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Validation

Sample size was determined based on the cell number requirement of the experiment and the number of cells in a given tissue for each
embryonic stage. For instance CUT&Tag required 100,000 cells per replicate while ChIP-seq required 300-600k cells depending on the
antibody. Samples from E9.25 embryos yielded ~10,000 cells per pair of limb buds while E10.5 embryos yielded ~100,000 cells per pair of limb
buds. Thus, the number of embryos used per experiment was dependent on embryonic stage and cell number input for experiment.

No data was excluded from analyses.

2-4 replicates were used for all genomic experiments based on current standards for these techniques. For genomic experiments, successful
replicates were ones that passed library QCs via BioAnalyzer traces. All replicates that passed this QC were sequenced and used in this study.
On occasion (<10% of total experimental attempts), some libraries would not have optimal material and not pass this QC, a quality we
attributed to using low cell-numbers and perhaps having some material loss during initial cell wash steps post-dissection.

The number of replicates for in situ hybridization ranged from ~3-8 to be able to show variability in expression across different stages. In situ
hybridization were used for qualitative but not quantitative conclusions. All attempts to collect in situ replicates were successful (high signal to
noise; domain-specific signal) and used in this study.

There was no randomization for samples in this study. For embryos used, embryos of the same stage would be pooled from several litters in
order to collect sufficient cell numbers for experiments.

For GLI3 ciliary quantifications of immunofluorescence images, all samples were quantified blindly. No other experiments required collection
or quantification to be blinded, as all other quantifications done were performed computationally on genomic datasets.

M2 FLAG (Sigma-Aldrich; F3165), Arl13b (Proteintech; 17711-1-AP), GLI2 (a gift from Jonathon Eggenschwiler), Gamma tubulin
(Sigma #T6557), B-actin (Cell Signaling #8457), H3K27ac (Abcam #ab4729) , H3K4me2 (Millipore #07-030), H3K4me1 (Abcam
#ab8895), H3K27me3 (abcam #ab195477), HDAC1 (Abcam ab7028), HDAC2 (Abcam ab7029), Goat anti-mouse Alexa568 (Thermo
Fisher Scientific; A-11004) and Goat anti-rabbit Alexa488 (Thermo Fisher Scientific; A-11034), Donkey anti-guinea pig Alexa594
(Jackson ImmunoResearch 706-585-148), Donkey anti-mouse (Jackson #715-035-150)and Donkey anti-rabbit (Jackson
#711-005-0152).

Antibody dilutions for western blots were specified by manufacturer. Antibody dilutions and conditions for immunofluoresence
experiments were validated by ensuring high signal to noise, integrity of tissue nuclei, and that signals were reproducible across
sections within an embryo and between embryos. All antibodies used for CUT&RUN (FLAG/GLI3, HDAC1/2) and CUT&Tag (H3K4me1,
H3K27me3) were tested on E10.5 limb bud tissue. Test samples that passed library QCs by BioAnalyzer traces that were consistent
with manufacturer's example library traces, were then sequenced to validate optimal antibody concentrations. Validation was
determined by identifying antibody dilutions with high signal to noise on bigwig tracks that were similar to previously generated ChIP-
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seq signals for that antibody and with >50% overlap in ChIP-seq called peaks.

Animals used: Mus musculus. The Gli3Xt-J (Jackson Cat# 000026) and Shh-tm1amc null (Jackson Cat# 003318) alleles were
maintained on a Swiss Webster background. The Gli3-3XFLAG allele, with an N-terminal 3XFLAG-epitope was maintained on a mixed
background. Generally, females >6 weeks of age were used for breeding and embryos were collected between E9.25-E10.5 (21-35S).
All experiments were performed in accordance with IACUC guidelines.

No wild animals were used for this study.

No field-collected samples were used for this study.

Experiments involving mice were approved by the Institutional Animal Care and Use Committee at the University of Texas at Austin
(protocol AUP-2019-00233).

All of our datasets have been uploaded to GEO (GSE178838) and are publicly available.

E9_Gli3_rep1.bigwig E9_Gli3_rep1_S16_R1.fastq.gz E9_Gli3_rep1_S16_R2.fastq.gz

E9_Gli3_rep2.bigwig E9_Gli3_rep2_S17_R1.fastq.gz E9_Gli3_rep2_S17_R2.fastq.gz

E10_Gli3_rep1.bigwig E10_Gli3_rep1_S18_R1.fastq.gz E10_Gli3_rep1_S18_R2.fastq.gz

Gli3_250s.bigwig Gli3-250s_S29_R1.fastq.gz Gli3-250s_S29_R2.fastq.gz

E9_me1_14.bigwig E9-me1-14_S24_R1.fastq.gz E9-me1-14_S24_R2.fastq.gz

E9_me1_6.bigwig E9-me1-6_S25_R1.fastq.gz E9-me1-6_S25_R2.fastq.gz

E9_H3K4me1_CnT_rep3.bigwig E9-CnT-me1_S1_L001_R1_001.fastq.gz E9-CnT-me1_S1_L001_R2_001.fastq.gz

me2_sample1.bigwig E9_me2_rep1_S56_R1.fastq.gz

me2_sample2.bigwig E9_me2_rep2_S57_R1.fastq.gz

input_sample1.bigwig E9_inpt_rep1_S54_R1.fastq.gz

9-HDAC1.bam.bw 9-HDAC1_R1.fastq.gz 9-HDAC1_R2.fastq.gz

9-HDAC2-1.bam.bw 9-HDAC2-1_R1.fastq.gz 9-HDAC2-1_R2.fastq.gz

9-HDAC2.bam.bw 9-HDAC2_R1.fastq.gz 9-HDAC2_R2.fastq.gz

10-HDAC1-1.bam.bw 10-HDAC1-1_R1.fastq.gz 10-HDAC1-1_R2.fastq.gz

10-HDAC1-2.bam.bw 10-HDAC1-2_R1.fastq.gz 10-HDAC1-2_R2.fastq.gz

10-HDAC1-3.bam.bw 10-HDAC1-3_R1.fastq.gz 10-HDAC1-3_R2.fastq.gz

10-HDAC2-1.bam.bw 10-HDAC2-1_R1.fastq.gz 10-HDAC2-1_R2.fastq.gz

10-HDAC2-2.bam.bw 10-HDAC2-2_R1.fastq.gz 10-HDAC2-2_R2.fastq.gz

10-HDAC2-3.bam.bw 10-HDAC2-3_R1.fastq.gz 10-HDAC2-3_R2.fastq.gz

E9-WT-1.bigwig E9-WT-1_S1_R1.fastq.gz

E9-WT-2.bigwig E9-WT-2_S4_R1.fastq.gz

WT-input.bigwig WT-input_S6_R1.fastq.gz

E9-Gli3-1.bigwig E9-Gli3-1_S2_R1.fastq.gz

E9-Gli3-2.bigwig E9-Gli3-2_S3_R1.fastq.gz

Gli3-input.bigwig Gli3-input_S5_R1.fastq.gz

E9WT1_S12_L001_R1_001.fastq.gz.out E9WT1_S12_L001_R1_001.fastq.gz

E9WT2_S13_L001_R1_001.fastq.gz.out E9WT2_S13_L001_R1_001.fastq.gz

E9WT3_S14_L001_R1_001.fastq.gz.out E9WT3_S14_L001_R1_001.fastq.gz

E9Gli31_S8_L001_R1_001.fastq.gz.out E9Gli31_S8_L001_R1_001.fastq.gz

E9Gli32_S9_L001_R1_001.fastq.gz.out E9Gli32_S9_L001_R1_001.fastq.gz

E9Gli33_S10_L001_R1_001.fastq.gz.out E9Gli33_S10_L001_R1_001.fastq.gz

E9Gli34_S11_L001_R1_001.fastq.gz.out E9Gli34_S11_L001_R1_001.fastq.gz

E10WT1_S4_L001_R1_001.fastq.gz.out E10WT1_S4_L001_R1_001.fastq.gz

E10WT2_S5_L001_R1_001.fastq.gz.out E10WT2_S5_L001_R1_001.fastq.gz

E10WT3_S6_L001_R1_001.fastq.gz.out E10WT3_S6_L001_R1_001.fastq.gz

E10WT4_S7_L001_R1_001.fastq.gz.out E10WT4_S7_L001_R1_001.fastq.gz

E10Gli32_S1_L001_R1_001.fastq.gz.out E10Gli32_S1_L001_R1_001.fastq.gz

E10Gli33_S2_L001_R1_001.fastq.gz.out E10Gli33_S2_L001_R1_001.fastq.gz

E10Gli34_S3_L001_R1_001.fastq.gz.out E10Gli34_S3_L001_R1_001.fastq.gz

E9_me3_16.bigwig E9-me3-16_S26_R1.fastq.gz E9-me3-16_S26_R2.fastq.gz




