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Supplementary Fig. 1. (a) Reac6vity of mouse cytokines in human microglia. Comparison of mRNA expression 
levels in human microglia cultured with either hCSF1+hIL34+hTGFb+hCX3CR1 (Human) or 
hCFS1+mIL34+mTGFb+mCX3CR1 (Mouse), measured by qPCR. Human CSF1 is used across both condiOons as we 
transplant the cells in hCSF1KI mice (bar plots represent the mean +/- SEM; unpaired t-test, two-tailed, alpha = 
0.05, significance set as P-value <0.05). (b) Ga6ng strategy for the isola6on of xenotransplanted human 
microglia from the mouse brain. Human cells were sorted according to the expression of CD11b+ hCD45+ 
whereas mouse cells were defined as CD11b+ hCD45- mCD45+. Note that we applied a trigger (=threshold) on 
CD11b+ events, therefore all CD11b negaOve cells are not displayed. 
  



 
Supplementary Fig. 2. Overview of all the cDNA libraries used in single cell RNA-seq experiments.  a, Basic 
quality control of the libraries including number of sequenced cells (size of the dot), mean number of genes (x-
axis) and reads (y-axis), as well as mean percentage of reads mapping to mitochondrial genes (colour of the dot). 
Percentage labels indicate the proporOon of cells per library that did not pass QC based on reported criteria (see 
also Methods). b, Cell-hashing counts-based tSNE plots showing the total-seq A barcoded anObody 
demulOplexing. Each tSNE represents a library, whereas each cluster is an individual mouse assigned to a cell 
hash. Small clusters are unassigned cells or remaining doublets from previous QC.  c, First and second principal 
component (PC) used for the clustering analysis shown in Supplementary Fig. 3a. Libraries completely overlap 
a]er data integraOon, and most of the dataset variability (PC1) is explained by the separaOon of CAMs (CD163) 
from microglia clusters (CX3CR1, TREM2, APOE) (see Supplementary Fig. 3a and Methods). d, Individual UMAP 
plots as in Supplementary Fig. 3a showing the distribuOon of cells from each single library. e, Final number of 
cells per mouse and per library (box plots are limited by lower and upper quarOles and midline indicates median; 
whiskers extend from the box to the smallest or largest value no further than 1.5*inter-quarOle range. Each box 
represents a library, whereas each dot represents an individual mouse replicate labelled with MG unique IDs. Lib 
NN corresponds to the data set in Mancuso et al. 201914).  



 
Supplementary Fig. 3. Extended clustering, preparation of the datasets for analysis and cell type/state 
annotations. a, UMAP plot of the 154,624 cells passing quality control, coloured by annotated cell states before 
removal of CAMs, other myeloid, low quality and proliferating clusters. b, UMAP plots as in a, coloured by the 
combined level of expression of groups of genes that characterise distinct microglial and peripheral cell states. c, 
Heatmap displaying the top20 most upregulated genes in each cluster as in a. d, MA plots with direct 
comparisons between clusters excluded from the analysis and homeostatic microglia (HM).  
 
 
  



 
Supplementary Fig. 4. Extended cell state annotations. a, UMAP plots as in Fig. 1a, coloured by the combined 
level of expression of groups of genes that characterise distinct microglial states described in this study. b, UMAP 
plots as in Fig. 1a coloured by the combined level of expression of groups of genes that characterise distinct cell 
states described in mouse studies. c, Selected genes defining the different transcriptomic signatures shown in 
Fig. 1b (3 markers per cell state). 
 
 
  



 
Supplementary Fig. 5 Reduc6on of amyloid-b plaque in ApoE-/- mice. a, SchemaOc representaOon of the 
generaOon of AppNL-G-F ApoE-/- mice. The upper part represents the mouse ApoE allele on chromosome 7. Exons 
are indicated by grey boxes. The posiOon of the start codon in exon 2 and the stop codon in exon 4 are indicated 
in red. The posiOon of the primers used for genotyping are highlighted in pink. The sequence targeted by the 
Cas9 is labelled in yellow. The lower part shows the Sanger sequencing validaOon, with a confirmed deleOon of 
335bp spanning the last 148bp of intron 3 and first 187bp of exon 4. b, RepresentaOve coronal secOons of AppNL-

G-F (n=7) and AppNL-G-FxApoE-/- (n=7) mice stained with X34. c, d, QuanOficaOon of (c) total and (d) individual Aβ 
plaque area (%X34 area) (unpaired t-test, ** p<0.01). (e) Size distribuOon of Aβ plaques expressed as frequency 
(y-axis) of plaques in different size intervals (x-axis). Bar plots in c and d represent mean +/- SEM, unpaired t-test, 
two-tailed, alpha = 0.05, significance set as P-value <0.05. Box plots in e are limited by lower and upper quarOles 
and midline indicates median; whiskers extend from the box to the smallest or largest value no further than 
1.5*inter-quarOle range. 
 
  



 
Supplementary Fig. 6. Extended analysis of the single microglia nuclei from human post-mortem brains. a, 
Seurat Module scores of sub-cluster genesets from supplementary data provided by Sayed et al.35 ran against 
re-clustered Sayed et al.35 single nuclei data following analysis workflow as described to reproduce annotations 
from the original study (see Methods, Sayed et al.35). b, Seurat Module scores of sub-cluster genesets from data 
provided by Gerrits et al.20 ran against re-clustered Gerrits et al.20 single nuclei data following analysis workflow 
as described to reproduce annotations from the original study (see Methods, Gerrits et al.20). c, Seurat Module 
scores of sub-cluster genesets from data provided by Olah et al.36, ran against re-clustered Olah et al.36 single 
cell data following analysis workflow as described to reproduce annotations from the original study (see 
Methods, Olah et al. 2020).  



 
Supplementary Fig. 7. Levels of APOE expression across the different lines used in this study. a, Levels of 
expression of APOE and GAPDH in stem cells from UKBi011-A (iPSC-A, e4/e4), BIONi010-C-2 (iPSC-C, e3/KO) and 
BIONi010-C-4 (iPSC-3, e4/KO). b, Levels of APOE in transplanted microglia depicted per genotype, in both AppWT 
and AppNL-G-F. c, Levels of APOE in the transplanted cells for all the independent replicates used in this study. d, 
Levels of TREM2 in transplanted microglia depicted per genotype. e, Levels of APOE in the transplanted cells for 
all the independent replicates used in this study. Violin plots in b, c and e show the 25th, 50th and 75th percentiles 
with horizontal lines. 
 
 




