Supplementary Table S1. Primers used in this study.

Primer name Primer sequence (5°—3°) Primer Specification

FP TTATAGGTGCCCCAAAACCC Ipat2 mutant identification
RP TTACAGTTTCGCGCAGTGAC Ipat2 mutant identification
T-border primer ~ ATTCCAGATCCCCCGAATTA Ipat2 mutant identification
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ScLPAT0231 : ESVIGR ———————————————————————————————————————————————————————————————————————————————————— : 6
AtLPAT1 : HDVASARSISSHPSYYGKPICSSQS SLIRISRDKVCCFGRISNGMTSFTTSLHAVPSEKFMGETRRTGIQWSNRSLRHDPYRFLDKKSPR : 90
AtLPAT2 : “ ————————————————————————————————————————————————————————————————————————————————————————— : 1
AtLPAT3 H e e 1
AtLPAT4 Il e e e 1
AtLPATS T e : 1
OsLPAT1 : SGTLLRPRPLAHAAGAGDATPSTAHAVV-——————————-VSGG-—————=——————————m——m————— RGRGVECQPHRVRRRPGPQ : 51
OsLPAT2 Ll e e 1
OSLPAT3  : BDTV--—————— e e e e e e e e e e e e e e e e e 4
OsLPAT4 I e e 1
OsLPATS e e — 1
ScLPAT0231 : —-——-—-——————————————————— e FIYYLRS| /LVVLALAGCGFYG, EAS ————— --—-CTLIGKQHLAQWITAR : 49
AtLPAT1 I m————— SSQLARDITVRADLS--GAAT-PDSSFPEPEIKLSSRLRG IFFCVVAGISATFL \YLM----— GHPFVL----- LFDPYR:K : 161
AtLPAT2 I mm e VIAAAIVPLG LFFISGLAVNLEF! Y—-———- IRPL------- SKNTYR.I : 44
AtLPAT3 I e e KIPAAL FIPVG LFLISGLIVNIIQ \YFF---—- VRPF--—----- SRSLYR:I : 45
AtLPAT4 : EVCGDLKSDNLKNRPLTP'RILRG 'MILLVFLSTAFMF K : 61
AtLPATS T EKKSVPNSDKLSL {RVLRG {ICLMVLVSTAFMM K : 56
OsLPAT1 : VAVATASWRRRRETVVRSDFAAGGAATMGDSPQALSDIDV /SRVRG CFYAVTAVAAIFL R : 131
OsLPAT2 e e AVV, SGIINAIAVS-T------- RSKSYR:T : 26
OsLPAT3 : VAAATTGSRRWLPWARRQAAAYILAAAGGGDDGWAACAASA'RIV--|/CFVSMMATTAAWA L----LO'PWPCARIRQGNLYGHVIGR : 88
OsLPAT4 : ——MNGSNGSQGYHVNG--KQVQSVVPSIQNNGPRHRPLTL . RRCRG. LCLVIMPLTAFMM LSPVTTF I IR-L--—-—-——-- FSVHYS:K : 79
OsLPAT5 : ---NGSSGSQGHNVNGGQOKKVQHASPLTLNNGSKHRPLTP RRCRG /ACVVIILSTAFTL |yFIAPITTF)/VR-L---——-- VSVHYS:K : 80
I 1
ScLPAT0231 : CFYHVMKIMLG!-----—--— DVK----,VGEEN!! - --AKKPYM [FMLGR {FPP-—--— GCTVT. L 120
AtLPAT1 : FHHFIAKLWAS ! \-SIYP jYKIN----/EGLENPS-SDTPA Y TLLSIGK-——--- SFKF I 239
AtLPAT2 : NRVVAETLWLE 'VWIVD WAGVKIQVFADNETFNRMGKEHA 'V, LVGWI AQRSGCLGSALA 1 134
AtLPAT3 : NKNVAELLWLQ'IWLFD WACIKINLYVDAET 'ELIGKEHA 'V I.IGWV . AQRVGCLGSSLA T 135
AtLPAT4 : VVSLIFGLWLA '-WPYL JETVNGTTV /FSGDI 'PV--EKRV 'L (AR RIVE\YY LWNALRKGCLGYIKY, F 148
AtLPATS : CVSFFFGSWLA'-WPFL jEKINKTKV FSGDK,/,PC--EDRVI'L IA NHETHVDy FWDI'ALRKGQIGNIKY| F 143
OsLPAT1 : AQHYTAKIWAT -TISMYKLD----/EGMEN 'PP-NSSPA /Y| A RFIANTYTLLT \GR-----~ CFKF I 209
OsLPAT2 : NRAWV--—————- W-VD ' WAGVK---{HADDTYKA--MGNHAV —-IGWI--ARSGC--GSTA I 92
OsLPAT3 : MIMWILG---—-——————= NPIK----!EGMEN /- ---NTRGF FLVMW APT----- GTVG F 154
OsLPATA : STCFLFGMWLA-WPFLIEKINKTKF| /FSGET, PP--KERV LFAR:RINEWNAMYLWD ' ALRKGRLQCIKY FN 166
OsLPATS5 : ATSVLFGMWLS ' -WPFL jEKINKTNV| /FSGES|/LP--KKRV/'LF. NHET!_ D LWD 'ALRKGYLGYIKY 167
ScLPAT0231 : GTYF/DRESKRQEAIDT /NKGLENVKKNKRAL) 205
AtLPAT1 : GV[iP IDPRSQVDC!'KRCMELLKKGASV! : 322
AtLPAT2 : F AKDE-ST!'KSGLORLSDFPRPFWLAL 3V - (jIRFTEA ' L———--— : 217
AtLPAT3 F SWAKDE-NT 'KAGFKRLEDFPMTFWLAL 2V o cjIRFTQE {L——---- : 218
AtLPAT4 P .VDE-PV/ LOMLSSFKDPQEPLWLAL 3P > ciiDFTEE \C———--— : 231
AtLPATS P, /ERRWEVDE-AN/'RQIVSSFKDPRDALWLAL P > cjiDYTEA .\ C—————— 1 226
OsLPAT1 P : 202
OsLPAT2 = : ----AYRSWAKDK----------TKWGRKDRWAV----jIRTAKAAY-----—-—————————— ;144
OsLPAT3 1 237
OsLPAT4 249
OsLPATS 250
ScLPAT0231 DOMVDTLKEIGYSPAINDTTLPPQAIEY : 263
AtLPAT1 : SKIAESMDL------——=—=—=====-——— : 356
AtLPAT2 : PATYDMTVTIPKTSPPPTMLRLFKGQPSV| CHSMKDL/*:ESDDAIAQWCRDQF--VA ‘DALLDKHIAADTFPG--—--—-—-——---——— : 292
AtLPAT3 : PAIYDCTLTVHNNQPTPTLLRMFSGQSSE RRHKMSEL :ETDDGIAQWCQODLF -~ I T DAQLEKYFTKDVEFSD——— === === ===~ : 293
AtLPAT4 : DAVYDLTIAYKPRCPS-FMDNVFGTDPSE VLLKEI :ANEAESSAWLMDSF--KL DKLLSDFNAQGKFPN-——---——--——— : 305
AtLPATS : DAVYDVTIGYKTRCPS-FLDNVYGIEPSE INLTQI :NQEKDINAWLMNTF--QL DQLLNDFYSNGHFPN-—----—-————— : 300
OsLPAT1 Iomm e SGS THIHH-—-—-—- IEGNDA----- EKLCSEA:KVIADTLILNGYGVH-------—-----—-— : 332
OsLPAT2 : -ATIYDTTVIIKDST------- MRIKGSSV| [KRHAMS - --MKSDDVSKWCKDI---VA DA--DKHATG-----—------——---——— : 200
OsLPAT3 HE e e Lt PAPEMLP —————— TETDGWVEERIDEYVEMVHSLYADSLPD----- S 1 277
OsLPATA4 : DSVCDITIAYKHRPPT-FMDNVYGIDPSE} IIQVSDI:TSEDEVADWLIERF--KL NKLLSDFSALGHFPN------——————— : 323
OsLPATS : DAVYDVTIAYKHRLPD-FLDIIYGTDPSE TVKLCDI TSEDEVTDWMIERF--RQ DQLLSDFFMQGHFPD-——-—-——--——— 1 324
ScLPAT0231 : AATLQHDKKVNERKIKN--=======--—- e e e e e e e e e e e e e — e e e e — e e e — e e e ———————————— EPVPSVSISNDVN : 291
AtLPAT1 ettt ittt H -
AtLPAT2 : -—-QQEQNIGRPIKSLAVVLSWACVLTLGAIKFLH-WAQLFSSWKGITISALGLGI ITLCMQILIRSSQSERSTPAKVVPAKPKDNHHPE : 378
AtLPAT3 : -—-LEVHQINRPIKPLIVVIIWLGFLVFGGFKLLO-WLSIVASWKIILLFVFFLVIATITMQILIQSSESQRSTPAKRPLOEQLISA--— : 376
AtLPAT4 : QRPEEELSVLKCIATFAGVISLTVVFIYLTLYSHS-CFKVYACLSGTYLT----FATYYKFQPSP-GCFREDSCKVKNH----——--—-— : 378
AtLPATS : EGTEKEFNTKKYLINCLAVIAFTTICTHLTFFSSMIWFRIYVSLACVYLT----SATHFNLRSVPLVETAKNSLKLVNK------—-—-——--— : 375
OsLPAT1 I e e — H -
OsLPAT2 : —=—-TDIRIGR------—- VKSVIWSCYGAVKWTS-——---- TWKGVGTGGAVTAVMHVIMSSRSSSAKAARNRVKKD - —---——————— : 259
OsLPAT3 : QKPLEPVNTGK——— == === === m — e e : 288
OsLPAT4 : EGTEDDLSTLKCIANFVAVISTTTVLTYLTLFSSV-WFKIFVAFSSAFLT----FATLYSIHLPQLICSPEAGTHAKKS —-————-—-——— : 397
OsLPATS5 : EGTEGDVSTPECLANFIAIVSSTGFFLYLSLFSSV-WFKVYVLLSCAYLT----FVIYFSIQPPQLICSSEGGTHAKKVL--————-—-——- : 399

SCLPAT0231 : THNEGSSVKKMH : 303
AtLPAT1 : .

AtLPAT2
AtLPAT3
AtLPAT4
AtLPATS5
OsLPAT1 : :
OsLPAT2 P —— .-
OsLPAT3 Iomm—————e KKMS : 292
OsLPAT4 s e . _
OsLPATS5 P . _

Supplementary Figure S1. Sequence alignment and domain structures of LPATS.

Alignment of amino acid sequences of LPATs were analyzed using MAFFT. The identical and similar
residues are shaded in black and gray, respectively. The conserved motifs including I, II, III and IV related to
acyltransferases are indicated in boxes. Sc, Saccharomyces cerevisiae; At, Arabidopsis thaliana; Os, Oryza
sativa.
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Supplementary Figure S2. Phylogenetic analysis of LPAT family in various species.

The amino acid sequences of LPAT orthologous proteins were aligned using the MAFFT software and The
phylogenetic tree was constructed through MEGA11 software using neighbor-joining and bootstrap (1000)
as default setting. At, Arabidopsis thaliana; Gm; Glycine max; Os, Oryza sativa; Zm, Zea mays; Sm,
Selaginella moellendorffii; No, Nannochloropsis oceanica; Sc, Saccharomyces cerevisiae. OsSLPAT1,
0s10g0497100; OsLPAT2, 0Os11g0637800; OsLPAT3, 0Os04g0625200; OsLPAT4, Os05g0502200; OsLPATS,
0Os01g0782500; AtLPAT1, At4g30580; AtLPAT2, At3g57650; AtLPAT3, Atlg51260; AtLPAT4, At1g5020;
LPATS, At4918850.



