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772
773  Figure 2. Tissue-resident SPM, LPM, and microglia emerge before the development of fetal

774  LT-HSC. A. Schematic overview of the lineage-tracing assays to track the progeny of fetal (E8)
775  progenitor cells. Tamoxifen was injected into pregnant Runx1MercreMer y ROSA26™MT/MG mice,

776  then peritoneum and brain were analyzed for eGFP expression in adult offspring (Runx1¢e/¢GFP),
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B. Analysis of eGFP expression in circulating cells, as well as in lymphocytes in the peritoneum,
of adult mice, showing that E8 tamoxifen injection did not label hematopoietic stem cells and
other lymphoid lineages. C. Quantification of eGFP signal in peripheral blood and PerC
lymphocytes (B) and SPM/LPM (D) of Runx1¢®¢¢F? mice. D. Flow cytometry analysis of tissue-
resident macrophages (TRM®) (CD11b") in the peritoneum and brain of adult mice, showing the
percentage of TRM® that are derived from E8-labeled (GFP*) progenitors. Data shown are
representative of 4 mice from 3 experiments. See Figs. S2 and S3 for representative gating

strategies of PerC and brain. ND = not detected.
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787  Figure 3. Transplanted LT-HSC from fetal and adult origin fully regenerate tissue-resident
788  peritoneal macrophages, but not brain microglia. A. Blood chimerism rates of transplanted
789  highly purified LT-HSC that were isolated from fetal liver (FL) or adult bone marrow (BM).

790  Shown are the fraction of cells that were derived from transplanted (RFP*) LT-HSC, in different
791  immune compartments in the blood of adult animals. B. Overview of the analysis/gating strategy
792  to determine the progeny of transplanted purified LT-HSC. C-D. Analysis of RFP expression in
793 C) SPM and LPM in the peritoneal cavity and D) microglia and monocytes in the brain of adult
794  animals that were transplanted with purified LT-HSC that were isolated from fetal liver or adult
795  bone marrow. E. Chimerism rates of transplanted (RFP™) fetal and adult LT-HSC-derived cells
796 among SPM and LPM in the peritoneal cavity. F. Chimerism rates of transplanted (RFP*) fetal
797  and adult LT-HSC-derived cells among microglia, and other immune cell subsets in the brain of
798  recipient mice. Data shown are mean + SD (A, E and F) and representative (C and D) of the 15
799  fully chimeric animals (4 adBM and 11 fetal). Comparisons between LT-HSC source * p =

800  0.0255 (unpaired t-test), *** p = 0.0003 (Welch’s t-test), **** p = <0.0001 (unpaired t-test). ND
801 = not detected, red points = RFP chimerism of individual replicates.
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804  Figure 4. Tissue-resident peritoneal macrophages derived from LT-HSC transplants are
805 functionally comparable to their host-derived counterpart. A. Microscopy image of the

806  peritoneal cells after loading them into the Fluidigm C1 fluidics chip. Bright field and

807  fluorescence microscopy images obtained after cell loading reveals the size (small vs. large) and
808  source (RFP* LT-HSC or RFP~ host) of the SPM and LPM. B. Histograms depicting the size
809  distribution of the two main cell clusters identified by hierarchical clustering of transcription
810 factor expression profiles, shown in D. C. t-SNE visualization of the similarity of single isolated
811  peritoneal macrophages derived from transplanted LT-HSC (RFP) or host (RFP-), based on

812  transcription factor expression profiles. The lack of defined clusters in t-SNE map indicate that


https://doi.org/10.1101/2021.04.08.439077

bioRxiv preprint doi: https://doi.org/10.1101/2021.04.08.439077; this version posted April 10, 2021. The copyright holder for this preprint (which

813
814
815
816
817
818
819
820
821
822
823
824
827

was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

LT-HSC-derived macrophages are similar to their host-derived counterpart. D. Hierarchical
clustering of transcription factor expression profiles, determined by Fluidigm Biomark single-
cell multiplexed gPCR, of single-sorted peritoneal macrophages derived from transplanted LT-
HSC (indicated with red bars) or host cells. Analysis yielded two main cell clusters that were
identified as LPM (Cluster 1) and SPM (Cluster 2), based on their size distributions shown in B.
E. Analysis of in vivo phagocytosis of pHrodo-labeled E. coli particles by LPM (1-A/I-E") and
SPM (I-A/I-E*) derived from transplanted LT-HSC (RFP*) or host cells (RFP-), 2 hr after i.p.
injection. F. Quantification of in vivo phagocytosis of E. coli particles by LPM and SPM derived
from transplanted LT-HSC (RFP*, red) or host cells (RFP-, gray), as percentage of cells that
contained phagocytosed E. coli among the specific cell type. G. Example of morphology, F4/80
expression and E. coli uptake by LPM and SPM. Data shown (E,F) are representative of 2
independent experiments and are mean + SD of 5 total mice (2 control and 3 chimeric animals).
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