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Supplemental Figures and Legends
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Supplemental Figure 1.  DCL1 transcript levels in early globular embryos from wild-type and selfed dcl1-5/+ plants. DCL1 transcript levels in wild-type, normally developing embryos from selfed dcl1-5/+ plants (normal siblings) and abnormal embryos from selfed dcl1-5/+ plants (abnormal siblings) are indicated on the y-axis. ND indicates that transcripts were not detected.
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Supplemental Figure 2.  Patterning defects in dcl1-5 embryos. Representative micrographs of RNA in situ hybridizations performed with PNH, PDF1, SCR and RPS5A antisense probes and SHRp::GFP reporter genes. Presumptive embryo genotypes and developmental stages are indicated above and below each image, respectively. Probes are indicated within each image. The orientation of the probe (antisense (AS) or sense (S)) is indicated in parentheses. For the CSLM images, GFP and FM4-64 fluorescence is shown in green and red, respectively.
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Supplemental Figure 3.  Number of normalized reads matching miRNA target genes in libraries prepared from Col-0 and dcl1-5 early globular embryos. Each data point represents a miRNA target that had at least 1 raw read in the Col-0 or dcl1-5 library. Numbers of miRNA target-matching reads were divided by million genome-matching reads for either Col-0 (x-axis) or dcl1-5 (y-axis) and log base 2-transformed. If a miRNA target did not have any reads from either library, then it was assigned a pseudo-count of 1 raw read in order to perform log transformations and plot on graph. Solid black line indicates values expected for no change in target transcript levels.
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Supplemental Figure 4. SPL10 and SPL11 loci and mutant allele analysis.

(A) Diagrams of SPL10 and SPL11 loci along with upstream and downstream genes are shown. Transcribed and coding sequences are depicted in orange and green, respectively. Positions of miR156 target sites and spl10-1 and spl11-1 T-DNA insertions are labeled. Primers used to generate SPL10p::SPL10-GFP translational fusions (SPL10 F12/SPL10 R12), UBI3p::SPL10-RNAi constructs (SPL10 F14/SPL10 R14), SPL10p::NLS-GFP promoter fusions (SPL10 F8/SPL10 R7), SPL11p::NLS-GFP promoter fusions (SPL11 F7/SPL11 R7), SPL10 and 6mSPL10 genomic constructs (SPL10 F13/SPL10 R13), and SPL11 and 6mSPL11 genomic constructs (SPL11 F15/SPL11 R14) are indicated. (B) PCR products from eIF4A1, SPL10 and SPL11 cDNA-specific primers using cDNAs from wild-type, spl10-1 and spl11-1 plants are shown. The addition (+) or omission (-) of reverse transcriptase (RT) in the reverse transcription reaction is indicated above each lane.
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Supplemental Figure 5. Relative transcript levels of SPL10 and SPL11 in 8-cell embryos from self-pollinated Col-0, dcl1-5/+, dcl1-5/+ spl11-1, dcl1-5/+ spl11-1 SPL10-RNAi, 6mSPL10 and 6mSPL11 plants based on qRT-PCR and normalized to Col-0 levels. ND indicates that transcripts were not detected. Error bars represent one standard deviation of the sample mean. Asterisks indicate either significantly increased transcript levels compared to wild-type (dcl1-5/+, 6mSPL10 and 6mSPL11 samples) or significantly decreased transcript levels compared to dcl1-5/+ (dcl1-5/+ spl11-1 and dcl1-5/+ spl11-1 SPL10-RNAi samples). Probabilities were calculated with heteroscedastic Student’s t-Tests. Probabilities less than 0.05 were considered significant.
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Supplemental Figure 6.  Abaxial trichomes are present earlier during leaf development in 6mSPL10 and 6mSPL11 plants. Plant genotypes are indicated on x-axis and the youngest leaves to exhibit abaxial trichomes are indicated on the y-axis. Error bars represent one standard deviation of the sample. Asterisks indicate significantly differences between 6mSPL10 and gSPL10, and 6mSPL11 and gSPL11 plants. Probabilities were calculated with Student’s t-Tests and probabilities less than 0.05 were considered significant.
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Supplemental Figure 7.  WOX2 transcript levels in 8-cell embryos from 6mSPL10 and 6mSPL11 plants. WOX2 transcript levels relative to wild-type are indicated on the y-axis. Error bars represent one standard deviation of the sample.
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Supplemental Figure 8.  SPL10 and SPL11 transcript levels in embryos from selfed wild-type plants and wild-type x 6mSPL10, wild-type x 6mSPL11, and dcl1-5/+ x dcl1-5/+ spl11-1 reciprocal crosses. SPL10 and SPL11 transcript levels relative to wild-type are indicated on the y-axis. ND indicates that transcripts were not detected. Error bars represent one standard deviation of the sample. Probabilities that differences between reciprocal crosses were calculated with a Student’s t-Test using a two-tailed distribution and are shown above each pair of reciprocal crosses.

Supplemental Table 1. miRNA targets significantly up-regulated at least two-fold in dcl1 early globular embryos relative to wild-type.
	miRNA target
	miRNA
	normalized Col-0 readsa
	normalized dcl1 readsa
	dcl1 reads/

Col-0 reads

	SPL10
	miR156
	0.36
	47.41
	133.03

	SPL6
	miR156
	0.00
	7.75
	43.51

	CNA 
	miR165
	13.01
	506.03
	38.90

	SPL9
	miR156
	0.00
	5.54
	31.08

	AT3G23690 

(bHLH family protein)
	miR393
	0.53
	15.95
	29.84

	AGL16
	miR824
	0.53
	10.63
	19.89

	ARF17
	miR160
	2.67
	36.78
	13.76

	TCP4
	miR319
	5.35
	64.92
	12.14

	SPL15
	miR156
	0.53
	5.32
	9.95

	AT5G67180 

(AP2 domain-containing protein)
	miR172
	0.53
	5.32
	9.95

	ATHB-8
	miR165
	2.49
	22.82
	9.15

	PHV
	miR165
	15.68
	121.41
	7.74

	AT1G63130 

(PPR repeat-containing protein) 
	miR400
	3.39
	26.14
	7.72

	PHB
	miR165
	54.35
	397.69
	7.32

	MYB65
	miR159
	1.25
	8.86
	7.10

	MYB33
	miR159
	1.07
	7.53
	7.05

	NF-YA8
	miR169
	0.71
	4.87
	6.84

	SPL11
	miR156
	1.60
	10.86
	6.77

	ARF10
	miR160
	6.06
	37.44
	6.18

	AGO1
	miR168
	126.17
	720.71
	5.71

	AT3G22470 

(PPR repeat-containing protein)
	miR400
	1.43
	7.75
	5.44

	SUVH6
	miR778
	3.74
	18.61
	4.97

	PHO2
	miR399
	3.74
	17.50
	4.68

	NF-YA1
	miR169
	4.63
	20.60
	4.45

	AT1G27340 

(F-box family protein)
	miR394
	10.69
	43.65
	4.08

	AT3G60630 

(scarecrow transcription factor family protein)
	miR170
	9.09
	36.78
	4.05

	TCP3
	miR319
	19.42
	77.77
	4.00

	AT1G11810 

(F-box family protein)
	miR400
	1.78
	7.09
	3.98

	TOE2
	miR172
	2.14
	8.42
	3.94

	SPL2
	miR156
	1.78
	6.87
	3.85

	AT1G62910 

(PPR repeat-containing protein) 
	miR400
	2.32
	8.86
	3.83

	APS1
	miR395
	20.31
	69.79
	3.44

	AT1G63080 

(PPR repeat-containing protein) 
	miR400
	3.03
	10.19
	3.36

	AT5G60760 

(2-phosphoglycerate kinase-related)
	miR447
	7.66
	25.70
	3.35

	ATCHX18
	miR856
	6.06
	19.50
	3.22

	NLA
	miR827
	6.42
	19.94
	3.11

	AT2G45160 

(scarecrow transcription factor family protein)
	miR170
	21.38
	61.15
	2.86

	ARF8
	miR167
	49.90
	135.15
	2.71

	APS4
	miR395
	27.80
	68.90
	2.48

	REV
	miR165
	7.84
	18.83
	2.40

	AGO2
	miR403
	42.06
	99.92
	2.38

	AST68
	miR395
	4.81
	11.30
	2.35

	AT1G76810 

(eIF-2 family protein)
	miR771
	16.04
	36.78
	2.29

	AtGRF1
	miR396
	12.65
	28.58
	2.26

	ARF6
	miR167
	33.50
	74.44
	2.22

	CSD2
	miR398
	202.97
	450.42
	2.22

	AP2
	miR172
	16.75
	36.11
	2.16

	TAS3
	miR390
	100.86
	208.26
	2.06


Probabilities that the difference between the number of reads from dcl1-5 and Col-0 libraries were due to chance were determined with a Z-test outlined by Shaaf et al. (Schaaf et al., 2008). Genes with Bonferroni-corrected probabilities less than 0.01 were selected as statistically significant. 

a reads were normalized by dividing the number of gene-matching reads by the number of million genome-matching reads for each library

Supplemental Table 2.  Oligonucleotides used in this study.
	Oligo name
	Oligonucleotide sequence (5’ to 3’)
	Experiment

	DCL1 F1
	TAGACCGTGGAATCTCAGAA
	Detection of dcl1-5 and dcl1-10 alleles

	DCL1 R1
	CGTCGAGAATAAGAAGATCA
	Detection of dcl1-5 and dcl1-10 alleles

	CSA LB3
	TAGCATCTGAATTTCATAACCAATCTCGATACAC
	Detection of dcl1-5 and dcl1-10 alleles

	RPS5A F2
	GCCATCAAGAAGAAGGATGA
	RNA in situ probe generation

	RPS5A R2
	CGAGCTTGATTACCAGATAATAGAAAC
	RNA in situ probe generation

	WOX2 F2
	CATGCAAACCATCGTCTTAAAACCC
	RNA in situ probe generation

	WOX2 R2T7
	CCAAGCTTCTAATACGACTCACTATAGGGAGATTCGTTACAACCCATTACCA
	RNA in situ probe generation

	WOX2 F3T7
	CCAAGCTTCTAATACGACTCACTATAGGGAGACATGCAAACCATCGTCTTAA
	RNA in situ probe generation

	WOX2 R1
	TTCGTTACAACCCATTACCA
	RNA in situ probe generation

	WOX8 F2
	TACACCATCATCATGTCCTCCTCAAAC
	RNA in situ probe generation

	WOX8 R2T7
	CCAAGCTTCTAATACGACTCACTATAGGGAGATATCCATAGCACCATAACAT
	RNA in situ probe generation

	WOX8 F3T7
	CCAAGCTTCTAATACGACTCACTATAGGGAGATACACCATCATCATGTCCTC
	RNA in situ probe generation

	WOX8 R1
	TATCCATAGCACCATAACAT
	RNA in situ probe generation

	PDF1 F3T7
	CCAAGCTTCTAATACGACTCACTATAGGGAGACGTAAGGTTTGAGGA
	RNA in situ probe generation

	PDF1 R1
	TCCAAGCAAGCCCCA
	RNA in situ probe generation

	PDF1 F2
	CGTAAGGTTTGAGGATGCCAAAACATACTACT
	RNA in situ probe generation

	PDF1 R2T7
	CCAAGCTTCTAATACGACTCACTATAGGGAGATCCAAGCAAGCCCCA
	RNA in situ probe generation

	eIF4A1 F4T7
	CCAAGCTTCTAATACGACTCACTATAGGGAGATACTAGTATCACCGGAGAAGAA
	RNA in situ probe generation

	eIF4A1 R4
	GCTGAGATATAGATT
	RNA in situ probe generation

	eIF4A1 F5
	TACTAGTATCACCGGAGAAGAAAGG
	RNA in situ probe generation

	eIF4A1 R5T7
	CCAAGCTTCTAATACGACTCACTATAGGGAGAGCTGAGATATAGATT
	RNA in situ probe generation

	SPL10 F12
	CACCTCATCATCTTTCACGA
	Generation of SPL10p::SPL10-GFP construct

	SPL10 R12
	TGCGATGAAATGACTAGG
	Generation of SPL10p::SPL10-GFP construct

	eIF4A1 RTF2
	TGCAAGGCACTCTTTGATCTGATTT
	qRT-PCR

	eIF4A1 RTR2
	GAGATATGTTCGTAGCTGGGAGAGAGAG
	qRT-PCR

	SPL10 RTF1
	TCAGGAGGCCTCCATGAATCTCA
	qRT-PCR

	SPL10 RTR1
	GGCCACGGGAGTGTGTTTGAT
	qRT-PCR

	SPL11 RTF2
	CCAACCACATGTGCAGCCATTT
	qRT-PCR

	SPL11 RTR2
	TGGAAAAGTATCCACCAACTGAGTAACAG
	qRT-PCR

	MYB65 RTF1
	TATGCCTCCTGTTTGGTCGCTGTA
	qRT-PCR

	MYB65 RTR1
	CTCTCAACTATAACAAACCACCAAGTCATG
	qRT-PCR

	ARF10 RTF1
	TGGTGGCGACAACGTGAGAAAGA
	qRT-PCR

	ARF10 RTR1
	GCTGAGCGGACCAGTCTTCGT
	qRT-PCR

	ATHB15 RTF1
	CAGTTTCGTATGAGAGAGCAGTTGCTT
	qRT-PCR

	ATHB15 RTR1
	CAATAAATCTCACACAAAGGACCAATTGA
	qRT-PCR

	ATHB8 RTF1
	AGATCATGCAACAGGGGTTTATGTGTA
	qRT-PCR

	ATHB8 RTR1
	CGTTCAACACTTTCCACCCAACAG
	qRT-PCR

	PHB RTF1
	GCTAGACAAGACCCTTGACGAACCT
	qRT-PCR

	PHB RTR1
	TCCCATGCTTGACGCACATACTC
	qRT-PCR

	PHV RTF2
	TGCTTGGCTTTTACCCTCGTTAGTT
	qRT-PCR

	PHV RTR2
	GGACTCTCTAATTCAACAAACCTTAGCCA
	qRT-PCR

	AGO1 RTF1
	CACGTGGAGGTGGAATGGCTGG
	qRT-PCR

	AGO1 RTR1
	TTTCAGAGCTGGGAGTGGCCTCA
	qRT-PCR

	TCP4 RTF1
	TGCTTCCTCTATTTCTCGCCATTGACA
	qRT-PCR

	TCP4 RTR1
	ACACCTTCCCTGTTCCGGACAATC
	qRT-PCR

	AT3G23690 RTF1
	CCAAGTAGTGATGAGTAACGGAGT
	qRT-PCR

	AT3G23690 RTR1
	TTTAAGGTTGAGAAGAAATCAACAGA
	qRT-PCR

	AT1G63130 RTF1
	CCTCGAGAGAAGAGGATCGTGAGGT
	qRT-PCR

	AT1G63130 RTR1
	GCTTACACACACGACAGCAACCA
	qRT-PCR

	SUVH6 RTF1
	ACAATTACGCGCTCGATCAGGTACG
	qRT-PCR

	SUVH6 RTR1
	CGCCTACATACGGCAGCACCA
	qRT-PCR

	AGL16 RTF1
	TCCGTGCAAAGACCTTTGGTTTGG
	qRT-PCR

	AGL16 RTR1
	GCAACGGAAGGGTGACAACTTTATGC
	qRT-PCR

	miR156
LNA
	GT*GCT*CAC*TCT*CTT*CTG*TCA
	RNA in situ probe (asterisks indicate that preceding nucleotide is in ‘locked’ conformation)

	UBI3 F1
	CACCCCAAAGCACATACTTATCGA
	Generation of control sensor construct

	UBI3 R1
	TCTTCGCCTGGAGGAGAGAA
	Generation of control sensor construct

	UBI3 F156
	CACCCCAAAGCACATACTTATCG
	Generation of miR156 sensor construct

	UBI3 R156
	TTGACAGAAGAGAGAGAGCACTCTTCGCCTGGAGGA
	Generation of miR156 sensor construct

	SPL10 F6
	GAATCGTGTTTTTTTTTTGGTCTGTCTC
	Detection of spl10-1 alleles

	SPL10 R6
	AATAATCATGGTTTACCTGCTACACTGTTG
	Detection of spl10-1 alleles

	SPL11 F6
	CAAGCTTGCATCAGAAAGTTCCC
	Detection of spl11-1 alleles

	SPL11 R6
	CACCTGAGGTTTGAGATGTAGAGAACAT
	Detection of spl11-1 alleles

	FLAG LB4
	CGTGTGCCAGGTGCCCACGGAATAGT
	Detection of spl10-1 and spl11-1 alleles

	SPL10 F14
	TTGAAAAAGGTGAAGGAATTGAATCT
	Generation of SPL10-RNAi construct

	SPL10 R14
	AAATACTCCTTGTGG
	Generation of SPL10-RNAi construct

	UBI3 F2
	CACCGACGTCCACCCCAAAGCACATACTTATCGATT
	Generation of UBI3p::pFSPGW-HYGv02 vector

	UBI3 R2
	CTCGAGTCTTCGCCTGGAGGA
	Generation of UBI3p::pFSPGW-HYGv02 vector

	HYG F3
	GGTACCACTTAATAACACATTGCGGA
	Generation of UBI3p::pFSPGW-HYGv02 vector

	HYG R3
	CCTGAGGGTTTGCGTATTGG
	Generation of UBI3p::pFSPGW-HYGv02 vector

	SPL10 F13
	CACCTTCAGTTTTGGTAAGTTTTTGTTACTCATC
	Generation of 6mSPL10 construct

	SPL10 R13
	CACCCTAGTAACAAAGTCATTGTCAACA
	Generation of 6mSPL10 construct

	6mSPL10 F1
	CCATGAATCTCATGATTTCTACAGTGCACTGTCATTGCTCTCAACTACTTCGGATTCACAAGGGATC
	Generation of 6mSPL10 construct

	6mSPL10 R1
	GATCCCTTGTGAATCCGAAGTAGTTGAGAGCAATGACAGTGCACTGTAGAAATCATGAGATTCATGG
	Generation of 6mSPL10 construct

	SPL11 F15
	CACCTTCACCACCTAAAAAGAGATTCAGT
	Generation of 6mSPL11 construct

	SPL11 R14
	GGGTTTGGTTAGTGCAGTTGAATAATAAGTTGA
	Generation of 6mSPL11 construct

	6mSPL11 F1
	AATCTCAAGATATCCACCGTGCACTGTCATTGCTCTCAACCTCTTCGGATCCCCTGG
	Generation of 6mSPL11 construct

	6mSPL11 R1
	CCAGGGGATCCGAAGAGGTTGAGAGCAATGACAGTGCACGGTGGATATCTTGAGATT
	Generation of 6mSPL11 construct

	SPL10 F8
	TCATCATCTTTCACG
	Generation of SPL10p::NLS-GFP construct

	SPL10 R7
	TCAAGATGTGGGTTG
	Generation of SPL10p::NLS-GFP construct

	SPL11 F7
	AAATCTCGTCCAACT
	Generation of SPL11p::NLS-GFP construct

	SPL11 R7
	TCACGATATGGGTTG
	Generation of SPL11p::NLS-GFP construct

	AT1G04660 RTF2
	ACCAAAGAGCGTCGGCGACAA
	qRT-PCR

	AT1G04660 RTR2
	TAGACCTCCCACGCCGGCAA
	qRT-PCR

	AT1G65090 RTF1
	TCGCTCAAGCTTAAACCAGGACACT
	qRT-PCR

	AT1G65090 RTR1
	TTCCGATAACAGACATGAGGAAGCGAA
	qRT-PCR

	AT3G01570 RTF1
	TCCGAGACCGAGACACCACCA
	qRT-PCR

	AT3G01570 RTR1
	AACATGGTTCACTCAAAACACACGCT
	qRT-PCR

	AT4G15390 RTF1
	TCCCCCGTGTTAGGCAACTTGG
	qRT-PCR

	AT4G15390 RTR1
	TCAGGCAGTGTGACGAACGCT
	qRT-PCR

	CLE27 RTF1
	TCCAGAAACTCCGGCTTCGGGTA
	qRT-PCR

	CLE27 RTR1
	CCCTTTACCGACAAAAGAATCCACCG
	qRT-PCR

	OLEO1 RTF1
	CGTGACCGTACTCGTGGTGGC
	qRT-PCR

	OLEO1 RTR1
	ACTCCCCGACATTGGAGTTATTGGAC
	qRT-PCR

	OLEO2 RTF1
	GCCAGCATGTGCAGAACAAGGC
	qRT-PCR

	OLEO2 RTR1
	GCCGTCGTCCTCCCCTGAGT
	qRT-PCR

	OLEO3 RTF1
	AGCCGCCATTACCGCCTTCT
	qRT-PCR

	OLEO3 RTR1
	TGCTTCCAACCTTCATCCGAGCA
	qRT-PCR

	OLEO4 RTF1
	TCATGACTGAGACCCATGAGCCG
	qRT-PCR

	OLEO4 RTR1
	GCGTTTCCAACTGACTCCCGCA
	qRT-PCR

	ZIP3 RTF2
	GCTGGCCTCATGTCTCTATTGGCTAAA
	qRT-PCR

	ZIP3 RTR2
	CAAGGTGGCCATAAAAGGCCATGAGCA
	qRT-PCR

	WOX2 RTF1
	TCCAGTGGACGGAAAACACTCCCT
	qRT-PCR

	WOX2 RTR1
	ACCGGAGAATCACTACCAAGGGCAAA
	qRT-PCR
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