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Figure 3. Sexual-lineage hyper methylated loci (SLHs) are produced by RADM. a, Box plots
showing the absolute methylation at SLHs in the drmldrm2 (drm) and rdr2 mutants in
comparison to wild type. b, Box plots demonstrating the abundance of 24 nucleotide (nt) small
RNA in pollen or shoot at SLHs and non-SLH RdDM target loci. *P < 0.001; Kolmogorov-
Smirnov test. ¢, Box plots showing the absolute methylation at SLH and non-SLH 50 bp
windows in rosldmi2dml3 (rdd) mutant rosette leaf, wild-type rosette leaf, and wild-type male
sex cells (meiocyte, microspore and sperm).
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Figure 4. SLMs are novel RADM targets specific to the sexual lineage. a,b, Box plots
showing the absolute methylation at canonical SLHs (a) and SLMs (b) in somatic tissues (&d,
seedling; Rs, rosette leaf; Ca, cauline leaf; Ro, root), sex cells (Me, meiocyte; Mi, microspore;
Sp, sperm), columella root cap (Co) and embryo (Em). ¢, Box plots illustrating CG methylation
at SLMs in wild-type (WT) seedling (refer to b for other somatic tissues), and seedlings and sex
cells from RADM mutants: drmldrm2 (drm) and rdr2. d, Scatter plot showing the linear
correlation between CG methylation in WT (y axis) and drdl mutant (x axis) roots at SLMs
(Pearson’s R = 0.80). e, Scatter plot showing the linear correlation between average CG
methylation in WT somatic tissues (cauline leaf, rosette leaf, root and seedling; y axis) and that
in drm mutant sex cells (meiocytes, sperm and vegetative cell; x axis) at SLMs (Pearson’'s R =
0.76). f, Box plots demonstrating the absolute CG methylation at SLMs in WT seedling (same
dataas used in b and c), and published data™ including WT control seedlings (Sd"), met1 mutant,
and MET1 reintroduction lines (T-MET1aT2 and T-MET1b T5).
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Figure 5. SLMs target genes and regulate gene expression in meiocytes. a, Pie charts
illustrating percentages of SLMs, canonical SLHs and other RADM target loci overlapping
(green), within 500 bp (yellow), and more than 500 bp from (blue) genes or transposons
(numbers shown in Supplementary Table 2). b, Snapshots of transcription (in log;RPKM) and
DNA methylation (smilar to Fig. 2a), a the RPSL6B gene. drm, drmldrm2; SLM is underlined
in red. ¢, Quantitative RT-PCR showing the expression of three SLM-regulated genes. *P < 0.02
(t-test).
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Figure 6. Pre-tRNA genes are hyper methylated in the male sexual lineage. a, Snapshots of
transcription and DNA methylation (similar to Fig. 5b) at the methionine pre-tRNA locus
(magenta box) in the last intron of the MPSL gene. drm, drmldrm2; SLM is underlined in red.
Methylation patterns in other somatic tissues and drm sex cells are shown in Supplementary Fig.
6b. b, Box plots showing the absolute CHH methylation at three groups of pre-tRNA genesin
sex cells (Me, meiocyte; Mi, microspore; Sp, sperm; Ve, vegetative cell), somatic tissues (Sd,
seedling; Rs, rosette leaf; Ca, cauline leaf; Ro, root), and drm mutant sex cells (dM, drm
meiocyte; dS, drm sperm; dV, drm vegetative cell). Group 1, the 24 pre-tRNA genes that overlap
SLMs; Group 2, the additional 60 genes hypermethylated in the sexual lineage by RADM; Group
3, the remaining 605 nuclear pre-tRNA genes. ¢, Box plots demonstrating the abundance of 24
nucleotide (nt) small RNA in pollen (Po) or shoot (Sh) at the abovementioned three groups of
pre-tRNA genes.
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Figure 7. RADM is important for the splicing of MPS1 and normal meiosis. a, Gene model
illustrating that the methionine pre-tRNA SLM (magenta bar) located in the last intron of MPSL
affects the splicing of this intron. E, exon; black lollipops, DNA methylation. b, Quantitative
RT-PCR showing the percentage of unspliced MPSL transcript in wild type (WT) and drmldrm2
(drm) mutant meiocytes. *P < 0.02 (t-test). ¢, Percentage of meiotic triadsin WT, drm and rdr2
mutants, two complementation lines (C1 and C2) and two interference lines (11 and 12) (***P <
1x 107, **P < 0.02, *P < 0.05, ****P < 1x 10™; Fisher's exact test; C1, 514 observations; C2,
167 observations, for observation numbers of other genotypes refer to Supplementary Fig. 8
legend. d, Spindles (green) and nuclei (blue) of WT (tetrad) and drm (triad) meiotic products at
tetrad stage. Scale bars, 10 um.
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METHODS

I solation of A. thaliana meiocytes, and sper m and vegetative cell nucle

A. thaliana plants of Col-0 ecotype were grown under 16h light/ 8h dark in a growth chamber
(21°C, 70% humidity). Stage 9 flower buds were collected and gently squeezed between a glass
dlide and coverdip. The released meiocytes (of meiotic prophase 1) were examined carefully
under a microscope. Clean meiocytes free from any somatic cell debris were transferred to a new
dlide using capillary glass pipettes, washed by 1 x PBS buffer 3 times, and frozen in liquid
nitrogen. Sperm and vegetative cell nuclei were isolated as described previously™

(Supplementary Fig. 9).

Sequencing library construction and analysis

Single-end bisulfite sequencing libraries for Illumina sequencing were constructed using the
Ovation Ultralow Methyl-Seq Library Systems (Nugen, #0336) and EpiTect Fast Bisulfite
Conversion (Qiagen, #59802) kits according to the kit protocols, except the incorporation of two
rounds of bisulfite conversion. Bisulfite libraries were constructed from 2 biological replicates of
wild-type (WT) meiocytes, drml-2drm2-2 (drmldrm2) mutant meiocytes, and rdr2-1 mutant
sperm and vegetative cell nucle. Strand-specific RNA sequencing libraries were prepared using
ScriptSeq v2 RNA-Seq (Illumina, #SSV21106) Library Preparation and Ovation RNA-Seq
Systems for Model Organisms Arabidopsis (Nugen, #0351) kits, from 3 and 5 biological
replicates of WT and drmldrm2 mutant meocytes, respectively, and 3 and 1 biological
replicates of WT and drmldrm2 mutant rosette leaf (from 40-day old plants). Bisulfite
sequencing data from WT microspore'’, sperm®®, vegetative cell*®, and embryo®, and drmidrm2
mutant sperm and vegetative cell®® were used. Bisulfite sequencing data from 4 WT somatic
tissues (in this section specifically referring to: cauline leaf*®, rosette leaf™®*’, roots™*
seedlings™), rdd mutant rosette leaf®®, drm2 and rdr2 mutant seedlings®, and drd1 mutant roots®
were obtained from published sources. Published sRNA data*®°, and bisulfite sequencing data
from various root cell types', and seedlings of metl-1, pMET1::MET1 met1-1 complementation

lines (T-MET1aand b) and their WT control plants® were also used in this study.

and

Sequencing was performed at the DNA Sequencing Facility of the University of Cambridge
Department of Biochemistry, BGI Tech Solutions Ltd. and the Vincent J. Coates Genomic
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Sequencing Laboratory at UC Berkeley. DNA methylation analysis was performed as previously
described™®, transcriptome analysis was performed using the Tophat-2.0.10 and Cufflinks-2.2.1
packages, SRNA abundances were calculated using Reads Per Kilobase per Million (RPKM; Fig.
3b) or Reads Per Million (RPM; Fig. 6¢) of mapped 24-nt SRNA reads filtered for rRNAS.

Transposon and gene meta analysis (ends analysis)
This was performed as described previously™.

Identification of differentially methylated loci between the sexual lineage and somatic
tissues

Fractional methylation in 50 bp windows across the genome was compared between an average
of selected sex cels (SexAV) and an average of the four somatic tissues (SomAV) (Diff =
SexAV - SomAV). CG and CHG methylation averages in sex cells were calculated using
meiocytes, microspores and sperm, and CHH methylation average was calculated using
microspores and sperm. We first selected windows meeting the following criterion: Diff CG >0
& Diff_ CHG > 0 & Diff CHH > 0 & (Diff_CG + Diff CHG + Diff_CHH) > 0.3. The selected
windows were merged to generate larger SLMs if they occurred within 100 bp. Merged SLMs
were retained if they covered at least 100 bp, with significantly different levels of total
methylation (Fisher’'s exact test P-value < 0.001), having more methylation in all sex cell
replicates than all somatic tissues, and met the following criterion: Diff_CG > 0 & Diff _ CHG >
0.05 & Diff CHH > 0.1 & (Diff CG + Diff CHG + Diff CHH) > 0.4. This resulted in the
identification of 1265 SLHs (used in Fig. 3ab). The same criteria, except reversing the
relationship between sexual lineage and somatic methylation, were used to identify 36 loci
hypomethylated in the sexual lineage. SLHs were further refined by the criterion of having
significantly (Fisher’s exact test P-value < 0.001) less methylation in sex cells (meiocyte, sperm
and vegetative cell) of drmldrm2 mutant in comparison to those of WT, leaving 1257 loci as a
refined list of SLHs for further analyses (used in Fig. 3c). Refer to Supplementary Data 1 for

abovementioned lists of loci.

The refined list of SLHs (1257 loci) was then separated into two groups based on the level of
CHH/G methylation in somatic tissues: 1) SLMs with CHH and CHG methylation lower than
0.05 and 0.1, respectively, in all 4 somatic tissues (533 loci; Supplementary Data 1; used in
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Supplementary Fig. 3); 2) canonical SLHs with CHH methylation higher than 0.05 or CHG
methylation higher than 0.1, in any of the 4 somatic tissues (724 loci; Supplementary Data 1;
used in Fig. 4a). Both groups were analysed for overlap with published columella root cap
DMRSs (a merged list from reported C and CHH/G DMRs™): 173 and 469 of the canonical SLHs
and SLMs have less than 10% overlap, respectively (Supplementary Data 1). The non-
overlapping 469 SLMs were used in subsequent analyses (Figs 4b-f, 5 and 6, and Supplementary
Figs4-7) asarefined list of SLMs.

I dentification of RADM targetsin sexual lineage and somatic tissues

Fractional methylation differences in 50 bp windows across the genome was compared between
an average of RADM mutants and WT tissues. For RADM targets in sex cells, differential
methylation was calculated using the average methylation in meiocyte, sperm and vegetative
cells of WT subtracted by that of the drmldrm2 mutant; for targetsin somatic tissues, differential
methylation was calculated using the average methylation in the 4 WT somatic tissues subtracted
by the average methylation in drm2 and rdr2 mutant seedlings. For both targets, 50 bp windows
meeting these criteria were selected: with adifferential methylation larger than 0.05, 0.1 and 0.05
in CG, CHG and CHH contexts, respectively, and with a total differential methylation in CG,
CHG and CHH contexts exceeding 0.2. Selected windows were subsequently merged to generate
larger islands if they occurred within 100 bp. These islands were retained if they are at least 100
bp, with significantly different levels of total methylation (Fisher’s exact test P-value < 0.001),
and meet the above-mentioned two criteria, except the 2™ criterion uses a stricter cutoff of 0.3.
Thisresulted in 9051 and 9993 RADM targets in sex cells and somatic tissues, respectively.

Box plots

All box plots follow this format: each box encloses the middle 50% of the distribution, with the
horizontal line making the median, and vertical lines marking the minimum and maximum
values that fall within 1.5 times the height of the box. Fig. 2b was generated using 50 bp
windows with fractional CHH methylation larger than 0.3 in meiocytes compared to rosette |eaf,
and at least 20 informative sequenced cytosines in each of the 4 somatic tissues and 4 sex cells
(meiocyte, microspore, sperm and vegetative cells). Fig. 3c was generated using 50 bp windows
with substantial methylation in either WT sex cells or rosette leaf in the corresponding sequence
context (cutoff settings: 0.3, 0.3 and 0.1 in CG, CHG and CHH contexts, respectively), and at
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least 10 informative sequenced cytosines in each replicate of the WT and rdd rosette leaf sample

and 3 sex cells (meiocyte, microspore and sperm).

RT-PCR

100 ng and 500 ng total RNA was reverse transcribed using RevertAid First Strand cDNA
Synthesis Kit (Thermo Fisher scientific, #K1621) for quantitative RT-PCR (qQRT-PCR; Figs 5c
and 7b) and RT-PCR (Supplementary Fig. 8f), respectively. gRT-PCR was performed using
SYBR Green (Roche, #4707516001) in triplicate on the LightCycler 480 Real-Time PCR
System (Roche) and Cp values were averaged between 3 technical replicates to determine the
target/reference ratio. Figs 5¢c and 7b show the averages of at least 3 biological replicates for
each genotype or tissue type. RT-PCR was performed with 46 PCR cycles using primers IW134
and JW141 for MPSL, and 30 cycles using primers PHG34 and PHG101 for the control ACTINS.
ACTINS was used as internal control in both RT- and gRT- PCRs, and all primers are listed in
Supplementary Table 4.

M eiosis microscopy

Slides were prepared from fixed Arabidopsis buds as previously described™. Cells were
visualized and analyzed using a Nikon Ni-E Eclipse fluorescent microscope (Nikon UK Ltd.)
with NIS-elements imaging software. Triads were defined as cells with three nuclel that were

observed without a boundary of overlap.

Microtubule immunolocalization

Anthers were dissected from buds of the correct size (0.4-0.6mm long) and incubated in m-
mal eimi dobenzoyl-N-hydroxysuccinimide ester (ImM in 1 x PBS and 0.05% [v/v] Triton X-100)
for 30min. Anthers were then fixed in 4% paraformaldehyde at 4°C for 1h. After one wash in 1
x PBS, anthers were digested in 0.5% (w/v) cytohelicase (Sigma), 0.3% (w/v) cellulase (Melford)
and 0.3% (w/v) pectolyase (MP Biomedicals) in citrate buffer at 37°C for 75min. The enzyme
mixture was then replaced with 1.5% Lipsol (Fisher Scientific) and transferred to Superfrost Plus
dides (VWR). The digested anthers were spread with a mounted needle and then a coverslip was
added. The dlide was turned upside down and sguashed onto the bench and then transferred to
liquid nitrogen for 30s. The cover dlip was immediately removed using a razor blade and the
slide was allowed to air dry for 20min. An anti-a-Tubulin (Biorad) antibody (1:100 dilution in 1
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x PBS and 1% BSA) was directly added to the slide and incubated overnight at 4°C. The dlide
waswashed in 2 x 5minin 1 x PBS 0.1% Triton X-100 and then an anti-rat 488 DyLight (Vector
labs) antibody (1:100 dilution in 1 x PBS and 1% BSA) was incubated for 30min at 37°C. The
slide was then washed 2 x 5min in 1 x PBS 0.1% Triton X-100 and the excess buffer was
allowed to drain off. DAPI in Vectashield (Vector labs) mounting medium was added to the slide.

Construction of MPS1 complementation and interference lines

To construct the MPSL complementation lines, overlapping PCR was carried out using primers
PHG102, PHG103, PHG104 and PHG105 (Supplementary Table 4) to amplify the full MPSL
genomic region covering the promoter, coding region and 3’ region with the exception of the last
intron. To condruct the MPSL interference lines with splicing site mutations, DNA was
amplified by PCR for the full MPSL genomic region, using primers PHG102 and PHG103. Two
point mutations at the splicing sites of the last intron were created using the QuikChange
Lightning Multi Site-Directed Mutagenesis Kit (Agilent, #210515) using primers PHG106 and
PHG107. Both entry clones were sequenced and cloned into destination vectors pGWB13-Bar (a
modified pGWB13> vector with BASTA resistance gene replacing Hygromycin and Kanamycin
resistance genes) and pMDC107-NTF (a modified pMDC107 vector with NTF* replacing
mGFP6) via Gateway cloning, and transformed into drmldrm2 mutant and wild-type plants to
generate the complementation lines (pGWB13 for C1 and pMDC107 for C2) and interference
lines (pGWB13 for 11 and pMDC107 for 12). 5, 2, 5 and 4 T1 generation plants of the C1, C2, I1

and 12 lines, respectively, were used in meiotic phenotype analysis.

Data availability

All sequencing data that support the findings of this study have been deposited in the National
Center for Biotechnology Information Gene Expression Omnibus (GEO) under accession
number GSEB6583. All other relevant data are available from the corresponding author on
request.
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Supplementary Figure 1. DNA methylation profiles at genes and transposons in
Arabidopsis male sexual lineage cells. A. thaliana genes (a, ¢, €) or transposable elements (TEs,
b, d, f) were aligned at the 5’ end (left panel) or the 3' end (right panel), and average methylation
levelsin the CG (a-b), CHG (c-d) or CHH (e-f) context for each 100-bp interval are plotted. drm,
drmldrm?2. The dashed line at zero represents the point of alignment.
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Supplementary Figure 2: Examples of sexual-lineage hypermethylated loci (SLHS).
Examples of typical SLHs located at the transcriptional start and termination sites and body of
genes (a-c), and SLHSs (that are also SLMs) with remnant CG methylation in drmldrm2 (drm)
mutant sex cells and wild-type somatic tissues (d, €). SLHs are underlined in red (refer to
Supplementary Data 1 for afull list).
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Supplementary Figure 3: SLMs have little CHH/G methylation in columella and embryo.
Box plots showing the absolute methylation at SLMs (533 loci before filtering out columella
overlaps, see Methods) in somatic tissues (Sd, seedling; Rs, rosette leaf; Ca, cauline leaf; Ro,
root), sex cells (Me, meiocyte; Mi, microspore; Sp, sperm), columella root cap (Co) and embryo

(Em).
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Supplementary Figure 4: CG methylation in seedlings of wild type (WT) and RdDM
mutants is strongly correlated. Scatter plots showing linear correlation between CG
methylation a SLMs in seedlings of WT and drm2 (Pearson’s R = 0.58), and WT and rdr2

(Pearson’s R=0.70).
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Supplementary Figure 5. Examples of genes suppressed by sexual-lineage-specific
methylation in meiocytes. Similar to Fig. 5b, snapshots of cytosine methylation in wild-type
male sex cells, drmldrm2 (drm) meiocyte, and wild-type rosette leaves, and transcriptional
expression (in log.RPKM) in wild-type and drm meiocyte are shown. SLMs are underlined in
red.
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Supplementary Figure 6: Examples of sexual-lineage-specific methylation at pre-tRNA
genes. Snapshots of cytosine methylation, similar to Supplementary Fig. 2, in wild-type (WT)
male sex cells (black), drmldrm2 (drm) mutant sex cells (red), and four somatic tissues (green).
SLMs are underlined in red. a, Examples of SLMs at pre-tRNA genes encoding phenylalanine,
methionine, glycine or valine anticodons. b, SLM at the methionine pre-tRNA gene (magenta
box) located in the last intron of MPSL.
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Supplementary Figure 7. Pre-tRNA genes are hyper methylated in male sex cells. Smilar to
Fig. 6b, these box plots show the absolute CHG (@) and CG (b) methylation at 3 groups of pre-
tRNA genesin sex cells (Me, meiocyte; Mi, microspore; Sp, sperm; Ve, vegetative cell), somatic
tissues (Sd, seedling; Rs, rosette leaf; Ca, cauline leaf; Ro, root), and drm (drmldrm?2) mutant
sex cells (dM, drm meiocyte; dS, drm sperm; dV, drm vegetative cell). Refer to Fig. 6 legend for
the 3 groups of pre-tRNA genes.
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Supplementary Figure 8: Meiotic defects in RADM mutants and MPSL interference lines.
a-e, Malemeiosis Il inwild type (WT; &), drmldrm2 (drm; b, d) and rdr2 (c, €) mutants, and the
MPSL interference lines (g). All instances of WT male meiosis we observed (301 observations)
were normal and lead to tetrads at the end of melosis Il (a). However, in 7.1% (380 total
observations) and 7.8% (502 total observations) instances of drm (b) and rdr2 (c) male meiosis,
respectively, chromosomes fail to separate, so that triads are observed at telophase Il.
Occasionally we also observed pentads in drm (d) and rdr2 (€) mutants. f, RT-PCR showing the
expression of MPSL transcript retaining last intron (149 bp) in drm mutant and 9 T1 plants of the
interference lines, but not in WT. ACT8 as control shows 156 bp bands. g, Interference lines
exhibit even higher percentages of triads (11, 13.4%, 463 total observations; 12, 15.1%, 292 total
observations). n, the number of chromosomes in the haploid genome. Scale bars, 10 um.
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Supplementary Figure 9: Separation of sperm and vegetative cell nuclei via fluorescence-
activated cell sorting (FACS). A representative flow cytometry plot showing two clear
populations which indicate SYBR Green-stained sperm nuclei (SN) and vegetative cell nuclei
(VN), respectively. AM and AN indicate the percentages of sorted SN and VN in total events,
respectively.
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Supplementary Table 1: Sequencing summary statisticsfor bisulfite sequencing libraries.
Mean DNA methylation (Met) was calculated by averaging methylation of individual cytosines
in each context, and chloroplast CHH methylation was used as a measure of cytosine non-
conversion and other errors.

Sample Read | Number of ggrﬂ)er?:e Nuclear | Nuclear | Nuclear | Chloroplast
P Length | Reads CG Met |CHG Met|CHH Met| CHH Met
Coverage
Wild-type
M eiocyte 100 219966493 104.2 28.8% 13.3% 1.5% 0.4%
Repl
Wild-type
M eiocyte 150 34237362 191 27.8% 13.0% 1.2% 0.3%
Rep2
drmldrm2
M eiocyte 75 83452411 30.8 24.4% 9.9% 0.9% 0.3%
Repl
drmldrm?2
M eiocyte 75 81120807 29.9 26.7% 11.7% 0.9% 0.2%
Rep2
S:grzm 100 239282250 132.7 29.2% 10.2% 1.2% 0.6%
rdr2
Vegetative 100 41176080 26.1 25.6% 11.5% 2.7% 0.7%
Cdl
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Supplementary Table 2: The percentages of RADM tar gets overlapping, within 500 bp, and
mor e than 500 bp from genes or transposons. Two methods were used to select sets of loci
that mimic SLMs (or canonical SLHs) in relation to genes for (b). For SLMs. Method 1
randomly selected 469 loci of the same size distribution as SLMs, and with 253 of them
overlapping gene body, 93 within 500 bp of genes, and 123 more than 500 bp from genes; in
Method 2, we randomly selected 253 loci overlapping genes and of the same sizes as the 253
gene-overlapping SLMs, and did similarly for the 93 and 123 |oci that are less and more than 500
bp from genes, respectively, for atotal of 469 loci. For canonical SLHs, the same approach was
used to generate two corresponding lists that mimic canonical SLHsin relation to genes.

a
(l;:culrgcti)er Percenta_l Nu_mber of | Per ce_ntage Nu_mber of Perce_ntage
overlap geof loci | loci _ of loci . loci away of loci away | Total
ping overlapp | overlapping | overlapping | from genes from genes | number
gene inggene | 500bp 5 or | 500bp 5 or | for more for more of loci
body body 3 of genes | 3' of genes than 500 bp | than 500 bp
SLMs 253 54.0% 93 19.8% 123 26.2% 469
gf‘a‘;”'ca' 169 23.3% 209 28.9% 346 47.8% 724
Sex cell
RdDM 717 9.3% 2029 26.4% 4950 64.3% 7696
targets
Soma
RdDM 794 7.9% 2380 23.8% 6819 68.2% 9993
targets
b
Number P Number of | Percentage | Number of Per centage
of loci ercenta loci of loci loci away of loci away | Total
ge of loci : .
oyerlap overlapp overlapping | overlapping | from TEsfor | from TEs numb_er
ping ing TEs 500bp 5' or | 500bp 5' or | morethan for more of loci
TEs 3 of TEs 3 of TEs 500 bp than 500 bp
SLMs 84 17.9% 75 16.0% 310 66.1% 469
Canonical
SLHs 470 64.9% 67 9.3% 187 25.8% 724
(cSLHs)
Sex cell
RdDM 6039 78.5% 525 6.8% 1132 14.7% 7696
targets
Soma
RdDM 7794 78.0% 797 8.0% 1402 14.0% 9993
targets
Randomly
selected
SLM-like 99 21.1% 52 11.1% 318 67.8% 469
laci
(M ethodl)
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Randomly
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(M ethod2)

103

22.0%
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10.0%

319
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469

Randomly
selected
cSLH-like
loci

(M ethodl)

301

41.6%

68

9.4%

355

49.0%

724

Randomly
selected
cSLH-like
loci

(M ethod?2)

293

40.5%

74

10.2%

357

49.3%

724
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Supplementary Table 3: pre-tRNA genes hyper methylated by RdDM in the sexual lineage.
Tableslist the anticodons of the 24 pre-tRNA genes overlapping SLMs (a) and a complete list of
84 pre-tRNA genes methylated in the sexual lineage by RADM (b).

a

Am_ino Anticodon Number of pre-tRNA genes er;TgﬁrAO;Q#;%&:r Per centage of nuclear pre-
acid covered by SLMs anticodon tRNA genescovered by SLMs
Phe GAA 12 16 75.0%
Val CAC 2 8 25.0%
M et CAT 5 24 20.8%
Cys GCA 3 15 20.0%
Ala CGC 1 7 14.3%
Gly GCC 1 23 4.3%

TOTAL 24 93 25.8%

b

Amino _ Number of pre-tRNA genes| Number of nuclear | Percentage of nuclear pre-

acid Anticodon hyp_er methylated _by RdDM pre—tRNA genesper | tRNA genes hyper methylated
in the sexual lineage anticodon by RdDM in the sexual lineage

Phe GAA 16 16 100.0%
Gly ACC 1 1 100.0%
Trp CCA 12 14 85.7%
Val CAC 6 8 75.0%
Cys GCA 11 15 73.3%
lle TAT 3 5 60.0%
Gly GCC 13 23 56.5%
M et CAT 10 24 41.7%
Ala CGC 1 7 14.3%
Ser AGA 4 37 10.8%
Leu TAG 1 10 10.0%
Tyr GTA 6 76 7.9%

TOTAL 84 236 35.6%
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Supplementary Table 4: Primersused in this study.

Cloning

PHG102.MPS1-attB1-F

ggggacaagtttgtacaaaaaagcaggcttcaaggaat cattacttgacgattttge

PHG103.MPS1-attB2-R

ggggaccactttgtacaagaaagctgggtcgcttagectgaatgagaaaatcag

PHG104.MPS1-del-5'-R

cctcaaacataacattgtcaaatgcttcattcge

PHG105.MPS1-del-3' -F

catttgacaatgttatgtttgaggagtggatageatcag

PHG106.MPS1-g2521a-F

ggcgaatgaagcatttgacaatgatastaactasaggtat catgtat

PHG107.MPS1-g2806a-F

agattggttgtattttattctatgcaattatgtttgaggagtggatage

RT-PCR and gRT-PCR

PHG101.ACT8-RT&QRT-F tacgccagtggtcgtacaac
PHG34.ACT8-RT&QRT-R ggtaaggatcttcatgaggtaatcag
JW134.MPS1e9-RT&QRT-F tatttgttgccatgggcegaatg
JW141. MPS1IMeth-RT& gRT-R tatcagagccaggtttcgatc
JW229.MPS1e10-gRT-F catgcgaggaaagcagtaaag
JW230.MPS1e10-gRT-R aaaatggctggctccacctc
JW164.AT3G04230-gRT-F aaggccctcgttgcttactac
JW165.AT3G04230-gRT-R tctcggatccgcaacaagasg
JW303.AT5G67280-qRT-F taacgcccgttaccggaaagtg
JW304.AT5G67280-gRT-R cttcttgtcgtgtacgtatgttagec
JW253.AT2G23430-gRT-F ttgcttccactacaagacgac
JW254.AT2G23430-gRT-R aacgtatatgcagctacggag

Supplementary Data Materialsfor this manuscript include the following:

Supplementary Data 1: List of loci that are significantly differentially methylated between the
sexual lineage and somatic tissues

Supplementary Data 2: Expression of 83 meiotic genesin our meiocyte RNA-seq datain
comparison to those from published meiocyte transcriptomes

Supplementary Data 3: List of differentially expressed genes and their association with SLMs
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