL SN[Y[KDAFA[D VDK L
N.PCC7524 KTL|I AEVR.LSMTYITPN[L|LPKEQTARRQI TKD[LILNH[L| S TGNTQLRALSN[Y|QAAF AP VD[Q L
Cy.gracilePCC6307 ADLY QDLG.RQMLYINQR[LLE|AD RAERTKRATK[LKAS[L RLQ[D|GEN[LRKD[Y|IKVAT|GF S{A v
A.variabilis KNL|I TEAR.LNMTYITPN[L|LP|KD QP TIRRQ I TKD|L|LNH[L| SVGN|[SP LAILNN[Y|[QAAVA[D I D|K I
A.platensis AGY|I GTVL.QEMNYVVRN[L|LIE|NE QP ERRK L SRE[V[FEH[L| IAKAPDRQQRAAIS|YQEALK[DLD|L i
C.PCC8802 KD L{T GGLR.QQLRNLSTS[L|LE|K[D QK P|A|T D LAKE|LIF NR[L| KER|S|ISGRAEAQFRQAVR[DF DA L
PleurocapsaPCC7327 RDL|I F[GHLR . QDMLNLSRS[L{LIP[K|D R[E QAT K LAKE[L|F I H[F KARN|SEIAETQ[YREALR[DF DA L
S.PCC7502 oTY|I GQVR. . .[QD IAAATRILIL|KD P|TK[AK S LS T K[F|F ND[L| DRR[DFDQR[F DA[YEQARK[DFD[Q

S.WH8102 ARL[Y QEVG.REMSYINQR|LD[RIS|E RIKD|ADK I ARK[LKEA|L RLQD|GSR[LIQRS|Y|SNLAA[SE DA v
C.PCC7822 KDF|I GQLR.QOMLGLSRE[L|LPKD QKE[A|TD LAKK[V|F GD[F ODR|S|P TRAQAQ[FIQEVVR|DF DA L
M.aeruginosaNIES-843 ODL|I GQLR. QEMVGLSRN[L|LIP|KD QEKRKQLAKN[LIFVEF KEK|[DASLRRTQFIQEALK]DF DA I
G.herdmaniiPCC6308 KGF|T GGLR.QDMAIVSRELLVKD QK T]AQNLAKELIF GHJF KDRND IARQEQ|Y|LEAVK[D LD|A i
5.PCC7002 GQFE[V| GFLR.RD|LTYLANT[L|LIP|S|D QK AJRK NF I DE|I[F A H[L| ONKNEAA[(S TE[Y[NNAIADF DA I
C.ATCC51142 KGF|I GGLR . QEMSSLTRS[LLIE|KD QK E[RKNL S QALF TD[L| KERN|SAVRORQYRKAVDD L O[S i
N.PCCT7120 KN LT TEAR.LNMTYITEN|LLEKDQATARQINKD[F|LNHL SAGN|SPLALNN[Y|QAAVA[D I DK L
HalothecePCC7418 ESL|I GGLR.REMTYVTRN[L|LIP|E[D QK QAR S Y AKR|LIF QD|T EDE|AY SRA[LE S[¥YDRALT|DF D[Q L
CalothrixPCC6303 EQL|I AEAR. YDMNY IVSN[L|LPKEQATRREVARTMFEH[L| T SGNANN[R[Y SN[YRAAYADLD[Q I
N.PCC7107 KDL|I AEAR.LTMTYITPH[L|LP[KD QT ARRQI TKD|LIL T H[L| GRG[N|S LVA[LNN|[Y|QAVF T|p VD[K L
C.stanieri_PCC7202 EEL|I GGLR.QSMASASTR[LLIOKD QK TR0 S LARE|LF THF KERNYNARQAQ[Y[FEAIK[DF DA o
MicrocoleusPCC7113 ATS|I GELR . QKMSYLTRE[L|LP|QD QK ARREAAQD|LF TR[L| ESGNYQK[RAVDN¥RLAIKDF DA .
LeptolyngbyaPCC7376 GEF[V GFLR.RD|LTYLANT[L|LIP|SD XA QROE LVDE|I|F AH[L| KDN[NAAV[T[NFE[YRNAV S|DF DA L
C.epipsammumPCC9333 ATMI GDIR.ARMSALARQ|LMEP|D[AQKARILE TAKDV|FGH|F O TG|S|Y TOR[IRNYAELIK[DF DA o
0.acuminataPCC6304 EQF|I GDLR.RDPMGYVSRN[L|SIGK|T XK T|A[S Q TAQD|LIF VHF DAGNY SLAVQN[YAEAIK[DF DA L
S.elongatusPCC6301 DOLI[AAENETF VR| GDVRRET|AITLSRTF[L|DF|ALKAETAE TAQALF NH[L| KD G|D[VRR[AREQ[FIQEATI VD F DA in
S.cyanosphaeraPCC7437 GQY|I|QAKPRVDTE GLIR.RDMTYLANS[LLPED KEK[AITE LAKE[V|FDG[L| KEK|S|Y TS[A[IQK[Y|GQVVRNLN[S L
5.CC9311 AALVINQRDEITF TR QEVG.REMLY INQRILILE/SDRAERNKLAAKLKEA[L] RLQNGTRILIQKSHTSVATIGF AN [
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