Supplemental Figure S1. Sequence Comparisons Between AtGPAT9 and Other Plant and Mammalian

Proteins.

The amino acid sequence of AtGPAT9 was aligned and compared individually to that of mouse GPAT3 (A),
AtLPEAT1 (B), and AtLPEAT2 (C), and AtGPAT?7 (D) using the ClustalX algorithm (Thompson et al., 1997).
Identical amino acid residues are marked with asterisks, highly similar residues with two dots, and similar
residues with one dot.

(A) mouse GPAT3
CLUSTAL X (1.81) multiple sequence alignment

AtGPAT9 = =  —emmmmm e e e MSSTAGRLVTSKSELDLDHPNIEDYLPSG
mGPAT3 MEGADLAVKLLSTWLTLVGGLILLPSAFGLSLGISEIYMKILVKTLEWATLRIQKGAPKE
. . . * . * . *
AtGPAT9 SSINE-—-—-—--—-—-—————— PRGKLSLR----DLLDISPTLTEAAGAIVDDSFTRCFKSNP
mGPAT3 SALKNSASVGIIQRDESPMEKGLSGLRGRDFELSDVFYFSKKGLEAIVEDEVTQRFSSEE
i Hi LFX R N KRk gk K KR
AtGPAT9 PEPWNWN-—-—-———-— IYLFP----LYCFGVVVRYCILFPLRCFTLAFGWIIFLSLFIPVNA
mGPAT3 LVSWNLLTRTNVNEFQYISPRLTMVWVLGVLVRYCFLLPLR-VTLAFIGISLLIIGTTLVG
*k*k *k: * .. *k*k *k*k*k*k *k * k k *k*k*k*k * :*k
AtGPAT9 LLKGODRLRKKIERVLVEMICSFEFVASWTGVVKYHGPRPSIRPKQVYVANHTSMIDFIVL
mGPAT3 QLP- DSSLKNWLSELVHLTCCRICVRSLSGTIHYHNKQYRPQKGGICVANHTSPIDVLIL
* .. *:: [ * . *  *x :*.: ** . . . Xk Kk kkk kK ::*
AtGPATO EQMTAFAVIMOKHPGWVGLLQSTILESVGCIWFNRSEAKDREIVAKKLRDHVQGADSNPL
mGPAT3 ATDGCYAMVGQVHGGLMGIIQRAMVKACPHVWFERSEIKDRHLVTKRLKEHIADKKKLPI
H O PREpERKK Kkk ok k kx| L %
AtGPATO LIFPEGTCVNNNYTVMFKKGAFELDCTVCPIAIKYNKIFVDAFWNSRKOQSFTMHLLQLMT
mGPAT3 LIFPEGTCINNTSVMMFKKGSFEIGGTIYPVAIKYNPQFGDAFWNSSKYNLVSYLLRIMT
********:**. .:*****:**:. *: *:***** * kkkkkKx *x R :**::**
AtGPATY9 SWAVVCEVWYLEPQTIRPGETGIEFAERVRDMI SLRAGLKKVPWDGYLKYSRPSPKHSER
mGPAT3 SWAIVCDVWYMPPMTREEGEDAVQFANRVKSAIAVQGGLTELPWDGGLKRAKVKDTFKEE
***:**:***: * % . * % .::**:**:. *:::.**.::**** * % [ . ...*.
AtGPATY9 KOQOSFAESILARLEEK----
mGPAT3 QQKNYSKMIVGNGSPNLARD
.-k .. *x o .

136 residues identical (based on 376 aa in AtGPATY9: 36% identical)
90 residues highly similar (60% identical + highly similar)
44 residues similar (72% identical + similar)



(B) AtLPEAT1

CLUSTAL X (1.81)

AtGPATY
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AtGPATY
AtLPEATI1

AtGPATY
AtLPEATI1

AtGPATY
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AtLPEATI1

multiple sequence alignment

MSSTAGRLVTSKS--ELDLDHPNIEDYLPSGSSINEPRGKLSLRDLLDISPTLTEAAGAT
MESELKDLNSNSNPPSSKEDRPLLKSESDLAAAIEELDKKFAPYARTDLYGTMGLGPFEPM

* * * . * * e . . * * X oo . * . * .

VDDS-FTRCFKSNPPEPWNWNIYLFPLYCFGVVVRYCILFPLR--CFTLAFGWIIFLSLFE
TENIKLAVALVTLVPLRFLLSMSILLLYYLICRVFTLFSAPYRGPEEEEDEGGVVFQEDY

* : Lot XK * : *ox ook
IPVNALLK-GQDRLRKKIERVLVEMICSFFVAS——=-=-==———=—————— WTGVVKYHGPRP
AHMEGWKRTVIVRSGRFLSRVLLFVFGFYWIHESCPDRDSDMDSNPKTTSTEINQKGEAA

* . . *** o . o . .« K*

SIRPKQ--VYVANHTSMIDFIVLEQMTAFAVIMOKHPGWVGLLOSTILESVGCIWENRSE
TEEPERPGAIVSNHVSYLDILYHMSASFPSEFVAKRSVGKLPLVG-LISKCLGCVYVQREA

LK LK ER KR ok .o I * o oLk FroL v,
-AKDREIVAKKLRDHVQGADSN----PLLIFPEGTCVNNNYTVMFKKGAFELDCTVCPIA
KSPDFKGVSGTVNERVREAHSNKSAPTIMLFPEGTTTNGDYLLTFKTGAFLAGTPVLPVI

* H *: . --*: *.** .:::***** .*.:* H **.*** . .* *:

IKYNKIFVDAFWNSRK--QSFTMHLLOLMTSWAVVCEVWYLEPQTIRPGETGIEFAERVR
LKYPYERFSVAWDTISGARHILFLLCQVVNHLEVIRLPVYYPSQEEKDDPK——LYASNVR

** * o . . .k * . * . * * . . % **

DMISLRAGLKKVPWDGYLKYSRPSPKHSERKQOSFAESILARLEEK
KLMATEGNLILSELG————LSDKRIYHATLNGNLSQTRDFHQKEE—

* * * . . . . k%

71 residues identical (19% identical)
93 residues highly similar (44% identical + highly similar)
51 residues similar (57% identical + similar)



(C) AtLPEAT2
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multiple sequence alignment

————————————— MSSTAGRLVTSKSELDLDHPNIEDYLPSGSSINEPRGKLSLRDLLDT
MADPDLSSPLIHHQSSDQPEVVISIADDDDDESGLN-LLPAVVDPRVSRG--FEFDHLNP

* % ek ke e Kk X .. * Kk . * % * k.

SPTLTEAAGAIVDDSFTRCEFKSNPPEPWNWNIYLFPLYCFGVVVRYCILFPLRCEFTLAFG
YGFLSESEPPVLGPTTVDPFRNNTPGVSGLYEAIKLVICLPIALIRLVLFAA---SLAVG

~)< ~)< . . * . * * . o Ko . . ** ** *

WIIFLSLEFIPVNALLKGODRLRKKIERVLVEMICSFEVASWTGVVKYHGPRPSIRPKQVY
YLATKLALAGWKDKENPMPLWRCRIMWITRICTRCILESFGYQWIRRKGKPARREIAPIV
.. . . . *x ek . .. . .. .-k .

VANHTSMIDFIVLEQMTAFAVIMOKHPGWVGLLOSTILESVGCIWENRSEAKDREIVAKK
VSNHVSYIEPIFYFYELSPTIVASESHDSLPEVG- TIIRAMQVIYVNRFSQTSRKNAVHE

*k *k*k * *k * .. *k*k .. * . *k*k * .

LRDHVQGADSNPLLIFPEGTCVNNNYTVMFKKGAFELDCTVCPIAIKYNKIFVDAFWN-—
IKRKASCDRFPRLLLFPEGTTTNGKVLISFQLGAFIPGYPIQPVVVRYPHVHFDQSWGNI

*k*k * Kk k kK * . e ke Kkxk%x e K. e ek e * *

SLLTLMFRMFTQFHNFMEVEYLPVIYPSEKQKQNAVRLSQKTSHAIATSLNVVQTSHSFA

* ** . *. * % *
———————————————————————————————————————————— QTIRPGETG------~—
DLMLLNKATELKLENPSNYMVEMARVESLFHVSSLEATRFLDTFVSMIPDSSGRVRLHDF

* -k
———————— TEFAERVRDMISLRAG--—-—=-—=—=—=-—-————————————-TKKVPWDG
LRGLKLKPCPLSKRIFEFIDVEKVGSITFKQFLFASGHVLTQPLFKQTCELAFSHCDADG
o e ok o e ek . . * %
——————————— YLKYSRPSPKHSERK-—-—-------QQSFAESTLARLEEK-—-——-——
DGYITIQELGEALKNTIPNLNKDETIRGMYHLLDDDQDQRI SONDLLSCLRRNPLLIATFA

* % . * . . * . * . . ok o * .

PDLAPT

74 residues identical (20% identical)
89 residues highly similar (43% identical + highly similar)
58 residues similar (59% identical + similar)



(D) AtGPAT7
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MSSTAGRLVTSKSELD---LDHPNIEDYLP----SGSSINEPRGKLSLRDLLDISPTLTE
MESSTTTSYSVVSELEGTLLKNPKPFAYFMLVAFEASGLIRFATLLFLWPITALLDVLGY

* ke e . * kK . * ek e * . * . * ok .. . *

AAG-—————————- ATVDDSFTRCEFKSNPPEPWNWNIYLFPLYCFG-—--—-—-— VVVRYCIL
RNGSLKLMIFVATAGLHESEIESVARAVLPKFFMDDISMDAWRAFGSCDKRVVVTRMPRV

* .. * . . ok . ** ** *

FPLRCFTLAFGWIIFLSLFIPVNALLKGODRLRKK-IERVLVEMICSFFVASWTIGV-—---
MVERFAKDHLSADEVIGTEIVVNRFGYATGLIQETNVDQSVFNSVANLFVDRRPQLGLGR

* . N N *okx o A A e
—————————————— VKYHGPRPS----—-—----TRPKQVYVAN---—--HTSMIDFIVLEQ
HIISDSPTFLSLCEEQVHAPVPSNYNGHNQRLHVQPLPVIFHDGRLVKLPTPATALIILL

**** ::* * .
MTAFAVIMOKHPGWVG-LLOSTILESVGCIWFNRSEAK-—-—-—-——————-————————— DRE
WIPFGIILAMIRIFVGFLLPLWAIPYVSRIFNTRFIVKGKPPAQATTGNPGVLEFVCTHRT

LKL x: HE : .ok LF L ¥
TVAKKLRDHVQG= === === === == mmm o m e ADSNPLLIF
LMDPVVLSYVLGRSIPAVTYSISRLSEILSPIPTFRLTRIRDVDAEMIKKELSNGDLVVY

** Koo oo

PEGTCVNNNYTVMEFKKGAFELDCTVCPIAIKYNKIEFVDAFWNS--RKQSFTMHLLQLMTS
PEGTTCREPFLLREFSALFAELTDNIVPVAMNYRVGFFHATTARGWKGLDPIFFFMNPRPV

* k k% . . .k * % . * * . % * *

WAVVCEVWYLEPQTIRPGETGIEFAERVRDMISLRAGLKKVPWDGYLKYSRPSPKHSERK

YEVTFLNQLEVEATCSSGKSPYDVANYVQRILAATLGFECTNFTRKDKYRVLAGNDGTVS
— * .. s ke ke se. .. . * %

QQSFAESILARLEEK---——

YLSFLDQVKKVVTTFKPFLH
* %

68 residues identical (18% identical)
85 residues highly similar (41% identical + highly similar)
54 residues similar (55% identical + similar)



Supplemental Figure S2. Sequence Comparison of Selected GPAT9 Enzymes from Plants.

Amino acid sequences from Aquilegia coerulea, Arabidopsis thaliana, Brachypodium distachyon, Cucumis
sativus, Gossypium raimondii, Physcomitrella patens, Salix purpurea, Selaginella moellendorffii, and
Solanum tuberosum were aligned using the ClustalX algorithm as described in Figure S1 above. Amino
acids identical in all ten proteins are shaded in black, similar residues are shaded in grey. Name

abbreviations indicate the first letter of the genus, and the first two letters of the species.

GraGPATO9A 1 - MNSSEG-KLKSSSSELDLDRPNUEEMPSGSSIQEP-—-—--HGK
GraGPATS9B 1 - MSSGKGGELIPSSSELDLDRPNUE S MRPSGSSIHEP----LGK
SpuGPATY 1 - MDTPG-NLKTSISELDLDRPNIES MPSGTSIQEP—-—-—--LDK
StuGPATY 1 - MS-NLKSSSSELDFDRPNIECPTG-SIQEP----HGK
AthGPATO9 1 - MSSTAG-RLVTSKSELDLDHPNUEEP MPSGSSINEP-—---RGK
CsaGPAT9 1 - MSGAA-LLKSSASELDLDRPNUESAIPSGSSIQQP--—--TAK
AcoGPATY 1 - MDIDRPNUESQRTTD-STHKP----QEK
BdiGPATO 1 - MASS----- LDAPNEDE Q@PTDSLPQEP----PRS
SmoGPAT9 1 MGIQRTGVKDSNQLRDSSLFRPSQSEVDLYQHDVEISMLDSAAEPAAPH--QONK
PpaGPAT9 1 ——————- MEGDQFKGSADGINAGEAGRGICNEV)/ASNTNVEEDSSEAYLDNK

GraGPATO9A 45
GraGPATOB 46

SpuGPAT9 44
StuGPAT9 40
AthGPAT9 45
CsaGPAT9 44
AcoGPATY9 30
BdiGPATO 33
SmoGPATY 59
PpaGPATY9 54
GraGPATO9A 105 TI IAL.SC 2 IPVHEFLIMGNDNLRKK L
GraGPATSB 106 TV IAL.SC2IPVHLLIMGHDKLQKN L
SpuGPAT9 104 AT BLSSHIPVHLLIMAGHDKLRKK V|
StuGPATI 100 TI BLSCHIPVHLLIMAGHDKFRKK L
AthGPATO9 105 AF] BLSLIIIPUNALIRIGQDRLRKK M
CsaGPATY 104 TI ALST 2 IPUNLLIRGHPKLRAK L
AcoGPATO9 90 TI IALSSETAVHELIMA{GNDKWRRQ L
BdiGPATO 93 GL BEAAIDEFPVHFLIBAGONKLRSK M
SmoGPAT9 119 T BLGAIIIPVHF I KHDHMRRK F
PpaGPAT9 114 AIL BLSLIEFPIEHE NHDQLRRQ F

GraGPATO9A 165
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Supplementary Figure S3. Sequence Alignment and Identity/Similarity Shading of Various
Plant LPEAT1 Proteins.

Phylogenetic tree depiction of this alignment makes up part of Figure 1 in the main body of the
text.

TcLPEATI1 1 -MESELKDLNSKPAKTTQKPDPTH---DDGSTKDDI:|=W#KSD———————— SSSADT-NIQ
VvLPEATI1 1 -MESELKDLD-----—-—-—- PRSNS---QDVSSKDD/: |WRKSD———————— STVVSQDNLQ
GmLPEATI1 1 -MESELKDLNSKPPN—-—-—---— GNGN------ SVRDD:IMPKPE - ———————— PPVSADSIA
PpLPEATI1 1 -MESELKDLNSKPAKPVADDGSGEPAHDDASGKDD): |W#KPDL——-—-———— APQVSTEELQ
CcLPEATI1 1 -MESELKDLNSKQLKSTASSDDGG-—----- SAKDD:|IM#KPD--—-———————— AAENIQ
PtLPEATI 1 -MDTELKSMNPDPPKPE-QPDPASR-DDGSNSKDD RISSTTGESIE
RcLPEAT1 1 -MDTELKDINPEPSKSKPEPEPAP--DDGS-SKDD RMST---ENIE
StLPEATI 1 -MESELQKLPQPETTRPSQPESID----EGSTKDD/:|SMIKPDPTNPOLOVQSQSSSPSIE
AtLPEATI1 1 -MESELKDLNSNSNPP-—-—-—-—-—-—-—-—-—-—----— SSKED:|MPKSE——-———————— SDLAAAIE
OsLPEAT1 1 MALPLHDATTSPSDPDDLGGGGEEEE----ERLAS/|SAMASSPST-YPSAGTEEGVEE--L
SiLPEATI1 1 -MAPNDAATTAPSEPESVGG-RMSSE--—--DTVAT/: |4MRSSPST-SPSAASTAPVQESIE
ZmLPEATI 1 -MALDTADADAP---—-———-- RLRLD----ASAAV/:I3WRSDDGS-TAAGETAE-—-—--—-——
TcLPEATI1 48 ElINOK TIMER CKLPLKEKLLECTALVT LMY VIR CR\YS
VvLPEAT1 40 EIFaK PMECCELPLKEKLLEAEALVT L L®-VC
GmLPEAT1 40 DMK THMERCELPTKEKLLIECEALVT LiESY YIRS CR\vS
PpLPEATI1 53 EIFaK TMERCELTVKEKVLIECLALVT LMVERY YR CRERG)
CcLPEATI1 42 EIFOK TIMERCELPLAEKEFLAEC T AMVT LY VIR CR\YS
PtLPEATI1 53 ElREK PMIERCELPLVEKVLEETAVVT L I CR\ve
RcLPEAT1 49 ElIFaK PMERELPLAEKLLEETIALVT L A®HTC
StLPEATI1 56 EIFaK IMERCELPWTEKVLEEIALVT L LI@<IC
AtLPEATI1 36 EIFPK TIEL CPEPMTENIKIEAVALVT LSRRy Y IR CR\vA
OsLPEAT1 54 EIFFR REPLGAAGAGRIEAVIEAA L IV CRIY®
SiLPEAT1 54 EIFFR PMEIL ¢ PVGAAEAFRIEAE LAV L IV CRIY®
ZmLPEATI 39 QIEBA TIEREPLPAAQAVRIEATLZAA LIEARY Y IV C RN
TcLPEAT]1 108 WLFLAPNRE--DE--—--——--—- QEDYA:MG RSERLESIRV L

VvLPEAT1 100 WLFSAPNREGEDE-------- QEDYAIMG QCERFLSINA FIRE'T LEERANEINY TY
GmLPEAT1 100 WLFSAPT--GEEE--—-—-—-—-—- QEDYAMS SCIE@RALSIL/ /R T FEJAIEIPE SN
PpLPEAT1 113 WLFSVPN--RDEE---—-———- QEDYA:MG QCERSLSINLVIRE'V ] (CERANEINE T'Y
CcLPEAT1 102 WLFSAPNR-GEDE-------- QEDYA:MG VSERELSINV RSV ] CJ@Up T E T F
PtLPEAT1 113 WLFSAPNRDEEEE------—-—- QEDFA:MG WCERELSINMI IREV L CIap S\ SY
RcLPEAT1 109 MLFSAPNRDEEEE-------- QEDFAIMG WCERELSINV/IREV FEIaNp K TY
StLPEAT1 116 WAFWAPNR--EDE--—-—-—-—--—-— QEDYARTG QSEMELSINVIIREVFCERANENHE TY
AtLPEATI1 96 WLEFSAPYRGPEEEEDEGGVVFQEDYA:ME RSERELSINV (IREVECERNANENHE S C

OsLPEAT1 114 WLRVEEEEREGGGGGAAGEVEGDGYAILE LIVARG E'Y IV I | @8]

SiLPEAT1 114 WLRVEEE-REGG-------- EGDGYALLE LIVARG E'Y IV I | @8]
ZmLPEATI1 99 WLEFVDAD--—-—-—-—-—-—-—-—-—-—-—-—= GGRPEL LIRVARGE'Y IV T |SNHINAY
TcLPEAT]1 158 R--------- DSANTQENSKTEGINQSEEQEINPEA
VvLPEAT1 152 R--------- DPLTTED----EGKDEDEEPEINPEA
GmLPEAT1 150 ---------- SASQED----- KSRQPEE-LRINPEV
PpLPEAT1 163 RIP-—————- SDAQPNPTTDCKDEGEEEGTERNPEA.
CcLPEAT1 153 RILDVQEKSENEAKNQSKDEDEAKDQODEESGIXPEA
PtLPEAT1 165 R------ DIELPDONKSSSONEGKDQSEEPEINL @A
RcLPEAT]1 161 R------ ILEPP-—-————- QODEGKDQSEDPEINPEA
StLPEAT1 166 QP-——————- INLNGNSNNEDGSKLOAEELEINP@A
AtLPEAT1 156 PDRD-SDMDSNPKTTSTEINQKGEAATEEPERPEA
OsLPEAT1 174 C-———-——-——————— RFPDAEDEHQEQSKELGINPEA
SiLPEAT1 165 C-————--—-—-————- REFPDAEVEHVDQSKEMEINPEA

ZmLPEAT]1 144 R-———-—--—————— RSTNAKGLNQDQFEESQINPEA
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Supplementary Figure S4. Sequence Alignment and Identity/Similarity Shading of Various
Plant LPEAT2 Proteins. Phylogenetic tree depiction of this alignment makes up part of Figure 1
in the main body of the text.

PpLPEAT2 1 MADN-—-—-—-—- D SSPPSDHP-—-—-—--—-—-————- HLILTVQDDTDTD-HNNHNGNHG
VVLPEAT2 1 MAGTG----AD SSQPSDQP-————-—-—————— ELILTVDDRPGFESFSDHCSSNG
PtLPEAT2 1 MAN--—-—--—- HD SSQPSDPP-————-—-—————— HITLNVHDSDS-—-—-—-—--- SIQQS
RcLPEAT2 1 MTD------ DS QPQPSDHP-—--—-—=—————— PVILSIRDNHN------- HYYHR
CcLPEAT2 1 MADHHRDHDHD QSPRSDHS—-—-=——=—————— PVIISIEADGNDTVSDPATQODQL
TcLPEAT2 1 MAE-————- HD SPRSSDQP-—-——=-—-—————— QTVLIVSDDEDSEPSDRPPSNQQ
AtLPEAT2 1 MADP-—-—-——-— D HHQSSDQP---—-————--—--— EVVISIADDDDDESGLNLLPAVV
GmLPEAT?2 1 MADD-—---- SD SSSSSSSSD————-—-—————— HVVVIVHPSAAP-—-—-——--—-———-—
StLPEAT2 1 MSDH------ S PSDHLPHKSNGDDQEHAPEPHVILTVEDDGVQH--—--- QLSNG
SiLPEAT2 1 MASTSPSP-AS SGSVAPAR--——=——=————————— AANGHANNHR--HHGDSDG
ZmLPEAT2 1 MASTCLAP-AS SDSIARAP-————-—————————— AANGHATNHRHHHHDDSDG
OsLPEAT2 1 MASRNPSP-AS SDSISPTP-—-———-—————————— TTNGHAGHHN--HHDDDEE
PpLPEAT2 42 S-—=——-—--mmmmmmm - NSTHHHFR--N)4 HINL
VvLPEAT2 45 T----————————————= KSDHTQPESDN}% T
PtLPEAT2 L N NHKPNPNTSSRN)g DiyP
RcLPEAT2 36 H-—-=-=-==—————————- NSNSSSHN-LRN)g IN Tl
CcLPEAT2 49 N-----=--—-—-——————— NHDTRYHNNPGN)4 DiyP
TcLPEAT?2 43 SSLQOTGIPRONHNQSYGNGNGNSQVSSRN| GNP
AtLPEAT2 43 DP----=----——————- RVSRGFEFDHLN)4 T
GmLPEAT?2 34 ——-mmmmm e PRN}x P
StLPEAT2 50 D-=-====—————————- HLGTHISEVDDN|g P
SiLPEAT2 42 AA---————-——————— AVSVCDDGGG-Diy P
ZmLPEAT2 44 AA--————————————— AVSVCDDGGG-Dig P
OsLPEAT2 42 SP--------——————- TVCGGDGGGGGDiY P

PpLPEAT2 78 EIRE-LMEWL K
VvLPEAT?2 83 KIDE-FMEWE K
PtLPEAT2 75 DIEE-IMELI RIFK
RcLPEAT2 74 KIEE-VMEVL K
CcLPEAT2 88 HVV[E-VMEEV K
TcLPEAT2 98 FVS[E-VMEVI K
AtLPEAT2 83 GVS[e-LMEAT K
GmLPEAT?2 68 AIE€-LMEWA K
StLPEAT2 89 RVE[E-VMEWL R
SiLPEAT2 82 AWGEGVMAWA AIBVODRP-REGAG]Vly
ZmLPEAT?2 84 AWGEGVMAWS AITHGRP-RVGGG]=uly
OsLPEAT2 85 GWCg-AMELV B VRERAAQEGAG]gVlY
PpLPEAT2 129 K@ENCRIMWITRVCTRCILESFGMHE S FMEINIDP
VVvLPEAT2 134 K@SCRVMWVTRICSRCILF SFGMH[E S FNEINYP
PtLPEATZ 126 KERSRLMWLTRGCTRCILF SFGMH[E S FEEIRP
RcLPEAT2 125 K§S-----—-—-—————————-— S FMEINYP
CcLPEAT2 139 SRLMWVTRVCSRCILESEGMHES S FMEINIDP
TcLPEAT2 149 KENSRIMWVTRVCARFILESEGMOLES S FMEINIDP
AtLPEAT2 134 LPRCRIMWITRICTRCILFESFEFGMORME S FNEIRSIP
GmLPEAT2 119 KEUNCRVMWITRLCARCILFESEGMOLES S FMEINYP
StLPEATZ 140 K@ERSRLMWVTRMSARTILESFEGMORME S FMEINYP
SiLPEAT2 141 ARRRRIMWITRISARCILESFEFGMH[E S FMEINIDP
ZmLPEAT2 143 ARRRRIMWITRISARCILESFEFGMHE S FMEINIDP
OsLPEAT2 144 APFRRLMWITRISARCILFESFEFGpH|N S FMEINYP




PpLPEAT2 189 PIVGTIIRAMQOVIY

VVLPEATZ2 194 PAVGTIIRAMQVIY
PtLPEAT2 186 PRAVGTIIRAMQVIY
RcLPEAT2 168 PRAVGTIIRAMQVIY
CcLPEAT2 199 PAVGTIIRAMQVIY
TcLPEAT2 209 PAVGTIIRAMQVIY
AtLPEATZ2 194 PAVGTIIRAMQVIY
GmLPEAT2 179 PRAVGTIIRAMQVIY
StLPEAT2 200 PRAVGTIIRAMQVIY
SiLPEAT2 201 PAVGTIIRAMQVIY
ZmLPEATZ 203 PAVGTIIRAMQVIY

OsLPEAT2 204 PAVGTIIRAMQVIY

PpLPEAT2 249
VvLPEAT2 254
PtLPEAT2 246
RCLPEAT2 228
CcLPEAT2 259
TcLPEAT2 269
AtLPEAT2 254
GmLPEAT2 239
StLPEAT2 260
SiLPEAT2 261
ZmLPEAT2 263
OSLPEAT2 264
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NKKENAYV
NCKENPS
NCKENPV
NQOKENAL
HOKQNAV
KOKQNAV
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IKQENAL
IKQENAL
IKQENAL

PpLPEAT2 309
VVLPEAT2 314
PtLPEAT2 306
RCLPEAT2 288
CcLPEAT2 319
TcLPEAT2 329
AtLPEAT2 314
GmLPEAT2 299
StLPEAT2 320
SiLPEAT2 321
ZmLPEAT2 323
OSLPEAT2 324
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PpLPEATZ 369 ATV/KSLLH®S K HYNY SGRLRVLRIBKACTEFSEE[IIAA
VVvLPEAT2 372 ARVESSFHIES T KIHDBFRVLRIBKPCYLSEKI'AG
PtLPEATZ 364 AKVESLFH N K KENDEBLRAFRIBRTCTLSEE (4G
RcLPEAT2 346 KESLYH®S K KEFHDRLRAMRIBRTCSLLEE ®G
CcLPEAT2 377 RIUGSIFH®S K KLLDRLSVLRIBKTCPLSDE I'RG
TcLPEAT2 387 ARIESLYHIES K KLHDBLRVLRIBKACTLSEE &G
AtLPEAT2 372 ARVESLFHVS T RLHDELRGLKIBKPCPLSKRHE
GmLPEAT2 356 TKIVESLEHES K OYHDELRVLRIBKACPLSAK A4S
StLPEAT2 378 GUEAEFHES EIHHRLKVLRIBKPSTLSEKIIRG
SiLPEAT2 379 WV/KDMYGJS H KAQDRWAYEFGIDCSPLCKK I@H
ZmLPEAT2 381 AWVKDIYGYS H KAQDRWAHEFGIRDCSPLCKK I'J@H
OsLPEAT2 382 AWVKETYGVS D NAQDERWAHEGIENCT PLCKKIRO

PpLPEAT2 429 IRVEKSGS jN)-(e)yNr
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A gpat9-1 Salk_052947C t9-2 GABI_867A06 Supplemental Figure S5.
gpats-L salk gpa - Characterization of GPAT9 T-DNA
LB LB LB LB Insertions

ATG

(A) Representation of GPAT9 T-
DNA insertion locations. For both
lines T-DNA left border primers will
generate amplicons with gene
specific primers flanking either side
of the insertion suggesting there are
multiple insertions with inverse
orientation. The gpat9-1 insertions
are 46 bp upstream of the coding
sequence. The gpat9-2 insertion is
at the end of the 4™ exon. Pictured
is just the first four exons out of 12
C 0.006 in AtGPATO.

(B) RT-PCR of full length GPAT9
0.004+ i coding sequence from leaves of
homozygous gpat9-1.

0.002+ % (C) gPCR results for GPAT9 wild-

- type (Col-0) and GPAT9/gpat9-2
leaves.

NRQ (TIP41-like)

0.000

Col-0 GPAT9-2/gpat9-2

Methods:

(A) For insertion site sequencing the left border-gene junction was amplified by PCR with
GoTag® Flexi (Promega), gel purified by QIAquick Gel Extraction Kit (QIAGEN) and sequenced
from both the left border primer and a flanking gene-specific primer by Eurofins
(http://www.eurofinsgenomics.com/).

(B-C) Leaf RNA extraction with RNeasy Plant Mini Kit (QIAGEN) and treated with RNase-free
DNase (Qiagen) and on-column DNase digestion. RNA was quantified using a Nanophotometer
(Implen Inc). cDNA was synthesized using SuperScript Il First-Strand Synthesis System for RT-
PCR (Life Technologies). RT-PCR utilized standard conditions as per GoTaq® Flexi (Promega)
protocol with 30 cycles of amplification. For gPCR transcript levels were analyzed by
guantitative PCR (gqPCR) using Platinum SYBR Green gPCR SuperMix-UDG (Life
Technologies) and the Stratagene Mx3005P Quantitative PCR system (Agilent Technologies
Inc). Transcript was normalized to the TIP41-like gene (Czechowski et al., 2005).

(A-C), the sequences for primers utilized are shown in supplemental table S1.



Supplemental Figure
S6. Analysis Of Viability
in Wild-Type and GPAT9-
2/gpat9-2 Pollen.

(A-B) Alexander staining
(Peterson et al., 2010) for
pollen abortion. Purple =
non-aborted pollen, green
pollen (black arrows) =
aborted pollen. Pollen
from wild-type (A), and
GPAT9/gpat9-2 (B)
plants.

(C-D) Nitro blue
tetrazolium staining for
pollen viability (Regan
and Moffatt, 1990). Viable
pollen stain black.
Anthers from wild-type
(C), and GPAT9/gpat9-2
(D) plants.



Supplemental Figure S7. Genetic Complementation of gpat9-2 Mutants with Transgenic Plant
GPATO.

Hemizygous gpat9-2 plants were transformed with different binary vectors, with or without
functional full-length plant ORFs driven by the AtGPAT9 promoter. T4 generation seeds from
DsRed-fluorescent and sulfadiazine-resistant representative lines from: negative control B110 (A,
D); AtGPAT9prom::AtGPAT9 (pE434, B, E); or AtGPAT9prom::VIGPAT9 (pE437, C, F) were
sown on solid agar media containing sulfadiazine. Wide-angle views of the agar plates are shown
in the top panels, close views of the same plates are shown in the bottom panels. Note the high
proportion of stunted and aborted seedlings on the negative control plate compared to the high

number of healthy, complemented seedlings established on both the E434 and E437 plates.
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601 Supplemental Figure S8.
= Col-0 Lipid Characterization of
=3 GPAT9-2/gpat9-2 Wild-Type and GPAT9-
2/gpat9-2 Plants.

404
(A) The relative fatty acid
composition of leaves.
Average and standard
deviation. n = 5 for wild-type
(Col-0), and 13 for GPAT9-
2/gpat9-2.
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Supplemental Figure S9. Seed Fatty Acid Composition of GPAT9 amiRNA Knockdown Lines.
Fatty acid compositions are from seed samples analyzed for total oil content in Figure 5A of the
main text. Average + S.D.
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Supplemental Figure S10. Expression of GPAT9 in Developing Seeds of Wild-Type and
GPAT9 amiRNA Knockdown Lines.

GPAT9 transcript was normalized to TIP41-like (Czechowski et al., 2005).Two biological
replicates for Col-0, and three biological replicates for each amiRNA knockdown line. Each
biological replicate is the average of three technical replicates.

10+

NRQ (TIP41-like)

Methods:

Frozen developing seeds (9-11 DAF) were separated from silique tissue by silique popping
method (Bates et al., 2013). ~50 uL volume of frozen seeds per biological replicates were
mechanically pulverized to a fine powder with steel beads (TissueLyser LT, QIAGEN), RNA
was extracted and used for cDNA synthesis using SuperScript Il First-Strand Synthesis System
for RT-PCR (Life Technologies). RT-PCR utilized standard conditions as per Maxima SYBR
Green/ROX gPCR Master Mix (Thermo) and BioRad CFX96™ Real-Time System and C1000™
Thermal Cycler with 45 cycles of amplification. The sequences for primers utilized are shown in
supplemental table S1.
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Supplemental Figure S11. Developing Seed
Microsome GPAT Assays of Wild-Type and
amiRNA Knockdown Lines.

GPAT assays with developing 9-11 DAF seed
microsomes utilizing 3.55 nmol [**C]glycerol 3-
phosphate and 25 nmol palmitoyl-CoA, for 15 min
at 24°C.

(A) Phosphor image of TLC plate indicating that
[**C]LPA was the major product of developing
seed microsome activity with palmitoyl-CoA.

(B) Percent of wild-type (Col-0) GPAT activity in
GPAT9 amiRNA knockdown lines 2 and 12. Mean
and S.D. of two replicate assays.



Supplementary Figure S12. Testing of Protein:Protein Interactions Between AtLPAAT2,
AtDGATL, and AtLPCAT?2.

Cub-LexA bait fusions and Nub prey fusions were produced as described in Figure 8 and in the
main text. (A-B) Prototrophic growth assay of yeast strains containing various combinations of
Arabidopsis acyltransferase bait plasmids co-expressed with potential NubG-fusion
acyltransferase prey plasmids. Serial dilutions of cells expressing different bait-prey
combinations were plated on non-selective (A) or selective (B) media. (C) Quantitative
measurement of B-galactosidase activity from cell lysates of the strains used in the serial
dilution assays. Cultures used for serial dilutions shown in A. and B. contained bait and prey
combinations as numbered in C.
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Supplementary Figure S13. Sequence Identity Comparisons Between AtGPAT1 and



AtGPAT9 to the Animalia Subset of the NCBI Protein Database.

The top hits to AtGPAT9 and AtGPAT1 are shown first, followed by the best hits from within the

individual species that provided the top hits to the alternate AtGPAT sequence. See text for

additional details.

>AtGPATY

MSSTAGRLVTSKSELDLDHPNIEDYLPSGSSINEPRGKLSLRDLLDISPTLTEAAGAIVDDSEFTRCEFKSNPPEPWNW
NIYLFPLYCEFGVVVRYCILFPLRCFTLAFGWIIFLSLFIPVNALLKGODRLRKKIERVLVEMICSFEVASWTGVVKY
HGPRPSIRPKQVYVANHTSMIDFIVLEQMTAFAVIMOKHPGWVGLLOSTILESVGCIWENRSEAKDREIVAKKLRDH
VOGADSNPLLIFPEGTCVNNNYTVMFKKGAFELDCTVCPIAIKYNKIFVDAFWNSRKOSFTMHLLOQLMTSWAVVCEV
WYLEPQTIRPGETGIEFAERVRDMISLRAGLKKVPWDGYLKYSRPSPKHSERKQQSFAESILARLEEK

vs Metazoa/Animalia:

PREDICTED:
Sequence ID: ref|XP 004282203.1|Length: 438Number of Matches: 1
Gene-associated gene details

Map Viewer-aligned genomic context

Range 1:

glycerol-3-phosphate acyltransferase 3 [Orcinus orca]

75 to 429GenPeptGraphics Next Match Previous Match First Match

Alignment statistics for match #1

Score

259

bits (661)

Features:

Query 24

Sbjct 75

Query 79

Sbjct 132
Query 132
Sbjct 190
Query 192
Sbjct 250
Query 252
Sbjct 310
Query 312
Sbjct 370

Expect Method Identities Positives Gaps

2e- Compositional . R .
82 () matrix adjust. 139/360(39%) 211/360(58%) 17/360(4%)
DYLPSGSSINEPRGK-LSLRDLLDISPTLTEAAGAIVDDSFTRCFKSNPPEPWNW—-—---N
D P ++ RG+ L D+ S EA IV+D T+ F S WN N

DESPMEKGLSGLRGRDFELSDVEYFSKKGLEA---IVEDEVTQRFSSEELVSWNLLTRTN

I---YLFP----LYCFGVVVRYCILFPLRCFTLAFGWIIFLSLFIPVNALLKGQDRLRKK
+ Y+ P ++ GV+VRYC+L PLR TLAF I FL + + L + LR +
VNFQYISPKLTMVWVLGVIVRYCVLLPLRV-TLAFVGISFLVIGTTLVGQLP-ESSLRNR

IERVLVEMICSFEFVASWTGVVKYHGPRPSIRPKQVYVANHTSMIDEFIVLEQMTAFAVIMQ
+  ++ C vV + +G + YH + + + VANHTS ID ++L +A++ Q
LSELVHLTCCRICVRALSGTIHYHNKQYRPOQKGGICVANHTSPIDVLILTTDGCYAMVGQ

KHPGWVGLLQSTILESVGCIWFNRSEAKDREIVAKKLRDHVQGADSNPLLIFPEGTCVNN
H G +G++Q +++S +WF RSE KDR +V K+LR+H+ P+LIFPEGTC+NN
VHGGLMGIIQRAMVKSCPHVWFERSEMKDRHLVTKRLREHIADKKKLPILIFPEGTCINN

NYTVMFKKGAFELDCTVCPIAIKYNKIFVDAFWNSRKQSEFTMHLLOLMTSWAVVCEVWYL
+MFKKG+FE+ T+ P+AIKYN F DAFWNS K + +LL++MTSWA+VC+VWY+
TSVMMFKKGSFEIGGTIYPVAIKYNPOQFGDAFWNSSKYNMVSYLLRMMTSWAIVCDVWYM

EPOTIRPGETGIEFAERVRDMISLRAGLKKVPWDGYLKYSRPSPKHSERKQQSFAESILA
P T GE ++FA RV+ I+++ GL ++PWDG LK ++ E +Q0+++++ I+
PPMTREEGEDAVQFANRVKSATIATQGGLTELPWDGGLKRAKVKDTFKEEQQKNYSKMIVG

Frame

78

131

131

189

191

249

251

309

311

369

371

429


http://www.ncbi.nlm.nih.gov/protein/466069947?report=genbank&log$=protalign&blast_rank=1&RID=W7A6BJZ101R
http://www.ncbi.nlm.nih.gov/gene?term=466069947%5bPUID%5d&RID=W7A6BJZ101R&log$=genealign&blast_rank=1
http://www.ncbi.nlm.nih.gov/mapview/map_search.cgi?direct=on&gbgi=466069947&THE_BLAST_RID=W7A6BJZ101R&log$=mapalign&blast_rank=1
http://www.ncbi.nlm.nih.gov/protein/466069947?report=genbank&log$=protalign&blast_rank=1&RID=W7A6BJZ101R&from=75&to=429
http://www.ncbi.nlm.nih.gov/protein/466069947?report=genbank&log$=protalign&blast_rank=1&RID=W7A6BJZ101R&from=75&to=429
http://blast.ncbi.nlm.nih.gov/Blast.cgi#hsp466069947_1

>AtGPATI

MVLPELLVILAEWVLYRLLAKSCYRAARKLRGYGFQLKNLLSLSKTQSLHNNSQHHLHNHHQONHPNQTLODSLDPL
FPSLTKYQELLLDKNRACSVSSDHYRDTFFCDIDGVLLRQHSSKHFHTFFPYFMLVAFEGGSIIRAILLLLSCSFLW
TLOQETKLRVLSFITEFSGLRVKDMDNVSRSVLPKFFLENLNIQVYDIWARTEYSKVVETSLPQVLVERFLREHLNAD
DVIGTKLOEIKVMGRKEFYTGLASGSGEFVLKHKSAEDYFFDSKKKPALGIGSSSSPODHIFISICKEAYFWNEEESMS
KNNALPRERYPKPLIFHDGRLAFLPTPLATLAMFIWLPIGFLLAVFRISVGVFLPYHVANFLASMSGVRITEFKTHNL
NNGRPEKGNSGVLYVCNHRTLLDPVFLTTSLGKPLTAVTYSLSKEFSEFIAPLKTVSLKRDRKKDGEAMQRLLSKGDL
VVCPEGTTCREPYLLRFSPLFAELTEDIVPVAVDARVSMEFYGTTASGLKCLDPIFFLMNPRPVYCLEILKKLPKEMT
CAGGKSSFEVANFIQGELARVLGFECTNLTRRDKYLVLAGNEGIVR

vs Metazoa/Animalia:

PREDICTED:
maculatus]
Sequence ID: ref|XP 005811174.1|Length: 415Number of Matches: 1
Gene-associated gene details

ancient ubiquitous protein 1-like isoform X1 [Xiphophorus

Map Viewer-aligned genomic context

20 to 262GenPeptGraphics Next Match Previous Match First Match

Alignment statistics for match #1

Range 1:
Score
59.3

bits (142)
Features:
Query 336
Sbjct 20
Query 384
Sbjct 78
Query 442
Sbjct 134
Query 498
Sbjct 191
Query 558
Sbjct 247

Expect Method Identities Positives Gaps

3e- Compositional

10 () matrix adjust. 69/256(27%) 109/256(42%) 31/256(12%)
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NLNNGRPEKGNSGVLYVCNHRTLLDP--VFLTTSLGKPLTAVTYSLSKFSEFIAPLKTVS
N R N+ L VCNH T D + L T P + ++ + + S
-——-NPRSRDKNTK-LCVCNHVTEFDHNIINLLTPFNTPQLEGSTGFMCWARGFMEIHSAS

LKRDRKKDGEAMQRLLSKGD----LVVCPEGTTCREPYLLRFSPLFAELTEDIVPVAVDA
++ GE++QR S Lv E TT LL+FS LTE I PVA+
-—-—SQEAVGESLQRYCSADGAPPLLVFPEEDTTNGRAGLLKFSSWPFTLTESIQPVALRV

RVSMFYGTTASGLKCLDPIFFLMNPRPVYCLEILKKLPKEMTCAGGKSSFEVANFIQGEL
+ +T D ++ +P VY + L + ++ G+S+ E AN +Q L
SRPLLSLSTVESSWLTDLLWTFEFSPCTVYHVSWLPPVSRQ----DGESTQEFANKVQELL

ARVLGFECTNLTRRDK 573
A IG T +T+ DK
AIELGLVSTKITKADK 262

Frame
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http://www.ncbi.nlm.nih.gov/protein/551519357?report=genbank&log$=protalign&blast_rank=1&RID=W7AF7G6B01R
http://www.ncbi.nlm.nih.gov/gene?term=551519357%5bPUID%5d&RID=W7AF7G6B01R&log$=genealign&blast_rank=1
http://www.ncbi.nlm.nih.gov/mapview/map_search.cgi?direct=on&gbgi=551519357&THE_BLAST_RID=W7AF7G6B01R&log$=mapalign&blast_rank=1
http://www.ncbi.nlm.nih.gov/protein/551519357?report=genbank&log$=protalign&blast_rank=1&RID=W7AF7G6B01R&from=20&to=262
http://www.ncbi.nlm.nih.gov/protein/551519357?report=genbank&log$=protalign&blast_rank=1&RID=W7AF7G6B01R&from=20&to=262
http://blast.ncbi.nlm.nih.gov/Blast.cgi#hsp551519357_1

>AtGPAT9
MSSTAGRLVTSKSELDLDHPNIEDYLPSGSSINEPRGKLSLRDLLDISPTLTEAAGAIVDDSEFTRCEFKSNPPEPWNW
NIYLFPLYCFGVVVRYCILFPLRCFTLAFGWIIFLSLEFIPVNALLKGQDRLRKKIERVLVEMICSFEFVASWTGVVKY
HGPRPSIRPKQVYVANHTSMIDFIVLEQMTAFAVIMOKHPGWVGLLOSTILESVGCIWEFNRSEAKDREIVAKKLRDH
VOQGADSNPLLIFPEGTCVNNNYTVMFKKGAFELDCTVCPIAIKYNKIFVDAFWNSRKQSFTMHLLOQLMTSWAVVCEV
WYLEPQTIRPGETGIEFAERVRDMISLRAGLKKVPWDGYLKYSRPSPKHSERKQQSFAESILARLEEK

PREDICTED: glycerol-3-phosphate acyltransferase 4-like [Xiphophorus
maculatus]
Sequence ID: ref|XP 005812873.1|Length: 455Number of Matches: 1

Query 22 IEDYLPSGSSINEPRGKLSLRDLLDISPTLTEAAGAIVDDSFTRCFKSNPPEPWNW—-——— 77
I+D S + EPR +L+ D+ +A I+DD T+ F + E WN
Sbjct 93 IODLRHSAGCL-EPRFELA----- DVFFFCRKALENIIDDDVTKRFSAQKLENWNLLTRS 146
Query 78 @ —---—-——- NIYLFPLYCFGVVVRYCILFPLRCFTLAFGWIIFLSLFIPVNALLKGQDRLRK 130
++ + L+ GV++RY +L P R G +F+ L Y L +LR

Sbjct 147 NHNFCYISLKVLALWILGVLIRYGVLLPFRVIVAITGIFLFIVLSTVVG--LIPCTKLRT 204

Query 131 KIERVLVEMICSFFVASWTIGVVKYHGPRPSIRPKQVYVANHTSMIDFIVLEQMTAFAVIM 190
+ + M vV S TG++ YH + + + VANHT+ +D I+L ++++
Sbjct 205 YLSDKVHLMGYRLCVRSLTGIITYHNRKNKPKNDGICVANHTTPVDGIILANDHCYSLVG 264

Query 191 OQKHPGWVGLLQSTILESVGCIWFNRSEAKDREIVAKKLRDHVQGADSNPLLIFPEGTCVN 250
Q HG +G++Q + +S IWF R E KDR +VAK+L+DHV + +P+LIFPEG CVN
Sbjct 265 QLHGGLLGMIQRAMAKSSPHIWFERDEVKDRRLVAKRLKDHVADENKHPVLIFPEGFCVN 324

Query 251 NNYTVMFKKGAFELDCTVCPIAIKYNKIFVDAFWNSRKQSEFTMHLLQLMTSWAVVCEVWY 310
N +MF+KG+FE+ CT+ P AIKY+ F DAFWNS K +LL++M+SWA+VC VWY
Sbjct 325 NTSVMMFRKGSFEIGCTIYPAAIKYDPRFGDAFWNSSKFGLVGYLLRMMSSWAIVCSVWY 384

Query 311 LEPQTIRPGETGIEFAERVRDMISLRAGLKKVPWDGYLKYSRPSPKHSERKQQSFAESIL 370
L P + GE ++FA RV+ I+ + GL + WD LK ++ E +Q0Q +++ +L
Sbjct 385 LPPMNRKEGEDAMQFANRVKAATIAAQGGLVDLIWDAGLKRTKVKDTFKEDQQQLYSKILL 444

Query 371 ARLEE 375
E
Sbjct 445 GDHEN 449


http://www.ncbi.nlm.nih.gov/protein/551522771?report=genbank&log$=protalign&blast_rank=1&RID=6KYVBHMV01R

AtGPATY9 vs Xiphophorus maculates (top AtGPAT1 hit):

PREDICTED:
maculatus]
Sequence ID: ref|XP 005812873.1|Length: 455Number of Matches: 1
Related Information

Gene-associated gene details

Map Viewer-aligned genomic context

Range 1:
Score
235
bits (600)
Features:
Query 22
Sbjct 93
Query 78
Sbjct 147
Query 131
Sbjct 205
Query 191
Sbjct 265
Query 251
Sbjct 325
Query 311
Sbjct 385
Query 371

Sbjct

445

glycerol-3-phosphate acyltransferase 4-like [Xiphophorus

93 to 449GenPeptGraphics Next Match Previous Match First Match

Expect Method Identities Positives Gaps
le- Compositional o 5 o
74 () matrix adjust. 131/365(36%) 200/365(54%) 19/365(5%)

IEDYLPSGSSINEPRGKLSLRDLLDISPTLTEAAGAIVDDSEFTRCFKSNPPEPWNW—-—-—-—
I+D S + EPR +L+ D+ +A I+DD T+ F + E WN
IQDLRHSAGCL-EPRFELA-—-—-- DVFFFCRKALENIIDDDVTKREFSAQKLENWNLLTRS

——————— NIYLFPLYCFGVVVRYCILFPLRCFTLAFGWIIFLSLEFIPVNALLKGQDRLRK
++ + L+ GV++RY +L P R G +F+ L \% L +LR
NHNFCYISLKVLALWILGVLIRYGVLLPFRVIVAITGIFLFIVLSTVVG--LIPCTKLRT

KIERVLVEMICSFEFVASWTGVVKYHGPRPSIRPKQVYVANHTSMIDFIVLEQMTAFAVIM
+ + M vV S TG++ YH + + + VANHT+ +D I+L ++++
YLSDKVHLMGYRLCVRSLTGIITYHNRKNKPKNDGICVANHTTPVDGIILANDHCYSLVG

OKHPGWVGLLOSTILESVGCIWFNRSEAKDREIVAKKLRDHVQGADSNPLLIFPEGTCVN
Q HG +G++Q + +S IWF R E KDR +VAK+L+DHV + +P+LIFPEG CVN
QLHGGLLGMIQRAMAKSSPHIWFERDEVKDRRLVAKRLKDHVADENKHPVLIFPEGEFCVN

NNYTVMFKKGAFELDCTVCPIAIKYNKIFVDAFWNSRKOSFTMHLLOLMTSWAVVCEVWY
N +MF+KG+FE+ CT+ P AIKY+ F DAFWNS K +LL++M+SWA+VC VWY
NTSVMMFRKGSFEIGCTIYPAAIKYDPRFGDAFWNSSKEGLVGYLLRMMSSWAIVCSVWY

LEPQTIRPGETGIEFAERVRDMISLRAGLKKVPWDGYLKYSRPSPKHSERKQQSFAESIL
L P + GE ++FA RV+ I+ + GL + WD LK ++ E +QQ +++ +L
LPPMNRKEGEDAMQFANRVKAATAAQGGLVDLIWDAGLKRTKVKDTFKEDQQQLYSKILL

ARLEE 375
E
GDHEN 449

Frame

17

146

130

204

190

264

250

324

310

384

370

444


http://www.ncbi.nlm.nih.gov/protein/551522771?report=genbank&log$=protalign&blast_rank=1&RID=W7AZF95H01R
http://www.ncbi.nlm.nih.gov/gene?term=551522771%5bPUID%5d&RID=W7AZF95H01R&log$=genealign&blast_rank=1
http://www.ncbi.nlm.nih.gov/mapview/map_search.cgi?direct=on&gbgi=551522771&THE_BLAST_RID=W7AZF95H01R&log$=mapalign&blast_rank=1
http://www.ncbi.nlm.nih.gov/protein/551522771?report=genbank&log$=protalign&blast_rank=1&RID=W7AZF95H01R&from=93&to=449
http://www.ncbi.nlm.nih.gov/protein/551522771?report=genbank&log$=protalign&blast_rank=1&RID=W7AZF95H01R&from=93&to=449
http://blast.ncbi.nlm.nih.gov/Blast.cgi#hsp551522771_1

AtGPAT1 vs Orcinus orca (top AtGPATY9 species hit):

PREDICTED: neuropilin-2 isoform X6 [Orcinus orca]

Sequence ID: ref|XP 004262866.1|Length: 901Number of Matches: 1

Related Information

Gene-associated gene details

Map Viewer-aligned genomic context

Range 1: 827 to 882GenPeptGraphics Next Match Previous Match First Match

Alignment statistics for match #1

Score Expect Method Identities Positives Gaps Frame
30.4 Compositional matrix o o o
bits (67) 0.041() adjust. 14/56(25%) 27/56(48%) 0/56(0%)
Features:
Query 335 PLATLAMFIWLPIGFLLAVFRISVGVFLPYHVANFLASMSGVRITFKTHNLNNGRP 390

P+ ++ G +L + +++ + L YH + A 4+ IT+KT + NG P

Sbjct 827 PIPAYWYYVMAAGGAVLVLVSVALALVLHYHRFRYAAKKTDHSITYKTSHYTNGAP 882


http://www.ncbi.nlm.nih.gov/protein/465967367?report=genbank&log$=protalign&blast_rank=1&RID=W7EA6FDR01R
http://www.ncbi.nlm.nih.gov/gene?term=465967367%5bPUID%5d&RID=W7EA6FDR01R&log$=genealign&blast_rank=1
http://www.ncbi.nlm.nih.gov/mapview/map_search.cgi?direct=on&gbgi=465967367&THE_BLAST_RID=W7EA6FDR01R&log$=mapalign&blast_rank=1
http://www.ncbi.nlm.nih.gov/protein/465967367?report=genbank&log$=protalign&blast_rank=1&RID=W7EA6FDR01R&from=827&to=882
http://www.ncbi.nlm.nih.gov/protein/465967367?report=genbank&log$=protalign&blast_rank=1&RID=W7EA6FDR01R&from=827&to=882
http://blast.ncbi.nlm.nih.gov/Blast.cgi#hsp465967367_1

Supplemental Table S1. Primers utilized for PCR, RT-PCR, & qPCR.

Purpose

Primer Name

Sequence (5’ to 3’)

Genotyping gpat9-1
(Salk_052947C)

Gene specific

GPAT9 salk F1

ACTTTCTTTGGAGAGTCGCTGT

Gene specific | GPAT9 salk R1 CATCAACAATGGCACCAGCA
T-DNA left border | LBb1.3 ATTTTGCCGATTTCGGAAC
Genotyping gpat9-2
(GABI_867A06)
Gene specific | GPAT9 GK F1 GCAGGCGTGATTTGCTAGAC
Gene specific | GPAT9 GK R1 AATGCGGTCATCTGCTCCAA
T-DNA left border | 08409 ATATTGACCATCATACTCATTGC
Genotyping grt1-4 (CS25041)
Gene specific | Qrt F2 TTTGCCTCTCAGGGTGTTTC
Gene specific | Qrt R1 AATGAGAGCTATGCGGGAGA
T-DNA left border | LBb1.3 ATTTTGCCGATTTCGGAAC

GPAT9 RT-PCR (Fig. S1)

GPAT9 OREF start

ATGAGCAGTACGGCAGGGAGGC

GPAT9 ORF end

TGCAAAAGTGAGTTATGTTTATTGAGA

gPCR of GPATO (Fig. S1)

GPATI9LP1046

AGAGAGGGTCAGAGACATGA

G9 gPCR R 1172

CGACTCTGCGAAACTCTGTTG

gTIP41-like829F

ACATTTCAGTCTCTATCTGCGAAAGG

gqTIP41-like946R

GGATCTTCAGTTTCTGTGTCGTATGC




Supplemental Table S2. Gene identifiers for GPAT9, LPEAT1, and LPEAT2 sequences used in
Figuresl and S1 in the main text. AGI locus identifiers for the three Arabidopsis genes are
described at The Arabidopsis Information Resource (TAIR) homepage
(https://www.arabidopsis.org/). The Genbank accession numbers are shown for tung tree GPAT9
(Vernicia fordii, Gidda et al., 2009) and Ricinus communis GPAT9 [originally annotated as a
putative LPAAT, Burgal et al., (2008)]. All other identifiers are as listed for each species in the
Phytozome 10.3 database (http://phytozome.jgi.doe.gov/pz/portal.html#).

*: not analyzed in this study.

Species GPAT9 LPEAT1 LPEAT2
Arabidopsis thaliana At5g60620 At1g80950 At2g45670
Vernicia fordii FJ479751 * *
Physcomitrella patens Phpat.011G104300 * *
Selaginella 152980 * *
moellendorffii
Aquilegia coerulea Aquca_047 00038.1 * *
Brachypodium Bradilg25790 * *
distachyon
Solanum tuberosum PGSC0003DMT400032021 * *

Salix purpurea SapurV1A.0039s0700 * *
Gossypium raimondii Gorai.012G158300 and * *
Gorai.005G258500
Cucumis sativus Cucsa.099550 * *
Zea mays GRMZM2G165681 GRMZM2G096010 GRMZM2G116243
Setaria italica Si030220m Si022261m Si006175m
Oryza sativa LOC_0s07g34730 LOC_0s05g28960 LOC_0s06g49790
Citrus clementina Ciclev10028668m Ciclev10001396m Ciclev10019536m
Glycine max Glyma.09G119200 Glyma.04G033600 Glyma.03G019200
Prunus persica ppa007262m ppa006689m ppa003784m
Populus trichocharpa Potri.004G183300 Potri.014G042200 Potri.014G074300
Ricinus communis ACB30546 30174.m008937 30170.m014002
Theobroma cacao ThecclEG006479t1 ThecclEG033997t1 ThecclEG005455t1
Vitis vinifera GSVIVT01023935001 GSVIVT01009661001 | GSVIVT01027580001



https://www.arabidopsis.org/
http://phytozome.jgi.doe.gov/pz/portal.html
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