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Figure S1. Perturbations to the Meteor locus. Related to Figure 1.

A. (Top) same as Figure 1A, and (bottom) additional genomic perturbations described in the indicated
papers [S1-4] for deleting regions in the Meteor locus (KO) or introducing polyadenylation sites (pAS). B.
Schematic locations and directionalities of the primers used to probe genomic deletions in the Meteor
locus (top), and the resulting PCR products (bottom). PCR was performed on the indicated cell lines
using the primers indicated below the blots (see Method Details and Table S1). PCR using primers B and
C was performed on DNA pre-amplified with primers A and D. C. Single molecule FISH using probes
against Meteor (red) and Eomes (green) as well as DAPI staining (blue) in WT and Meteor pKO cells
grown in 2i conditions, imaged using 100X objectives. No Meteor signal was detected in the pKO lines. D.
Same as (B), for genotyping pAS insertions (left) and pEX clones (right). PCR was performed on the
indicated cell lines using the primers listed in Table S1. E. Density plots of expression levels of the
indicated genes in the indicated cell populations visualized through the ESpresso database [S5]. F. AP
staining for the pluripotent state of pKO clones. G. Expression levels of Meteor in the indicated
compartment of mESCs. Data taken from GEO dataset GSE99366. H. Predicted binding scores for TF
binding sites (TFBS) defined in the JASPAR database [S6] in the WT and plnv sequence surrounding the
Meteor TSS. The position of the TSS and the positions of the inversion breakpoints are shown by vertical
lines. For each TFBS, the position with the highest score in the WT sequence is denoted by a black dot
and shown at the position of the top-scoring hit in the WT sequence. For TFBSs for which the score in
the inverted sequence is different, a gray point indicates the highest score in the inverted sequence, and
the gray lines connect the scores in the WT and the inverted sequences. Scores below —20 were set to —
20. Names of TFBSs for which the scores were below —20 in the inverted sequence are shown in gray.
Scores for the pluripotency TFs and for EOMES are denoted in orange.
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Figure S2. Meteor depletion induces chromatin changes in mESCs. Related to Figure 2.

A. 4C analysis in the indicated mESC lines using either the Meteor or Eomes promoters as viewpoints.
Domainograms showing mean contact per fragment end for a series of window sizes are placed below
smoothed trend lines and raw counts of the contact profiles. B. Same as (A), for Meteor pKO and plnv
MESCs, using the Eomes promoter as the viewpoint. C. Same as (A), for Meteor KD mESCs, using the
Eomes promoter as the viewpoint. D. Genome browser image of the Meteor locus. Shown are
representative transcript models; RNA-seq tracks where orange denotes transcription on the plus strand



and blue denotes transcription on the minus strand; and mESC ChIP-seq tracks. E. Quantification of
H3K27me3 Cut&Run levels in mESC lines grown in serum-free 2i/LIF conditions. Shown are H3K27me3
levels around the Meteor gene body, and at a control region around the HoxB locus. Signal was
normalized to WT1 and to a H3K27me3-rich region near the Ppib gene (see STAR Methods). Bars
represent standard errors; n=3. F. (Left) Genome browser shot of the Meteor locus, showing RNA
immunoprecipitation (RIP) data of WT mESCs taken from [S7]. All tracks are normalized to the same
scale. (Right) RSEM quantification of signal from the Meteor region in the same samples.
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Figure S3. Meteor repression does not alter the cardiac mesoderm differentiation potential of mESCs.
Related to Figure 3.

A. qRT-PCR quantifications of Meteor levels throughout EB differentiation. Levels were normalized to
Sdha and to expression in mESCs (day 0). Bars represent standard errors; n=4. B. Same as (A), for the
indicated markers of the different germ layers. C. qRT-PCR quantifications of the indicated mesoderm
markers at day 4 (top) or day 12 (bottom) of EB differentiation of the indicated cell lines. Levels were
normalized to Sdha. Bars represent standard errors; n=2. D. Heatmap of the scaled FPKM expression
levels of the indicated genes in 3’ RNA-seq data from the indicated day of EB differentiation. Each gene
was scaled separately to mean 0 and standard deviation 1 across all the samples. E. gRT-PCR
guantifications of the indicated markers at several time points throughout EB differentiation of the
indicated cell lines. Levels were normalized to Sdha. n=2.
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Figure S4. Single-cell RNA-seq of WT and Meteor pKO cells. Related to Figure 4.

A. Distribution of the number of unique reads per cell originating from the indicated transcript, for
scRNA-seq of WT mESCs. Inset: same, for Eomes only, separately for WT and Meteor pKO cells, and
showing only cells in which 21 Eomes reads were detected. B. Frequency of the indicated genes in each
of the metacells (MCs). Color was assigned to each MC according to the ratio of WT and pKO cells that
comprise it, with darker shades representing MCs comprised mostly of WT cells and lighter shades
representing MCs comprised mostly of pKO cells. C. Heatmap showing enrichment values of the
indicated key genes in individual cells (columns), grouped into MCs. Below: color assignments as in (B),
overlayed with the number of cells in each MC; indication of the mESC line from which the cells
originate; and MC number. D. GO terms associated with the 100 genes most highly correlated with
Eomes in the scRNA-seq data. GO terms identified using Enrichr. E. Number of cells occupying the
indicated MCs, separately for WT and pKO cells. Color assignments as in (B). F. Mean expression values
of all the differentially regulated genes (FC 2 1.5 and padj < 0.05 in bulk RNA-seq of both Meteor pKO1
and pKO2), separately for upregulated (left) and downregulated (right) genes, in different timepoints of
a dataset of control mESCs undergoing neural differentiation taken from [S8]. DO: pluripotent mESCs;
D4: multipotent progenitors; D6: early neural progenitors.
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Figure S5. Neuronal differentiation of WT and Meteor-depleted cell lines. Related to Figure 5.

A. Nestin (red) stainings in NPCs derived from the indicated cell lines. Blue shows DAPI-colored nuclei.
Scale bar =400 um. B. Same as (A), for Tuj1 (red) stainings in stage Il neurons.



Table S1. Sequences of oligonucleotide used in this study, related to STAR Methods.

Purpose
4C of Meteor promoter

4C of Meteor promoter in
pKO mESCs

4C of Eomes promoter

Meteor pKO

Meteor pKO genotyping

Meteor dCas9-KD

PAS cassette

Meteor pAS genotyping

Meteor PGK pEX cloning

Meteor PGK pEX
Meteor pEX genotyping

gRT-PCR of Meteor

Name
Upstream primer
Downstream primer

Upstream primer
Downstream primer

Upstream primer
Downstream primer

gRNA 1
gRNA 2
Primer A
Primer B
Primer C
Primer D
gRNA for KD1
gRNA for KD2

Forward primer
Reverse primer
Meteor Insertion F

Meteor Insertion R

Hygromycin F
Hygromycin R
PGKF
PGKR

gRNA pEX
Forward primer

Reverse primer

Forward primer
Reverse primer

Sequence

tggggtccgaggeagagaacgega
aatgatacggcgaccaccgagatctacactctttccctacacga
cgctcttccgatctagagacagaagaagtcactatgge
tctaccagaagtgctaaagggatg
aatgatacggcgaccaccgagatctacactctttccctacacga
cgctcttccgatctgtaatctataaagtgcettgectata
ctacctgtgcaaccggcececctatg
aatgatacggcgaccaccgagatctacactctttccctacacga
cgctcttccgatcttcaaattccaccggeaccaaactg
aaaagctcggtagtaagagg

gccgtgaacattattcgggg

aaattcgaggctggcactctget

tgggcagataccaaccctct

agatgcccacagccaaaact

ggccaatcttgagtcttccgea

gagctcacggacatgagg

gtccgaggcagagaacgcega
tttgggggtcctaggcaggggcttccagaggtgettggeactget
tggcacccccteccccgactegattgtacgtgaagcetccccctec
ccccgatcaagcacacaaaaaaccaacacacagatctaatgaa
aataaagatcttttattcgggcagtaagtgtctcagctecattca
gactgctgaccttggcatgggc

atccattgctcattcatttgea

tgggttatcgacagggaagt

gtaatacgactcactatagggcgaattggttggatttctgaccct
cctg

tgcttatgccatagtgacttcttctgtctcgeccgecgegegcttc
g

gagctcggttcccaggcttgggeatgaaaaagectgaactcacc
tccttegegttetetgecteggecatagageccaccgeat
ccgaggcagagaacgcgaaggaaggggtaggggagg

tagtgacttcttctgtctcgaaaggceccggagatgagg
caagcctgggaaccgagctc

atacgaggtcgccaacatct
cttgggaaaagcgccteecc

aggactggcctgctagagaa
agtcagacagagcatccatcc



gRT-PCR of Eomes
gRT-PCR of Fgfr2
gRT-PCR of Cdx2
gRT-PCR of Gata4
gRT-PCR of Gatab
gRT-PCR of FoxA2
gRT-PCRof T
gRT-PCR of Twist2
gRT-PCR of Pax6
gRT-PCR of Otx2
gRT-PCR of Sdha

gRT-PCR of Ppib

Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer
Forward primer
Reverse primer

tgtgacggcctaccaaaaca
tctgatgggatgaatcgtagttgt
aaagaccacaaatgggcgac
ccacattaacaccccgaagga
geggctggagetggagaaggagtt
cggeggctgtggagectgttgt
agctccatgtcccagacattc
agatgcatagccttgtgggg
gacggcaccggtcattacc
acagttggcacaggacagtcc
ggagcccgagggctactct
gagcccgegctcatgtt
gctctaaggaaccaccggtcatc
atgggactgcagcatggacag
gtctcagctacgccttctec
caggtgggtcctggcttg
gggaccacttcaacaggact
cgaggccagtactgagacat
aagacccggtacccagacatc
ttggcggcacttagcetcttc
gctectgectetgtggttga
agcaacaccgatgagcctg
tgatccagggtggagacttc
attggtgtctttgcctgeat
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