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Supplementary Figure 1. The of Hb curve of the proband and the mutations analysis. (a)
Other parameters of PB of the proband. (b) The Hb curve over time under steroids treatment
and red blood cell transfusion. (c) Numbers of mutations shared by the proband and his
mother, grandmother, father, grandfather, and uncle. (d) The numbers of homozygous and
heterozygous mutations shared between the proband and his mother, grandmother, father,

grandfather, or uncle.
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Supplementary Figure 2. The TLR8"#3* mutation is a GOF mutation and impairs
erythropoiesis. (a) Representative immunoblotting of TLR8 in HEK293T cells expressing

TLR8 and THP1 cells treated with or without 20 ng/ml IFNy. (b) Representative



immunoblotting of TLR8 in HEK293T cells transfected with GFP/ TLR8"T | TLR&mtant
plasmids for 24h followed by VTX2337 treatment for 24h and the quantitation (n = 3
biologically independent experiments). (c) Representative immunoblotting of TLR8 in
differentiated THP1 cells and the quantitation (n = 3 biologically independent experiments). (d)
Representative flow cytometry of TLR8 in differentiated THP1 cells and the quantitation (n = 3
biologically independent experiments). (e) Relative expression of the downstream targets of
TLRS8 in primary PBMNs from the proband and his mother. (f) Cell viability of isogenic CTRL
and TLR8V#% mutant HUDEP2 cells treated with various concentrations of VTX2337 for 48h.
The viability of cells was normalized to cells without treatment (n = 3 biologically independent
experiments). (g) Schematic illustrating CRISPR/Cas9-mediated knock-in strategy of the
mutant hESCs. (h) Representative immunoblotting of TLR8 in CD45* hESCs-derived HSPCs
and the quantitation (n = 3 biologically independent experiments). (i) The analysis of total
apoptosis in WT and TLR8 mutant cells on day 8 of erythroid differentiation (n = 3 biologically
independent experiments). (j) The analysis of Annexin V* cells in CD71*CD235a* population
with/without VTX2337 treatment on day 8 of erythroid differentiation (n = 3 biologically
independent experiments). (k) The percentage of Ki67* cells in colonies collected on day 14.
(I) The percentage of CFUs formed by 12000 CD45" HSPCs from WT and mutant ESCs
treated with vehicle, 10 uM VTX2337 or 10 yM CUCPT8m (n = 3 biologically independent
experiments). Data are mean = SEM; statistical significance was determined using the
unpaired two-tailed Student’s t-test for two groups comparison or one-way ANOVA for multiple

comparisons. **P < 0.01, ***P < 0.001, ****P < 0.0001, ns = not significant.
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Supplementary Figure 3. TLRS8 activation impairs erythropoiesis. (a) The quantitation of
TLR8 in CD34* on days 4, 8, 11, and 14 (n = 3 biologically independent experiments). (b)
Frequencies of colonies generated by sorted erythroid progenitors on day 5 of erythroid
differentiation (n = 4 biologically independent experiments). (c) The quantitation of TLR8 in
BFU-E and CFU-E cells (n = 3 biologically independent experiments). (d) The effects of
VTX2337 and CUCPT8m on erythroid differentiation and apoptosis of day 11 differentiated

erythroid cells. Cultures were supplemented with VTX2337 and CUCPT8m at various



concentrations from days 8 to 11 of differentiation. (e) Cumulative proliferation curves of
CD34" cells subjected to 10 yM VTX2337 or 10 yM CUCPT8m treatment from day 0 to 11 of
erythroid differentiation (n = 3 biologically independent experiments). (f) Colony-forming assay
showing numbers of colonies produced by CB-derived CD34* HSPCs. CD34* cells were pre-
incubated with 10 yM VTX2337 or 10 yM CUCPT8m in expansion medium for 3 days. Then
200 cells were seeded in semi-solid medium containing 10 yM VTX2337 or 10 yM CUCPT8m
(n = 3 biologically independent experiments). (g) Representative images of BFU-E from
biological triplicate; scale bar = 100 um. The histogram indicates the area of BFU-E colonies.
(h) TLR8 expression in erythroid cells derived from CB CD34" cells at indicated time points
during erythroid differentiation after VTX2337 or CUCPT8m treatment (n = 3 biologically
independent experiments). (i) Apoptosis of CFU-E in CD34* cells on day 6 of erythroid
differentiation. CFU-E were gated as CD123:CD235aCD34°CD36" followed by apoptosis
assay (n = 3 biologically independent experiments). Data are mean + SEM; statistical
significance was determined using the unpaired two-tailed Student’s t-test for two groups
comparison or two-way ANOVA for multiple comparisons. *P < 0.05, **P < 0.01, ***P < 0.001,

****P < 0.0001, ns = not significant.
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Supplementary Figure 4. Linkage of TLR8 activity with EPO/EPOR/JAK/STATS5 signaling
pathways. (a) Cytokine assay of TLR8 downstream targets in the CM (n = 3 biologically
independent experiments). (b) The percentage of CD71+CD235a+ cells and cell number (c)
from day 0 to day 8 of erythroid differentiation (CB-derived CD34+ cells) (n = 3 biologically
independent experiments). (d) Immunoblotting of STATS phosphorylation in HUDEP2 cells
treated with 0.5 U/ml EPO for various times and the quantitation (n = 3 biologically
independent experiments). (e) Immunoblotting of STATS phosphorylation in HUDEP2 cells
treated with EPO and VTX2337 for 2h and the quantitation (n = 3 biologically independent
experiments). (f) Relative expression of BCL-xL in day 11-differentiated erythroid cells
following treatments (n = 5 biologically independent experiments). (g) Immunoblotting of the
indicated proteins in HUDEP2 cells treated with EPO or in combination with VTX2337 for
various times and the quantitation (n = 3 biologically independent experiments). (h) Silver
staining showing proteins immunoprecipitated by anti-STAT5 antibody from HuDEP2 cells

treated with/without 10 pM VTX2337 for 2 h. (i) In vitro phosphatase assay showing the



effects of WT and mutant PGAMS on p-STATS and the quantitation (n = 3 biologically
independent experiments). (j) The quantitation of the co-immunoprecipitated ANXA2 and
STATS with STAT5 and ANAX2 in HUDEP2 cells treated with VTX2337 (n = 3 biologically
independent experiments). (k) Immunoblotting of t-STAT5 and p-STATS in plasma membrane
of HUDEP?2 cells treated with vehicle or VTX2337 for 10 minutes and the quantitation. Na-K
ATPase is the loading control of membrane protein (n = 3 biologically independent
experiments). (I) The quantitation of p-STAT5 in ANXA2-depleted HUDEP2 cells treated with
CUCPT8m (n = 3 biologically independent experiments). (m) Immunoblotting of TLRS8 in
isogenic CTRL and TLR8-knockout HUDEP2 cells and the quantitation (n = 3 biologically
independent experiments). (n) The quantitation of p-STATS in TLR8-knockout HUDEP2 cells
treated with CUCPT8m (n = 3 biologically independent experiments). Data are mean + SEM;
statistical significance was determined using the unpaired two-tailed Student’s t-test for two
groups comparison or one-way ANOVA for multiple comparisons. *P < 0.05, **P < 0.01, ***P <

0.001, ****P < 0.0001, ns = not significant.
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Supplementary Figure 5. TLR8 inhibition improves erythropoiesis of CD34* cells from
adult BM. (a) Representative flow cytometry showing erythroid differentiation of cells from
healthy adult BM on day 11 of differentiation and the statistics of the relative MFI of CD235a
(n = 3 biologically independent experiments). (b) The statistics of the normalized cumulative
proliferation rate (n = 3 biologically independent experiments). Data are mean + SEM,;
statistical significance was determined using the unpaired two-tailed Student’s t-test. *P <

0.05, **P < 0.01.
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Supplementary table 1. Patient information of family members suffering from various diseases.

Patients Diseases Gender Life-span
G2-1 Leukemia Male 20-yr
G2-3 Leukemia Male 20-yr
G2-5 Infertity Female --
G3-2 Leukemia Female 46-yr
G3-3 Lymphoma Male 50-yr
G3-10 Pure red cell aplasia Female --
G4-4 Rheumatism Female --
G4-15 Anemia Male 7-month
G5-4(Proband)  finherited non-hemolytic |Male 4-yr
anemia

Supplementary table 2. Sequences of gRNA, gPCR primers, and shRNA used.

name sequences

sgRNA-1 TGCCGGGTATCTTTTACCAACGG
sgRNA-2 GCTTAGACTCATTATGGTGGTGG
sgRNA-3 ATACTGGATAGAGGATGCTATGG
sgRNA-4 CACCGTTGGTAAAAGATACC

BCL-xL: Forward |5-AAGAGAACAGGACTGAGGCC-3’
BCL-xL: Reverse [5-TTGCTTTACTGCTGCCATGG-3
18S: Forward 5-ACCGCAGCTAGGAATAATGGA-3
18S: Reverse 5-GCCTCAGTTCCGAAAACCA-3
ANXA2 shRNA 1# [5-GCAGGAAATTAACAGAGTCTA-3’
ANXA2 shRNA 2# [5-CGGGATGCTTTGAACATTGAA-3’




Raw data of Western
blotting
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