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Lpd superfamily

----------------------------- MLLFATLLFWILSNNNAQAEQYDL Y IVEGEA
----------------------------- MLLLATLLLWFF TNN- AQACETYDL Y IVEGGA
MRLLSGSLOTVAKSSLFLTAYIYISSIGHDRIGSYKALATNTOSTSSLPCYDIT 1YGAGA
--------- HIPPRNSLFVGGOTVERNTATLLSALLSORSPSKPTSONLDYDTITIGAGA

R
AGLFAAGSASALGROYAIYDLKQ----------- ELGGGCTNAACYPSKEALRSIYRTS--
AGLFAAGAASSFNKK IAIYDLRP----------- ELGGDCTHAACYPSKALRSIYRTS--

SGLFASGAASLLGKSTCLIDRADP---- TNSGLLAYGGDCSNAACYPSKALRSTARDG--
SGMFASGTTSMLGSKTLLLDLSNNNTNSNSNNTNNVGGDCTNYACVPSKAVRSEARMKKD
SRIMRIRIE L., BRI

-USAPEHVRSYYEAYRAREQPQOMLERNSNLDLHF YOSCCF TDSHTMELSFRNSTK-CF I

-(SAPEHVRFAYEAYRAREQPOGMLESNPNLDLHFYHSCCFADSHTMELSFRNATR-CFI

- YSDHK ARDYADAATNAVRARESPDRIRNK TDLYFYOSCRFYSTHEME IOATNASEPLRL

FLSAQQHAALTVSKVKIRESPSAIVERNPNLDLMLISECEFVSPDDIQNSTTITLS----
A N R

DSRHFLLSYGADPAIPFPFODRARAARLPLYTYRSILQ----PEETEFWDTYKSGHLRRL

KSRHFLLTYGADPYIPFEFQKQADQAGLPLWTYRSILR----PEETEFWDCYESGSLRRL

RARRFLIATGASPIYPETFRARAKAAGLPLYTYRSILOSYLATESSAPFWKMDGSTKKRL

-SKKFLIATGASPIVPESIRIQASEYNLPVFTYRTVYQP---TSDNSLWNLLAKKENSNI
B HHE L B I RO 2 _

LIVGGGSTACELGRSLGRLLAHNTTLELYAPALLSEE-DPSLOESAGKLLERAGYLCKLD
LIVGGGPTACELGOSLGRLLAHNTTLELYAPALLPDE-APSLOEAADKLLERAGYSCELN
LIVGGGATACELGRTLYRLRPA-RDICLYAPSYLPSE-DYELODAAMNILAK AGTHCHWS
VIAGGGAT&LEIGQSLARLGKGKVKISMVAPDVLKDDKDISLRNAAIQILEFEGIELHLN
DRORERE R RIRRDE Rk HE L JRIIUE DIR kD D

YKMDK ILENKSTOLSDGSYLAPYDGILLCYGRS--PALESLHLHRAGVEWNKNGYSIRPS

YEMDK IWEDRS IOLSDGSYLAPYDGILFCYGRS--PSLKSLHLHRAGYOWNENGYRIRPS

ARLARILPDGRYELSDGALLSPFDGALLCLGRSPYDSLESLHLDSAGIAWTNVGYTYHER

KYLRDVLPDRSIRLSDGTILPPPDALIMCIGRN--PNVQTLQLEKANVAYDDKTGILVKN
HE SRR R R, D IR, HE . R -

TLOSTSASHIFAAGDCADL IDKRSRTSAHAAYMGFHAVRNMYYPWHRLRIGSSSOHK YYPR
TLOSISASHIFAAGDCADLMDKRSRSSAHAANTGFHAYRNMYYPWHLRIGSSSOHK YYPR
SLRSVSAPHVFASGDCADAYPLRSRTAADAANTGFYATRNGALPRYLTFGSASYHPTYPR
SLRSKTNRRVFACGDCCSAVTGKHRTATQAAWTGYHAASNTIIPYLLRVGSKSFHRTVPR
B SRR, LD D RITIDEED RIDE OB IE R RO R b

YI¥TDPEMARYGLTRKECOERY--PDFOSYLYKEEGSDRADMERRERDTEVTFLELRAS-
YI¥TDPEMARYGLTREECREQY--PDFOSYLYKEEGSDRADMERRERDTEYTFLELRAS-
Y'Y TDPELACYGK TYSECYLK YGLNGFDYAYCTEEGSDRADMERYERDTSVCFYELRAEK
YI¥TDPELYSYGLSREDCERIYGLDGFDSTYYPENNTDRADMEYOERL TNG-FYETIRATK
B2 I N K= BN LR I R

RSGRILGGTACGPAAAELANSHGYAT TNRLSYRDLAKSTHSYPSHGYLL YRYALSMALSD
RSGRILGGTACGPAAAELANSIGYAI TNRLSYRDLAKSIHSYPSHGYLL YRYALSMALSD
RSGIILGCTACGPAAAELANY IGYAI TNKLTTSDYARSIFSYPSHGYLLHRLALSMALSD
IYGK ILGFTGCGPSASELANEMSLATYSDLTYRDIAKSLHSYPSHGYLMYRAALALTMSS

dokk ok ReRRIRIRRER Tk kDL RDRIRD Rk D kI DI DR,

TRGFLESCGPYGK ILAGLIGAYGSSYRI IRSFFAAHYYREKPRTNNL-------------
TRGFLESCGPYGK ILAGL IGAISYSYRMLRSFFAAHYYRGRTRGNY--------------
TNGILEYCGPIG----GFLGRTGRSYSCLRDFFORGYLGRKRALRKRAWEAEGALRTLYP
PFGQLEALGPVG----GVI&NVGRFVSSVVSTMKK&KHSNRR ------------------
Lk kR kDR L

(B)
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Fs_IDISOS_GAX27897.1
Pt_IDISOS_EGO2230.t1
Rs_S0S

Fs_IDISOS_GAX24649.1
Fs_IDISOS_GAX27897.1
Pt_IDISOS_EGO2230.t1
Rs_S03

Fs_IDISOS_GAX24649. 1
Fs_IDISOS GAX27997.1
Pt_IDISOS ER02290. 41
Rs_S0S

Fs_IDISOS_GAX24649. 1
Fs_IDISOS GAX27997.1
Pt_IDISOS EG02290. 41
RsS0S

Fs_IDISOS_GAX24649. 1
Fs_IDISOS GAX27997.1
Pt_IDISOS EG02290. 11
Rs_SOS

Fs_IDISOS_GAX24649.1
Fs_IDISOS_GAX27897.1
Pt_IDISOS_EGO2230.t1
Rs_S03

Fs_IDISOS_GAX24649.1
Fs_IDISOS_GAX27897.1
Pt_IDISOS_EGO2230.t1
Rs_S03

Fs_IDISOS_GAX24649. 1
Fs_IDISOS GAX27997.1
Pt_IDISOS ER02290. 41
RsS0S

Fs_IDISOS_GAX24649. 1
Fs_IDISOS GAX27997.1
Pt _IDISOS EG02290. 41
Rs_SOS

Nudix_Hydrolase superfamily

MTRDSPSLNILLLLLYCFNSLTHEGI GRDSKMTASHROGLSONDLMEKDTYLYYDNDDNY

MTRDYPSLHIFLLLLYCFNSCTYEGI SGDSKMSASHEK GLSONDLMEKDTYLYYDNDDNY

----------------------- T TTTTLPETPSWGYGHTANDMMEKDTYL YLDERDNY

-------------------------------------------- MOFYNTYLLYGICLSS
HEL L

IGSASKKESHYF SKDOPHGILHRAFSIF IFDESDGRLLLHORSADK ITFPNYWTNTCCSH
IGSASKKESHYFSKEQPHGILHRAFSIF IFDESDGRLLLHORSADK I TFPNYWTNTCCSH
IGSASKK TSHYFNAQOPHGILHRAF SYFYFEROSSRMLLOORAHSK TTFPNYITNTCCSH
T e
Was afe & = = =

PLHGMMPNEYDSPADYKEGSYMGIKHAAYRK LMOELGID- AKNFYPOMKFLTRLHYWAAD

PLHGMTPHEYDSPSDYEDGSYMGIKHAAYRELYQELGID-AKDF IPOMEFLTRLHYWAAD

PLHGHDPNEYDTPADYADGSYRGYEHAAMRK LOHELGIDPALLDLHGFRFLTRLHYWAAD

----- KGIEKEDPTEMENGIKTPIPAVGAKIVG----------------------momm-
L M -

TITHGPTSPWGEHEIDYYLFLYYPSKDAITIRPNPEEIDAVEWYSAEELEAMLKDK TCLF
TITHGPSSPWGEHEYDYYLFLYYPSKDAITIRPNPEE IOAYKWYSADELEGMLKDK TCLF
TYTHGPDAPWGEHE IDYYLFYYYDE IEALPLLPHPEEYDDTRWYTLOELATMMRDDNLLF

SPWFRITYERFMENAWWEDLKE TTIS---TDKFYDYDT IHQFDPPSEHLGGGGMARPLF A-
SPWFRITYERFMENAWWEDLE TTHMS--- TDKYYDYDT IHOFDPPSEHLGGGGMARPLF A-
SPWFRLIVEEWLETWHONLDYCHRPDPRANPYLDYEHYHLLDPPAEHCGGAGGAGPLFAG

-------- AFDASKKQGAYGK IK THSESMLSOLMRLDEYF AAVTLLYVSPLKSNLGGEY T
AFDASKKQGAYGK IK THSESKLSOLMRLDEYF AAVTLLYVSPLKSNLGGEF I
OPAK THATPGDATKE QGAYGK YYTHOESKLYOLGRYDEYWAAL TLLYVRPLRSNLDAAY T
---------- DPAKKQGAYGKIKIHKESKLSQLSRFDEIWCTFNLLYVSPLKSNMETPEI

R, URRRRRRRED R RE R Rk R I DL, EEas s *

KSTFNSDDLAFCDEILYKYSRSFAAY IROLPDYMLYDYLYFYLILRALDTIEDDTSAFDS
KNTFNSDDLAFCDEILYKYSRSFAAYIROLPEYMLYDYLYFYLILRALDTIEDDTSAFDS
RRIFPADDLAFCDDILYHYSRSFAAYIROLPDRLLYDILYFYLYLRALDTIEDDTTAFAS
LENFNOENLDFCDEILGKYSRSFAAYIROLPPSLLYDIMIFYLYLRALDTIEDDMTAFDS

DT RRRIER DRekRiekRekbik DR D DRk iekekbekbg Dk R

HATEYGILKEFYK-ALDDPNWTMTGYGEGDERRLLEEFPKCORTFQALOPEARDYIKDIT
HATKYRILKEFYK - ALDDPNWTHTGYGEGDERRLLEEFPECORIFOOLOPEARDYIKDIT
PEEK IDYLLNFHRTALADPDWNLOHYGOGDERRLLAGFPACHRYYAKLAAPSRRYYADYT
TETKVKLLLEFRETALYDPEWRMDGYGEGDERRLLEHFPECHSYFRSLRPESREITADIT

L B O G SRS RS M s N B L M

KRMADGMADFYAK DMGRGTEDMAOYNL YCHY YAGLYGEGLSRLFSASGLEHK SFGEEKHL
KRMADGMADFYAK DMGRGTEDMEQYNL YCHYYAGLYGEGLSRLF SASGLEHK SFGEEKHL
ARMATGMAEFYRKDLGRGTTNTEQYNRYCHF YAGLYGEGLSRLF AASGLEAGSFAGELHL
FRMATGMAEFVNKDLGQGTTDVKQYNRYCHFVAGLVGEGLTRLFVASGLEDPEIVDKLFL
mk RRRDRE R DR D DR R kiR D hek kbR 0

Isoprenoid_Biosyn_C1 superfamily

Fs_IDISOS_GAX24649. 1
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RsSOS
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Rs_S03
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Fs_IDISOS GAX27897.1
Pt_IDISOS ER02290. 41
Rs_S0S
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Pt_IDISOS EG02290. 41
RsS0S
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Pt_IDISOS_EGO2230.t1
Rs_S0S

SNOMGLFLOK TNIIRDYLEDYYDERAWWPATYWEK YSASGDLGYF AN- DADDEAREK ALK
SNOMGLFLOK TNIIRDYLEDYYDERAWWPATYWKE Y SASGDLGYFAN-DADGEARKKALM
SDOMGLFLOK TNIIRDYLEDYYDORAFWPASYWKK YAATDDLGYFARSIGTDDGRDRALG
SDQMGLFLQKNNIIRDYLEDYVDGRAFWPQSIWKKYSKNGDLGYFAN OSEEENREQSLE
R GRS SRR R S e 2 N 5 E R M

CLMNELYTDALELYPDCLAYLSK IKCAEIFRFCAIPQYMATATLDKCFANPDYFTGYYEIR
CLNELYTDALELYPDCLAYLSKLECAEIFRFCAIPQYMATATLDKCFANPDYFTGYYE IR
CLNELYTDALELYPDCLTYLARLQCQE IFRFCAIPQYMATATLDKCYHNYNVETGYYE IR
CLNELYTDALELAPDCLAYLSKLRCDGYFRFCAIPQYMATATLDKCYNNLDYFTGYYE IR
RhRRRRR Rk DD O DRkRReRRiekRiekRikbikk D R DRk

KGLSCRLILATNTIAEYHSIFSRFARSMRSK ALADQOLGANDPSFERTIASCOK ITALTK
KGLSCRLILATNT IAEYHS IFSRFARSYRSKAL TOOHLGANDPSFERT IASCDK ITALTK
KGLSCKLLLRTNTLSAYHETFY THAQS IRROADTACQRAGFYDPSHARTYRICDTILELTA
KGLSCKLLLATNDLNGYHNTFYYFAKSTAQRAQDAKEDGIDDPSYERTMNICNK ICELTD
RRRRE R IRIRE D Rk, R THIRD IR HEE B £ HE

DAASLOACGRAMIRLS---STYALLGASL I YK GSAGLFG--RNKSMYSTGLALAGSFLYWY
DAASLOAGRAMIRLS--- STYALLGASLL YK GSAGLFG--KNRSMYSTGLALAGGIL YWY
PLAYPRIGSRHYRYWGAAYLGTLAWAYPHVRNRRPTTD--RPGGLLYQRSTLWAAAAAWYF
NARKTSKNRDILYHYIIPTYYIALVACLSSLGYSDLIASFDASOFDLASYLTLLLASFAF

H H * . H . HE

GPUTYNSNLLSAHELK ARNGLG--

GPUTYNSNLLSAHYLEARKQLG--

WP IRDK SRLAPAAALOK AKSLA--

GHFLEKLSPGPSGSLKTASDILAK
H R M

Figure S4. Chloroplast targeting
sequence of Fistulifera solaris
chloroplast proteins. Shown are (a)
pyruvate dehydrogenase complex; (b)
isopentenyl diphosphate isomerase/
squalene synthase; and (c) farnesyl
diphosphate synthase. Conserved
domains are highlighted in blue and
red. The chloroplast targeting
seguence, consisting of a signal and
transit peptide, containing a F/W/Y/L
amino acid at +1 position of the signal
peptide 38, are highlighted in green.
Predicted transmembrane regions are
shown with violet arrows.
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--MSLSSIPTFSFYFIGYAAIF TAOLNPRSSD--- Y SFPMAGLYVL ILLAMYQOTALAS--T
--MSLSSNPTFSFISIGYAATYIAQLYPRSSDSYYSSFPMAGLYYLLLLAAAQTAVASTT

ATPSSRRF AYTHSPPPHTYPLAOL AGASSDKDKFLCLYPOLOEELCEWF ATENEMTP---
TTPSSRRF AYTHSPPPHAYPLAOL AGAASDKDKFLCL YPOLOEELCEWF ATEHEMTP---
--------------------------------- MTLOYRYLYOLSHASTYPYGYVAP---
PPGHNDDDDEDEHKPPFQYPLKE TASK TTOKEKFLSYYPCLRDS TAEYF ATKHEMYP---
------------------------- MTSTORDAFLATYKE IETDL IADINKLPALSPTYE
------------------------------------ MSSOETKKYSSDYAPLLPHOS---

Isoprenoid_Biosyn_C1 superfamily
- EAYOWIREMLDYNYPGGKLNRGT TYLAYYRALKKGAP I SEHEYADAAYLGHT IEFLOAF
- EAYOWIRDMLDYNYPGGKLNRGTTYLAYYRALOOGK PISEHEYADAAYLGUT IEFLOAF
-EAIDYLRRMMDYNYPGGKLNRGTTY IDYYRYLLGK ATLTPTETARAAYLGWATEFLOAF
-EGYNWITEMIDYSCYGGKMNRGI TYLTYARTLSGSSGLTPREEARASYYGWGIEFLOAF
EOLTTYYSTCLPYTYPGGKMTRGLTY IKGYEYLKG-RILTEVEYKHAA ILGWOVEWLOAF
--DPSLLEAFRY INSYPGKDYRGKL IDCFOLWLKYESTEILDS------ IKDIVGDLHNA
B ® - H HEE 4

FLYADDIMDDSATRRGAPCWYKNOHYN-LYATNDSFLLESAYFCILKRHFGNEPYYTELL
FLYADDIMDDSQTRRGAPCWYKNEHYN-LYATNDSFLLESAYFCILKERHFGNEPYYTELL
FLYADDYMDDSATRRGAPCWYKLPDYR-LYATNDSFLLESFYFAILRRHFGHEPFYLHLL
FLYADDLMDDSK TRRGAPCWYLLPKYG-TIAYNDSFLLESFYFTFLEEHFGKEPYY IKLY
FLYADDIMDGSI TRRGNPCWYKQPNYTODNATNDAL ILENMIYATLRRHFKGHPSYYAIL

SLLIDDIEDNSKLRRGNPV&HSIFGIP--QVINCSNYVYFLALEKVH&LNSPTAMQVFVG
L & e . L -

ELLLATTRATELGALLDLTSAP----- QGNEYDLNRF THORYKLIVE YK TAFYSFYLPYA
ELLLATTRATELGALLDLTSAP----- QGNEYDLNRF THORYKL I'VE YK TAFYSFYLPYA
ELMLDYTHK TELGALLDL TSAPPOHHDOPHHYDLDRFTLTRYQQIYEYKTA
ELFLETIQATECGALLDLTSAP----KDAK TADLSRFTIERYRE IVE YK TAFYSFYLPYA
ELFIDTTYATEIGAHIDTNGTPYAD- GKRAELDLTRFTLDRYRAGCYRYK TCYYSFYLSCA
ELLNLHRGAGHDIAWRDSIRCPTEG---EYLTMYQDK TGGLFRLAYGLMACFATTHRDTD
L2 . * * . * H -

LGMILAGNTDEAS----- YOAAKEILLNMGEYFOYQDDYLDCFGDPSY IGK YGTDTRDNK
LGMILAGNTDEAS----~ Y OAAKEILL TMGEYFOYQDDYLDCFGDPSY IGK YGTDTQDNK
-=--CLAOART ICCLMGEYFQIQDDYLDCFGDPAY IGKYGTDIGDNE
SAMLMSGYTNSKS----- KTARNICCIMGEYFQIQDDYLDCYGTPEY IGKYGTDIGDNE
LALAYCGYDPESGEGKEL YANAEDYCMRLGEYFOIADDYLDAFAPPEYLGK IGTDIEDAK
FSNLVNNLAMYFQIR—--DDFINLADEEYMKSKSFCEDLTEGKFSFPIIHAIRSDESDTR
HE- HE I

CSWLYYOALERCNEEEENYLRONYGARDDOK VET IKELYRTLDLPNVFAQYEEDSYORIQ
CSWLYYOALERCNEEQKNYLRONYGARDDOK VETYKELYRTLDLPNIFAQYEEDSYORIQ
CSWLYYOALARCTPADRDYLONHYGASDDOK VETYKSLYRELOLYEVFHAYEEDSYAQIQ
CSWLIYOALDRATPEQORK Y TEENYGEWDDAK VAK TKATYNEMGLK SYFEKYEEDSYAEIQ
CSWLYCKALEMYNEEOKK YLYENYGEHDAEGVEK VKELYRELKLEELF TAYEEEQKKACD
ILSILKQRPDDVDVKRYAQVLLKDSGSLDYTREKCSALKRDVVAEIGNLGGNPPLLKVLD

KALDEIDLP--RDYFEILLNKIYKRSK

KALDAIDLP--RDYFETLLNK I'YKRSK

AQLEQYHAYP-KOVFYLFLNK TYKRSK

EELKK INDIP-QEVFTLFLDK I'YKRSK

ELIAK IKPESFODLFKFLLGK I'YKRQK

MLDYOLEKMSIDAPGERRSVEIDEA--
H B



