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Supplementary Text

morc-1 does not rescue the csr-/ Him phenotype

Partial loss of the CSR-1 pathway, which enables worms to produce a small number of progeny
but still recapitulates many other csr-1 defects, also leads to a high incidence of males (Him)
phenotype, due to defects in chromosome segregation (3). In our RNA-seq data, both csr-
1(G560R) and aid.:csr-1 showed strong upregulation of a shared set of genes enriched for sperm-
and male-related gene ontology terms (fig. S20A—C). We speculated that this could be due to the
Him phenotype, and examined the percentage of male progeny in both of our csr-/ mutants.
Indeed, we observed elevated rates of males in our csr-1(G560R), while aid::csr-1 could not be
evaluated due to low fertility on auxin (fig. S20D), but nonetheless showed the elevated expression
of male-related genes by RNA-seq (fig. S20A—C). This suggests that both of our csr-/ mutants
display the Him phenotype.

Unlike the csr-1 chromatin defects, CSR-1 target gene downregulation, and fertility defects (Fig.
1C, Fig. 4A-B), the Him defect was not rescued in the csr-1(G560R); morc-1(-) double mutant
(fig. S20D). Instead, the defect was mildly enhanced (fig. S20D). Consistent with this, the set of
genes that are highly upregulated in csr-1(G560R), which are enriched for male-related genes (fig.
S20A—C), were further upregulated in the csr-1(G560R); morc-1(-) double mutant (fig. S20E).
These genes are also mildly upregulated compared to wild-type in a published morc-1 RNA-seq
dataset (27), suggesting they may normally be repressed by MORC-1 (fig. S20E), which would
explain why the csr-1 Him phenotype is mildly enhanced in the csr-1(G560R),; morc-1(-) double
mutant. These data suggest that the chromosome segregation defects in csr-/ are in a separate
pathway than the defects rescued by morc-1(-). This is consistent with previous work showing that
ectopic upregulation of a different putative CSR-1 slicing target, klp-7, is the primary cause of
chromosome segregation defects in csr-1 (14).

Additional validation of morcOE lines

To validate our RNA-seq data from the morcOE lines, we checked the expression of both the
integrated transgene and the extrachromosomal array, as well as endogenous morc-1, across all
our RNA-seq samples (Fig. SI7A—C) First, we confirmed that endogenous morc-1 levels are
similar across all of these lines as well as in the non-transgenic control, confirming that the
morcOE worms have normal expression from the endogenous morc-1 locus regardless of
transgene expression (fig. S17B). We next confirmed that genes from the extrachromosomal array
were expressed as expected. The extrachromosomal array contains both the piRNAi construct and
the muscle mCherry, and should be lost after the PO generation, as worms are manually selected
for negative muscle mCherry expression (Fig. 5A, see methods). Expression of both genes was
only detectable in the PO generation, as expected (fig. S17C, see methods). Finally, the integrated
transgene contains both a neuronal mCherry marker and the codon-optimized morc-1. We
confirmed that both genes are expressed in all mCherry positive samples, but not in the mCherry
negative samples, as expected. More generally, both genes show similar expression patterns,
indicating that neuronal mCherry is a good proxy for transgene morc-1 expression (fig. S17C).

All morcOE worms, regardless of the status of morc-1 transgene expression, shared a set of largely
overlapping upregulated genes (fig. SI8A—C), indicating that these genes are not upregulated due
to morc-1 overexpression. These genes were not significantly enriched for germline genes or any
other significant gene ontology terms (fig. SI8B—C).
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Fig. S1. Validation of csr-1(G560R) and aid::csr-1. (A) mRNA gqPCR of csr-1 expression in
wild-type (N2) and csr-1(G560R). Error bars represent standard error of the mean for three
biological replicates, each with two technical replicates. (B) Western blot for CSR-1 (native
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antibody) in wild-type and cs7-1(G560R). H3 shown as a loading control. (C) Immunofluorescence
of CSR-1 (green) in germlines extruded from wild-type and csr-1(G560R) worms. (left) whole
germline images, (right) magnified view of boxed region on the left. Worms are co-stained with
DAPI (blue). (D) (top) Western blot for CSR-1 (native antibody) in aid.:csr-1 worms exposed to
increasing concentrations of auxin. (bottom) Immunostaining of CSR-1 in dissected germlines
from aid::csr-1 worms on 0 pM [(-) auxin] or 100 uM auxin [(+) auxin]. (E) Number of progeny
in wild-type or csr-1(G560R) at permissive vs. restrictive temperature (left), and aid::csr-1 worms
exposed to increasing concentrations of auxin vs. wild-type control (right). Each point represents
a single worm (n >14 worms assayed per genotype/condition). n.s. = p > 0.05, *** = p < 0.001,
one-tailed t-test. (F) Average RNA-seq expression log fold change vs. control of csr-1(G560R)
(control = N2) and aid::csr-1 [(+) auxin] (control = aid::csr-1 [(-) auxin]) worms, over CSR-1
silenced targets vs. licensed targets, csr-1(-) upregulated non-targets (“upreg.”) vs. all other non-
targets (“no chg.”). Silenced, licensed, unchanged and upregulated genes were identified in
Gerson-Gurwitz et al. (14). Significance measured by two-tailed t-test, n.s. = not significant, ***
=p <0.0001, with null hypothesis that log>(fold change) = 0. (G) Average log> fold change of cs7-
1(G560R) and aid::csr-1 vs. control of 22G-RNAs over CSR-1 targets and MUT-16 targets vs.
non-targets (3). Effect size measured using Cohen’s d. n.e. = no/minimal effect (|d| < 0.2), * = |d|
> 0.2, ¥* =1|d| > 0.5, *** =|d| > 0.9, **** = |d| > 1.5. Note that these comparisons give p ~ 0 by
Student’s t-test due to large sample size.



>

ratio of [CSR-1 IP/input] to [N2 IP/input]

CSR-1(WT) no FLAG ctrl

CSR-1(G560R)

Submitted Manuscript: Confidential
Template revised November 2023

B
no FLAG control CSR-1(WT) CSR-1(G560R)
5..
(2]
<
Z
oc
[}
€
N
aY)
= 0-—¢— =Y - =\l/— -= =1 -
>
Qo
£
o
g
18 19 20 21 22 23 24 25 26 8’
sRNA length (bp) - .54
CSR-1(WT)rep 1 CSR-1(G560R) rep 1 silenced licensed MUT16 target other
CSR-1WT)rep2  — — CSR-1(G560R) rep 2
CSR-1WT)rep3 = = CSR-1(G560R) rep 3 CSR-1 targets (Gerson-Gurwitz et al. (14))
5202 kb 5204 kb 5,206 kb 9490 kb 9,500 kb 10,142 kb 10,144 kb 6,090 kb
1 1 1 1 1 1 1 1 1 1 1 L 1
rep 1| in
P [ = = =
in
rep2 | Fr FT = s
P71 Al \ [ 1. [
in
rep 3 | sotor ) = [
P Al ) [ . L
rep1| in
IP ) |— A AL ""l— A 1 t"[ [ I. i A
in
rep 2 | -
IP [ Ll Aiaa [ n |— [ l N )
in
rep 3 | = :
!P : ::|— NPT T [ i [ [ L
rep 1| n [ mg[ A J : [
P [ [ Al . [ [ 1 ]
rep2| -l il ‘ - L.
IP w[ 1 A Fi nl’ 1 |- l— L L
in 7 )
rep3| MJ m;[ - S [ g [ -
P L [ . [ b
I HHERHEE - 1 [ ] HE
morc-1 B0464.2c F55H2.1b KO8E5.1 F21H12.5 F21H12.6 F21H12.1
CSR-1 silenced CSR-1 licensed MUT-16 target MUT-16 target CSR-1 silenced CSR-1 licensed
s
transposons
CSR-1 silenced targets CSR-1 licensed targets MUT-16 targets
25 1
g
w 201
ke
@ 15 1
< © 10+
o
% g 59
c
o2 0
N T T T T T T T
- - 3
o @
N2
T €
1S
58 2
ca
g
8 1
o
>
Q
°© 0 T T T T T T
-2kb TSS TES +2kb -2 kb TSS TES +2kb -2 kb Tss TES +2kb

no FLAG control

CSR-1(WT) CSR-1(G560R)



Submitted Manuscript: Confidential
Template revised November 2023

Fig. S2: CSR-1-bound 22 nt small RNAs are less efficiently bound by CSR-1(G560R). (A)
Enrichment of indicated length SRNAs in IPs of 3xFlag-tagged CSR-1(WT) and CSR-1(G560R),
normalized first to matched input samples, then to matched no-Flag control (N2). Abundances
were all normalized to the total number of SRNAs between 18-26 bp in each library, prior to
calculating enrichments. (B) Fold change enrichment of 22 nt sSRNAs in IP samples relative to
input samples, for sSRNAs overlapping either silenced or licensed CSR-1 targets, as previously
defined by Gerson-Gurwitz et al. (14). Log fold change estimates were calculated using DESeq?2.
(C) Example genome browser images of 22 nt sSRNA coverage (normalized to library size,
considering all SRNAs between 18-26 bp) over CSR-1 silenced or licensed targets, as well as
MUT-16 targets. morc-1 shown on the left. Matched input and IP samples shown side by side for
3 replicates per genotype. (D) Metaplots of average coverage (normalized to total library size,
considering all SRNAs between 18-26bp) of 22 nt sSRNAs in indicated IP samples, over CSR-1
silenced and licensed targets, as well as MUT-16 targets. Each line represents average of 3
experiments. Bottom plots are the same as the top, but with y-axis limited to 3.
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morc-1(-)

csr-1(G560R) | csr-1(G560R);
morc-1(-)

Fig. S3. Rescue of csr-1(G560R) fertility by morc-1. Example DIC images of the parents and
progeny of 10 parental worms of each genotype grown at the csr-1(G560R) nonpermissive

temperature of 25°C.
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Fig. S4. Control of morc-1 expression by csr-1 RNAi. (A) Immunofluorescence of MORC-
1::3xFlag treated with csr-1 or morc-1 RNAi compared to empty vector (EV) control, in dissected
germlines. Flag signal shown in red, DAPI in blue. (B) Western blot of MORC-1::3xFlag worms
treated with RN A1 against csr-1 or an empty vector control (EV). (C) morc-1 mRNA quantification
by qPCR for wild-type (N2) worms treated with RNAi against csr-/ or an empty vector control
(EV). Error bars represent standard deviation of two technical replicates. (D) Quantification of
protein levels in the western blot shown in (B).
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Fig. S5. MORC-1 localization in C. elegans. (A) Example genome browser images showing
MORC-1::3xFlag localization alongside other published histone modification ChIP-seq datasets
(see Table S2), germline expression from Ortiz et al. (32), and chromatin accessibility as evaluated
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by ATAC-seq (this study). (B) Metaplots and heatmaps of MORC-1::3xFlag, published histone
modification ChIP-seq (see Table S2), chromatin accessibility (this study), and germline RNA-seq
(32) over gene transcriptional start sites (TSSs), ranked by MORC-1::3xFlag levels (leftmost
heatmap). All heatmaps have same row order. (A-B) For ChIP-seq, the plotted values are log IP
signal normalized to input (log>(IP/input)), for ATAC-seq the plotted values are the number of
ATAC-seq cut sites (see methods), and for RNA-seq the values shown are normalized coverage.
(C) Distribution of MORC-1 peaks across different genome annotations. PCG = protein-coding
gene. Promoters are defined as the region from 2 kb upstream of TSS to the TSS. Peaks in PCG
bodies preferentially over introns or exons (> 70% of length of peak) are listed explicitly as ‘PCG
intron’ or ‘PCG exon’, while all other peaks in PCG bodies are listed as ‘PCG body.” True peak
distribution was compared to the distribution of randomly shuffled peaks. (D) Heatmaps of ChIP-
seq signal from no-Flag control (left) or MORC-1::3xFlag (right), over protein-coding genes
binned into quintiles by germline expression level from Ortiz et al. (32). Genes detected in Ortiz
et al. (32) as germline-expressed were divided into quintiles Q1-Q5 based on average TPM levels
in the Ortiz et al. (32) RNA-seq, with Q5 containing the most highly expressed genes, while
unexpressed genes (“unexp’) were kept as a separate group.
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Fig. S6. CSR-1 targets are highly expressed in the germline and strongly bound by MORC-
1. (A) Percent of genes binned by germline expression level that are CSR-1 targets identified in
Claycomb et al. (3). Genes detected in Ortiz et al. (32) as germline-expressed were divided into
quintiles based on average TPM levels, with Q5 containing the most highly expressed genes.
Undetected/unexpressed genes were kept as a separate category. (B) Percent of genes binned by
MORC-1 enrichment at the TSS (same bins as Fig. 2E) that are CSR-1 targets identified in
Claycomb et al. (3) (C) Overlap between CSR-1 target genes (green) identified in three different
studies (/, 36, 72), germline expressed genes (purple) from Ortiz et al. (32), and MORC-1 targets
(yellow, this study) identified in this study based on MORC-1 enrichment over the promoter and
TSS. *** = p ~ 0, hypergeometric test. (D) Overlap between lists of CSR-1 targets identified in
four different studies (/, 3, 36, 72).
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from Weiser et al. (21) are from the F4 generation of morc-1(-) worms maintained at 25°C. (A-C)
Significance by two-tailed t-test: n.s. = not significant, * = p < 0.01, ** = p < 0.001, *** =p <
0.0001, **** = p < 0.00001.
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Fig. S8. MORC-1 further accumulates at targets when overexpressed. (A) Metaplots and
heatmaps showing MORC-1::3xFlag localization (log>(IP/input)) in wild-type and both csr-
1(G560R) and aid::csr-1 [(+) auxin], over protein coding genes (PCGs), transposons (TEs), and
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Legend for metaplots shown at bottom left. (B) Metaplots and heatmaps showing MORC-1
localization in wild-type and both ¢sr-1(G560R) and aid::csr-1 [(+) auxin], over genes divided by
wild-type MORC-1 occupancy at TSS. Legend for metaplots same as A. (C) Scatterplot of change
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Fig. S10. Characterization of MORC-1 gain clusters. (A) Tissue enrichment analysis using the



Submitted Manuscript: Confidential
Template revised November 2023

A n.e. n.e. n.e. n.e. * *
14
[ esr-1(G560R)
g [ esr-1(G560R); morc-1(-)
< 05-
Z
o
3
I
>
E
o
o
= 054
14
C6 C5 C1
MORC-1 lost Cluster strongest
inesr-1 (change in MORC-1in csr-7)  MORC-1 gain
in csr-1
** *% n.e.
B 1 1 i C 90 -
1- —
w 80t - ___pN.
s
g 2 70 -
< 051 D §04-————--—————————— B
o S
e Z, 50 |
% 0 -/---- S o 71 A S
El © 30
£ kS
§ — 0o L L.
g 5. é 0
5 10
c
od AL
1 C6 C5 C1
silenced  licensed non- Cluster
—_—  fargets (change in MORC-1 in csr-1)

CSR-1 targets

Fig. S11. Target gene expression defects in csr-1 are rescued by morc-1 at genes highly bound
by MORC-1. (A-B) Distribution of log> fold change expression values of indicated mutant over
wild-type, estimated by DESeq2, over (A) genes clustered based on change in MORC-1 levels in
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0.1), *=|d| > 0.1, ** =|d| > 0.25. (C) Number of CSR-1 silenced targets (N=133, Gerson-Gurwitz
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1 vs. WT (Fig. 3B).
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average H3K36me3 and H3K9me3 ChIP-seq signal (log2(IP/input)) in 1 kb bins tiled genome-
wide. Wild-type (N2 + empty vector (EV) RNAI) signal is plotted against (A) morc-1(-) + EV
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RNAIi or (B) N2 + csr-1 RNAI. Significantly different bins, identified as +/-0.7 difference in
log>(IP/input) between wild-type and morc-1(-) or csr-1 RNAI (truncated at 0), are highlighted in
green and red (black dotted line: y = x line, green line: y = x + 0.7, red line: y = x — 0.7). (C)
Distribution of genomic features overlapped by the 1 kb bins identified in A-B as having increased,
decreased, or remained unchanged H3K9me3 or H3K36me3 in csr-I RNAi or morc-1(-).
Significant deviation from the genome-wide distribution (leftmost panel) was evaluated using a
Chi-squared test. Significance testing: (A-B) **** =p <0.0001, *** =p <0.001, ** =p <0.01, *
=p < 0.05, n.s. = not significant.
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n.e. = no/minimal effect (|d| <0.2), * =|d| > 0.2, ** =|d| > 0.5, *** = |d| > 0.9, **** =|d| > 1.5.
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Fig. S14. Changes in chromatin environment as a function of MORC-1 gain in csr-1(-). (A)
Reproduction of heatmaps from Fig. 3B, showing pattern of MORC-1 gain in each of the 6 .-
means clusters in csr-1(G560R), with C1 (red) genes showing the highest MORC-1 gain in csr-1.
(B-C) Metaplots and heatmaps of (B) H3K9me3 and (C) H3K36me3, over genes in the 6 k-means
clusters from Fig. 3B, in wild-type worms treated with empty vector (EV) RNAIi or csr-1 RNAAI,
vs. morc-1 worms treated with csr-1 RNAI.
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Fig. S15. morc-1(-) can rescue chromatin defects in csr-I RNAi but not vice-versa. (A-B)
Scatterplots same as fig. S12, and identify bins where H3K9me3/H3K36me3 have gone up (red)
or down (green) in indicated genotype + RNAi compared to control (wild-type + empty vector
(EV) RNAI). In the violin plots, the difference in log>(IP/input) ChIP-seq signal between indicated
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genotype + RNAI and the control is plotted separately for these up, down, and unchanged bins,
where y = 0 represents no difference from the control. (A) demonstrates nearly complete rescue of
H3K9me3/H3K36me3 changes in csr-1 RNA1 by morc-1(-), while (B) demonstrates lack of rescue
of morc-1(-) phenotype by csr-1 RNAI. Significance testing: **** = p <0.0001, *** =p < 0.001,
** =p <0.01, * =p < 0.05, n.s. = not significant, two-tailed t-test. (C) (Top) same as Fig. 2E:
metaplot of MORC-1::3xFlag ChIP-seq signal in wild-type germline, csr-1(G560R) and aid::csr-
1, over genes binned by wild-type MORC-1 levels at the TSS. (Bottom) Distribution of change in
H3K9me3 and H3K36me3 in morc-1(-) treated with EV RNA1 or csr-1 RNA1, compared to control
(N2 treated with EV RNAI), over genes binned by wild-type MORC-1 levels at the TSS (same as
top panel). Effect size measured using Cohen’s d. n.e. = no/minimal effect (|d| < 0.2), * =|d| > 0.2,
** =|d| > 0.5. For all comparisons, p ~ 0 by Student’s t-test or similar, due to large sample size.
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Fig. S16. morc-10E worms that lose mCherry signal also lose the integrated transgene. (A)
Schematic of experimental design (same as Fig. 5D). (B) DNA gels of either morcOFE stock worms
or N2 worms genotyped for presence of (left) mCherry, (middle) the codon-optimized morc-1
transgene (morc-1 recoded), and (right) the unc-119 rescue fragment. (C) DNA gels of morcOE
worms genotyped for presence of mCherry, the codon-optimized morc-1 transgene (morc-1
recoded), the unc-119 rescue fragment, and prde-1, an endogenous gene serving as a positive
control. Worms were genotyped at the F1 generation (left), and then their progeny, the F2
generation, were separated based on the presence (middle) or absence (right) of visible mCherry
signal and then genotyped.
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Fig. S17. Expression of genes on integrated morc-1 transgene and extrachromosomal array
in morcOE samples. (A) Schematic of experimental design (same as Fig. 5D). (B) mRNA qPCR
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for the endogenous morc-1 transcript in F2 morcOE worms vs. a non-transgenic control (morc-
1::3xflag CRISPR strain). Error bars represent standard deviation of two technical replicates (C)
TPM estimates from each RNA-seq replicate for codon-optimized MORC-1 and neuronal
mCherry (both on integrated transgene), and the piRNAi construct and muscle mCherry (both on
extrachromosomal array). PO worms were split into two sets of replicates, which were taken
through the experiment in parallel and are labelled here as ‘replicate 1’ and ‘replicate 2°. These are
considered biological replicates in all analyses. Diagram of transgene and extrachromosomal array
at top for reference. Control is same as (B), an endogenous morc-1::3xflag strain that lacks the
integrated morcOE transgene and piRNAi extrachromosomal array. ChON = neuronal mCherry
detected, ChOFF = neuronal mCherry not detected (see Fig. 5B, methods).
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morc-1::3xflag only). (B) Q-values from tissue enrichment analysis (WormBase, see methods) for
genes upregulated or downregulated in each group vs. the non-transgenic control. One term (F2
mCherry ON > ctrl, enrichment term “male”) had a g-value of 0, so the corresponding log10(qval)
is infinity. (C) Overlap between genes upregulated in each condition (left) and downregulated in
each condition (right) compared to the non-transgenic control.
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genes and CSR-1 targets. (A) Diagram of experimental design, same as Fig. 5D. (B) Distribution
of expression changes in indicated sample, across CSR-1 targets (right) and non-targets (left).
Bottom row indicates effect size compared to the F2 mCherry OFF sample (grey, right), measured
by Cohen’s D, n.e. = no/minimal effect (|d| < 0.2), * =|d| > 0.2, ** =|d| > 0.5, *** = |d| > 0.9.
mCherry = neuronal mCherry, transgene + = transgene present and expressed, - = transgene lost.
(C) Distribution of expression changes in F2 samples that express the integrated morc-1 transgene
(F2 on neo and F2 mCherry ON) vs. those that have lost the transgene (F2 mCherry OFF), across
genes binned according to their expression in the germline in Ortiz et al. (32). n.s. = not significant,

*p<0.01, ¥ p<0.001, *** p <0.0001, two-tailed t-test.
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not rescued by morc-1(-). (A) Overlap between genes significantly upregulated in csr-1(G560R)
vs. those significantly upregulated in aid::csr-1 (log fold change > 1 & adjusted p-value < 0.01).
(B) Top 5 GO-terms for genes significantly upregulated in cs7-1(G560R) vs. WT (log> fold change
> 1 & adjusted p-value <0.01) (DAVID (67), see methods). (C) Top 5 tissue terms enriched among
genes significantly upregulated in csr-1(G560R) or aid::csr-1, WormBase enrichment analysis
(68). For two terms, the g-value estimate is 0, so -log(g) is infinity. (D) Percent of male worms
among indicated number of progeny from wild-type (N2), morc-1(-), csr-1(G560R) and csr-
1(G560R); morc-1(-) worms. Error bars = standard deviation from 3 independent experiments. ***
=p < 0.001, t-test. (E) Expression changes in (left) csr-1(G560R) and morc-1(-); csr-1(G560R)
vs. WT (this study) and (right) morc-1(-) vs. WT (Weiser et al. (217)), over n=1258 genes strongly
upregulated in csr-1(G560R) compared to WT (log» fold change > 2 & adjusted p-value < 0.01),
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Effect size measured by Cohen’s D, n.e. = no/minimal effect (|d| <0.2), * =|d| > 0.2, ** = |d| >
0.5, ¥** =|d| > 0.9, **** =|d| > 1.5.
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Genotype Description
| kstSi74[unc-119(p1+p2, loxP)(+), pmex-5::morc-1::tbb- | morc-1 insertion into Chr I - single copy
2]1; unc-119(ed3)111 insertion
5 kstSi75[unc-119(p1+p2, loxP)(+), pmex-5::morc-1::tbb- | morc-1 insertion into Chr I - single copy
2]1; unc-119(ed3)1I11 insertion
3 kstSi76[/unc-119(p1+p2, loxP)(+), pmex-5.::morc-1::tbb-2, | morc-1 insertion into Chr I - complex
pmlc-1::mCherry::NLS]I; unc-119(ed3)II] insertion
4 kstSi82[unc-119(p1+p2, loxP)(+), pmex-5::morc-1::tbb- | morc-1 insertion into Chr I - single copy
2]1; unc-119(ed3)1I1 insertion
5 kstSi77[unc-119(p1+p2, loxP)(+), pmex-5::morc-1::tbb- | morc-1 insertion into Chr II - single copy
2]11; unc-119(ed3)11 insertion
6 kstSi78[unc-119(p1+p2, loxP)(+), pmex-5::morc-1::tbb- | morc-1 insertion into Chr II - single copy
2] unc-119(ed3)11 insertion
7 kstSi79[unc-119(p1+p2, loxP)(+), pmex-5::morc-1::tbb- | morc-1 insertion into Chr II - single copy
2] unc-119(ed3)11 insertion
] kstSi8O0[unc-119(p1+p2, loxP)(+), pmex-5::morc-1::tbb- | morc-1 insertion into Chr II - single copy
2] unc-119(ed3)11 insertion
9 unc-119(ed3)I1I; kstSi81[unc-119(pl+p2, loxP)(+), pmex- | morc-1 insertion into Chr IV - complex
S::morc-1::tbb-2]1V insertion
kstSi32[unc-119(pl,  spc2)(-)] I,  unc-119(ed3)III;
kstEx44[pEXP[4-3][Phsp-16.41 (no start) _ Cas9 (start,
10 stop, syntrons) _ gpd-2 TagRFP-T(start, stop, PATCs, myr) | extrachromosomal array
smu-1 UTR, rpr-1::spacer 2, pmex-5::morc-1::tbb-2, Pmlc-
1::mCherry.:NSL, HygroR]
1 pmorc-1(short): :morc-1::3xflag::morc-1 (0.5 ng/ulL) integrated array
12 ppie-1::morc-1::3xflag::morc-1 (Sng/uL) integrated array
13 ppie-1::morc-1::3xflag::morc-1 (50ng/ul) integrated array
14 pmorc-1(long)::gfp::morc-1::3xflag: :morc-1 (Sng/ul) integrated array
. . . extrachromosomal array containing codon-
15 pmex-5::CO-morc-1::3xflag: :tbb-2 (5Sng/uL) optimized morc-1
. . . extrachromosomal array containing codon-
16 pmex-5::CO-morc-1::3xflag: :tbb-2 (20ng/ul) optimized morc-1
. . . extrachromosomal array containing codon-
17 pmex-5::CO-morc-1::3xflag: :tbb-2 (32ng/ul) optimized morc-1
. . . extrachromosomal array containing codon-
18 pmex-5::CO-morc-1::3xflag: :tbb-2 (40ng/ul) optimized morc-1
. . . extrachromosomal array containing codon-
19 pmex-5::CO-morc-1::3xflag: :tbb-2 (50ng/ul) optimized morc-1
e . . extrachromosomal array containing codon-
20 pmex-5::gfp::morc-1::3xflag: :tbb-2 (50ng/uL) optimized morc-1
. . . . . morc-1 (with PATCs) insertion into Chr II -
21 kstSi96/pmex-5::morc-1PATC::gpd2::cegfp.::tbb-2] Il Single copy insertion
. . . . . morc-1 (with PATCs) insertion into Chr II -
22 kstSi96/pmex-5::morc-1PATC::gpd2::cegfp.::tbb-2] Il Single copy insertion
. . . . . morc-1 (with PATCs) insertion into Chr II -
23 kstSi96/pmex-5::morc-1PATC::gpd2::cegfp.::tbb-2] Il Single copy insertion

Table S1. Failed strategies for generating a MORC-1 overexpressing line. Lists all constructs
and strategies we attempted to generate a strain to overexpress morc-1 in the germline, from which
we were not able to recover worms overexpressing morc-1 due to sterility.



Submitted Manuscript: Confidential
Template revised November 2023

Seq Type | Genotype ChIP Tissue SRA/Encode ID(s) Ref

1 ChIP-chip | N2 H3K4me3 | whole worms | Encode dataset: 3552 (73)

2 ChIP-seq N2 H3K27ac germline SRR9214969 (&2))

3 ChIP-seq N2 H3K27ac germline SRR9214971 (&2))

4 ChIP-seq N2 input germline SRR9214970 (&2))

5 ChIP-seq N2 input germline SRR9214972 (&2))

6 ChIP-seq N2 H3K36me3 | whole worms | SRR5024048 @n

7 ChIP-seq N2 H3K36me3 | whole worms | SRR5024049 @n

8 ChIP-seq N2 H3K36me3 | whole worms | SRR5024050 @n

9 ChIP-seq morc-1(-) input whole worms | SRR5024036 ()]

10 | ChIP-seq morc-1(-) H3K36me3 | whole worms | SRR5024052 ()]

11 | ChIP-seq morc-1(-) H3K36me3 | whole worms | SRR5024053 @n

12 | ChIP-seq N2 input whole worms | SRR5024038 @n

13 | ChIP-seq morc-1(-) H3K9me3 | whole worms | SRR5024028 ()]

14 | ChIP-seq morc-1(-) H3K9me3 | whole worms | SRR5024030 2

15 | ChIP-seq N2 H3K9me3 | whole worms | SRR5024031 @n

16 | RNA-seq N2 n/a whole worms | SRR5024017 2

17 | RNA-seq N2 n/a whole worms | SRR5024018 2n

18 | RNA-seq morc-1(-) n/a whole worms | SRR5024021 ()]

19 | RNA-seq morc-1(-) n/a whole worms | SRR5024022 ()]

20 | RNA-seq | fog-2(-) n/a whole worms | SRR1263137 SRR1263138 | (32)
SRR1263139 SRR1263140

21 | RNA-seq | fog-2(-) n/a whole worms | SRR1263141  SRR1263142 | (32)
SRR1263143 SRR1263144

22 | RNA-seq | fog-2(-) n/a whole worms | SRR1263145 SRR1263146 | (32)
SRR1263147 SRR1263148

23 | RNA-seq | fog-2(-) n/a whole worms | SRR1263149  SRR1263150 | (32)
SRR1263151 SRR1263152

24 | RNA-seq | fog-2(-) n/a whole worms | SRR1263153  SRR1263154 | (32)
SRR1263155 SRR1263156

25 | RNA-seq | fog-2(-) n/a whole worms | SRR1263157 SRR1263158 | (32)
SRR1263159 SRR1263160

26 | RNA-seq | fog-2(-) n/a whole worms | SRR1263161 SRR1263162 | (32)
SRR1263163 SRR1263164

27 | RNA-seq | fog-2(-) n/a whole worms | SRR1263165 SRR1263166 | (32)
SRR1263167 SRR1263168

28 | RNA-seq | fem-3(-) n/a whole worms | SRR1263169 SRR1263170 | (32)
SRR1263171 SRR1263172

29 | RNA-seq | fem-3(-) n/a whole worms | SRR1263173  SRR1263174 | (32)
SRR1263175 SRR1263176

30 | RNA-seq | fem-3(-) n/a whole worms | SRR1263177 SRR1263178 | (32)
SRR1263179 SRR1263180

31 | RNA-seq | fem-3(-) n/a whole worms | SRR1263181  SRR1263182 | (32)
SRR1263183 SRR1263184

32 | RNA-seq | fem-3(-) n/a whole worms | SRR1263185 SRR1263186 | (32)
SRR1263187 SRR1263188

33 | RNA-seq | fem-3(-) n/a whole worms | SRR1263189  SRR1263190 | (32)
SRR1263191 SRR1263192

34 | RNA-seq | fem-3(-) n/a whole worms | SRR1263193 SRR1263194 | (32)

SRR1263195 SRR1263196
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35 | RNA-seq | fem-3(-) n/a whole worms | SRR1263197 SRR1263198 | (32)
SRR1263199 SRR1263200

Table S2. Published sequencing datasets used in this study. N2 = wild-type strain Bristol N2.
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Data S1. Mapping statistics for all sequencing data. Number of reads that were obtained from
sequencing, that passed QC filtering, that aligned uniquely, and that remained after PCR
deduplication, for all libraries generated in this study, as well as all published sequencing datasets
reanalyzed for this study using the same pipeline.

Data S2. Full dataset used for analyses over genes. Excel file containing three sheets. The first
(“gene data”) contains per-gene level RNA-seq, sSRNA-seq, RIP-seq, ChIP-seq and ATAC-seq
data used to generate most figures in this study. ChIP-seq data were averaged over either gene
body or transcriptional start site (TSS) region (see methods). Also includes several other useful
variables (flags for CSR-1 targets, published germline expression data, etc.). The second
(“transgene data”) contains TPM estimates for all morcOE samples for expression of genes
expressed either from the integrated transgene or from the extrachromosomal array in that line.
The last sheet (“list of variables™) contains detailed information on each variable in both sheets.

Data S3. H3K9me3 and H3K36me3 ChIP-seq signal over 1-kb bins genome-wide. Average
ChIP-seq signal (log>(IP/input)) across 1 kb bins tiled genome-wide. Includes H3K9me3 and
H3K36me3 data (all replicates merged) for N2, N2 + csr-1 RNAIi, morc-1(-), and morc-1(-) + csr-
1 RNAIi; used for figs. S11, S14. The “variable info” tab contains information on each variable.

Data S4. Fertility & Him assay data. Raw data for all fertility assays and high incidence of males
(Him) assays. Fertility assays in F2 morcOE worms (Fig. 5C) compare our morcOE strain
separated into transgene (tg) expressed or lost, vs. a non-transgenic control expressing only morc-
1::3xflag from the endogenous locus. Status of each parent’s movement (Unc or wild-type) and
mCherry phenotypes also recorded, as well as inferred morc-1 transgene status (tg expressed or tg
lost). Worms were transferred to new plates as progeny were laid to facilitate counting, and counts
on each plate are recorded separately. This data was also collected across two different
experiments, referred to as replicate 1 and 2. All other fertility assays (Fig. 1A, 1C, fig. S1E) are
recorded in another tab, and only total progeny are listed. For Him assays, the experiment was
repeated 3 times.
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