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Raw and processed RNA-Seq data associated with this study are available in the NCBI Gene Expression Omnibus (GEO) under records GSE174246, GSE174227, and
GSE174228 (Supplementary Data 1 & 5). Differential expression analysis of RNA-Seq reads from NCBI GEO GSE 107874 mapped to the dd_Smed_v6 transcriptome
are provided in Supplementary Data 7. Other data supporting this study's findings are available within the article and its Supplementary files, or are available from
the authors upon reasonable request. Source data are provided with this paper.

No power analysis or other statistical methods were used to determine sample sizes. However, number of biological replicates/animals scored
per assay were chosen based on similar previously published experiments. Examples: WISH/FISH (Hill and Petersen, Development, 2015;
Lander and Petersen, eLife, 2016); anti-phosphoHistoneH3-S10 labeling (Lei et al., Dev. Cell, 2017; Lin et al., PLoS Genetics, 2017); brain size
quantification (Roberts-Galbraith et al., eLife, 2016); pharynx size quantification (Adler et al., eLife, 2014); epidermal cell counting (van
Wolfswinkel et al., Cell Stem Cell, 2014); flow cytometry (Berrett et al., Immunohorizons, 2019); thin layer chromatography (Rambold et al.,
Dev. Cell, 2015); qPCR (Owen et al., Development, 2015); section quantification (Scimone et al., Current Biology, 2018); Oil Red O labeling
(Zhang et al., bioRxiv, 2018); RNA-Seq (Cowles et al., PLoS Genetics, 2014). For all experiments, sample sizes are listed explicitly in Figure
Legends and/or Source Data.

No data were excluded from analysis, except for damaged specimens for which complete imaging or quantification was not possible. In RNA-
Seq experiments, reads and transcripts were filtered based on quality and expression levels as described in Methods.

For most quantitative experiments, results are representative of at least two independent studies, indicated in Figure Legends. Experiments in
Fig. 4h-i, Supp. Fig. 4c, and Fig. 6a-g were performed once due to time constraints, and because results from multiple flow cytometry
experiments with anti-PIWI-1 labeling (Fig. 6h-k) independently supported conclusions drawn from these results. In micrographs displaying
gene expression without quantification (e.g., Fig. 1a-b, Supp. Fig. 1a, Supp. Fig. 2f-g, Supp. Fig. 3b and 3d, Supp. Fig. 4a-b) experiments were
performed once, but with similar results in most biological replicates (animals/sections), indicated in Figure Legends. Experiments in Supp. Fig.
2d-e were not repeated because results from independent experiments in Fig. 2d-e supported similar conclusions. RNA-Seq experiments were
performed once due to resource constraints, but with 3-6 biological replicates per condition (details in Methods) that were similar to each
other (shown in Supp. Fig. 5c for control vs. apob(RNAi) samples and provided as Supp. Fig. 1b Data in Source Data for control vs. nkx2.2(RNAi)
samples).

For all experiments, animals were randomly selected from large (300-500 animals) pools, and randomly placed into experimental groups. For
selection of apob “mild” and “severe” samples, assignment to each category was verified by one additional researcher before animals were
randomly placed into experimental groups.

Investigators were not blinded during data acquisition or analysis. However, qualitative data (Fig. 1, Fig. 2a/c/d, Fig. 3b, Supp. Fig. 1a/g/h,
Supp. Fig. 2d-g, Supp. Fig. 3b/d, Supp. Fig. 4a-b) and quantitative in vivo/in situ data (Fig. 3c-h, Fig. 4a-b, Fig. 6g) were evaluated independently
by at least one additional researcher. For automated image analysis, flow cytometry, and RNA-Seq, identical instrument settings and software
parameters were utilized for quantification and analysis of all biological and technical groups.



3

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

anti-ApoB-1 (custom S. mediterranea anti-ApoB-1 generated for this study by GenScript USA - Piscataway, NJ)

anti-PIWI-1 (custom S. mediterranea anti-planarian PIWI-1 generated for this study by GenScript USA - Piscataway, NJ)

anti-DIG-POD (Roche 11207733910)

anti-DIG-AP (Roche 11093274910)

anti-FITC-POD (Roche 11426346910)

anti-DNP-HRP (Perkin Elmer FP1129 /Akoya Biosciences TS-000400)

anti-muscle 6G10 (Developmental Studies Hybridoma bank 6G10-2C7)

anti-H3P (Rabbit, Cell Signaling 3377S)

normal rabbit IgG (Jackson ImmunoResearch 011-000-003)

anti-rabbit-HRP (Jackson ImmunoResearch 111-035-003)

anti-rabbit-HRP (Jackson ImmunoResearch 111-035-144)

anti-rabbit-488 (Jackson ImmunoResearch 111-545-144)

anti-mouse-488 (Jackson ImmunoResearch 115-545-146)

anti-rabbit-647 (Jackson ImmunoResearch 711-605-152)

Validation of custom anti-ApoB-1 (generated against S. med. ApoB-1 for this study) was performed by comparing signals from control
and apob(RNAi) animals, using Western analysis on protein extracts and immunofluorescence on tissue sections (details in Figure 2,
Methods, and Source Data). Signal was reduced ~90% by Western analysis in apob(RNAi) animals. Validation of anti-PIWI-1
(generated against an S. med. peptide sequence for this study) was performed by comparing signals in lethally irradiated and un-
irradiated samples one day post irradiation by flow cytometry of dissociated planarian cells (details in Supplementary Figure 10 and
Methods). >90% of PIWI-1-high cells were eliminated in 24 hr post-irradiated animals, consistent with previously published work
(Guo et al., Dev. Cell, 2006 and Zeng et al., Cell, 2018). Other primary antibodies have been extensively validated by published
literature in the planarian field (e.g., 6G10 - Ross et al., BMC Dev. Biol., 2015; anti-H3P - Forsthoefel et al., Methods Mol. Biol., 2018
and Barberán et al., Development, 2016).

Asexual Schmidtea mediterranea planarians (clonal line ClW4) (Sánchez Alvarado et al., Development, 2002) were maintained under
standard laboratory conditions. Asexual S. mediterranea are neither male nor female, reproduce asexually by fissioning, and under
normal laboratory conditions are either very long-lived or immortal (Vila-Farré and Rink, Methods Mol. Biol., 2018). Therefore sex
and age are not currently believed to be a significant source of experimental variability, and are not distinguished during selection of
animals for experiments.

No wild animals were used in this study.

No field-collected organisms were used in this study.

For anti-ApoB1 and anti-PIWI-1 generation, animal welfare protocols of GenScript USA (an OLAW, AAALAC, and PHS-approved
vendor) were approved by OMRF IACUC (17-58).




