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Supplemental Methods
Immunostaining and imaging of human embryos
Human embryos were obtained from OVO Fertility with ethical approval from the regional ethics board (CERES 20.126). From E4-E7, embryos were cultured under standard conditions (control) or media supplemented with glucocorticoid (DEX, 0.1 μg/ml and 1μg/ml) (González et al. 2010; Santana et al. 2014). Embryos were fixed and stained as previously described (Petropoulos et al. 2016). For nuclear staining, Hoechst (33342, Invitrogen) was diluted in blocking solution and embryos were stained, after secondary antibody incubation, for 10 min at room temperature. Embryos were mounted in PBS and placed between two cover glasses using silicon spacers (Grace Bio-labs). For morphological assessment, primary antibodies used: rabbit anti-NANOG 1:200 (500-P236, Peprotech); goat anti-GATA6 1:100 (AF1700, R&D); mouse anti-CDX2 1:250 (MU392A, Biogenex). Secondary antibodies used were Alexa Fluor (Life Technologies) donkey anti-rabbit 488 conjugated 1:1000; donkey anti-goat 555 conjugated 1:1000; donkey anti-mouse 647 conjugated 1:1000. Images were acquired using an Olympus FV1000MPE confocal microscope equipped with a tunable Ti:Saf pulse laser 690-1040 nm multi-photon laser, 2 µm z-stacks were acquired with a XLUMPLFLN 20×/1.00 WaterDipping objective and a zoom of 2.0. Images (dimension of 800 × 800 pixels), were acquired at 4 µs/pixel with the Fluoview software v. 4.2C and analyzed using ImageJ software version 1.53c. All embryos developed to blastocysts, with a distinct ICM (epiblast (EPI) and primitive endoderm (PE). Measurements we made to assess total cell count, number of cells per lineage and blastocyst diameter (Supplemental Fig. S1A,B). Statistics and bar graphs were done in Graphpad Prism9.2.0. Given the lack of differences following developmental parameters, we chose 1μg/ml dexamethasone to perform downstream multi-omics experiments. 

Human blastoid culture 
H9 naive pluripotent stem cells (PSCs) were used for blastoid formation. Naive cells were cultured routinely on gamma-irradiated mouse embryonic fibroblasts (MEFs) in PXGL medium (Guo et al. 2017) and human Blastoids were formed as reported previously (Kagawa et al. 2022). In brief, naive embryonic stem cells were incubated with Accutase (Biozym, B423201) at 37 °C for 5 min, dissociated into single cells and spun down. Cells were resuspended in PXGL medium containing 10 µM Y-27632 (MedChemExpress, HY-10583) and transferred onto gelatin coated 6-well plates for 70 min at 37°C. Thereafter, cells were collected, and the cell number was determined using a Countess automated cell counter (Thermo Fisher Scientific). Cells were spun down and resuspended in N2B27 supplemented with 10 µM Y-27632. A total of 3.0 × 104 cells were seeded onto a microwell array into a well of a 96-well plate and placed in a hypoxic chamber (5% CO2/5% O2) for 24 h. Subsequently, the aggregation medium was removed and 150 µl of PALLY medium - N2B27 medium supplemented with PD0325901 (1 µM, MedChemExpress, HY-10254), A 83-01 (1 µM, MedChemExpress, HY-10432), 1-oleoyl lysophosphatidic acid sodium salt (500 nM, Tocris, 3854), hLIF (10 ng/ml, in house) and Y-27632 (10 µM)) was added. PALLY was exchanged after 24 h. For the following media change, blastoids were either cultured in PALLY or in PALLY supplemented with glucocorticoid (1 μg/ml, DEX). After 48 h, medium was exchanged to N2B27 medium with 500 nM LPA and 10 µM Y-27632 (LY medium) or LY medium with glucocorticoid. After 96 h fully developed blastoids were selected for downstream analysis.

Validation of differentially expressed genes in blastoids
For immunofluorescence validation experiments mature human blastoids were fixed in 1% Paraformaldehyde in PBS for 30 min (N=4-9 blastoids per antibody/treatment group). Formaldehyde was removed, and samples were washed 3 times with PBS. Blastoids were permeabilized and blocked using 0.3% Triton X-100 and 10% donkey serum in PBS for at least 60 min. Primary antibodies were diluted in blocking/permeabilization solution as followed: goat anti–IL6 1:100 (AF-206-NA, R&D), mouse anti-BATF (sc-1000974, Santa Cruz). Samples were incubated with primary antibodies at 4°C overnight. The following day, blastoids were washed with PBS containing 0.1% Triton X-100 (PBST) three times for a minimum of 10 min each. Secondary antibodies and Hoechst nuclear stain were diluted 1:300 in blocking/permeabilization solution and added to the samples for 1 hour. Subsequently, samples were washed three times for at least 10 min. Blastoids were mounted on µ-Slide Angiogenesis glass bottom slides (Ibidi, 81507) in PBS. Human Blastoids were imaged on an Olympus IX83 microscope with Yokogawa W1 spinning disk (Software: CellSense 2.3; camera: Hamamatsu Orca Flash 4.0). Z-stacks were acquired using 2µm step size with a 20×/0.75 Air objective. Images were analysis in ImageJ, version 1.53f51. Unpaired Student’s t-test (P<0.05) was performed in Graphpad Prism9.2.0.

Single molecule fluorescence in situ hybridization (smFISH) in human embryos
smFISH was performed as we previously described (Petropoulos et al. 2016). Briefly, samples were hybridized for 6 h at 38.5°C in a humidity chamber with IL6 CAL Fluor Red 610 (VSMF-20534-5; BioSearch Technologies) then mounted with Prolong Diamond antifade (ThermoFisher Scientific) and allowed to dry for 24 h in the dark at room temperature before imaging. Samples were imaged using a Zeiss Axio-Imager Z2 upright microscope with 63× 1.4 NA oil-immersion objective, Lumen Dynamics X-Cite illuminator, Photometrics sCMOS 16 bit camera and and Chroma SP103v1 Cy3.5 filter, with 0.24 µm z-stack step size. Unpaired Student’s t-test (P<0.05) was performed in Graphpad Prism9.2.0.

Aneuploidy inference on scRNA-seq data
Chromosomal aberrations were checked by inferCNV (v1.3.6) of the Trinity CTAT Project (Tickle et al. 2019) using raw gene expression as recommended. For the inferCNV analysis the following parameters were used: “denoise”, default hidden markov model (HMM) settings, and a value of 1 for “cutoff”, “NULL” for “ref_group_names”. Subsequently, copy number values (CNV) per gene were extracted from “run.final.infercnv_obj” and the ploidy state for each was further inferred by the majority type of the genes which were determined as “gain”(CNV >1.25), “loss” (CNV <0.75) and “normal”( 0.75 ≤ CNV ≤ 1.25) (Supplemental Fig. S10A). To confirm the CNV results inferred from scRNA-seq data, we also checked the read coverage from the paralleled methylation data. The total single-cell bisulfite sequencing reads of each 10 million (M) base-pair (bp) window were calculated and normalized using the total mapped reads of each sample. For each 10M bp window, the normalized coverage was further corrected by dividing the average normalized coverage across all samples to rule out regional sequencing bias (Supplemental Fig. S10B,C). For embryos C6, D9 and D11, a high proportion of aneuploid cells (53.3%, 45.8% and 82.1%) were observed after quality control. Although it has been reported that differentiation of the major lineages are not distorted by slight CNVs at the early stage of implantation (Zhou et al. 2019), we excluded all sequencing data for those three embryos to avoid over/underestimating the impact of glucocorticoid exposure.
Differential gene expression analysis 
Due to the difference in cell number amongst mural and polar lineages, differential gene expression analysis was performed using MAST (v1.12.0) (Soneson and Robinson 2018; Finak et al. 2015), using TPM values to account for gene detection rate. Genes with an FDR less than 0.05 and expressed in more than 33% of cells were considered to be differentially expressed. Given the low number of cells in the epiblast and primitive endoderm lineages, differential gene expression analysis between control and treated cells was performed using the ‘roc’ test with a “power“ of >0.6 and requirement for genes to be expressed in more than 33% of compared cells. Sex chromosome genes were filtered out to avoid influence from uneven distribution of embryo sex between control and treatment. Expression data for differentially expressed genes depicted in heatmaps ﻿are z-scored scaled, log-transformed TPM values. Raw counts for cells belonging to the same embryo with more than 6 cells in mural or polar lineages, were aggregated into a pseudo-bulk sample. Normalization of expression for pseudo-bulk samples was calculated by estimateSizeFactors function, followed by estimateDispersions function from R package DESeq (Anders and Huber) (v1.38.0). The log-transformed and normalized gene expression values of DEGs between control and glucocorticoid-treated embryos in mural and polar cells were utilized to generate the heatmap in Supplemental Fig.S3B. The Gene Ontology (GO) term enrichment analysis for differentially expressed genes was conducted using the R package TopGO (v2.38.1) (Alexa and Rahnenfuhrer 2016) utilizing their improved weighted scoring algorithm and Fisher’s test to define the significance of GO term enrichment. Functional enrichment analyses were performed using the R package ClusterProfile (v3.14.3) (Yu et al. 2012). BioCarta functional annotations were downloaded from EnrichR database (Kuleshov et al. 2016; Rouillard et al. 2016). Significantly enriched GO and functional terms were identified as those with a P-value less than 0.05.

DNA methylation data processing
Single-cell methylation reads were analyzed by the nf-core methylseq pipeline (v1.3) in bismark mode with presets for single-cell as previously described (Ewels et al. 2020; Angermueller et al. 2016). Raw reads were trimmed to remove the first 6 bp (the 6N random priming portion of the reads), adaptor contamination and low quality base calls using Trim Galore (v0.5.0) (parameters: --clip_r1 6 --clip_r2 6 --three_prime_clip_r1 6 --three_prime_clip_r2 6) (Krueger 2015). Subsequently, the clean reads were mapped to the human genome (build hg38) by Bismark (v0.20.0) (parameters: –non_directional) which was followed by de-duplication and DNA methylation calling by deduplicate_bismark and bismark_methylation_extractor from Bismark tool with default settings (Krueger and Andrews 2011). 114 out of 280 cells were kept after quality filtering based on two criteria. First, cells that failed in the RNA-Seq QC processing were removed. Second, cells with a low alignment rate (alignment rate < 7%) or a low library size (<0.1 million (M) reads) were filtered out. The methylation rate for each region of interest (e.g. genomic features, regions with histone modification, 3 kb sliding windows, differentially methylated regions, and 100 kb bins) was estimated as the mean CpG methylation rate for the corresponding region in individual cells. The methylation level of CpG di-nucleotides was estimated from the ratio of methylated read counts to total read counts. No obvious sequencing bias by the distribution of embryo and sex were observed for this dataset (Supplemental Fig. S5).   
Correlation analysis between gene expression heterogeneity and DNA-methylation heterogeneity 
Correlation analysis across cells was conducted as previously described (Angermueller et al. 2016; Clark et al. 2018). Briefly, selected loci were required to be covered by at least one read in at least 10% cells. All possible relationships between genes and methylated regions within 10 kb of the gene were considered in accordance with the original protocol papers (Angermueller et al. 2016). Association tests were based on the weighted Pearson correlation coefficient between log-transformed TPM values and DNA methylation level of test regions considering the differences in CpG coverage across cells. Two-sided Student’s t-tests were performed to test for nonzero correlation, and P-values were adjusted by Benjamini-Hochberg for each context. For the gene-wise plot in Fig. 3E and Supplemental Fig. S6B, the methylation level of 3 kb sliding windows with a step size of 1 kb within 10 kb of the gene were estimated and tested for association with gene expression. Weighted correlation coefficients were calculated in the same way as defined above. Analysis for calculating the weighted correlation between methylation level of differentially methylated regions (DMRs) and expression of the gene that has the nearest TSS site to the DMRs were similarly performed as described above. The heatmap represents the methylation level of DMRs and corresponding gene expression level was performed using the R package ComplexHeatmap (v2.2.0 ) (Gu et al. 2016).  

Identification of differentially methylated regions 
For each analysis performed, we treated coverage of every CpG site as the number of cells with coverage at that site and treated methylation fraction as the fraction of cells that had a methylated CpG at that site. A methylated CpG site was defined as the CpG site with methylation level more than 0.5. Only cytosines with coverage in both control and glucocorticoid-treated were taken into account and the cytosine methylation level for every 3 kb window, with a step size of 1 kb, was compared using Fisher’s exact test. Windows with an adjusted P-value (corrected by Benjamini–Hochberg method) less than 0.05, more than 2-fold change in DNA methylation level, and two or more differentially methylated cytosines (DMCs, defined as cytosines with P-value < 0.05 in Fisher’s exact test) were further retained and merged to generate DMRs. Finally, DMRs with no coverage in less than two cells for each compared group were discarded. DMRs were annotated using the R package ChipSeeker (v1.22.1) (Yu et al. 2015). 

Genomic features and histone modification
Regions for CTCF binding sites, transcription factor binding sites, enhancers, and open chromatin regions were extracted using the regulatory features annotation of Ensemble database (release-97) (Zerbino et al. 2015). CpG island (CGI) annotation was downloaded from UCSC Genome Browser (golden path for hg38) (Haeussler et al. 2019). “CGI Promoter” was defined as the upstream 3 kb window from the gene transcriptional start site overlapping with at least one CGI. “non-CGI Promoter” was similarly determined but containing no overlapping with CGI. Processed data of H3K4me3, H3K27me3, and H3K27ac were downloaded from GSE124718 (Xia et al. 2019) and converted to hg38 coordinates using liftOver tool (Haeussler et al. 2019). H3K27ac and H3K4me3 modifications were estimated from inner cell mass cells (ICM) only. H3K27me3 were estimated from both ICM and trophectoderm (TE) cells and combined when cell type was unspecified. Histone modification score is from the 5th column of processed data according to UCSC broadPeak description. The score was averaged if a DMR overlapped with multiple histone modification regions.

X Chromosome expression and methylation analysis
X Chromosome expression analysis was conducted as we have previously described, with some modifications (Petropoulos et al. 2016). Briefly, the RPKM sums for X Chromosome shown in Fig. 4A were calculated per cell using genes with 5<mean RPKM<200 calculated over cells stratified by lineage. The upper threshold was applied to prevent the weight of a few highly-expressed genes from dominating the estimate. RPKM was used instead of TPM to avoid the influence of different transcript lengths. To calculate the gene-wise female-to-male fold-changes shown in Fig. 4B,D, genes were first selected with the mean RPKM values, calculated over the cells stratified by treatments, lineage, sex and with RPKM>5 in both female and male cells. For individual genes, mean RPKM values were calculated for female and male cells separately and expressed as a female-to-male ratio to obtain fold change. The moving average of female-to-male relative expression shown in Fig. 4D was conducted using the mean ratio from the sliding window of 20 genes. X Chromosome methylation analysis was calculated in a similar manner. Briefly, the X Chromosome was tiled into 100 kb non-overlapped bins. Then the methylation level for those 100 kb bins in individual cells was calculated as in the section of “DNA Methylation Data Processing”.  Subsequently, 100 kb bins with read coverage >10 in at least five female and five male cells were selected. Mean methylation level was calculated for female and male cells separately, followed by a female-to-male ratio for each 100 kb bin to obtain fold change. The moving average of female-to-male relative methylation shown in Fig. 4E was conducted using the mean ratio from the sliding window of 50 bins. Methylation level of XIST promoter region (Regulatory Feature: ENSR00000247242) and gene body were calculated by the weighted mean methylation level of all female TE cells stratified by treatment, Supplemental Fig. 8E.

Small RNA processing
Briefly, reads aligning over the full sequence (66 nucleotides (nts); our maximum sequence length for small RNA-Seq was 76 bp and required the removal of eight bases associated with UMIs and the ‘CA’ bases) were assigned as precursor molecules, whereas reads aligning with 65 nts or less were assigned as a potential small ncRNA. The reads corresponding to the 8bp associated with the UMIs were removed from sequence reads and appended to the reads’ name using umi_tools (v0.4.4) (Smith et al. 2017), followed by cutadapt (v1.17) (Martin 2011) (parameters: -e 0.1 -O 1 -m 18 -u 2) to remove the adapter and poly(A) sequences. Subsequently, clean reads were aligned to the human genome (build hg38) using STAR with the following parameters “--outSAMstrandField intronMotif –outFilterMultimapNmax 50 –outFilterScoreMinOverLread 0 –outFilterMatchNmin 18 –outFilterMatchNminOverLread 0 –outFilterMismatchNoverLmax 0.04 –alignIntronMax 1”. Insertion, deletion or soft-clipping mapping up to 3 nts at the 3’ end of the reads were removed. PCR amplicons were collapsed and RNA molecules were counted using UMI-tools with the option of “dedup --method adjacency”. The expression of miRNA (Mirbase V22) (Kozomara et al. 2019), tRNA (GtRNAdb hg38) (Chan and Lowe 2016), snRNA and snoRNA (Gencode V29) (Harrow et al. 2012) were estimated by count_smallrnas.py from the published Small-seq pipeline (Hagemann-Jensen et al. 2018; Faridani et al. 2016). Cells were then filtered based on two criteria:  First, the proportion of mitochondrial associated UMIs was required to be less than 20%. Second, the number of expressed small ncRNAs (miRNA, tRNA, snRNA and snoRNA) per cell was required to be more than 300. Following quality-control, 154 cells (out of 192 sequenced) were retained for downstream analysis.

Normalization and differential expression analysis for small RNA
To minimize the difference in sequencing depth, UMI count of small RNA was normalized for each biotype by running the vst() function as implemented in the R package sctransform (v0.2.1) (Hafemeister and Satija 2019). Differential expression for small RNA was performed by running the compare_expression() function found in the stransform package. Small RNAs with FDR less than 0.05 and expression in more than 33% of cells were considered to be differentially expressed.
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Supplemental Fig. S1. Quality control of embryonic cells used in scRNA, scBS and small RNA sequencing analysis. (A) Representative confocal images of embryos at E7 (control, dexamethasone; (DEX) 0.1 µg/ml and 1 µg/ml) with nuclear marker (Hoescht), and lineage markers for epiblast (NANOG), primitive endoderm (GATA6) and trophectoderm (CDX2). (B) Quantification of the total number of cells, blastocyst size and number of cells within each lineage following treatment and control. (Ci) The number of expressed genes (x-axis) and library size (y-axis) calculated by the sum counts of nuclear genes. Each dot in (C) represents individual cells. Triangles in (C) represent the cells that are further filtered by correlation. The pink and blue dots represent the control and glucocorticoid-treated cells which passed the quality control, respectively. The gray dot denotes the cells that did not pass quality control. The dotted line represents the cutoff used in this analysis. Cells from embryo C6, D9 and D11 have already been removed. (Cii) Distribution of maximum-spearman correlation, using all cell-pairs and all expressed genes. The pink and blue lines represent the control and glucocorticoid-treated cells which passed the scRNA-seq quality control, respectively. The black line denotes the correlation distribution before quality control. The gray dotted line represents the cutoff used in this analysis. (Ciii) Percentage of scBS-seq reads mapping ratio (x-axis) and library size after deduplication (y-axis). (Civ) The number of expressed small RNAs (x-axis) and proportion of UMI from mitochondria (y-axis). (D) The number of cells and embryos for each dataset after quality control. (E) Histogram showing Y Chromosome RPKM sum per cell on the x-axis and cell frequency on the y-axis. Cells with a Y Chromosome RPKM sum less than 50 would be assigned as female, and above 100 as male (see Methods). (F) Barplot of Y Chromosome RPKM sum per cell. Bars are colored by embryo origin. 
[bookmark: _heading=h.30j0zll][image: Chart, scatter chart

Description automatically generated]
Supplemental Fig. S2. Distribution of cells in the UMAP plot of the integrated dataset. (A) UMAP embedding of scRNA-seq data with previously annotated E7 cells from Petropoulos et al., 2016 stratified by lineages.  Petropoulos et al., 2016 cells are highlighted in red. (B) t-Distributed Stochastic Neighbor Embedding (t-SNE) of the annotated E7 cells from Petropoulos et al., 2016 and this current scRNA-seq dataset. Each dot represents a cell.  Cells are colored by treatment and lineage. (C) UMAP embedding of current scRNA-seq dataset. Cells are colored by (Ci) embryo sex, (Cii) predicted cell cycle phase and (Ciii) embryo identity
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Supplemental Fig. S3. Differentially expressed genes (DEGs) between control and glucocorticoid-exposed embryos. (A) Heatmap depicting DEGs between control and glucocorticoid-treated cells for epiblast and primitive endoderm. The number of up and down-regulated DEGs are shown at the top of each plot. (B) Heatmap depicting DEGs between control and glucocorticoid-treated TE cells using pseudo-bulk data by collapsing gene expression per embryo.  The number of up and down-regulated DEGs are shown at the top of each plot.  (C) Venn diagrams of overlapping DEGs identified in the four lineages. (D) GO enrichment analysis for DEGs caused by glucocorticoid exposure. Top 5 most significantly enriched GO items in the biological process category were shown. Length of the bar represents the significance of overrepresented GO terms.  A complete list of GO terms can be viewed in Supplemental Table S3.
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Supplemental Fig. S4. Validation of selected key differentially expressed genes (DEGs) between control and glucocorticoid-treated embryos and blastoids. (Ai) Representative smFISH image for IL6 in the E7 human embryo following control and DEX treatment. Zoomed-in regions show a single nucleus and its associated IL6 mRNA molecules. Scale bars in all images are set at 10 µm. Below representative z-projections of immunofluorescence staining of blastoids for IL6 following control and DEX treatment. Scale bars in all images are set at 50 µm. (Aii) Quantification of the number of IL6 mRNA molecules detected in mural cells of the embryo and TPM values obtained from scRNA-seq and IL6 from blastoids. ****P<0.0001 and **P<0.001, Student’s t-test, respectively (Bi) Representative z-projections of immunofluorescence staining of human embryos on E7 and human blastoids for BATF following control and DEX treatment. BF=bright field. Scale bars in all images are set at 50 µm. (Bii) Quantification of Normalized Mean Fluorescence Intensity and TPM values obtained from scRNA-seq. ****P<0.0001, Student’s t-test and ***FDR < 0.001 calculated using “MAST” test, for immunofluorescence and scRNA-seq, respectively.   
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Supplemental Fig. S5. Global methylation and number of sequenced CpGs for scBS-seq reads. (A) Global methylation level on each chromosome per cell. Cells are ordered by treatment, sex, embryo identity and lineages. (B) Violin plot indicates the number of sequenced CpGs grouped by each embryo. Colors represent the treatment and control.  
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Supplemental Fig. S6. Differentially methylated regions and genome-wide association between methylation and transcriptional heterogeneity in control of inner cell mass (ICM) and trophectoderm cells (TE). (A) Comprehensive visualization of associations between methylation, expression, genomic features, and histone modification. From left to right, heatmap represents the methylation level of DMRs in individual cells with the number of DMRs indicated on the left. Missing values in DNA methylation heatmap are indicated with white. The expression level of nearest genes (from transcription start sites (TSS), including different isoforms) for each DMR, the estimated weighted correlation between the DMRs’ methylation level and gene expression, the distance to its nearest TSS, the DMR annotation, the corresponding overlapping genomic features, the histone modification scores for the DMR regions.  Genes highlighted are the DEGs associated with the DMRs, where pink represents down-regulated expression and green represents up-regulated gene expression. (B) Representative methylation variance, correlation, and methylation rate near the 3’ region of PTK2B. Shown from bottom to top are the annotation of the PTK2B locus with genomic features, histone modifications; the estimated methylation level of 3 kb sliding windows for each cell with dot size indicating CpG coverage, dot colors indicating different treatments.  The solid curve denoting the weighted mean methylation rate with line colors representing different treatments and dashed vertical lines delineating the position of transcription termination sites (TTS) of PTK2B. The correlation between the methylation rate and PTK2B expression for each window. Color of the curve represents the level of significance for the correlations and the gray shaded area denotes the 95% confidence interval of the correlation coefficient using the estimated weighted DNA-methylation variance between cells.  The scatter plot at the top right depicts the correlation between DNA methylation at the selected DMR (outlined in purple) and PTK2B expression.[image: Chart, bar chart
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Supplemental Fig. S7. Differentially methylated regions and genome-wide association between methylation and transcriptional heterogeneity amongst trophectoderm (TE) cells. Comprehensive correspondence between methylation, expression, genomic features, and histone modification. Cells depicted and DMRs identified are from the mural and polar cells in control embryos. From left to right, heatmap represents the methylation level of DMRs in individual cells with the number of DMRs indicated on the left. Missing values in DNA methylation heatmap are indicated with white. The expression level of nearest genes (from TSS, including different isoforms) for each DMR, the estimated weighted correlation between the DMRs’ methylation level and gene expression, the distance to its nearest TSS, the DMR annotation, the corresponding overlapping genomic features, the histone modification scores for the DMR regions.  Genes highlighted are the DEGs associated with the DMRs, where red represents up-regulated expression in mural cells and green represents up-regulated gene expression in polar cells.  
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Supplemental Fig. S8. Impact of glucocorticoid exposure on X Chromosome activity in mural and polar cells and DNA methylation of XIST. (A) Boxplots of X Chromosome and Chromosome 1 and 2 RPKM sums stratified by sex, treatment, and lineages. Color represents sex. (B) Boxplots of female-to-male expression ratios of X Chromosome and Chromosome 1 and 2 linked genes in mural and polar cells. Color represents treatment and control. All P-values were calculated using the two-sided Wilcoxon test. (C) Ridge plot for XIST expression stratified by sex and treatment in mural and polar cells. Color represents sex. (D) Sliding window (20-nearest-genes) of female-to-male expression average along the X Chromosome for mural and polar cells. The ticks below the moving-average lines indicate the location of expressed genes included in the estimates, colored according to different treatments. The gray block represents the locus of the centromere position. The gray dashed line denotes the locus of XIST. (E) Weighted mean methylation level at promoter and gene body region of XIST in female TE cells. Error bar represents standard error of the mean (SEM). 
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Supplemental Fig. S9. Characterization of single-cell small RNA sequencing and additional miRNA-mRNA co-expression regulatory networks identified. (A) Size distributions of small RNAs captured in single human embryo cells. (B) Coverage of small RNAs across the length of the precursor RNAs (divided into 40 bins). The gray shaded area denotes the 95% confidence interval of the coverage. (C) Additional node-link diagrams for differentially expressed miRNA-mRNA co-expression regulatory networks. Red and blue represent log2 fold changes of expression between control and treated cells.
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Supplemental Fig. S10. Aneuploidy inference on scRNA-seq data and in parallel, methylation data. (A) Copy number variation (CNV) for each individual cell of different embryos.  Each row represents a cell and each column represents chromosomes. The CNV status is indicated by the color of lines. (B) Correlation between normalized expression and normalized reads coverage of each chromosome. Normalized expression of each chromosome was calculated by the sum of transcripts per million (TPM) divided by the TPM sum for that chromosome across all samples. Likewise, normalized read coverage was calculated from scBS-seq data coverage per chromosome. Spearman correlation was calculated by aneuploidy chromosome expression and corresponding reads coverage. (C) Representative examples of scBS-seq data coverage in aneuploidy and euploidy single-cell samples. Abnormal copy numbers are highlighted in duplication or deletion inferred from scRNA-seq data. (A, B, C) Red represents duplication, blue represents deletion and gray represents diploid.
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