A Sequence alignment of CCBl orthologues

* 20 * 40 * 60 * 80 * 100
CCB1l-Cm : MPRHAWSLAQDSRSNVNVLRVASVMASNGIHASARAMFCSFTAIKWQGTHVHRLQQQRCRLFRLHAEQTPALVRKQRSHNRVEQALPLPTRDLAQLFAYG : 100
ool R < B R e : -
(oad N A R e : -
(oad = J R R e T : -
[oea= R s T e e e : -
CCB1l-At HE e MATKLISPPLSCPWVTSREVIIKGLPRRRREWMVTKRNRVSAVTAMIVEPLSVVSSSAIQTHQWWE : 66
CCB1-0Os HE MEATAAATRLLLPPLRAPPPSLAGGAAAAAGGGGR-WRGAVPRRARARRAVVPPRASLVDSSG----~--- G : 63
CCBl1l-Cr e MLATQTSR---RCATSRSSRVVPFAAQAPRRCVRLAAARNGQAEQASAVESLGKLSMPALASFVSFL : 64
* 120 160 * 180
CCB1l-Cm : CVGVPAVAHASVTTTAEVANT TFIDTKE---SDIVTEEKLTGD : 196
CCB1l-Tp HE e YSKAE|Y SAGEAAEGGKELRQQAGEHN : 78
CCBl-AV & -=---=---=-=-=-=---=---- MDTAILPENFL - - TR LAVERLF FIsSAS TINDINTEMMQLISEQEES - - - - - - - PQIFQE] : 74
CCBl-Se HE MSDRVEL ------- IARIRQD : 75
CCBl-Syn : =--=---=-=-=-=-=-=-=-== MDVMDLPVLG IMDINTOQRIRAWIDNPEA- - - - - - - LDERIKT] : 77
CCBl-At : QNPNSLLLMTEATG- - GYSLAE[YY] DVK - - - -KEPK GEMLS : 155
CCB1-0Os : AAAAAVLLDAAVAGATGYSQAEYY] KEEGQT - - -MAPN GEMLS : 155
CCB1l-Cr : AMDAPAMALEATNPFEGVQSNELY : 159
* 220 * 300
CCB1-Cm : [€RTQPEVAIGAFIFVECAA YGFAIFA KGPREEMEATESE : 293
CCB1l-Tp : REITSQ EFCTAL EGNDIHHIERUWRTI®DI®EQ : 175
CCBl-Av : KPEIFLE LLAS A AHRIDHPLEIRO PK : 173
CCBl-Se : [€IWAPELFLIE ATLAATEIRGCIH A A TAHRIHFITIETQSIMPIER : 169
CCB1l-Syn : QAEIPFLEVVEFINSILLAALEIFL, CIRA A AA A TAHRPJHIREMOAQFPI®D : 177
CCBl-At : PERGQRALIMKECTCIS QGDDVQvEE|RKEiQ N : 252
CCB1-0Os : RGQEALINKECTCISIFGS| RGDDVQYEQURKEI®RKFS : 252
CCBl-Cr : IYAADKGQRAAINKFYTF EGDK| ERFWKELGEV : 256
*
CCB1-Cm : RNRPEE--------- : 299
CCB1-Tp : EKGMVKVEGIL---- : 186
CCB1l-Av : PNE------------ : 176
CCBl-Se : ALES----------- : 173
CCB1l-Syn : WQGGSSH-------- : 184
CCB1l-At : EKGMVYVKGLFERSS : 267
CCB1-0Os : EKGMIYVKGIFET-- : 265
CCB1-Cr : EKGKVYVKGMLEA-- : 269



B Sequence alignment of CCB3 orthologues

CCB3-Cm
CCB3-Tp
CCB3-Av
CCB3-Se
CCB3-Syn
CCB3-At
CCB3-0Os
CCB3-Cr

CCB3-Cm
CCB3-Tp
CCB3-Av
CCB3-Se
CCB3-Syn
CCB3-At
CCB3-0Os
CCB3-Cr

CCB3-Cm
CCB3-Tp
CCB3-Av
CCB3-Se
CCB3-Syn
CCB3-At
CCB3-0Os
CCB3-Cr
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* 20 * 40 * 60 * 80 * 100
MFLLYTGCVLRRDIRFGVCSKLNGAGARTQHYGSVRSGSTWWRKSLLPRGRYPVFTGYAAEQQRAPSKRCLCESLVMVTDVASTWMAFAWGAVTGSALTT

---------------- MT-TVTTSF-------VSFSPALMIFQKKSRRSSPNFRNRSTS - - -LPIVSATLS- - ---HIEEAATTTNLIRQTNSISESL-R
------------ MEASMSRTVSMLFSARRCIVASAAKDIEIAQGGRRRRSNDVKQQRGSHGQLAVAAATTAAAMTGQCHAAAAAAAPERQWQEVAEWVCR
--------------- MMASSMLHSSARCAAFKAGPLRSPQFALRPRATVSLSAVKSSSEASSSSACSTSERQAHPLARLEVATVASLLASGALAGSCLAA

* 120 * 140 * *
PTVANSVQVPAFVAPLR SLVFTT IPRIGV Iy FPQENAGRPP Shs A A
--MVLSETDPWVQPLAL- PFIENLEE[FA]
--------- MTGVNLS PVIEG
--------- MQPLLWFS GVIEAG]

""""" oKL ORI e e MR -0, B R, o A, B A R o,
NISLA-DLDPGTAKLAI PARSAFG INRTVMSWY PIALIZVIskdy V\PTEP ILWYQIWRKVIPPLIAGVDVTP F FLS 13QGLIL|
DSPENAEQTVQLAAL. RPAFNIFE LY INRVIZMTWY Pl T|pJe e V9 \P TEPVLEAZARK VVPIRLEGVDVS P I VTN TIgf 13QGLLT]

TR---- : 204
KMKYGI- : 104
hARMS-- : 97
LRQG-- : 97
ASRLQ-- : 97
SQQQVN : 174
SQQKP- : 195
QQRGGL : 193



C Sequence alignment of CCB2 and CCB4 in vascular plants and C. reinhardtii

* 20 * 40 * 60 * 80 *
CCB2-At : --MSIQMCNFP---------- FHPYFALQPRAQRSTR- - - IFARTENDSPQSKTSDQQLNLSHLRETFGIPGFDESYLPRWI[EYGFGS
CCB4-At : MEARIIWMLRIQIPWSAN------- HOFSHPPLDFPRFIRASSSSTSQKPKTYE-GPKPRKNLIYADIAT SKNDDLVRSLPIYVGEASLLAMPFNRTHSGI
CCB2-0s : --MPLLARAPPPPPPLRHRGRLLPEIFTSSSSPRRRRRPRAARVRASGSDPPPQQQQQQVNLSWYLRETLGIPGLDESYLPRWIELGFG
CCB4-0Os : MEMTRSWTLVPLPATLRPASAAC 'RRRRRGLPFGALFSPSPPSNQQQQEMHIRALQPRQDW“GE RSNDTLVRGLPILGGEASLL
CCB2-Cr : -MSQALWANRLIGSRLCPLRQRALEQAAPCKPPVVLSRRTSTQVRAETQRRGGLGDDDIDVAWFRIFTLGIPGFDDRFIPRVVELALG,
CCB4-Cr : --MTSL@GRSHQAAVLR-------- QGRVRPFLPAQQCRPLRIVHVAAKKSGE-AVEPDQSFG- - LVAQQAEFFRALPLYAGEAGVAS
* 120 * 140 * 180 *
CCB2-At : ISESOMRSEALGWSLAAFSIALPYI[EKFLKGS-VVEQRSWPEEGEQ- ---VFViiSS LRNJSTI SVSEEL
CCB4-At : SSSQSRADWLALGLAVTNLLTELVWLSIRPKSITPWNPKGVE - - - - CKV\YESD KVACCKSIAMIVYN[ETC
CCB2-0s : QLRSEALGMCLAAFSATLPYLERFLEGAGAAERVPWPEGSRQ- - - - VFANISDS LR TS\4MiS IGNQLCHR
CCB4-0s : S SSQSRADMLTLALSVTDILAELVWLSIRPKSISPWVPRGVE - - - - CKR\YGT TTAICCKS
CCB2-Cr : QVRCEWLGALLASLCVLVPDIEERLREAMPGRGRQKAAEAIEGSANGFFIREPS LKNjNCC AAGERVLWARGALG
CCB4-Cr : S SSQSRADJLGIVLSAVLLLTELOWLALKPREVAAJDLEGST - - - - VDFYEP FSTINRCKSIAIL. YKERTLFH
* 220 * 240 * 260 *
CCB2-At : GYWNCPD--------- QMSKAQLHDWFIMKKWDEIGLADJKETL YO YA - - - - ESALSLDIMIDGTRSIFOS#VON - - - TNEPQK
CCB4-At : IGMVAESPEDKKTVIVKTDKLMQGSVYRGVIUKSKAQSYMANLSINeZ------- GRSELP - FiizANTOA\SARReI#GDK
CCB2-0s : GYWDPPE--------- DISKYAMIEWFISSQUQOEAGIVDWREDLYI@ZTFS - - - -DTQLG-KLAZOGI LS\ A} T NNPDPTNSEIKAEEF T
CCB4-0s : IGVAAGSPEDGNAVMVDAQKFMQGSLYRSANESKKQSYMANLAL Y- ------ GRTELP - FiizANTOAMSRe)ziiGDK
CCB2-Cr : SGVVAPGNAAASLAAMSKDLSAVSGSSKVAEALAGAAAGSQQLWLIFDRGGFGGSGAGSLALIMZAGAQCIARYCHIDT.P
CCB4-Cr : YGFITKG-------- VKPGNVVPGEICTQARDSQGNYANLVLEgE- - ----- GRPEFTAFIAZENTQ QPV[er4]
* 320 * 340 *
ccB2-At : FEDKERAMGAIENFRG- - - - - - - - — - - e e memee oo : 275
CCB4-At : ssEQ S%ELDATLGRYFVDSDEISRVTV ------------------- : 297
CCB2-0s : MSEKHRVJMR FQCH-----------cmmmmeeemmcccmmmeeeaaas : 291
CCB4-0Os : [FNLBlO DI DATHSKS - === === == mmmmmmmmmmmmmemm o oo : 293
CCB2-Cr : LADREBR LAAFV--------mmmmmmm e - : 310
CCB4-Cr : EERLBQANS THDIWLEVSLGEGVALPQAGVGFGGSGGSSSSGAKASGKQPAAR : 306

NRASGIAA

173
181
186
189
197
178

257
262
272
270
290
252



D Sequence alignment of CCB2 orthologues

CCB2/4-Av
CCB2/4-Se
CCB2/4-Syn
CCB2-At
CCB2-0s
CCB2-Cr

CCB2/4-Av
CCB2/4-Se
CCB2/4-Syn
CCB2-At
CCB2-0s
CCB2-Cr

CCB2/4-Av
CCB2/4-Se
CCB2/4-Syn
CCB2-At
CCB2-0s
CCB2-Cr

CCB2/4-Av
CCB2/4-Se
CCB2/4-Syn
CCB2-At
CCB2-0s
CCB2-Cr

* 20 * 40 * 60 * 80 * 100
-------------------------------------------------- MTKPBPNRVI¥RRI¥P F GLE€--------------AT RLLTPELT
-------------------------------------------------- MA-S|BSA RRIFPLIAECATE--------------[€T] RALTPELL
-------------------------------------------------- MS-APPNRIYRLIFPLGAESLE- -~ - - - - -~ - - - - -[€], RLSTPMLN
-MSIQICNFP---------- FHPKFALQPRAQRSTR- - -IFARTENDSPQSKTSBQOLNIRSVIFRFTFeTPEFDESYLPRWIGYGF{€S HFSASAPI
-MPLLARAPPPPPPLRHRGRLLPRFTSSSSPRRRRRPRAARVRASGSDPPPQQQQQOVNIFSVIERFTLEeIPELDESYLPRWIGLGF{E HLLSPSPT
MSQALLANRLIGSRLCPLRQRALRQAAPCKPPVVLSRRTSTQVRAETQRRGGLGEDDIDuAVFRFTL IP[eFDDRFIPRVVGLALE HVLGADPT

* 120 * 140 * * 200
N - S[eAl e TIFSAVLIMLTGLMWQOYQPR - - - - - - - SPDSJELIGDE YYQGKWYLIMNRETLGS - -
P-TQSRSB&LGILLSALLILSGL QRYQOPV - - - - - - - PPE LEGEEGJEI®DD WYDGQWLIANRETLAP - -
P - SOAINSIY VY TIRAGMLMCVWLINWQRIQOPK - - - - - - - SPE LEGKEG)3DI®LDS YYDRQWYLIMNRETLSE - -
SESEMISIAINEIRSIFAAF SIIAL PYIGKFIFKGS - - - - - VVEQRSIEPEEGEQ SVQGEIRC\3 -[€ YWNC - -
P - A LINSIZAIRRCIFAAF SATLPYIFGRFIFEGAG - - - -AAERVPEPEGSRQ SIGNQIRCENS-[€YWDP - -
PEASVIHCIZWIHA ‘LLASLCELVP EERIFREAMPGRGRQKAAEAIEGSANGIHF AAGGRYYL ALGSGV

* 220 * 240 *
- - - -KAE[jTPGARVKRVLEKQQPV YI#VAR - - - - - - - - - - - - - PE-----
- - - -PVP|JQPGPMVERVLKTGKAVYMVDM- - - - -~ - - - - - - KL)MPE - - - - -
- - - -QKENJKPGPMVERVMQTQKPVYMVNM - - - - - - - - - - - - PL}PE - - - - -
- - - -PDQUISKAQIPHDWFKKKVDEL KE------- TLYFP S---- Q
-——-- PEDSK%IEWFKSQMQEA @RE------- DLYFPTESDT- - - -QG-KLE%GILSEHLNNPDPTNSEIKAEASNS SYAFEE
VAPGNAAASLAANSKDISAVSGSSK\YAEALAGAAAGSQQLWLPDRGEFGGSGAGSLALINZAGAQC HUMPLP------- GGGP FSERPRALAD

215
221
215
275
291
310

126
125
125
178
191
200

193
192
192
260
275
293



E Sequence alignment of CCB4 orthologues

* 20 * 40 * 60 * * 100
CCB2/4-AV  § === == oo m oo oo o e oo MTK - - - PDPNR LRRLPF CLEATLANR L ---- : 32
CCB2/4-8€ & === == oo oo oo oo MA- - - - SDSAVWIBIRINFIT IGGTLIANRN AN - - - - : 31
CCB2/4-SYN & === == m ot oo oo o e oo e eemmmoo - MS- - - - ADPNRISILIAIIGAEST.GGL w---- : 31
CCB4-At : MEARIILLRIQIPWSAN------- RQFSHPPLDFPRFIRASSSSTSQKPKTYE - GPKPRKNLVADF I SKNDDL\SIHMYVEGASLLAWFNNTIMSGIAP : 92
CCB4-0s : MEMTRSLTLVPLPATLRPASAACRRRRRRRGLPFGALFSPSPPSNQQQQEMHIRALQPRQDWVGEWVRSNDT GASLLAABIIAMSGIAA : 100
CCB4-Cr $ mmmmmmmmmoo - MTSLLGRSHQAAVLRQGRVRPFLPAQQCRPLRIVHVAAKKSGEAVEPDQSFGLVAQQAEFFJAIRSY AGVASIBRRS T AGIAD : 87
* 140 * 160 * 200
CCB2/4-Av T] QOIS PDS{EL I[EDEGFVI#SADIP - - EAVKT A QI R GS--- : 126
CCB2/4-Se S Q QPVPPEM“VLE Ej2GFE#DDQIP - - EASRQ A EoVIRIR P--- : 125
CCB2/4-Syn C QRMOIAS PEAWVLEEKIZGFDI#LDSI#P - - QETKT A DRQVIA#R SE--- : 125
CCB4-At ] LSHRIZNS I TPYNPKEVECKV\YESDI#E - - ASMV'S| IQMIOT ESPE : 190
CCB4-0s LSHRIZNS I SPYVP CKR)GTGYL- -DSAL L TWDSLT NOYRQIEYAAGSPE : 198
CCB4-Cr e oL AKIZIEVAADLEES TVDFEPGI# K PYAALLRIZF, RDAMF RCK LMKERTWFHYEFITKG-- : 185
* 220 240 * 260 280 * 00
CCB2/4-Av : -------- KAEETPEAEVKRVEEKQQPVEEVAEIEFD [YLPIZNTQ CQENEELEEANAPES-KQEENEA ------- : 210
CCB2/4-Se : -------- PVP}QP[EPIVERVIFKT GKA 1IN, YPGRME|\@YT.P QPLGI L AARAP[ E ADKLDQ ------- : 209
CCB2/4-Syn : ----=---- QKEKPlePiMVERVIVQTQKP 151, Y PGR\ElMYTL.P QPL)») NIPI; K E IADKI ------- : 209
CCB4-At : DKKTVIVKTDKEMQES\YRGVIIKSKAQS SLYPGRSELP FLP A QPLG») GNTI' SSiBQ EKLD ------ : 283
CCB4-0Os : DGNAVMVDAQKFMQ SYRS lESKKQT : LIQP IG GDTVE@N:EQQEAD ------ : 291
CCB4-Cr $ mm---- VKPGNjVE[EEMCTQAIIRDSQGNy4#2 L*LYPGRP FT \QPVGIEn TDT RLQ ) efEVEMMGEGVALP : 279
* 320
CCB2/4-AV & -----=----== KNSHG----------- : 215
CCB2/4-Se : ---------== SRSAAAIAVEQP---- : 221
CCB2/4-Syn : ----------- SMPINA---------- : 215
CCB4-At $ ommmmmmmm-- RYFVDSDEISRVTV-- : 297
CCB4-0s $ ommmmmmmm-- KS-----mmmmmm e - : 293
CCB4-Cr : QAGVGFGGSGGSSSSGAKASGKQPAAR : 306



F Sequence alignment of CCB2/4 orthologues

CCB2/4-Cm
CCB2/4-Pt
CCB2/4-Tp
CCB2/4-Av
CCB2/4-Se
CCB2/4-Syn

CCB2/4-Cm
CCB2/4-Pt
CCB2/4-Tp
CCB2/4-Av
CCB2/4-Se
CCB2/4-Syn

CCB2/4-Cm
CCB2/4-Pt
CCB2/4-Tp
CCB2/4-Av
CCB2/4-Se
CCB2/4-Syn

CCB2/4-Cm
CCB2/4-Pt
CCB2/4-Tp
CCB2/4-Av
CCB2/4-Se
CCB2/4-Syn

CCB2/4-Cm
CCB2/4-Pt
CCB2/4-Tp
CCB2/4-Av
CCB2/4-Se
CCB2/4-Syn

* 20 * 40 * 60 * 80 * 100
- ---MEAQERSVDDAKDTCIGQKLSKRRPVGCSVDCALGFSAPSGPPTVPLRRVLLPASRVRTPPCREASRSG--TVCSTRNVPGIARIACKSRGALRAR
MKRTRLAIYAAVTLQTSTTLTLALMPSAAFSCSRTRDYRLRSTVKPPLHQFGKLTRPPKAPKSQSHILSTNKCLVSLRSSNSDDELLSTTTTSKAKVRFS
------- MTCTRCDPGSSVPLLAFQHQSTHGHVTTRQRQFANTKRISYPAQLENTNNNNE-ESQSSFLSTSKATVQFKSNNRNN------=----------

* 120 * * 160 * 180 * 200
KIGTQRAVIVLRHAQRPPLLWGKPSPALVFGLETISLAAA EG----------- TRABARAYEATASS YA SAWQRNEVRSTAP,
TSKVSSPGEASNSNLLDSILSWITSDVGSVILEFS| LI‘LLVERLLLSS SSDDTIASSPDAQSEETRRTLL‘ FATG SKLD\YESALAPL\YE
- -NNASNKNLANLTPIDSLLLNLTSDRTSLLL(€Sie ILTIARARNNARLSFPEGEDAILYEAS - - - - - RSKIMIAAEVYFAAGS) TKLDYESAKSE
--------------- MTKPDPNRVLRRLPF EWTNS------------QARNGIYREYTT,SA TGP IWQQOWYQPRSPDSWYE
---------------- MASDSAVWLRRLPLI ALTPEWLPT------ - - - - - -QS)ISBAINeNLI.SAL SCGIFLWQRNQPVPPE
———————————————— MSADPNRIVRLLPLGAES| NPS------------QAIISIRYENTT.AG. C IWQRIQPKSPE

* 220 * 240 * 260 * 280 * 300
RDG-------=-=--==---- HHLEQTETIAEGGELET LIDTWFGAC. T LTGDNTGRIVAQRG------------------e--m MVKAAEG
SEeQ---------=---- KLSEP GVDES-QSTAAQ TLK PAQ| LATTLHPFSNSNVKSPSSVGWQVVALAGIVPSVS------ PSLPT
E€RNSFEGSGGGIVWNKNGDNKEBEGGDVYGENFQST] ALGSFEKCiyPA. LASTATATSENKQHR- - - - - WEPVAMAGILPLDTDRCTSIPDSHA
I€eD----------=------- E LSADPEAVKTE] ASHLIAFTNINVTRELWAYYYQGKVLLRRGILGS-------=-=----=------------- KAENT
E€E----------------- EGHELDDQIFPEASRQE] [ASKLIS®TNiy I TGEIL DGQVLLRRGILAP--------=-----------momoo o PVPWQ
EEK----------------- EGEDLLDSH#PQEIKTE [ASHL{SETNE§VTQ)| ¥YYDRQVLLRRGILSE---------------------ooo QKEYK

320 * 340 * 380

---------------- VLNLRDPVSSR}FADIFKTVIZRSEISATQQLIAYADINOSAWLGTFKAPLQRD -GSQPAQSCFL
-------------------- NSATESTDET)4®PT| QALPGREEFT- LVIEEYRLQQQS - -IDGRDTVTY.
IMLRYDGSIKGGSVAGSDVVGRRPKNKNVPKES LIYSTTETTNAVAGCSATYF
------------------------ KQQP MR ENIOGVIICOIMIGN - - - - - - - - - - - - -EG
------------------------ TGKA NElOGLICOIFFGN - - - - - - - - - - - - -RG
------------------------ TQKP NEOGLICOIR®¥DD - - - - - - - - - - - - -RG|
* 420
INLEMLACFQQQWMP - - - - === === === = : 343
¥ T SWCQSIHYAQRIFGRDLSVD - - - - - - - - - : 377
¥ TANCREMS SWIMGDSCE----~----- -~ : 381
QWENTAGIADKIAVITLKNSHG- - - - - - - : 215
QUERQNIAGHMADKIMDQSLSRSAAATAVEQP : 221
QUE TGMADKMAHSLSMPINA----- - : 215

oo oo so ee e e
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94
100
76

245
280
264
131
130
130

328
357
363
193
192
192



