A)

Consensus

OtallS544
Vocar20004523m
Cre05.9248200/g5168
Cre03.9155250

Coc C169_15015
Vocar20003392m
Cre03.9193500_PCD1
. Ota36354

9. AT1G02660

10. AT3G61680

11. AT3G62590

PNOVAWN -

Consensus

Otall544
Vocar20004523m
Cre05.9248200/g5168
Cre03.9155250

Coc C169_15015

. Vocar20003392m

. Cre03.g193500_PCD1
. Ota36354

9. AT1G02660

10. AT3C61680

11. AT3G62590

PNOVAWN -

B)

1 10 20 30 40 50 60 70
ASNXSPE-SENFFXBRPA - - - XXTRXFVEPIEED - - - - - - - — SHA XA -RFATEEIPFV EED P - L CHRIEEYASA
ARGATGA -TAEAFUAPRAA - - -RNEFEVVHAR[EFNAWNQP D TDRNKL SEEIA KW P QRARREIT P - - -[V CELYINILE
ACSKAPHEH-SAQMFACBBKQ -~ -RGINYFARGIEET - - - - - - - - SHE HEEY T - CEAQ APV BEID P K Y CHR BERYAA S
ACTRKAPHEH-SAQFAARDKL - - -TRTAIFARGIEET - - -~ - - - - SHE HEE T - EEAQ PV EED P K Y CHR HEEY A S
TPNYGDESSSELUGEVEVAGREVEJYIADAGP - - == = = = = EMRRR SAREMT SELFENEES Y N L GA KFEE4R IF4A
EH-TEQYFADDBPV - - - SHTEYFVIEYHED - - - - - - - - SHD HERV - AT ERIPFAV IEED P S L GEK
SAPFACHEH-SEMFEVEEEPA - - - TNTRIFVEEYHED - - - - - - - - THD HEEIL - EEA T ER P TEED P S L CHRTEEYNESA
SSAYSCHEH-SEMFFAVERPA - - -SATRIFVIGIEED - - - - - - - - THIAD HEBSAL - EFA T ERPFV GEE P A L CHRIERYESA
MENATLEH-VNECHAAQDD - - -TATLWVVIEXHT - - -~ - - - - NEA ST -EF TEHQ SETEED - D F DEKIEEYEA FA
KSTISSEH-CDEFHCERDQ - - -SHTRFVVHEIEEIE - - - - - - - - SHA SEFA -FCFALEFEIPHEGHECG - - LGA ITEEYE®R#d
QSLQSSEH-CEMFIUCEBIPN - - - TYTRCFVHEPIED - - - - - - - - SHA SEBIA ~REAF EEEP T KEED - - T DL UEEYE##:
KSNRSPE-CEMFECEERDK - - - SCTRFFFIYIED - - - - - - - — SHA sEEFA - REAL AP P EED - - L DL EEYE®S
8)0 9.0 IQO 11.0 lgD 1?0 1?0 14]5
F¥IK XX R FLELFR EEHAE S S - - P XEAKV R HTEEEBAEEAA TiHAM UL LHENEVAP P ST X P Y EFENIAFIF O X G

MTDEFEDDLKEWMRGDDG -~ --FTGTF YET[EFINIIITIA IMCAARARLE L GAE E S REC P E EBIFNIPFLA Y D
EWNK V4D D LLELER QEFAE T S ~ — P NEYMV S HA [EEIAIEFAC T AV [BAF V LEYEGV AR P S NES P Y EBIFNIATIF CQ G
ENNK TIH4D DV LEILFAR QEWAE S S - - P YENT T S EHT[EEEIAIBAC TBAA [BAL TMENHERMK P H NS P Y iSAFWIAFIFC T G
ENTAMAAR FMELMEM DFAEAH - - PHG SV CHCEQ CFAXEIAA VBAQANC CHENd - AR FARMALPAVA I DENJAFILA QV
[WNKRF4OR FREMME EEFAA S S - - P FENKV A BV [(EEEIAIEIAC SHAM U F LEENEGV AP H SAFS P T YEBAFNIARF CEA
AL VI®4IDR FLELMYEEMAES S - - P FEK I A FT[EEEIEEAA T#AV [0 Y R HENEVAP P 1 SHG T Y I AFSIAFFCQ T
E¥NLVIB4ER FLEILMY EEFAEA S - - P FEHRV T EIT[EEERTIEIAA TIBAM [ATN Y R NEXGV AP P HISHA T Y ESIFWIANFCQ Q
[NNQTIH4RRV EEAMKAEWITKH G - ARMRVR I T[EEEHTIIA TIHAA AL LMEINGA PR YAMA DIW LEIFNIY CM LG G
YR GIRIEQM LEIEFRAEBIK THG -~ T SENKF R ET[EFEINIEEIAS LIBAN UL LVENDEFP A S SHAL Pl I FRdFNIFFILCG G
[NNKGEMEQFLEIEHT EEFAS R H G - DREYKF QEIT[EEENRIEIAS L BN IAUL I SEXEGLFS s EARK SV BRI FHF CG G
[WAK GFR4E QM LIBEfMH AGEAN SR ¢ K NREYF L R HS[EESMAEEAS L AN AAL L IEXEQir A s SHL Pl I [EERCcHM C G G

Ota11544

79.9] V0car20004523m

42.2

L~ Cre05.9248200/g5168

Cre03.9155250

60.6

Coc C169_15015
99 9 Vocar20003392m
— Cre03.g193500_PGD1

64.9]

Ota36354

— AT1G02660
AT3G61680
— AT3G62590

0.2

Figure S1 Phylogeny of PGD1-related genes. A) Alignments of N-terminal lipase domains.
Shading is based on BLOSUMG62 homology matrix. AT, Arabidopsis thaliana; Cre, C.
reinhardtii; Coc, Coccomixa subellipsoidea C169; Ota, Ostreococcus tauri; Vocar, Volvox
carteri. In addition to the lipase domain, PDG1 and Cre05.9248200, but not Cre03.g155250,
share a C-terminal homology domain. B) Bayesian tree based on N-terminal lipase domain
alignments. Scale bar: gamma-corrected amino acid substitution rate based on WAG matrix

per site.
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Figure S2 Neighbor-joining tree of the five glycerol-3-P dehydrogenase (GPD) genes in C.
reinhardtii and their orthologues in Volvox carteri (Vca) and Arabidopsis thaliana (AT). HAD:
genes including a HAD domain with homology to 3-phosphoserine phosphatase (PSP).

Scale bar: Jukes-Cantor distance.
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Figure S3 Bayesian consensus tree of the four fructose-1,6-bisphosphate aldolase (FBA)
genes from C. reinhardtii and their ortholgues in Volvox carteri (Vca) and Arabidopsis
thaliana (AT). Scale bar: gamma-corrected amino acid substitution rate based on WAG

matrix per site.
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Figure S4 Expression profiles for genes in the same pathways as the
“sensitive” genes displayed in Fig. 5 (see Fig. 5 legend for details).
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Figure S5A Alignment of pfam01184 domain from selected Grpl_Fun34_Yaah family
proteins. See Supplementary Dataset 5 for full sequences of Volvox genes.
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Figure S5B Similarity network of genes in the Grpl_Fun34_YaaH family (see Dataset 6 for
key to numbers and protein sequences).
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Figure S5C Unrooted maximum likelihood phylogeny queried with the pfam01184 domain.
Approximate likelihood ratio test (aLRT) supporting values above 0.5 are shown at each branch.
Species IDs: Cre, Chlamydomonas reinhardtii; Vca, Volvox carteri; Ehu, Emiliania huxleyi; Olu,
Ostreococcus lucimarinus; Csu,Coccomyxa subellipsoidea; Vvu, Vibrio vulnificus; Eco, Escherichia
coli; Lma, Leishmania major; Mac, Methanosarcina acetivorans; Pmu, Pasteurella multocida; Pp,
Physcomitrella patens; Uho, Ustilago hordei; Spo, Schizosaccharomyces pombe; Yli, Yarrowia

lipolytica; Sce, Saccharomyces cerevisiae; Wci, Wickerhamomyces ciferrii.
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Figure S5D Neighbor-joining tree with bootstrap values from 500 replicates of
Chlorophycean GPR1_FUN30_YaaH family members.



