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Supplementary Methods

Quantitative RT-PCR

The total RNA was extracted from BMDMs using TRIzol reagent (Invitrogen), cDNA
was synthesized using the HiScript II Q RT SuperMix kit (Vazyme), and qRT-PCR was
performed with the ChamQ SYBR qPCR Master Mix kit (Vazyme) by utilizing the ABI
PRISM 7500 Real-time PCR system (Life Technologies) with [(-actin as internal
controls. The primers for CD169 and B-actin were as follows: CDI169-F:
AGTGATAGCAACCGCTGGTTA; CD169-R: GCACAGGTAGGGTGTGGAACG,;
Actin-F: CATCCGTAAAGACCTCTATGCCAAC; and Actin-R:
ATGGAGCCACCGATCCACA.

Immunofluorescence

BMDMs were fixed and stained with rabbit anti-mouse F4/80 (Servicebio) and rat anti-
mouse CD169 antibodies (Biorad) for 12 h. Alexa Fluor 488-conjugated donkey anti-
rat IgG (H+L) (Invitrogen) and Cy3-conjugated goat anti-rabbit IgG (H+L) (Boster)
were used as secondary antibodies. Images were captured with a Nikon ECLIPSE NI

Imaging System (Nikon, Japan).

Hemin-induced K562 cells towards erythroid differentiation

Human erythroleukemia K562 cells were purchased from the ATCC repository and
preserved in our lab. K562 cells were cultured in Roswell Park Memorial Institute
(RPMI) 1640 medium with 10% fetal bovine serum (FBS, ExCell, FSS500) and
induced by 40 pM hemin (MCE) toward erythroid differentiation. The effect of
recombinant human Siglec]1 protein (RD) on K562 differentiation was also observed.
The degree of erythroid differentiation was evaluated by benzidine staining and FACS
assay with CD235a and CD43 staining.

Recombinant Siglec1 protein binding assay

1



BM EBs were sorted by FACS using BD Arialla, then treated with recombinant mouse
Siglec1-Fc and Fc protein at 1x10° cells per mg at 37 °C for 1 h in PBS plus 2% FBS
without EDTA medium. The binding was measured by staining with PE anti-mouse
CD169 (Invitrogen) or DyLight 488 anti-mouse Fc antibody (Abcam) by flow

cytometery.

Blood parameter measurement

After anesthesia, the peripheral blood from the mice was collected into a tube
containing K2EDTA for a complete blood count using Sysmex XN-1000V (Sysmex,
Japan).

Lentivirus overexpression of VCAM-1 in cultured BMDMs
Mouse BMDMs were prepared and infected with control or VCAM-1-overexpressing

lentiviruses at a multiplicity of infection (MOI) of 50 (Shanghai GeneChem) for 36 h

at 37 °C in the presence of 1x HitransG A. Then BMDMs were cultured in fresh

medium for 36 h for further analysis and experiment.

The analyses of EBI macrophages nursing cell phenotype

CD11b"°F4/80" BM macrophages were sorted from CD169 WT and CD169 KO mice
respectively, and cells were lysed in TRIzol. The RNA sequencing was performed on
[llumina Novaseq6000 by Gene Denovo Biotechnology Co. Ltd. (Guangzhou, China)
(Data not shown). The nursing cell phenotype of EBI macrophages was determined
with genes supporting erythropoiesis between CD169 WT and KO BM macrophages,
such as molecules including adhesion, nucleus engulfment, iron handling, transcription

factors, growth factors, and membrane receptors.

Supplementary Table

Table S1. Antibody list. Antibodies used in this study.



Supplementary Figure legends

Figure S1. Overexpression of VCAM-1 on BMDMs might not rescue the
impairment of EBI formation in vitro upon blocking CD169. (A) The schematic
procedure of EBI formation in vitro. BMDMSs pretreated with IgG isotype or anti-
CD169 antibody were mixed with sorted BM EBs at 1:20 ratio and cocultured for 12
hours followed by cytospin analyses. (B) The purity of sorted BM EBs was confirmed
by FACS. (C) The CD169 and VCAM-1 expression of CD11b"F4/80" macrophages
were analyzed by FACS. (D) Lentivirus-mediated VCAM-1 overexpression in BMDMs
was detected by FACS. (E) Sorted BM EBs were co-cultured with control and VCAM-
1 overexpressed BMDMSs pretreated with anti-CD169 antibody, then in vitro EBI
formation was examined by MGG staining (n = 3). (F) Quantitative analyses of in vitro
EBI formation by the percentage of various numbers of surrounding EBs associated
with BMDMs in (E) (n = 3). (G) The binding ability of recombinant mouse CD169-Fc
protein to sorted BM EBs was examined by FACS with recombinant mouse Fc protein
as control stained by anti-mouse Fc antibody (n = 3). (H) The MUC1 and CD43
expression of sorted BM EBs was detected by western blot. Data were shown as mean

+ SEM.

Figure S2. CD169 deficiency is negligible to hematopoietic stem and progenitor
cells development. (A) The genotypes of CD169-CreERT mice were determined by
PCR. (B) The percentage and cell numbers of macrophages in the BM were
quantitatively analyzed as shown in (Figure 2B). (C) Representative flow cytometry
analysis of BM hematopoietic stem and progenitor cells from CD169 WT and KO mice.
(D) The percentage and cell numbers of hematopoietic stem and various progenitor
cells in the BM were calculated and quantitatively compared between CD169 WT and
KO mice. (E) No tdTomato expression was detected in T cells, B cells and NK cells of
CD169-CreERT"- ROSA26-tdTomato ™ mice (n = 3). Data were shown as mean + SEM.



Figure S3. Hemin induces K562 cells towards erythroid differentiation with
increased positive benzidine staining and CD235a expression as well as decreased
CD43 expression. (A) The MFI of CD43 at various stages of BM EBs differentiation
in (Figure 3A) was quantitatively compared by Tukey's multiple comparison test (n =
14). (B) Pearson’s correlation between CD43 and CD44 expression of BM EBs at
distinct stages measured using MF1 is illustrated in a scatter plot. (C-F) K562 cells were
treated with DMSO control or hemin for 24, 48, 72, 96 hours. The positive cell rate of
benzidine staining (C), the percentage of CD235a" K562 cells (D), as well as the CD43
MFI and RFI of K562 cells (E and F) were determined and quantitively compared
between DMSO control and hemin group at different time points (n = 3). Data were

shown as mean + SEM; *p < 0.05; **p <0.01; ***p <0.001.

Figure S4. CD169 deletion could not influence other adhesion molecules
expression in BM EBIs and spleen homeostatic erythropoiesis. (A) CDA43
expression of CD45 CDI11b Ter119" BM EBs as shown in (Figure 5D) was detected
by FACS from CD169 WT and KO mice, and the MFI of CD43 was quantitatively
compared. (B) Representative histograms showing VCAM-1 and oV expression of EBI
central macrophages and their positive percentages in CD169 WT and KO mice. (C
and D) The expression of integrin a4 and integrin 31 on total EBs (C) and Pro-EBs (D)
in BMs of CD169 WT and KO mice was analyzed by FACS. (E) Representative
photograph of spleen dissected from CD169 WT and KO mice. (F) Quantification of
spleen weight in CD169 WT and KO mice. (G) Representative flow cytometry gating
strategy of spleen EBs from CD169 WT and KO mice. (H) The percentage and cell
numbers of spleen EBs as shown in (G) were quantitatively compared between CD169
WT and KO mice. (I) The percentage of spleen EBs at different stages of EBs
development in (G) was quantitatively compared. (J) The CD43 expression of CD45"
CDI11bTerl119" spleen EBs as shown in (G) was detected by FACS from CD169 WT
and KO mice, and the MFI of CD43 was quantitatively compared. (K) The CD169

expression on spleen macrophages was analyzed by FACS in CD169 WT and KO mice,
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respectively. () The percentage and cell numbers of spleen RPM and MZM in (K)
were quantitatively compared. (M) RBC, hematocrit (HCT), and hemoglobin (HGB)
measurement in peripheral blood of CD169 WT and KO mice (n = 3). Data were shown

as mean = SEM.

Figure S5. CD169 deletion might not affect EBI nursing macrophage phenotype
based on RNA sequencing data. (A) The FPKM value of adhesion molecules involved
in macrophage-erythroblast interaction. (B) The FPKM value of nucleus engulfment
associated genes as indicated. (C) The FPKM value of iron handling genes as indicated.
(D) The FPKM value of transcription factors as indicated. (E) The FPKM value of
growth factors as indicated. (F) The FPKM value of membrane receptors as indicated.

Data are shown as mean = SEM (n = 3).

Figure S6. Enhanced BM and spleen stress erythropoiesis in HAPC mice. (A) RBC,
hematocrit (HCT), and hemoglobin (HGB) measurement in peripheral blood of WT
control and HAPC mice. (B) Representative photograph of femurs dissected from
control and HAPC mice. (C) The CD169 expression in EBIs gated as Ter119"F4/80"
live multiplets was determined by FACS from control and HAPC mice, respectively.
(D) The percentage of BM EBIs and CD169 MFI in control and HAPC mice as shown
in (C) were quantitatively compared. (E) Representative flow cytometry gating strategy
of BM EBs from control and HAPC mice. (F) The percentage and cell numbers of BM
EBs as shown in (E) were quantitatively compared between control and HAPC mice.
(G) The percentage of BM EBs at distinct stages of EBs differentiation as shown in (E)
was quantitatively compared. (H) The CD169 expression on BM macrophages was
determined by FACS from control and HAPC mice, respectively. (I) The percentage
and cell numbers of macrophages and monocytes in (H) were quantitatively compared.
(J) Representative photograph of spleen dissected from control and HAPC mice. (K)
Quantification of spleen weight in control and HAPC mice. (L) Representative flow

cytometry gating strategy of spleen EBs from control and HAPC mice. (M) The
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percentage and cell numbers of spleen EBs as shown in (L) were quantitatively
compared between control and HAPC mice. (N) The percentage of spleen EBs at
different stages of EBs development in (L) was quantitatively compared between
control and HAPC mice. (O) The CD169 expression on spleen macrophages was
analyzed by FACS in control and HAPC mice, respectively. (P) The percentage and cell
numbers of spleen RPM and MZM in (O) were quantitatively compared in control and
HAPC mice (n = 3). Data were shown as mean £ SEM; *p < 0.05; **p <0.01; ***p <
0.001.

Figure S7. CD169 is not required for spleen stress erythropoiesis in HAPC. (A)
Representative photograph of femurs dissected from CD169 WT and KO HAPC mice.
(B) CD169 expression on BM macrophages was determined by FACS from CD169 WT
and KO HAPC mice, respectively. (C) The percentage and cell numbers of
macrophages and monocytes in (B) were quantitatively compared (n = 6). (D)
Representative photograph of spleen dissected from CD169 WT and KO HAPC mice.
(E) Quantification of spleen weight in CD169 WT and KO HAPC mice (n = 6). (F)
Representative flow cytometry gating strategy of spleen EBs from CD169 WT and KO
HAPC mice. (G) The percentage and cell numbers of spleen EBs as shown in (F) were
quantitatively compared between CD169 WT and KO HAPC mice (n = 6). (H) The
percentage of spleen EBs at different stages of EBs development in (F) was
quantitatively compared between CD169 WT and KO HAPC mice (n = 6). (I) The
CD43 expression of CD45°CD11b Ter119" spleen EBs as shown in (F) was detected by
FACS from CD169 WT and KO HAPC mice, and the MFI of CD43 was quantitatively
compared (n =4). (J) The CD169 expression on spleen macrophages was analyzed by
FACS in CD169 WT and KO HAPC mice, respectively. (K) The percentage and cell
numbers of spleen RPM and MZM in (J) were quantitatively compared in CD169 WT
and KO HAPC mice (n = 6). (L) RBC, hematocrit (HCT), and hemoglobin (HGB)
measurement in peripheral blood of CD169 WT and KO HAPC mice (n = 6). Data were

shown as mean = SEM; *p < 0.05.



Figure S8. CD169 slightly promotes erythroid differentiation in hemin-induced
K562 cells. K562 cells were treated with hemin or hemin+CD169 for 24, 48, 72, 96
hours. The positive cell rate of benzidine staining (A), the percentage of CD235a" K562
cells (B), as well as the CD43 MFI and RFI of K562 cells (C and D) were determined
and quantitively compared between hemin and hemin+CD169 group at different time

points (n = 3). Data were shown as mean + SEM; *p < 0.05; **p <0.01.
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Figure S2
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Figure S3
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Figure S4
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Figure S5
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Figure S6
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Figure S7
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Figure S8
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