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MATERIALS AND METHODS

Data preprocessing with Cell Ranger and Seurat

Single-cell sequencing data were aligned and quantified using the Cell Ranger
Single-Cell Software Suite against the hg19 human reference genome. Quality of
cells were then assessed based on three metrics: (1) The number of total UMI
counts per cell (library size) were < 40000; (2) The number of detected genes per
cell were <5000 and > 500; (3) The proportion of mitochondrial gene counts were
< 20%. Downstream analyses, such as normalization, clustering, differential
expression analysis and visualization, were performed using “Seurat” package in
R software (version 4.0.2). Cell cycle effect was considered, scored, evaluated and
eliminated during normalization. Clusters were identified using the community
identification algorithm as implemented in the Seurat ‘FindClusters’ function, and
the resolution parameter was tuned to produce a proper number of clusters and
capture most of the biological variability. tSNE analysis was performed using the
RunTSNE function with default parameters. Differential expression analysis was

performed based on the Wilcoxon rank-sum test.

Cluster specific gene identification and marker-based classification

Based on the clusters produced, the Seurat ‘Find All Markers’ function was used
to identify cluster-specific marker genes with thresholds p value <0.05. Clusters
were annotated by SingleR package, and results of 3 reference databases
comparisons (Nover shtern Hematopoietic Data (1), Monaco Immune Data (2),

Database Immune Cell Expression Data (3) were combined. The first round of
3
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clustering identified six major cell types including T and NK cells, monocyte, B cells,
DC, basophils, plasmablast and progenitor cells. A second round of clustering was

performed on T, NK and monocyte cells to subdivide.

Enrichment analysis

To determine transcriptional signatures, R package “ClusterProfiler” (Release
3.16.1) (4) was used for functional enrichment analysis of DEGs in different cell
types, and GO biological processes at the significant level (g-value <0.05) were
employed. For heatmap representation, the Seurat ‘DoHeatmap’ function was

used.

Cell-cell communication analysis

CellPhoneDB v.2.0 (5) were used to infer cell-cell communication by combining
expression of multi-subunit receptor-ligands complexes, default parameters were

used. Cell-cell interactions heatmaps were generated using pheatmap R package.

Single-cell pseudotime trajectory analysis

Pseudotime cell developmental trajectory analysis was analyzed by Monocle 2
package (v2.16.0) to explore the cell-state transitions. To analysis of cell-cell
communication by interactions, we use CellPhoneDB algorithm

(www.CellPhoneDB.org) (p < 0.05).

Single-cell TCR analysis
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TCR sequences were aligned to the GRCh38 reference genome using the 10x
Genomics Cell Ranger V(D)J pipeline. Only single-cell barcodes with one or two
TCR a chains and one TCR B chain sequences and for which the transcriptome
was available were kept for further analysis. Clonotypes were assigned to cells

based on unique paired V-gene/CDR3/J-gene of TRA-TRB sequences.

Integration analysis with published human data

Single-cell sequencing data on the human cell composition in the decidua of E14.5
HIS mice were compared with data from their human counterparts collected at 20-

34 week (https://doi.org/10.6084/m9.figshare.23264102.v1.) through integration

analysis.
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Figure S1. Human immune cell reconstitution in pregnant HIS mice made by
mating with NSG males at E14.5. (A-B) Shown are human lymphohematopoietic
chimerism (A; mean + SEM) and ratios (B; mean + SEM) of specific immune
subsets within human CD45* cells in MFI, PBMC and spleen of HIS mice (n = 8).
(C) Percentages (mean £ SEM) of CD56*CD49a* and CD56*CD49a*CD103" cells
within CD56*CD16° NK cells. (D) Percentages (left; mean + SEM) and
representative FCM profiles (right) of CD56*CD16 NK cells. (E-G) Percentages
(mean = SEM) of total human macrophages (E), CD206* M2 (F) and CD80* M1
(G) macrophages. Statistical differences were determined with one-way ANOVA
for multiple variable comparisons.
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Figure S2. Characterization of human T cell compartment in pregnant HIS
mice that mated with NSG males at E14.5. (A) Percentages (n =5; mean + SEM)
of human Treg cells within CD4* T cells. (B) Representative FCM profiles of
CD45RA and CCR7 expression in human CD4* and CD8* T cells. (C) Summarized
results (mean + SEM; n = 5) of the percentages of EM T cell (CD45RACCRT7"),
Naive T cell (CD45RA*CCR7*), TEMRA cell (CD45RA*CCR77) and CM T cell
(CD45RACCRT?). Statistical differences were determined with one-way ANOVA
for multiple variable comparisons.
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Figure S3. Determination of human immune subset composition in pregnant
HIS mice made by mating with BALB/c male at E14.5. (A) Representative FCM
profiles of CD45RA and CCR7 expression in human CD4* and CD8* T cells. (B)
Summarized results (mean £ SEM; n = 6) of the percentages of EM T cell
(CD45RACCRY"), Naive T cell (CD45RA*CCR7"), TEMRA cell (CD45RA*CCR7")
and CM T cell (CD45RACCRT7™). Statistical differences were determined with one-
way ANOVA for multiple variable comparisons.
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Figure S7. The protein expression of IL-21 and TGF-B in CD4* CD25* Foxp3*
Treg cells. (A) Ratios (mean = SEM) of IL-21* Treg cells in decidua at E14.5 (n=5)
and E19 (n=4). Right side is representative flow cytometric profiles. (B) Ratios
(mean = SEM) of TGF-B* Treg cells in decidua at E14.5 (n=5) and E19 (n=4). Right
side is representative flow cytometric profiles. Significance was determined by

unpaired t-test.
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Table S1. (Antibody information for FCM)

Antibodies Fluorophore Company Catalog number
Anti-human CD45 APC/Cy7 Biolegend 304014
Anti-human CD3 PE/Cy7 BD 557851
Anti-human CD4 PE Biolegend 300508
Anti-human CD4 FITC eBiosciecne 11-0048-42
Anti-human CD8 BV605 BD 564116
Anti-human CD45RA | FITC BD 555488
Anti-human CCR7 APC Biolegend 353214
Anti-human CD25 PE Biolegend 356134
Anti-human Foxp3 PE/Cy5 eBiosciecne 15-4776-42
Anti-human CD19 APC Biolegend 302212
Anti-human CD20 PE/Cy7 Biolegend 302312
Anti-human CD33 BVv421 Biolegend 303416
Anti-human CD14 FITC Biolegend 301804
Anti-human HLA-DR | PE/Cy7 Biolegend 307616
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Anti-human CD80 BV605 BD 563315
Anti-human CD206 AF700 Biolegend 321132
Anti-human CD56 FITC Biolegend 318304
Anti-human CD16 Percp/Cy5.5 Biolegend 302028
Anti-human CD49a AF647 Biolegend 328310
Anti-human CD103 PE BD 550260
Anti-mouse CD45 Pacific Blue Biolegend 103126
Anti-human Helios PE/Cy7 Biolegend 137236
Anti-human IL-21 PE BD 560463
Anti-human TGF-1 | FITC Biolegend 349606
Anti-mouse Ter119 PE/Dazzle 594 | Biolegend 116244

Table S2. (Antibody information for IHC).

Antibody Company Catalog number
Anti-human CD45 DAKO M070101
Anti-human CD4 ABclonal A10787
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