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Table S1. List of oligonucleotides used in this study.
	GENE/PLASMID
	OLIGONUCLEOTIDES
	5´-3´-SEQUENCE
	UTILISATION
	RESTRICTION ENZYME SEQUENCE

	HaLPCAT1
	BamHIHaLPCAT1F
XhoIHaLPCAT1R
	TGGATCCATGGATATGGAATCAACGGC
GCCTCGAGTCACTGTTCTTTTCGGGCTT
	pMBL-T,
pYES2 and
p23GPD cloning
	BamHI
XhoI

	
	qHaLPCAT1F
qHaLPCAT1R
	GCCTCCATGAGACACTAACAT
GAAGAACACATGAAAACGACAGC
	qPCR
	-
-

	
	pBINPCAT1F
pBINPCAT1R
	TTGGATCCATGGATATGGAATCAACGGC
GGCTGCAGTCACTGTTCTTTTCGGGCTT
	pBIN19 cloning

	BamHI
PstI

	HaLPCAT2
	BamHIHaLPCAT2F
XhoIHaLPCAT2R
	TGGATCCATGGAAATGGAATCAATGG
CGCTCGAGTCACTGCTCTTTCCGGGCTT
	pMBL-T,
pYES2 and
p23GPD cloning
	BamHI
XhoI

	
	qHaLPCAT2F
qHaLPCAT2R
	CCTACACGAAACACTGGCTG
TAAACCTCACTGCTCTTTCCG
	qPCR
	-
-

	
	pBINHaLPCAT2F
pBINHaLPCAT2R
	AAGGATCCATGGCGTCGGCGATC
AACTGCAGTCACTGCTCTCTTTCCGGG
	pBIN19 cloning

	BamHI
PstI

	HaLPCAT3
	EcoRIHaLPCAT3F
XhoIHaLPCAT3R
	GCGGCGAATTCATGAAAATGGAAGAAATGGC
GCGCTCGAGTTACTTTACTTTTCGGGCTC
	pJET1.2,
pYES2 and
p23GPD cloning
	EcoRI
XhoI

	
	qHaLPCAT3F
qHaLPCAT3R
	AAAGCCGCACACATCCAGAG
CCTGTGGTGGTTCTTGAGAG
	qPCR
	-
-

	
	pBINHaLPCAT3F
pBINHaLPCAT3R
	TTCCCGGGATGAAAATGGAAGAAATGGC
GGGTCGACTTACTTTACTTTTCGGGCTCTGG
	pBIN19 cloning

	XmaI
SalI

	AtLPCAT1
	AtLPCAT1F
AtLPCAT1R
	ATGGATATGAGTTCAATGGCTG
TTATTCTTCTTTACGCGGTTTTG
	Gene amplification
	-
-

	
	pBINAtLPCAT1F
pBINAtLPCAT1R
	TAGGTACCATGGATATGAGTTCAATGGCTG
GGTCTAGATTATTCTTCTTTACGCGGTTTTG
	pBIN19 cloning

	KpnI
XbaI

	
	SALK_123480LP (1)(2)
SALK_123480RP (1)(2)
SALK_LBb1
	ACTCGGTTCACAGAACCAGTG
AAGCGCGGGAAACTTACTTAC
GCGTGGACCGCTTGCTGCAACT
	lpcat1 lpcat2-2 (1) (2)
	-
-
-

	
	JW160 (1)
JW217 (1)
	GCGGCCGCATGGATATGAGTTCAATG
GGCGCGCCTTATTCTTCTTTACGCGGTTT
	lpcat1 lpcat2.2 (2)
	NotI
AscI

	
	RTlpcat1_2for
RTlpcat1_2rev
	GCAGGCTCACGGGTTATTTA
TTCTTTACGCGGTTTTGGTC
	Detection of 3´ expression
	-
-

	AtLPCAT2
	AtLPCAT2F  
AtLPCAT2R
	ATGGAATTGCTTGACATGAACTC
TTATTCTTCTTTTCTGGTCTTTGGTC
	Gene amplification
	-
-

	
	pBINAtlpcat2F
pBINAtlpcat2R
	TAGGTACCATGGAATTGCTTGACATGAACTC
GGTCTAGATTATTCTTCTTTTCTGGTCTTTGGTC
	pBIN19 cloning
	KpnI
XbaI

	
	RTlpcat2_2for
RTlpcat2_2rev
	GCTGTCTGGCATGGACTGTA
GCGACTAGTGTTTCGTGCAA
	Detection of 3´expression
	-
-

	
	SAIL_1213_G01LP (1)
SAIL_1213_G01RP (1)
SAIL_LB1 
	GCTTGAAACACAGCTCGAATC
TAACTTCCCATCAGGCATCAG
GCCTTTTCAGAAATGGATAAATAGCCTTGCTTCC
	lpcat1  lpcat2-2 (1)
	-
-
-

	
	SAIL_357_H01LP (2)  
SAIL_357_H01RP (2)
SAIL_LB2 
	TTTGGTTACCAATACATGGCG
GAAGGCGACTAGTGTTTCGTG
GCTTCCTATTATATCTTCCCAAATTACCAATACA
	lpcat1 lpcat2.2 (2)
	-
-
-

	
	JW162 (1)
JW218 (1)
	GCGGCCGCATGGAATTGCTTGACATG
GGCGCGCCTTATTCTTCTTTTCTGGTCTT
	lpcat1  lpcat2-2 (1)
	NotI
XhoI

	18S
	18S-F	
18S-R
	GGTAGGCGATTGGCTAACATTGTCTGC
GAGACACCAACAGTCTTTCCTCTGCG
	Control
	-
-

	Actina
	qHaACTF
qHaACTR
	GCTAACAGGGAAAAGATGACTC
ACTGGCATAAAGAGAAAGCACG
	Control
	-
-

	
	AtActF
AtActR
	GGAAGGATCTGTACGGTAAC
TGTGAACGATTCCTGGACCT
	
	

	
	AtActF
AtActR
	GGAAGGATCTGTACGGTAAC
TGTGAACGATTCCTGGACCT
	
	

	pMBL-T
	M13F
M13R
	GTAAAACGACGGCCAGT
AGGAAACAGCTATGACCATG
	Construct checking
	-
-

	pJET1.2
	pJET1.2F
pJET1.2R
	CGACTCACTATAGGGAGAGCGGC
AAGAACATCGATTTTCCATGGCAG
	Construct checking
	-
-

	pYES2
	GAL1F
CYCR
	GTCAAGGAGAAAAAACCCCGGATC
GCGTGACATAACTAATTACATGATGCG
	Construct checking
	-
-

	   p423GPD and
p416GPD
	GPDF
CYC2R
	AAGTATATAAAGACGGTAGG
ATAGGGACCTAGACTTCAGG
	Construct checking
	-
-

	pBIN19::35S
	pBIN19F
pBIN19R
	GAAAGGGGGATGTGCTGCAAGG
CACACAGGAAACAGCTATGACC
	Construct checking
	-
-


(1) Wang et al., 2012   (2) Xu et al., 2012



	Table S2. Efficiency of amplification and correlation coefficient to the model of Livak and Schmittgen (2001) for the 3 LPCAT genes from sunflower and the control actin gene.


	Gene
	Efficiency
	R2

	 
	(%)
	 

	HaLPCAT1
	92.4
	0.997

	HaLPCAT2
	102.6
	0.984

	HaLPCAT3
	105.1
	0.997

	HaActin
	100.0
	0.996

	
	
	









Figure S1. Sequence alignment of HaLPCATs with the related LPCATs from higher plants with their different motifs and the RE signal. Identical residues are highlighted as black boxes, highly conserved residues as dark grey boxes and semiconservative changes as light grey boxes.
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Figure S2. Hydrophobocity graphs of TMDs of HaLPCATs.


HaLPCAT 1
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HaLPCAT 3
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Figure S3. Subcellular location prediction of HaLPCAT proteins.
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Figure S4. Studies on the influence of reaction time (A) and amount of protein (B) in the activity HaLPCAT1 in the direct reaction assayed in yeast microsomes. Data represent the average value of three independent determinations plus minus standard deviation. pYES2::HaLPCAT1 (-■-), empty pYES2 (-●-).
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Figure 5. Identification and characterization of double T-DNA Insertion Lines. (A) Schematic diagrams of the precise
positions of T-DNA insertions in Ipcat double mutants. SALK_123480 (Ipcat1) is SALK line; SAIL_1213_GO1 (pcat2-2) and
SAIL_357_HO1 are SAIL lines. Specific LP and RP primers are located at left and right sides of T-DNA insertion, respectively.
LBa1 and LB1 are the flanking primers for left border of the T-DNAS SALK and SAIL lines, respectively. (B) Insert confirmation
using PCR with T-DNA Left Border and Gene-Specific Reverse Primer in wild-type (wt) Columbia (negative control) and 9
progeny plants of Ipcatl (SALK_123480) Ipcat2-2 (SAIL_1213_GHO1) (*land Ipcat1 (SALK_123480) Ipcat2 (SAIL_357_H01) @I
lines. (C) Gene expression in wt and double T-DNA insertion mutants. RT-PCR show that the transcript for LPCAT is absent

inthe alk_123480 mutant. (1) [24] Wanget al., 2012; (2) [27] Bates elal, 2012
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AtLPCATI1 ———MDIMSSM L IR/ SEACINT iH—-SRLGICH 66
SILPCAT MELPEMESM PN L IR/ SEEHINE iH-SSTGEH 69
HaLPCATI1 ———MDUEST PN L IR GEEFHNE IHGGATGICH 6’/
HaLPCAT?2 ———MEMESM PN L IR/ SEEHINL IHGGATANH 6’/
HaLPCAT3 ———MKUEEM RPME IR/ SLEHNE IHGGPTAISH 6’/
OsLPCAT —MGLEMEGM PN L H 68
PoLPCAT ——MVTIEEDV ST S 6’/
AtLPCATI1 YRPKCl€ T A 136
SILPCAT YRPYCl€ T G 139
HaLPCATI1 YRKRCI®V VLA TG 137
HaLPCAT?2 RKWCIeV I “lLSANG 137
HaLPCAT3 TIMCRKRCI@L i EFLAVG 137
OsLPCAT LIMCRRLAGT IRATLGA SG 138
PoLPCAT LIMAPRHC A 137
AtLPCATI1 K 10 H iy Gl € WDTTEKRKKIZSIZYG 206
SILPCAT IR < LK H g} RI[€ WMKSSEKG-HisSIZ1.G 208
HaLPCATI1 IR < LK H i G ISKSEKG-SlSIHFR 206
HaLPCAT?2 IR < LK H gy RI(€ WTKSEKG-T)=NI"FT, 206
HaLPCAT3 I K FR H O Gl€ WTRSEKP-S)ENIM1G 206
OsLPCAT K AK H TEINE G S————PTIaS=1.1. 204
PoLPCAT IRV K KE H gy DiS(€ WSRDSARPIIENIZYG 207/
AtLPCATI1 A M YIRVIZO YR T R TEIZVMOE ey [ R 276
SILPCAT A GIEM - YIRVIZE V)RS R 0 S Dixl MOFE. e F 'K 2718
HaLPCATI1 A G- YRV )=H V)=l S K0T DigV K E ERi K 276
HaLPCAT?2 P GIEM - YIRSIHS V=S R 0 SEix T MOFE e K 276
HaLPCAT3 P GUM " YIRDIZR V)=l R G DI VMK S|eE [ D 276
OsLPCAT P GIM YIRSIHOFI=RS RE SEIMT MY F €I H 274
PoLPCAT A M TR izl S M D SiE MO KIeI H 277
AtLPCATI1 G DASP Gl P 343
SILPCAT G SSPP GV P 345
HaLPCATI1 G SSPP Gl P 343
HaLPCAT?2 G SSPP GV P 343
HaLPCAT3 G SVPI GV P 343
OsLPCAT G SSPP Gl P 341
PoLPCAT G DKKA KA P 347
AtLPCATI1 WO TSPKMAMLRNIEMVE INEL ATV 413
SILPCAT WeO-T-—-KGTLFEKIELTEISEA T L 413
HaLPCATI1 WO VPPNLGLLKKIEFMEVNEA TV 413
HaLPCAT?2 WO VPP-—-TVKKEZLMEMNEA T L 410
HaLPCAT3 W-0°VSGGKRMEKKMIMESNEA TV 413
OsLPCAT WCOOLVSN--PVFHATLVEVNESHT L 409
PoLPCAT WSS LPENATIWARREGHIE INGLEGA 4177
AtLPCATI1 T GLmESYVI/-PAXPSRPHAP 462

SILPCAT T VL mESKVIEKPARPARS 44A 463

HaLPCATI1 T VL G- NV IKTIHPARSHHA 462

HaLPCAT?2 A AL MEG-NIE IKPESARSHHA 459

HaLPCAT3 T VEIRoGS TMIKSIHPHT SHHA 463

OsLPCAT A VVIIREGYV IIKPASPVKPHSA 459

PoLPCAT Q AT DL VI/KPPHTGSARAT 468
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