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Supplementary Figure 1. Demographics of patients included in this study and immune 

composition by supercluster of individual samples.  

(A) Demographics of subjects from whom CD45+ cells were obtained for scRNAseq. 

MSE/ENDO, window of implantation (mid-secretory) endometrium. FT, first trimester decidua. 

(B) Stacked bar graphs show each supercluster as a percentage of total CD45+ cells in indicated 

samples of window of implantation (mid-secretory) endometrium (ENDO) and first trimester 

decidua (FT). 

(C) Split UMAPs show the contributions of individual samples to endometrial (Endo) and first 

trimester (FT) decidual subclusters. 

 

 

  



 

 

Supplementary Figure 2. Cell cycle analysis guides identification of proliferative immune 

subclusters.  

(A) Cells shown in red are predicted to be in the G1 phase of the cell cycle, cells shown in green 

are predicted to be in G2/M phase, and cells shown in blue are predicted to be in S phase. 

(B) Similar to (A), cells shown in red are predicted to have entered the phases of the cell cycle 

associated with active division, while teal cells are not predicted to be actively dividing.  



  



Supplementary Figure 3. Similar clustering, similar gene expression profiles, and modest 

relative decrease in ILC representation when sequencing previously frozen uterine immune 

cells.  

(A) Graphical representation of workflow to dissociate MSE tissue, process and sort CD45+ cells 

fresh or frozen/thawed, and perform scRNAseq. 

(B, C) UMAP plots showing superclustering of CD45+ cells meeting quality metrics, recovered 

from fresh (B) and frozen/thawed (C) MSE. ILC, innate lymphoid cells.  

(D) Stacked bar charts showing proportion of total CD45+ cells represented by each supercluster 

in fresh and frozen/thawed MSE. 

(E) Bar graph showing absolute number of significant, differentially expressed genes (DEGs) in 

indicated fresh versus frozen/thawed superclusters. Significant genes are defined as having an 

adjusted p value of <0.05 and an absolute fold change of 25% or greater (either ≥25% enriched 

in fresh or ≥25% in frozen).  

(F) List of the top 20 DEGs enriched in fresh (highlighted in pale red) or frozen (highlighted in 

pale yellow) myeloid cells (left) and ILCs (right). Official gene symbol, average log2 fold 

change, and adjusted p values are shown. 

 

  



 

 

Supplementary Figure 4. Top genes differentially expressed between endometrial and first 

trimester decidual macrophages. 

List of the top 20 DEGs enriched in first trimester decidual (highlighted in pale blue) or pre-

implantation endometrial (white cells, unhighlighted) macrophage subclusters. Official gene 

symbol, average log2 fold change, and adjusted p values are shown. 

 

  



 

Supplementary Figure 5. Top genes differentially expressed between endometrial and first 

trimester decidual ILCs. 

List of the top 20 DEGs enriched in first trimester decidual (highlighted in pale blue) or pre-

implantation endometrial (white cells, unhighlighted) ILC subclusters. Official gene symbol, 

average log2 fold change, and adjusted p values are shown. 

 

  



  



Supplementary Figure 6. Pre- and post-implantation bulk CD14+CD64+ macrophages 

promote invasion of primary EVTs as strongly as pre- and post-implantation bulk NK cells 

ex vivo on an implantation-on-a-chip device.  

(A,B) H&E-stained cytospins were prepared from cryopreserved first-trimester decidual flow-

sorted cells and imaged with a Leica brightfield microscope at 63x. The scale bar shown is 20 

microns. Shown are (A) CD3-CD56+ “Bulk NK cells” that appear lymphocytic with abundant 

fine cytotoxic granules. In (B), CD14+CD64+ “Bulk Macrophages” are predominantly large, 

heavily vacuolated cells that resemble tissue macrophages. 

(C) Dot plot representation of DC10-associated genes expressed among indicated myeloid 

subclusters. 

(D) Quantification of individual biological replicates on the implantation-on-a-chip (IOC). Three 

technical replicates per biological replicate are shown. Invasion area of EVTs beyond the fetal 

channel at days 1 and 3 of culture are shown. One-way ANOVA with Tukey’s multiple 

comparison test was performed. Data are presented as mean ± SD. *, p<0.05; **, p<0.01; ***, 

p<0.001. 

 

 

 


