
Supplementary Figures

Supplemental Figure S1. Quality control for transcription inhibition approach paired with bulk
RNA-sequencing. (A) Bar plots showing the relative expression of pre-mRNA for the housekeeping
genes act-4, cdc-42, and pdi-2 in embryonic cells following different lengths of transcription inhibition with
actD. Expression was measured using RT-qPCR (quantitative reverse transcription PCR). Error bars
represent variation in expression across three technical replicates. (B) Bar plots showing the relative
expression of pre-mRNA for the housekeeping genes act-4, cdc-42, and pdi-2 in embryonic cells following
no treatment of actD, 60 minutes of treatment with actD, and 60 minutes with no treatment of actD.
Expression was measured using RT-qPCR. Error bars represent variation in expression across three
technical replicates. (C, D, E) Scatter plots showing the comparison of measured mRNA half-lives
between three biological replicates on a log-log scale. Genes were compared if they had count > 30 at the
0 minute time point and if their decay fit an exponential decay model R2 ≥ 0.75 for each replicate.
Spearman correlation coefficient is displayed for each pairwise comparison. Dashed line is the x = y line.
(F) Bar plot showing the average Pearson correlation coefficient between mRNA half-lives across
pairwise comparisons of three biological replicates under different count thresholds at the 0 minute time
point and filtering methods. The less stringent filtering method only included genes if their coefficient of
variation (standard deviation/mean*100) across biological replicates was ≤ 50% or the fold-change
between the upper limit of their 95% confidence interval and measured half-life was ≤ 3. The stringent
filtering method only included genes if their coefficient of variation across biological replicates was ≤ 30%
or the fold-change between the upper limit of their 95% confidence interval and measured half-life was ≤
2. Error bars represent standard deviation of the Pearson correlation coefficient among the three
biological replicates.



Supplemental Figure S2. Extended gene ontology analysis results for bulk data and lineage tree
examples of highly transient and persistent genes. (A) Twenty most significantly enriched gene
ontology terms for the top 15% stable transcripts. Background set of genes used was all genes that met
our moderate mRNA half-life filtering metric. (B) Twenty most significantly enriched gene ontology terms
for the top 15% unstable transcripts. Background set of genes used was all genes that met our moderate
mRNA half-life filtering metric. (C, D, E, F) Sublineages with coloring representing gene expression from
our C. elegans embryo single cell atlas (Packer et al. 2019).



Supplemental Figure S3. Extended motif analysis results for stable transcripts in the bulk data. (A)
Motifs found to be differentially enriched in the 3’ UTRs of the top 15% stable transcripts using the de
novo motif-finding program MEME (Bailey et al. 2015), including the E-value, number of sites found, and
width for each motif. The 3’ UTRs of the top 15% unstable transcripts were used as control sequences.
(B) Mammalian motifs with the highest similarity to the motifs identified in (A) using the Tomtom motif
comparison tool against a database of known motifs (Ray et al. 2013).

Supplemental Figure S4. Extended motif analysis results for genes that accumulate to high
transcript levels. (A) Motifs found to be differentially enriched in the 3’ UTRs of genes that accumulate to
high transcript levels ~200 minutes past the four-cell stage in a whole embryo RNA-seq dataset
(Hashimshony et al. 2015). Motifs were identified using the de novo motif-finding program MEME (Bailey
et al. 2015). Table includes the E-value, number of sites found, and width for each motif. The 3’ UTRs of
genes that accumulate to low transcript levels ~200 minutes were used as control sequences. (B)
Mammalian motifs with the highest similarity to the motifs identified in (A) using the Tomtom motif
comparison tool against a database of known motifs (Ray et al. 2013). (C) Motifs found to be differentially
enriched in the 3’ UTRs of genes that accumulate to high transcript levels ~350 minutes past the four-cell
stage in a whole embryo RNA-seq dataset (Hashimshony et al. 2015). Motifs were identified using the de
novo motif-finding program MEME (Bailey et al. 2015). Table includes the E-value, number of sites found,
and width for each motif. The 3’ UTRs of genes that accumulate to low transcript levels ~350 minutes
were used as control sequences. (D) Mammalian motifs with the highest similarity to the motifs identified
in (C) using the Tomtom motif comparison tool against a database of known motifs (Ray et al. 2013).



Supplemental Figure S5. Quality control for transcription inhibition approach paired with
single-cell RNA-sequencing. (A, B, C) Global UMAPs for individual biological replicates, with cells
colored by embryo age as estimated from correlations to a whole-embryo RNA-sequencing time series
(Hashimshony et al. 2015). Trajectories corresponding to major cell types are labeled. (D) Scatter plot
showing the comparison of calculated mRNA half-lives when using all time points (0, 10, 20, 40, 60
minutes) or reduced time points (0, 20, 40 minutes) from the bulk data. Genes were compared if they met
the following criteria: coefficient of variation across biological replicates ≤ 50% or the fold-change between
the upper limit of their 95% confidence interval and measured half-life ≤ 3. To better include high-stability
mRNAs, genes with half-lives > 100 minutes were allowed a looser filtering strategy. Such genes were
included if their half-lives had a coefficient of variation ≤ 75% or fold-change between the upper limit of
their 95% confidence interval and measured half-life ≤ 4. Pearson’s correlation coefficient = 0.895. (E)
Scatter plot showing the comparison in calculated mRNA half-lives from the bulk data between gene
counts normalized to spike-in ERCC transcripts or transcripts encoding ribosomal proteins. Pearson’s
correlation coefficient = 0.924. Blue line is the best fit line. (F) Scatter plot showing the comparison in
calculated mRNA half-lives from the bulk data between gene counts normalized to spike-in ERCC
transcripts or transcripts encoding ribosomal proteins after correcting for their decay. Pearson’s
correlation coefficient = 0.999. Blue line is the best fit line. (G, H, I) Scatter plots showing the comparison
of measured mRNA half-lives between 3 single-cell biological replicates on a log-log scale. Genes were
compared if they had UMI > 30 at the 0 minute time point and if their decay fit an exponential decay
model R2 ≥ 0.75 for each replicate. Spearman correlation coefficient is displayed for each pairwise
comparison. Dashed line is the x = y line.



Supplemental Figure S6. Quality control for transcription inhibition approach paired with
single-cell RNA-sequencing continued. (A) Bar plot comparing the number of cells from the first
biological replicate annotated as coelomocyte, germline, intestine, or muscle based on manual annotation
using marker genes or automated annotation using Seurat. (B) Bar plot showing the mean percentage of
cells coming from the epidermis, germline, muscle, neuron, and pharynx within each biological replicate,
separated by time point. Error bars represent standard deviation between the three biological replicates.
(C) Table comparing the mRNA half-life distributions between epidermis, germline, muscle, neuron, and
pharynx and whether the distributions are statistically significant from one another. P-values comparing
median half-lives were calculated using the Wilcoxon rank sum test.



Supplemental Figure S7. Extended gene ontology analysis results for genes with more rapid
mRNA decay over time. (A) Significantly enriched gene ontology terms for the top 5% of genes with
faster decay in Middle-stage cells compared to Early-stage cells. Background set of genes used was
shared genes between Early- and Middle-stage cells that met our moderate mRNA half-life filtering
metric. (B) Twenty most significantly enriched gene ontology terms for the top 5% of genes with faster
decay in Late-stage cells compared to Middle-stage cells. Background set of genes used was shared
genes between Middle- and Late-stage cells that met our moderate mRNA half-life filtering metric. (C)
Significantly enriched gene ontology terms for the top 5% of genes with faster decay in Late-stage cells
compared to Early-stage cells. Background set of genes used was shared genes between Early- and
Late-stage cells that met our moderate mRNA half-life filtering metric.



Supplemental Figure S8. Extended analyses for genes with differential mRNA decay over time. (A)
Left. Median scaled expression of core cilia component genes using data from a whole-embryo
RNA-sequencing time series (Hashimshony et al. 2015). Right. Plot displaying the change in mRNA
half-lives from Middle to Late stage for core cilia component genes. (B) Median scaled expression of
zygotic-only genes in the top 5% of genes with faster mRNA decay in a later stage compared to in an
earlier stage. Pink shading spans the Early stage, light purple shading spans the Middle stage, and dark
purple shading spans the Late stage. (C) Median scaled expression of zygotic-only genes in the top 5% of
genes with slower mRNA decay in a later stage compared to in an earlier stage. Pink shading spans the
Early stage, light purple shading spans the Middle stage, and dark purple shading spans the Late stage.



Supplemental Figure S9. Lineage tree examples of transcription factor genes with transient or
persistent mRNA expression. (A) Lineage tree for the ABara sublineage with coloring representing ref-2
mRNA expression from our C. elegans embryo single cell atlas (Packer et al. 2019). (B) Lineage tree for
the ABplp sublineage with coloring representing ceh-83 mRNA expression from our C. elegans embryo
single cell atlas (Packer et al. 2019). (C) Lineage tree for the ABarp sublineage with coloring representing
mep-1 mRNA expression from our C. elegans embryo single cell atlas (Packer et al. 2019). (D) Lineage
tree for the ABplp sublineage with coloring representing lsy-2 mRNA expression from our C. elegans
embryo single cell atlas (Packer et al. 2019).



Supplemental Figure S10. mRNA half-lives of cell type-specific genes. (A) Box plots showing the
mRNA half-life distributions of cell type-specific and broadly expressed genes within muscle, germline,
epidermis, neuron, and pharynx cells. (B) Box plots showing the epidermis-specific mRNA half-life
distributions of epidermis-enriched transcription factor genes, cuticle genes, and all other genes. (C)
Scatter plot of the normalized transcript abundance of the epidermis-enriched transcription factor genes
elt-3, nhr-46, pax-3, nhr-34, elt-1 throughout a 40 minute transcription inhibition time course in epidermal
cells. Each point represents normalized transcript abundance from one of three biological replicates. (D)
Scatter plot of the normalized transcript abundance of the cuticle genes dpy-14, col-121, let-653, col-76,
dpy-3 throughout a 40 minute transcription inhibition time course in epidermal cells. Each point represents
normalized transcript abundance from one of three biological replicates. (E) Box plots showing the
pharynx-specific mRNA half-life distributions of pharynx-enriched transcription factor genes, peptidase
inhibitor activity genes, and all other genes. (F) Scatter plot of the normalized transcript abundance of the
pharynx-enriched transcription factor genes hlh-6, ceh-22, die-1, pha-4, pax-1 throughout a 40 minute
transcription inhibition time course in pharynx cells. Each point represents normalized transcript
abundance from one of three biological replicates. (G) Scatter plot of the normalized transcript abundance
of the peptidase inhibitor activity genes cri-2, T21D12.7,W05B2.2, srp-7, ZC84.6 throughout a 40 minute
transcription inhibition time course in pharynx cells. Each point represents normalized transcript
abundance from one of three biological replicates. Numbers to the left of the box plots are median
half-lives within each group. Numbers above box plots are the number of genes with half-lives greater
than 150 minutes within each group. P-values comparing median half-lives were calculated using the
Wilcoxon rank sum test.



Supplemental Figure S11. Gene ontology analysis of cell type-specific genes. (A) Ten most
significantly enriched gene ontology terms for muscle-specific genes that met our moderate mRNA
half-life filtering metric within muscle cells. Background set of genes used was all genes that met our
moderate mRNA half-life filtering metric within muscle cells. (B) Ten most significantly enriched gene
ontology terms for neuron-specific genes that met our moderate mRNA half-life filtering metric within
neuronal cells. Background set of genes used was all genes that met our moderate mRNA half-life
filtering metric within neuron cells. (C) Ten most significantly enriched gene ontology terms for
epidermis-specific genes that met our moderate mRNA half-life filtering metric within epidermal cells.
Background set of genes used was all genes that met our moderate mRNA half-life filtering metric within
epidermal cells. (D) Ten most significantly enriched gene ontology terms for pharynx-specific genes that
met our moderate mRNA half-life filtering metric within pharynx cells. Background set of genes used was
all genes that met our moderate mRNA half-life filtering metric within pharynx cells. (E) Ten most



significantly enriched gene ontology terms for germline-specific genes that met our moderate mRNA
half-life filtering metric within germline cells. Background set of genes used was all genes that met our
moderate mRNA half-life filtering metric within germline cells.


