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Supplementary Figure S1. RSPO2 antagonizes BMP signalling in

AML cells.

A B C D
1. 10 S ok
§ 0 RSPO2 é Oo&\ ‘\/Co?‘ '
a 28 BN B siRNA  Control LGR4 _
95), UEJ_G‘ Elma BMP4 0 20 40 0O 20 40 (min)
x 5 - -100 kD
209 4 Cyto. p-cat pSmad1 e e o
= =
3 ) ERK El»m {Smadl [ e - — - -
[0 [3}
x o x 0 Ratio 1 15.618.4 1.4 14.317.8
N N Q0 WX A P >
> v QP
2P W o\§oV N 6Q 690 %90 %QO
TIPS EF EEF &S
AML cell lines THP-1
E = WNT reporter assay G H
1.5 ns 500 —— ns
400 RSPO2Ab - - +
B 5101 > 300 IgG Control kDa RSPO2 +kba
2 | y -100
0 0
6 WNT3A - - + + + + + + + +
) 00’\‘0?\?5‘ RSPO2 - + - + + + + + + +
M RSPO2 Ab - - - . ——
" |
IgG Control - - - - - - -
I BMP4 J . K 5 L
S 2.5 shControl SRSPO2 ShRSPO2
. B . o =20 = 84 41 _#2
la) . =9 R R
pSmadl | - “-- | -55 ; B 15 KRE ek g %3 Dox + + +  kDa
= E=RCP) Cyto. B-cat | e wew W [ e |- 100
T TTTT IR +H °
Egos & 31 ERK |- —] - — - 20
0 0
| RSPO2 —= - __*
RSPO2 BMP4 siControl siRSPO2
M shControl ShRSPO2 #1 ShRSPO2 #2 N Dox - + + +
Dox - + + + + - 4 4 4 4+ -+ 444 RSPO2 - - sl kDa
RSPO2CM - - — - - — - - — Dy
pSmadl [ S Sl s e — e . e || ek L .55 pSmadllIl-ss
ISMad] | - . S| | = a» G WS e M -55 tSmad1 E .55
Ratio 1 0.8 0.8 0.5 0.2 1 2015 12 0.7 1 1.7 1.0 0.3 0.1
o} P . . Q .
c RSPO2i RSPO2i 25
o ! o RSPO2 ID1
2 : @2 20
85 g : g~
08 S : g 15
=9 o | 3}
85 g ; o 10
o X =1 i =
g0 81 3 ! 8 05
[3} " 088 [}
“o : . — € 9
Dox- +1 - + + 41 - + 1 - + + +1- +1 - + + + Dox - + - +}- + - +
RSPO2 T‘ RSPO2CM - -1 = = 4 44} = = 1 = o 4+ ++) - -1 - - + ++ > o > o
0X
| shControl |i[_shrspoz#1___ |i[_shRsPo2#2 ] N P o 0O
c_,\(\ N N &
R shControl shRSPO2
Dox -t -t \pa
pSmad1 .
ISMadl | e —— .55




Figure S1: RSPO2 antagonizes BMP signalling in AML cells. Related to Figure 1.

(A) gRT-PCR analysis of RSPO2 in AML cell lines. n = 1 per group.

(B) qRT-PCR analysis of RSPO1-4 in THP-1 cells. n = 4 per group.

(C) Western blot analysis of cytosolic B-catenin in THP-1 cells upon siLGR4 transfection.

(D) Western blot analysis of phosphorylated (p) Smad1 and total (t) Smadl in THP-1 cells treated with
siRNA and BMP4 as indicated. After overnight starvation, cells were stimulated with 5 ng/ml BMP4 for 20
and 40 min. Ratio shows relative levels of pSmadl normalized to tSmadl1. min, minute.

(E) qRT-PCR analysis of ID1 in THP-1 cells treated with siRNA as indicated. n = 4 per group.

(F) TOPflash reporter assay in HEK293T cells treated with WNT3A, RSPO2 and antibody as indicated.
After overnight incubation with WNT3A, RSPO2 and indicated antibodies, luciferase activity was measured.
0.3, 1.0 and 3.0 pg/ml antibodies were used for the experiment. n = 3 per group. RLU, relative light units.
(G) Western blot analysis of cytosolic B-catenin in THP-1 cells upon antibody treatment as indicated. 3.0
pg/ml antibodies were used for the experiment.

(H) Western blot analysis of cytosolic B-catenin in THP-1 cells upon treatment with RSPO2 recombinant
protein (0.1 pg/ml) for 24 hrs.

(1) Western blot analysis of phosphorylated (p) Smad1l and total (t) Smadl in THP-1 cells treated with BMP4
and RSPO2 as indicated. After overnight starvation, cells were co-stimulated with 2.5 ng/mL BMP4 and
increasing amount of RSPO2 (0.1, 0.2, 0.4 pug/ml) for 30 min.

(J) gRT-PCR analysis of ID1 in THP-1 cells treated with BMP4 (25 ng/ml) and RSPO2 (0.2, 0.4 pg/ml). n =
4 per group.

(K) gRT-PCR analysis of ID1 in THP-1 cells treated with siRNA and RSPO2 (0.2 pg/ml) as indicated. n =4
per group.

(L) Western blot analysis of cytosolic B-catenin in THP-1 shRNA clones after Dox treatment for 3 days.
(M) Western blot analysis of pSmad1 and tSmad1 in THP-1 clones treated as indicated. Cells were
stimulated by Dox with or without increasing amount of RSPO2 conditional medium for 3 days.

(N) Western blot analysis of pSmadl and tSmad1 in THP-1 shRSPO2 #1 cells treated as indicated. Cells
were stimulated by Dox with or without increasing amount of RSPO2 recombinant protein (0.2, 0.5 pug/ml)
for 3 days.

(O) gRT-PCR analysis of ID1 in THP-1 shRSPO2 #1 cells treated with as indicated. Cells were stimulated
by Dox with or without increasing amount of RSPO2 recombinant protein (0.2, 0.5 pg/ml) for 3 days. n=4
per group.

(P) gRT-PCR analysis of RSPO2 and ID1 in THP-1 clones with Dox and RSPO2 treatment. Cells were
stimulated by Dox with or without increasing amount of RSPO2 for 3 days. n = 4 per group.

(Q) gRT-PCR analysis of RSPO2 and ID1 in MOLM14 clones upon Dox treatment for 3 days. n = 4 per
group.

(R) Western blot analysis of pSmadl and tSmadl in MOLM14 clones upon Dox treatment for 3 days.
Results are presented as the mean + SD. *p < 0.05, **p < 0.01, ***p < 0.001, and ****p<0.0001 from
unpaired t-test for experiments with two groups or one-way ANOVA for experiments with more than two
groups.



Supplementary Figure S2. RSPO2 inhibits differentiation of AML
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Figure S2. RSPO2 inhibits differentiation of AML cells. Related to Figure 2.

(A) gRT-PCR analysis of CD14 and CD11B in THP-1 clones upon Dox treatment for 3 days. n = 4 per
group.

(B-C) Quantification of FACS analysis for CD11B*- or CD14* cells upon antibody treatment of THP-1
cells. 0.3, 1.0 and 3.0 pg/ml antibodies were used for the experiment. n = 3 per group.

(D) Wright-Giemsa staining of THP-1 shRSPO2 #1 cells after Dox treatment for 8 days. Scale bar = 10
UM.

(E-F) Quantification of FACS analysis for CD14*- or CD11B* cells upon siRNA transfection and RSPO2
recombinant protein treatment. n = 3 per group.

(G) qRT-PCR analysis of CD11B in THP-1 cells stimulated by 10 nM ATRA, with or without increasing
amount of RSPO2 recombinant protein (0.2, 0.5 pg/ml) or conditioned medium for 3 days. n = 4 per
group. ATRA, all-trans retinoic acid. CM, conditioned medium.

(H) Quantification of FACS analysis for CD11B* cells in THP-1 clones treated as indicated. Cells were
stimulated by 1 nM ATRA and Dox for 3 days before analysis. n = 3 per group.

(1) Wright-Giemsa staining of MOLM14 shRSPO2 cells after Dox treatment for 7 days. Scale bar = 10
HM.

(J) gqRT-PCR analysis for RSPO2, ID1, CD14 and CD11B expression in U937 clone upon Dox treatment
for 3 days. n=1 per group.

(K) FACS analysis for CD11B* cells in U937 clones upon Dox treatment for 3 days.

(L) Western blot analysis of pSmadl and tSmad1 in THP-1 cells after BMP4 and BMP receptor inhibitor
DMH2 treatment. Cells were stimulated by 10 ng/ml BMP4 for 30 min. 100 nM DMH2 was added for
another 30 min incubation before WB analysis.

(M) Western blot analysis of pSmad1 and tSmad1 in THP-1 cells after overnight IWP-2 (1, 3 and 10 puM)
treatment.

(N-P) FACS plots for CD14*- or CD11B* cells in THP-1 cells following overnight treatment with
WNT3A (N), DKK1 (O), or IWP-2 (P).

(Q-S) Western blot analyses in THP-1 cells treated as indicated. XAV, Axin stabilizer XAV 939. 0.01, 0.1,
1, 10 uM IWP-2 were used (S).

(T) gRT-PCR analysis for ID1 and CD11B expression in THP-1 cells treated as indicated. 10 uM ATRA,
0.01 pM IWP-2 and 0.4 pg/ml RSPO2 were used. n = 4 per group.

Results are presented as the mean + SD. *p < 0.05, ***p < 0.001, and ****p<0.0001 from unpaired t-test

for experiments with two groups or one-way ANOVA for experiments with more than two groups.



Supplementary Figure S3. RSPO2 deficiency sensitizes THP-1 to
chemotherapeutic drug treatment.
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Figure S3. RSPO2 deficiency sensitizes THP-1 to chemotherapeutic drug treatment. Related to
Figure 3.

(A) Total cell count of THP-1 shRSPO2 #1 cells treated with Dox, RSPO2 proteins (0.1, 0.2 pg/ml) and
200 nM LDN 193189 for 6 days. n = 3 per group.

(B) Total cell count of THP-1 cells treated with increasing amount of IWP-2 (1, 3, 10 uM) and 10 nM
ATRA for 6 days. n = 3 per group.

(C-D) Correlation between the mMRNA expression levels of RSPO2/RSPO1 and AraC logIC50 in different
AML cell lines. IC50 was determined after 3 days incubation with increasing amount of AraC.

(E) Total cell count of THP-1 clones treated with Dox and AraC at low (1 uM) or high dose (3 uM) for 3
days. n = 3 per group.

Results are presented as the mean + SD. *p < 0.05, **p < 0.01 from unpaired t-test.



Supplementary Figure S4. Loss of RSPO2 induces BMP signalling in
primary blood cells.
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Figure S4. Loss of RSPO2 induces BMP signalling in primary blood cells. Related to Figure 4.

(A) Quantification of FACS analysis on cells collected from colony formation assays (Figure 4F). n = 5/6
per group.

(B) Western blot analysis of phosphorylated (p) Smad1 and total (t) Smadl in mouse bone marrow cells
after SIRNA transfection.

(C) Wright-Giemsa staining of mouse bone marrow cells upon siRNA transfection and M-CSF
stimulation. Percentage of macrophages and monocytes was quantified from seven different fields based
on the morphological characterization. Scale bar = 10 uM. M, macrophage. Mo, monocyte. G,
granulocyte.

(D) Scheme of experimental setup for human primary monocytes differentiation.

(E-F) gRT-PCR analysis for RSPO2 and ID1 expression in human primary monocytes upon siRNA
transfection. (E), data pooled from three different donors. (F), data showing ID1 expression in three
different donors separately.

Results are presented as the mean + SD. *p < 0.05, **p < 0.01, ***p < 0.001 from unpaired t-test.



Supplementary Figure S5. High RSPO2 expression is a predictor for
poor prognosis in AML.
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Figure S5. High RSPO2 expression is a predictor for poor prognosis in AML. Related to Figure 5.
(A-L) Kaplan-Meier plot of AML patients stratified by different gene expression levels (low and high

according to the median).

(M) Table showing the number of patients analyzed (n), hazard ratio (HR), median survival ratio and

significance of survival differences. Log-rank test was used for statistical analysis.



Supplementary Figure S6. Loss of RSPO2 reduces tumor burden in
an AML xenograft model.
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Figure S6. Loss of RSPO2 reduces tumor burden in an AML xenograft model. Related to Figure 6.
(A-C) Images of livers and spleens harvested from mice xenografted with THP-1 cell lines expressing the
indicated Dox-inducible shRNAs treated with (+) or without (-) Dox. Scale bar =1 cm.

(D-E) Liver and spleen weights from mice xenografted with THP-1 cell lines expressing the indicated
Dox-inducible shRNAs treated with (+) or without (-) Dox. Organ weights were normalized to total body
weight of the corresponding mouse. Samples were analyzed on day 50 post cell-injection for shControl,
day 57 post cell-injection for shRSPO2-1 and day 42 post cell-injection for shRSPO2-2 separately.
Samples from Dox treated and not treated group were analyzed at the same time.

Results are presented as the mean + SD. **p < 0.01, ***p < 0.001, ****p < 0.0001 from unpaired t-test.



