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Supplementary Figure 1
qRT-PCRs, performed on three different REM_RNAi #T2.1 plants, to evaluate the specificity of the three fragments chosen for the RNA interference construct. Two genes were selected: REM37, which was the possible off target of one of the fragments, and REM39, that was chosen due to the fact that is the REM gene with the higher expression in the tissues of interest belonging to the same cluster as REM34, REM35 and REM36 (Mantegazza et al., 2014). Downregulation of neither REM37 nor REM39 was measured. The expression levels of REM34, RERM35 and REM36 were also measured, to make sure that the silencing of the target genes was maintained in the T2 generation.













Supplementary Figure 2
REM_RNAi T2 lines have a reduced seed set compared to the wild-type
(A) and (C) Graphs showing the mean number of ovules/silique in the wild-type and REM_RNAi #1T2.4a to REM_RNAi #1T2.4j and REM_RNAi #1T2.5a to REM_RNAi #1T2.5j plants resistant to the herbicide selection, divided in seeds and not fertilized ovules. Compared to the wild-type situation, in which each silique contains on average 50 ovules, the REM_RNAi siliques have on average 36.9 to 46.5 ovules. On average between 32.25% and 58.61% of ovules, depending from the analyzed line, failed to be fertilized, while no aborted ovules were detected in the wild type situation. Bars indicate the Standard deviation.
(B) and (D) For each line an evaluation of T-DNA abundancy in each of the 9 plants analyzed, is presented. The RT-PCR analyses shows a various amount of T-DNA amplicon which is clearly unrelated to the ovule abortions and the overall seed set in both REM_RNAi #1T2.4 and REM_RNAi #1T2.5 lines. The primers used are on ACTIN7 used as normalizer and the herbicide resistance gene BAR used to estimate the copy of T-DNA. 
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Supplementary Figure 3
Analysis of three different REM_RNAi T2 transgenic lines, all characterized by shorter siliques compared to the wild-type, a reduced seed set and ovule abortions. The majority of the embryo sacs of these lines showed a block in the earliest stages of megagametogenesis. Pollen collected from mature anthers is characterized by the presence of some degenerate grains, with no nucleus.
(White bar=5mm, black bar=20µm)
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Supplementary Figure 4
REM_RNAi #T3.1 pollen germination test in vitro, showing a 30% decrease in the germination capability in the REM_RNAi line compared to the wild type. 
Aniline staining was employed to visualize pollen grains adhesion to the stigma and pollen tube germination and growth. Compared to the wild-type situation (A), a lower number of REM_RNAi #1 grains were able to adhere to the stigma and to germinate (B). In both cases the pollen tubes grow correctly until the end of the transmitting tract, In REM_RNAi #1T3.1x REM_RNAi #1T3.1 cross, several ovules are not targeted by a pollen tube correlated to the fact that about 40% of the ovules are blocked in FG1 stage and so synergids are not properly formed (Bar=100μm). 





Supplementary Figure 5
In the Y2H assays, no interactions were detected for REM36 and REM34 homodimers.
Negative and positive controls for the BiFC experiment: all the constructs were cotranformed with the corresponding empty vector to test for false positive interaction. The REM34_REM34 interaction, which was found to be negative in the Y2H screening, was also employed as a negative control. Finally, as a positive control, the VDD_VDD interaction (M. Mendes et al, 2014) was tested.
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Supplementary Figure 6
q-RTPCR on inflorescence on REM_EAR #T2.1 and #T2.7. Compared to the wild type, none of the REM genes analyzed were found to be downregulated.


	Supplementary Table 1: PRIMERS
	
	

	GGTCTCACACCTGAAGTTTCCAAAGGAAAGG
	REM34 FW golden gate cloning
	

	GGTCTCTATCTCTCTCCAACCTCTTC
	REM34 REV golden gate cloning
	

	GGTCTCAAGATTCCAAGTCCAAGGACAAG
	REM35 FW golden gate cloning
	

	GGTCTCGTGTCAACAATAATCTGTTTC
	REM35 REV golden gate cloning
	

	GGTCTCAGACATCATCAAGTCTAGAAGGGAAG
	REM36 FW golden gate cloning
	

	GGTCTCGCCTTAATCATCCCACAAGCACAC
	REM36 REV golden gate cloning
	

	CACCATGGCGGATCCACCACATTTC
	REM34 FW for REM34_EAR fusion
	

	CTAAGCAAATCCAAGTCTAAGTTCAAGATCAAGATCAAGAACCAGATTACTGCTGAGG
	REM34 RV for REM34_EAR fusion
	

	GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGGCGGATCCACCACATTTCTC
	REM34 FW for CDS cloning GW
	

	GGGGACCACTTTGTACAAGAAAGCTGGGTTCAAACCAGATTACTGCTGAGG
	REM34 REV for CDS cloning GW
	

	GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGGATGATCCAGCAATTTC
	REM35 FW for CDS cloning GW
	

	GGGGACAAGTTTGTACAAAAAAGCAGGCTTCATGGCGAATCATCCACTA
	REM36 FW for CDS cloning GW
	

	GGGGACCACTTTGTACAAGAAAGCTGGGTCTTACTTGAGGATTTTGTTGATTTCCG
	REM35/REM36 RV for CDS cloning GW
	

	CACTCAGGTTTCATCACAGCACG
	REM34 FW in situ probe
	From Mantegazza et al., 2014

	TAATACGACTCACTATAGGGTAGCCCATTAGCGCAGCAGAAG
	REM34 REV +T7 in situ probe
	From Mantegazza et al., 2014

	TCCTATGTAGCTTCTGGCGATGG
	REM35 FW in situ probe
	From Mantegazza et al., 2014

	TAATACGACTCACTATAGGGAGTCTCCCCTCCTTCATCAAATGG
	REM35 REV +T7 in situ probe
	From Mantegazza et al., 2014

	CTCACTGCTTCCAACCTACG
	REM36 FW in situ probe
	From Mantegazza et al., 2014

	TAATACGACTCACTATAGGGAGCGTCCACGGATAAAAGCCTG
	REM36 REV +T7 in situ probe
	From Mantegazza et al., 2014

	AGCTTGTGAGACTGCTCCAC
	REM34 FW expression analysis
	

	CCTGATCGGAGACTGAGCAC
	REM34 REV expression analysis
	

	CATTTGATGAAGGAGGGGAGAC
	REM35 FW expression analysis
	

	CTTTCTAGCTCTGACCGAATCC
	REM35 REV expression analysis
	

	TCACTTGCTGGACACACCTC
	REM36 FW expression analysis
	

	TCGTCTCGAAGACAGTGTGC
	REM36 REV expression analysis
	

	TGGCATAGAGTGGAAGTCGCATC
	REM37 FW expression analysis
	

	GTCATTCGGGGTTTCCTATCC
	REM37 REV expression analysis
	

	GGAGAAGTTTCTGCCGTGAG
	REM39 FW expression analysis
	

	GGTCACTGGCCACTCTTCTC
	REM39 REV expression analysis
	

	GCAAGCTCAGTGGTGACTAC
	MDS FW expression analysis
	

	ACATCCACTTTCTGACATGC
	MDS REV expression analysis
	

	GTTAACCGTTGCTCACAGAC
	NLE FW expression analysis
	

	GCCTTTGCAAGTAAACAATG
	NLE REV expression analysis
	

	AGTCGCCTGCTGCTAAGACAAA
	RBR FW expression analysis
	

	ATGACAGTCCTGAGCCACTTGG
	RBR REV expression analysis
	

	CTTCTGATTCATCACCGGACTC
	KRP6 FW expression analysis
	From Liu J et al. 2008

	ACACCAAACGACGAACTGTTCT
	KRP6 REV expression analysis
	From Liu J et al. 2008

	ATGGGATCGTCTGCGGATACA
	HAM1 FW expression analysis
	From Latrasse et al., 2008

	GAATTCGTGAGAGCGAGTATCGCA
	HAM1 REV expression analysis
	From Latrasse et al., 2008

	CCTTTAACTCCTGATCAAGCTAT
	HAM2 FW expression analysis
	From Latrasse et al., 2008

	CTACAGCGCACTCTACTGAATC
	HAM2 REV expression analysis
	From Latrasse et al., 2008

	ATCTCGGTGACGGGCAGGACC
	BAR gene FW
	

	TCTACACCCACCTGCTGAAG
	BAR gene REV
	

	CGTTTCGCTTTCCTTAGTGTTAGCT
	Actin 7 FW
	

	AGCGAACGGATCTAGAGACTCACCTTG
	Actin 7 REV
	



(A) REM_RNAi #T2.4a-k seedset analysis

seeds	3.4318767136623336	5.7358521598799985	4.2700507413066386	5.1033757890678997	16.656330128012392	6.3464775882199236	7.7746025264604004	8.7565848238784181	4.6714261443612894	7.1499805749541911	3.4318767136623336	5.7358521598799985	4.2700507413066386	5.1033757890678997	16.656330128012392	6.3464775882199236	7.7746025264604004	8.7565848238784181	4.6714261443612894	7.1499805749541911	wt	REM_RNAi #T2.4a	REM_RNAi #T2.4b	REM_RNAi #T2.4c	REM_RNAi #T2.4d	REM_RNAi #T2.4e	REM_RNAi #T2.4f	REM_RNAi #T2.4g	REM_RNAi #T2.4j	REM_RNAi #T2.4k	50	22.7	20.3	24.6	22.9	18.5	24	22.3	22.4	22.3	not fertilized ovules	0	4.4783429475148013	3.8297084310253524	4.1311822359545767	10.530379332620877	5.808040403899871	6.9322114476951402	6.000925854492051	2.6997942308422096	2.4244128727957595	0	4.4783429475148013	3.8297084310253524	4.1311822359545767	10.530379332620877	5.808040403899871	6.9322114476951402	6.000925854492051	2.6997942308422096	2.4244128727957595	wt	REM_RNAi #T2.4a	REM_RNAi #T2.4b	REM_RNAi #T2.4c	REM_RNAi #T2.4d	REM_RNAi #T2.4e	REM_RNAi #T2.4f	REM_RNAi #T2.4g	REM_RNAi #T2.4j	REM_RNAi #T2.4k	0	19.5	21	17.8	18	26.2	22.5	21.7	16.8	19.899999999999999	
Number of seed/ovule




(C) REM_RNAi #T2.5 seedset analysis

seeds	3.4318767136623336	7.5048132703100769	2.4060109910158118	10.394442959795605	7.3854210742817097	4.8488257455915189	5.7551908936387388	3.6147844564602614	4.1041983924323739	4.6380072349136272	3.4318767136623336	7.5048132703100769	2.4060109910158118	10.394442959795605	7.3854210742817097	4.8488257455915189	5.7551908936387388	3.6147844564602614	4.1041983924323739	4.6380072349136272	wt	REM_RNAi #T2.5a	REM_RNAi #T2.5b	REM_RNAi #T2.5c	REM_RNAi #T2.5d	REM_RNAi #T2.5e	REM_RNAi #T2.5f	REM_RNAi #T2.5g	REM_RNAi #T2.5j	REM_RNAi #T2.5k	50	18.100000000000001	24.7	21.4	25.1	23.2	21.3	22.2	23.2	29.2	not fertilized ovules	0	2.3570226039551585	2.2827858224351929	6.0194130389377101	5.4984846397287797	2.9608557321603288	3.4383458555273685	3.8528488738133024	3.7193189340702331	4.1217579852399018	0	2.3570226039551585	2.2827858224351929	6.0194130389377101	5.4984846397287797	2.9608557321603288	3.4383458555273685	3.8528488738133024	3.7193189340702331	4.1217579852399018	wt	REM_RNAi #T2.5a	REM_RNAi #T2.5b	REM_RNAi #T2.5c	REM_RNAi #T2.5d	REM_RNAi #T2.5e	REM_RNAi #T2.5f	REM_RNAi #T2.5g	REM_RNAi #T2.5j	REM_RNAi #T2.5k	0	20	17.899999999999999	17.7	18.7	17.899999999999999	15.6	15.2	15.5	13.9	
Number of seed/ovule




(D) REM_RNAi #T2.4 T-DNA qRT-PCR
 

1.21506456755454E-4	2.7590780455030599E-2	1.80051737962473E-2	3.31213859345822E-2	7.4552370492685302E-3	3.5479060403307901E-2	4.4988103714650403E-2	5.2933807619752797E-2	3.3477808123488002E-2	7.2869082399950699E-2	1.21506456755454E-4	2.7590780455030599E-2	1.80051737962473E-2	3.31213859345822E-2	7.4552370492685302E-3	3.5479060403307901E-2	4.4988103714650403E-2	5.2933807619752797E-2	3.3477808123488002E-2	7.2869082399950699E-2	wt	REM_RNAi#T2.5a	REM_RNAi#T2.5b	REM_RNAi#T2.5c	REM_RNAi#T2.5d	REM_RNAi#T2.5e	REM_RNAi#T2.5f	REM_RNAi#T2.5g	REM_RNAi#T2.5j	REM_RNAi#T2.5k	1.11492319500264E-3	0.37777741548066601	0.25152517491798598	0.28115776721930402	0.473540209526845	0.46218708701198302	0.60865346479080595	0.39058605663710799	0.46953385584499302	0.45804561110793002	
Normalized Expression



in vitro pollen germination test

4.3011975128126849	5.2052979933767256	4.3011975128126849	5.2052979933767256	wt	REM_RNAi #T3.1	39.791666666666664	10.893512851897185	
Percentage



Wild Type	4.5209432321210698E-2	0.120378840190157	0.21261050703027601	4.3025935666289497E-2	4.5209432321210698E-2	0.120378840190157	0.21261050703027601	4.3025935666289497E-2	REM35	REM36	REM37	REM39	1	1	1	1	REM34_EAR #T2.3	0.15362952152228501	8.9333349167130205E-2	0.107762817638379	3.9674993299769798E-2	0.15362952152228501	8.9333349167130205E-2	0.107762817638379	3.9674993299769798E-2	REM35	REM36	REM37	REM39	0.93633000331790295	0.81215985214793696	0.722797366429341	0.830074795292846	REM34_EAR #T2.7	0.286648551661288	0.101577896218149	0.287805746783799	9.4276045617397802E-2	0.286648551661288	0.101577896218149	0.287805746783799	9.4276045617397802E-2	REM35	REM36	REM37	REM39	1.4506432555170401	1.90681542635186	1.22045241056013	0.77526547872391405	
Relative Normalized Expression






WT	2.869E-2	6.4030000000000004E-2	2.18E-2	8.6220000000000005E-2	3.4099999999999998E-2	2.869E-2	6.4030000000000004E-2	2.18E-2	8.6220000000000005E-2	3.4099999999999998E-2	REM34	REM35	REM36	REM37	REM39	1	1	1	1	1	REM_RNAi #T2.1a	9.4900000000000002E-3	6.429E-2	2.2610000000000002E-2	0.20569000000000001	0.19522999999999999	9.4900000000000002E-3	6.429E-2	2.2610000000000002E-2	0.20569000000000001	0.19522999999999999	REM34	REM35	REM36	REM37	REM39	0.21456	0.43397999999999998	0.25524000000000002	1.0450299999999999	1.35561	REM_RNAi #T2.1b	1.413E-2	3.8309999999999997E-2	9.0799999999999995E-3	0.1249	0.25938	1.413E-2	3.8309999999999997E-2	9.0799999999999995E-3	0.1249	0.25938	REM34	REM35	REM36	REM37	REM39	0.21742	0.55611999999999995	0.21012	1.0199800000000001	1.57131	REM_RNAi #T2.1c	1.1480000000000001E-2	1.477E-2	8.09E-3	4.4479999999999999E-2	0.10176	1.1480000000000001E-2	1.477E-2	8.09E-3	4.4479999999999999E-2	0.10176	REM34	REM35	REM36	REM37	REM39	0.19653000000000001	0.38269999999999998	0.18093999999999999	0.56111	1.18224	
Relative Normalized Expression







(B) REM_RNAi #T2.4 T-DNA qRT-PCR

1.21506456755454E-4	3.9273635213998299E-2	0.118418054375975	9.9539391874242503E-2	5.4002484467902602E-2	1.33963842810322E-2	4.21712378820467E-2	5.4199728943374298E-2	7.2612503077875395E-2	0.145455699257485	1.21506456755454E-4	3.9273635213998299E-2	0.118418054375975	9.9539391874242503E-2	5.4002484467902602E-2	1.33963842810322E-2	4.21712378820467E-2	5.4199728943374298E-2	7.2612503077875395E-2	0.145455699257485	wt	REM_RNAi#T2.4a	REM_RNAi#T2.4b	REM_RNAi#T2.4c	REM_RNAi#T2.4d	REM_RNAi#T2.4e	REM_RNAi#T2.4f	REM_RNAi#T2.4g	REM_RNAi#T2.4j	REM_RNAi#T2.4k	1.11492319500264E-3	1.33631870411362	0.67711166918430399	1.0108516540935399	0.42029069496862298	0.185470277457991	1.69048491087139	0.44760122916670197	0.30809389715993901	1.0719262785194701	
Normalized Expression
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