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Supplemental Figure 1. The FWA-LUC reporter system. (A) Schematic representation of
the pFWA-LUC construct. The primers used to generate the FWA promoter sequence are
shown. The recognition sites of BamHI and Sall are shown in red in the primer sequences.
(B) The flow diagram used for mutant library construction and map-based cloning.
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Supplemental Figure 2. Luminescence imaging of pFWA-LUC transgenic plants. (A)
Luminescence imaging of pFWA-LUC transgenic plants in the nrpel-11 background. pFWA-
LUC was transformed into the nrpel-11 background and a transgenic line highly expressed
the pFWA reporter gene. (B) The expressed pFWA-LUC transgenic line was crossed to the
wild-type Col-0 and the pFWA-LUC reporter gene was silenced in the F1 plants. (C)
Luminescence imaging of the F2 plants from the cross of pFWA-LUC in nrpel and the wild-
type Col-0. The pFWA-LUC transgenic plants in the nrpel-11 background are shown as a
control.
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Supplemental Figure 3. Map-based cloning and characterization of PIAL2. (A)
Diagram for map-based cloning of PIAL2. A ~188-kb region on chromosome 5 was
determined by map-based cloning. A mutation was identified by whole-genome DNA
deep sequencing at a splice site of PIAL2 in the ~188-kb region. A black bar with a
blank circle represents chromosome 5. The centromere is indicated by the blank circle.
Positions of indicated genes and markers are shown on the top of the black bar. (B)
Schematic representation of the PIAL1 gene and the mutations in the pial2-1 and
pial2-3 mutants. Boxes and lines represent exons and introns, respectively. 5’ and 3’
UTRs are indicated by blank boxes, whereas coding regions are indicated by filled
boxes. (C) The PIAL2 protein contains a RING-type zinc finger motif that is conserved
in SUMO E3 ligases. The blank bar represents the full-length PIAL2 proteins. The
position and size of the conserved RING-type zinc finger motif are shown.
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Supplemental Figure 4. Alignment of PIAL1 and PIAL2 in Arabidopsis, PIAS2 in human,
and SU(VAR)2-10 in Drosophila. Black and gray boxes indicate that the residues are highly
and weakly conserved, respectively.
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Supplemental Figure 5. Alignment of Arabidopsis PIAL1 and PIAL2 and their homologs in
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other plants including Glycine max, Brassica napus, Vitis vinifera, Populus trichocarpa,
Oryza sativa, and Sorghum bicolor. Black and gray boxes indicate that the residues are
highly and weakly conserved, respectively.
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Supplemental Figure 6. Validation of the transcript levels of the MOM1, PIAL1/2, and/or
NPREL target loci in the wild type, nrpel, moml, and piall/2. Indicated loci were randomly
selected from up-regulated loci identified by the RNA deep sequencing analyses. The
transcript levels of the indicated loci were determined by RT-PCR. The loci that are
transcriptionally up-regulated in nrpel, mom1, and/or piall/2 were placed into three classes
based on the transcript patterns of the loci. |, loci up-regulated in mom1 and piall/2 but not
in nrpel,; 11, loci up-regulated in nrpel, mom1, and piall/2; Ill, loci up-regulated in nrpel but
not in mom1 or pial/2. The actin gene ACT7 was used as an internal control. The RT-PCR
experiment was biologically repeated for at least two times and the result of a representative
experiment is shown.



Supplemental Data. Han et al. (2016). Plant Cell 10.1105/tpc.15.00997
Supplemental Figure 7

A CG hypo-DMRs CHG hypo-DMRs CHH hypo-DMRs
nipet (313) nrpe1 (874) npe?(5261)  mom1
(177)

6

mom1
(173)

118

30
pial1/2

5
piall/2

(99) (226)
B CG hypo-DMRs CHG hypo-DMRs CHH hypo-DMRs
100%] —— — 0% T -
‘ : T 7 | sy —
80%] 80%-| *
40%-|
5
Te0%| 60%)
= 30%
£
£ — -
< 40% - : ‘ 40% 3 20%-]
= i ;
20%-| § o 10%- __
10%4 IR S P = = L] = L _
b n B by n B o by,  n %
s ’0@, o’b, s//%) » »oG; Oo); °>//%., » »on O’b, $%

Supplemental Figure 7. Analyses of hypo-DMRs in nrpel, mom1, and piall/2. (A) Overlaps of
hypo-DMRs in nrpel, mom1, and piall/2 relative to the wild type at CG, CHG, and CHH sites.
Hypo-DMRs were separately defined based on the DNA methylation levels of CG. CHG, and
CHH sites in the mutants relative to the wild type. Bins were recognized as DMRs when their
absolute DNA methylation change is more than 40%, 20%, and 10% for CG, CHG, and CHH,
respectively. (B) DNA methylation levels of hypo-DMRs in the wild type, nrpel, mom1, and
piall/2. CG, CHG, and CHH hypo-DMRs in nrpel were separately analyzed.
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Supplemental Figure 8. Box plots showing CG, CHG, and CHH methylation of
transcriptionally up-regulated TEs and genes in nrpel, moml, and piall/2 relative to the
wild type. *p<0.05 or **p<0.01 was determined by t test. In the box plots, gene promoters
were included for DNA methylation analysis only when their DNA methylation levels in the
wild type were higher than 5%.
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Supplemental Figure 9. Scatter plots showing CG, CHG, and CHH methylation of
transcriptionally up-regulated TEs or genes in nrpel, mom1, and piall/2 relative to the wild type.
The DNA methylation levels of TEs and genes that are transcriptionally up-regulated in the
mutants were analyzed. Diagonal red lines indicate that the DNA methylation levels of mutants are
the same as those of the wild-type.
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Supplemental Data. Han et al. (2016). Plant Cell 10.1105/tpc.15.00997
Supplemental Figure 10
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PIAL2-RING-
PIAL2-WT PIAL2-RING-M PIAL2-SIM-M SIM-M
2 3 2
O PIAL2-Flag
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Supplemental Figure 10. The expression levels of the wild-type and mutated PIAL2
transgenes in the pial2 mutant. The expression levels were determined by immunoblot
assays with anti-Flag antibody. Rubisco proteins stained by Ponceau S. are shown as a
loading control. Boxed transgenic lines were used for complementation assays by
guantitative RT-PCR and the results are shown in Figure 6C. The expression of PIAL2-Flag
in the boxed transgenic lines is also shown in Figure 6B.
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Supplemental Data. Han et al. (2016). Plant Cell 10.1105/tpc.15.00997

Supplemental Table 1. Full list of mutants identified by map-based cloning in this study.

Mutation position

Mutant No. Mutant gene related to ATG Mutation Code change  Mutation type

84-3 PIAL2 2769 C—-T splice site

4-1 MORC6 548 G—A TGG—TGA premature stop codon
22-1-1 MORC6 3049 G—>T GAG—TAG premature stop codon
59-1 MORC6 3031 C—-T CAG—TAG premature stop codon
138-2 MORCG6 4123 C—-T CAA—TAA premature stop codon
215-3 MORC6 2904 G—A splice site

249-1 MORCS6 3170 G—A GGA—GAA G—E

250-1 MORC6 3169 G—A GGA—AGA G—R

200-1 MORCS6 315 G—A splice site

294-1 MORC6 1800 C—-T GCT—GTT A—-V

31-2 MOM1 4782 G—A splice site

38-1 MOM1 400 C—T CGA—TGA premature stop codon
270-2 MOM1 1036 C—-T CAA—TAA premature stop codon
310-9 MOM1 2350 G deletion

13-2 MOM1 6181 G—A splice site

241-1 MOM1 3007 G—A GAA—AAA E—K

78-2 AGO4 2457 C—-T splice site

91-1 AGO4 4213 C—-T splice site

139-3 AGO4 469 C—-T CAA—TAA premature stop codon
136-3 AGO4 3256 G—A splice site

62-1 AGO4 2555 G—A GGA—GAA G—E

227-2 AGO4 3893 G—A TGG—TGA premature stop codon
310-17 AGO4 3370 G—A TGG—TGA premature stop codon
190-1 AGO4 3785 G—A splice site

24-1 AGO4 199 C—>T CAA—TAA premature stop codon
144-1 AGO4 3148 G—A GAG—AAG E—K

178-1 AGO4 1789 G—A TGC—TAC C—Y

324-2 AGO4 3199 G—A GGG—AGG G—R

131-1 NRPD1 2839 C—>T CAG—TAG premature stop codon
45-1 NRPD1 3412 C—-T splice site

120-3 NRPD1 3169 C—>T CAG—TAG premature stop codon
200-2 NRPD1 2752 C—-T CAA—TAA premature stop codon
268-2 NRPD1 225 G—A GGA—AGA G—R

95-1 NRPD1 1828 C—-T CCT—TCT P—W

40-1 DRD1 2014 C—-T CCA—TCA P—S

226-1 DRD1 3127 G—A GAA—AAA E—K

231-1 DRD1 3209 G—A GGG—GAG G—E

272-5 RDR2 2548 C—T CAG—TAG premature stop codon
33-1 RDR2 3120 C—-T CTT—-TTT L—F

218-2 NRPD4 199,200 CC—GG splice site

139-2 RDM4 49 C—-T CCT—TCT P—S

17-4 NRPD2 4022 G—A GGG—AGG G—R

25-1 MET1 4596 C—-T CCT—CTT P—L

218-1 MET1 3016 G—A GAG—AAG E—K

28-6 MET1 4557 G—A CGA—CAA R—Q

68-2 FPGS1 3803 G—A TGG—~TGA premature stop codon
25-9 FPGS1 3403 G—A TGG—TGA premature stop codon
104-1 FAS1 455 G—A TGG—TAG premature stop codon
112-2 BRU1 5091 G—A splice site
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