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The activin receptor lla ligand trap Sotatercept corrects

ineffective erythropoiesis in beta-thalassemia

Michael Dussiot, Thiago T. Maciel, Aurélie Fricot, Céline Chartier, Olivier Negre, Joel Veiga, Damien Grapton,
Etienne Paubelle, Emmanuel Payen, Yves Beuzard, Philippe Leboulch, Jean Antoine Ribeil, Jean-Benoit Arlet,
Francine Coté, Geneviéve Courtois, Thomas O. Daniel, Rajesh Chopra, Victoria Sung, Olivier Hermine and Ivan C.

Moura.

SUPPLEMENTAL FIGURE LEGENDS

Supplemental figure 1: (a-h) RAP-011 effects on hematological parameters in wild-type mice.
C57BL/6 mice were treated with RAP-011 (10 mg/Kg twice a week) or PBS for 30 days. Evaluation of
(a) red blood cell counts (RBC), (b) hematocrit level, (c) percentage and (d) absolute numbers of
reticulocytes, (e) hemoglobin, (f) mean corpuscular volume (MCV), (g) mean corpuscular hemoglobin
(MCH) and (h) MCH concentration (MCHC). (i-l) RAP-011 effects on bone marrow and spleen
cellularity and erythroblasts numbers in wild-type mice 30 days post-treatment. C57BL/6 mice were
treated with RAP-011 or PBS. (i,j) spleen and bone marrow cellularity. (k,I) Absolute numbers of Ter-
119" cells in spleen and bone marrow. (m-0) RAP-011 effects on erythroblast differentiation in

i/t mice were treated 5-30 days with RAP-011 or PBS and cell differentiation

thalassemic mice. Hbb
was evaluated by flow cytometry. The absolute numbers of different erythroblast populations (ProE,
proerythroblast; Ery.A, basophilic erythroblast; Ery.B, late basophilic and polychromatic erythroblast;
Ery.C, orthochromatic erythroblast) on (m) spleen and (n) bone marrow are shown. (o) An index of
ineffective erythropoiesis was established by calculating the ratio of Ery.B and Ery.C populations. (p)
Erythroid differentiation in C57BL/6 mice treated twice a week for 30 days with 10 mg/kg RAP-011 or
PBS. Bone marrow and spleen were harvested and erythroblast differentiation was evaluated by

CD71/Ter-119 staining and FSC distribution. The absolute numbers of erythroblast populations are

shown. *p<0.05, N=5 per group. Data represent means + S.E.M.



b™/" thalassemic mice.

Supplemental figure 2: (a) RAP-011 reduces ineffective erythropoiesis in Hb
(a) lactate dehydrogenase (LDH) levels in thalassemic mice treated for up to 60 days with 10 mg/kg
RAP-011 or PBS. (b-d) RAP-011 effects on bilirubin and LDH levels in wild-type mice. Biochemical
analysis of sera from wild-type mice treated for 30 days with 10 mg/kg RAP-011 or PBS: (b) direct
bilirubin, (c) total bilirubin and (d) LDH. (e-g) RAP-011 effects on iron homeostasis parameters in wild-
type mice. Biochemical analysis of iron homeostasis parameters of sera from wild-type mice treated
for 30 days with RAP-011 or PBS: (e) Systemic iron levels, (f) transferrin levels and (g) transferrin
saturation. (h-j) RAP-011 effects on GDF15 expression. Hob™™ mice were treated with PBS or RAP-
011 for 30 days. Gdf15 mRNA levels measured by gPCR in (h) spleen or (i) bone marrow samples. (j)
RAP-011 has no effect on GDF15 signaling. CAGA-Luc/GFP C2C12 cells were treated with GDF15 (100
ng/ml) or with vehicle in the presence of RAP-011 (10 pg/ml) or a specific GDF15 antibody (1 pg/ml).
Luciferase activity was normalized to GFP fluorescence; values are expressed as relative
luminescence units per relative fluorescence units (RLU/RFU). (k-m) RAP-011 effects on globin chains
expression 30 days post-treatment. Hbb™*"* mice were treated with PBS or RAP-011 for 30 days.
Adult (Hbb-b2) (k) or embryonic (Hbb-bh1 and Hbb-Ey) (I,m) globin mRNAs expression was evaluated
by qPCR in purified immature (CD71%) erythroblasts from wild-type and Hbb™ ™ mice. All data are

expressed as the mean + S.E.M. *P<0.05, **P<0.01, ns=not significant; N=5 per group for each of

three independent experiments performed.

Supplemental figure 3: (a-b) retrospective analysis of dataset GSE34125 showing the expression
levels of several TGF-f3 superfamily. Expression of TGF- superfamily (a) ligands and (b) receptors on
CD71'Ter-119'FSC™" matched erythroblasts from E14.5 fetal livers of wild-type and Hbb™/™

embryos. Data were obtained at Gene Expression Omnibus (http://www.ncbi.nlm.nih.gov/geo) and

analyzed using GEO2R software. (c-f) TGF-f superfamily gene expression analysis in spleen and bone

marrow samples from wild-type and Hbb™™* mice. mRNA levels of (c) Acvr2a, (d) Acvr2b, (e) Acvrlb


http://www.ncbi.nlm.nih.gov/geo

(ALK4) and (f) Tgfbrl (ALK5) were evaluated by gPCR in spleen and bone marrow purifed
erythroblasts derived from wild-type and thalassemic mice. (g-i) Gene expression analysis from

spleen and bone marrow-derived cultured erythroblasts from wild-type and Hbb/th1

mice. (g)
Acvr2a, (h) Acvr2b and (i) Acvrlb (ALK4) mRNA levels evaluated by qPCR. All data are expressed as
the mean + S.E.M. *P<0.05, **P<0.01, ***P<0.005; ns = not significant; N=5 per group for each

independent experiment.

Supplemental figure 4: mRNA levels for TGF-6 family members in spleen and bone marrow
erythroblast samples of wild-type and Hbb™/™* mice. (a) Inha (activin A), (b) Inhb (activin B) and (c)
Gdf15 mRNA levels in spleen and bone marrow erythroblasts from wild-type and thalassemic mice.
(d) RAP-011 effects on Actlla ligands expression. Thalassemic or wild-type erythroblasts were either
cultured in the presence of RAP-011 (10 pg/ml) or PBS for 48h. mRNA levels for activin A (Inha),
activin B (Inhb), GDF11 and ActRlla (Acvr2a) evaluated by gPCR. (e-g) RAP-011 traps GDF11. (e)
Immunoblotting analysis of bone marrow from thalassemic mice treated with PBS and RAP-011 show
a significant decrease of GDF11 protein levels. Recombinant protein was used as a positive control.
(f) Immunohistochemical analysis of GDF11 pro-peptide and mature form in bone marrow from wild-
type and thalassemic mice. (g) Intracellular flow cytometric analysis of splenic erythroblasts treated
with 10 ug/ml RAP-011 or PBS for 48 hours and stained using specific antibodies against activin A,
activin B and GDF11 (proform and mature). Quantification of the staining is shown in the bar graph
and expressed as mean fluorescence intensity (MFI). Right panel demonstrates a representative FACS
histogram where gray lines indicate isotype antibody control, black and red represent PBS or RAP-
011 treated erythroblasts (respectively). Data represent means = S.E.M. All data are expressed as the

mean + S.E.M.*P<0.05, ns=not significant; N=5 per group for each independent experiment.



Supplemental figure 5: GDF11 expression of thalassemic mice and thalassemia subjects. (a) Confocal
micrograph showing a representative section of spleen white pulp (WP) and red pulp (RP) from
Hbb™*" mice. GDF11 protein expression is shown in green, CD71 in red and nuclei (DAPI) are shown
in blue. (b) GDF11 in overexpressed in GPA™ cells from thalassemic subjects. Confocal micrograph
showing a representative cytospin of cultured CD36" erythroblasts from thalassemic subjects and
cord blood-derived erythroblasts from healthy donors. GDF11 protein expression is shown in green.
GPA" erythroblasts are marked in red and nuclei (DAPI) are shown in blue. (c,d) Flow cytometric
guantification of Fas and FasL-positive CD71Ter-119" populations harvested from (c) spleen or (d)
bone marrow of Hbb™/ ™ mice treated twice weekly with 10 mg/kg RAP-011 or PBS. (e) GDF11
inactivation promotes spontaneous apoptosis of erythroblasts. Cultured erythroblasts from
thalassemic mice were transfected with siRNA against a scrambled control (gray), Inhb (blue) or
Gdf11 (red). The histograms represent annexin V binding. (f-h) Recombinant GDF11 activates the
Smad2/3 but not the Smad1/5 pathway. (f) Growing doses of GDF11 (0-100 ng/ml) induces Smad2/3
signaling in C2C12 cells as demonstrated by CAGA-Luc/GFP but not Smad 1/5 signaling as
demonstrated by BRE-Luc/GFP reporter vectors. BMP2 (20 ng/ml) and TGF-B1 (5 ng/ml) were used as
positive controls. (g) The Alk4/AIk5 inhibitors SB505124 and SB431542 abrogate the signaling
induced by GDF11 in C2C12 cells. (h) RAP-011 blocks GDF11 and GDF8 Smad2/3 signaling. CAGA-
Luc/GFP C2C12 cells were treated with GDF11 (100 ng/ml), GDF8 (100 ng/ml) or vehicle in the
presence of RAP-011 (10 pg/ml) or specific neutralizing antibodies (1 pg/ml). Luciferase activity was
normalized to GFP fluorescence; values are expressed as relative luminescence units per relative
fluorescence units (RLU/RFU). All data are expressed as the mean + S.E.M. *P<0.05, **P<0.01, ns=not

significant; N=3 per group for each of three independent experiments performed.

Supplemental figure 6: (a-b) GDF11 neutralization induces terminal maturation of erythroblasts (a)

Erythroblast cultures derived from the spleens of thalassemic mice were treated with neutralizing



antibodies against GDF11 or GDF8 for 48h. Erythroblast differentiation was evaluated by flow
cytometry through CD71/Ter-119 staining and FSC distribution into immature (Ter-119/CD71") and
mature (Ter-1197/CD71) erythroblasts. The percentages of different erythroblast populations
(immature/mature) are shown. (b) Morphology of erythroblasts treated with neutralizing antibodies
against GDF11 or GDF8 for 48h. (c-d) Recombinant GDF11 induces Smad signaling in thalassemic but
not on wild-type erythroblasts. (c) spleen and bone marrow-derived erythroblast culture from wild-

type and Hbb™/™"!

mice under increasing concentrations of recombinant GDF11 (0-500 ng/ml) were
assayed for Smad2 phosphorylation (red) and CD71 (blue) staining by confocal immunofluorescence.

(d) Western blot analysis on bone marrow-derived erythroblasts.

Supplemental figure 7: (a-b) Recombinant GDF11 promotes thalassemic erythroblasts terminal
maturation arrest. (a) Erythroblast differentiation was evaluated in samples treated with
recombinant GDF11 (0-500 ng/ml) for 7 days by flow cytometry through CD71/Ter-119 staining into
immature (Ter-119°/CD71%) and mature (Ter-1197/CD71’) erythroblasts. (d) Percentages of mature
and immature erythroblast populations are shown. (c,d) Effect of recombinant GDF11 on cell
proliferation and survival. Spleen and bone marrow-derived erythroblast culture from wild-type and
Hbb™/™"? mice under increasing concentrations of recombinant GDF11 (0-500 ng/ml) were assayed
for (c) ATP content by a luminescence-based assay and (d) cell counts. All data are expressed as the

mean + S.E.M.*P<0.05, ns=not significant; N=5 per group for each independent experiment.

Supplemental figure 8: A model illustrating the proposed role of ActRlla signaling in ineffective
erythropoiesis of thalassemia. Increased GDF11 levels induce Smad2 activation leading to (i) early
erythroblasts accumulation through the impairment of Fas/Fas-L expression and to (ii) terminal
maturation arrest by promoting oxidative stress (left side of figure). RAP-011, an ActRlla trap,

sequesters GDF11 (and potentially other ActRlla ligands) impairing ActRlla activation and Smad2/3
6



phosphorylation. This results in reduced a-globin aggregates/oxidative stress therefore promoting
terminal erythroid maturation and in activation of Fas/Fas-L pathway resulting in apoptosis of early
erythroblasts (right side of figure). Under these conditions, reversion of ineffective erythropoiesis

results in improvement of anemia of thalassemia.

Nature Medicine: doi:10.1038/nm.3468



SUPPLEMENTAL FIGURE 1 _
B Wild type PBS

B Wild type RAP-011

a b c d
= 12 50 44 T S 0.4- .
€ 3 2 o
g0 = 40 S 3] 8 031
i g 20 g 32
e § 10 S 14 B X 0.1
O 2 T &J x <
2 o 0 0 0
e f g h
50 20 - 50
40 _1E | = 401
s € 3 2" S 5
S 5 T 10 - O
£ 2 2 (S) 5 20
1 5 1 = 104
0 0 0
! Bone marrow number J Spleen total number k Bone marrow Ter-119+ I Spleen Ter-119+
= ‘é 250 = 25 = 150 *
é; <200 +§20 +§1oo
5 [0} » w ‘0_7 n
3 % .g 150 : @ 15 T3
T 2 100 E 810 ‘é g 50
c8 T 50 S 5 3
&) Z Z
0 0 0
ProE: proerythroblast Ery.A: basophilic Ery.B: late basophilic Ery.C: orthochromatic
m and polychromatic and reticulocytes
9 200 200 . 200 X
=)
c 4 150- 150 Q = E 0 1
53
£2, E 100 = 100 ] 100 EEEEEﬁ
£ Clsof = Q = = s0 2 50 @
8 1 é 50
0 01— 01 = 0
Time (d) WT 5 10 30 WT 5 10 30 WT 5 10 30 WT 5 10 30
0O Wild type PBS
n —~ 10 18 4 18 18 O Hbb™'"™"" PBS
S 16 A 16 16 O Hbb™"" RAP-011
5o . 1] ;. ;.
g 506 ] E E
2 10 | 10 10
el QEEEQ@ AR ¢
c ’ 6 - 6 6
3 02 é 14 ; 21l = =
1 = =3
0 0 0 0 = =
Time (d) WT 5 10 30 WT 5 10 30 WT 5 10 30 WT 5 10 30
o Spleen Maturation Index Bone marrow Maturation Index
WT | [~ wT | -
5 HCLh 5 i)
S T+ S T
© 10 LI @ 4 1+
£ HTh g 10 D
= [
30 HT H |* 30 H— T H
0 05 10 15 20 0 5 10 15
Index Ery.B/Ery.C Index Ery.B/Ery.C
P
ProE: proerythroblast Ery.A: basophilic Ery.B: late basophilic Ery.C: orthochromatic
. . 03. 12 12 . and polychromatic 12 and reticulocytes
& 85 10
I E € 02 8 |
E 22 6
g 32 of 4
a © 2
0 0
0.8] 150 -
3 S 06
§ g $ 0.6 100 1
% 3 @- 0.4
3802 50
o<
04 0

Nature Medicine: doi:10.1038/nm.3468



SUPPLEMENTAL FIGURE 2

1
S
(/)] T
0 no
om<
o O
e = -
T 53
T Q9
2 I
¢ o ¢

* 3

o

sl

L O

=)

Fwo

ro

T
(L]

=

T 1 T 1

o O o O

o o O
QL e w

< <
/N HA

a 2,500

o
o
(=}
Y

(

Time (d)

T

(§]

o)

o
@
o
(0]
[oR
2
R
=
|

m Wild type RAP-011

m Wild type PBS
m Wild type RAP-011

1,500 -

1,000 -

o o o
' ® ¥ « ©°

(%) uoneunies J|

500

(Iyn1) Ha" o

<t ™M N «— O

©

©

<

N < (1/6) ulaysuRL|

(inowr) wignug jelol

-

-

-—

|/jowr) uoy

(1nowr) uignuig y00.1Q o)

+

) +

+

I

I

T T T 1T =

© < o~ of

(n2/n 1) s

Aanoe Japodal yoy) <

e

— 3
[2]
z

0.8.6.4.20

~— o o o o
(ypdeo Aq pazijewuou)

uoissaldxa YNYW GLipD

— Mollew auog
)
P4
0 o 0 o
-~ -~ o

(ypdeo Aq pazijewlou)
uoissaidxa YNYHW G LjpD uag|dsg

=

RAP-011 (10 pg/ml)

- beth'l/(M PBS

+

GDF15 antibody (1 pg/ml)

m Hbb""" RAP-011

£

x

<
N ~ ~ o
(unoe-g Aq pazijewuou)
1se|qouyiAua ainjewwl
uoissaidxs YNYw A-qqH

NS

w o 1o o

™ N -~ o

(unoe-g Aq pazijewlou)
1se|qoJdyiAie ainjeww
uoissaldxe YNYW LYq-qqH

© o © °
B

-~ o
(unoe-g Aq pazijew.ou)
se|qoiyifis ainjeww

uoissaldxa YNYW Zgq-qqH

Nature Medicine: doi:10.1038/nm.3468



SUPPLEMENTAL FIGURE 3

a ggg o Wild type Y
= th3/th3 0
2 10+ ° Hbb o
Z 60T ‘%— =
Ke] °
§ 40 2 T - :
g * 3 2, ° &= *
o . - at g - -
R B ) ‘ %
<
[0} O
o) o - s vo- e
0 T T T T T T T T T T T T T T T T T T T T T
ol ] O @
VO 0N O N KO 60 A DO N DD
T N QSRR R RN QPP
40 .
e Wild type
) o Hppt3ths .
< 5. =
_5 =
% ° :...—_ °
2 20 4 . %
% —_"-."'_— # °
() 10 - —e—
c
[0}
O]
0 T T T T T T
N 0 N O 3 O
& N o & Q% D!
9 K\ X N K\ K\
¥ ¥ <O ¥ ¥ ¥
c d
@8 2
% 2 0.0005 - o E % 0.0005 -
<Z): s 0.0004 - <Z( S 0.0004 - .
xr 2 sy
£ & 0.0003 - ES 0.0003-
22z B
= 0.0002 - < 5 0.0002
T N NS © N ne
o 5 0.0001 - XS 0.0001
S E ] SE
S o 0o . s e ol :
2 Wild type Hbb""" Wild type Hbbthit < Wild type Hbbt™1 Wild type Hbb®h!
spleen bone marrow spleen bone marrow
e f
0 i)
o = _ o _
E % 0.005 i>’ 2 0.020 "
< < 4 <z
Z3 0004 Z< 0015 - .
Z 2 * x s
EG 0003 A £E8
.g 2 > > 0.010 -
o 0.002 1 * © g
° 8 o 0 o T
L 001 - o N 0.005 -
Qe 7 T g
NES — | £
o < 0 T T E g 0 T T
< Wild type  Hbb™™! Wild type Hbbh/! Wild type  Hbb"™ Wild type Hbbhnt
spleen bone marrow spleen bone marrow
g h !
[ Bone marrow
34 20 2.0+
_5 —_ ol & ~ = ,5 — Il Spleen
2 < ] 2 = 2 <
» © ® © o o ©
S ® = © 154 = ¢ 1.5
sl ] a2 ed
V) 3 o 3 [} E
< < <
> o o 10 o 1.0
Z 8 z 8 z &
€ g 14 € r_és [= (—EU
© Q )
AN = AN = 5* ~— = 05*
s s s
< < <
O T T O - O T T

Wild type Hbpi/nt Wild type Hbbph/in Wild type Hbpi/nt



SUPPLEMENTAL FIGURE 4

a b c
0 »
§ = 0.0035 - * S ?( 1x10+4 é 5 0.008 _
3 < 0.0030 4 e 3
=% 000251 z23 NS $§ 0006 .
o NS
£ G 0.0020- E25105 s
(] X104
2 2 0.0015- z2 oz 0.004 | ——
58 000101 3 N NS 5%
o XN ‘s S & 0002 -
S 2 0.0005 - NS S E ’l‘ 5 g
S 8 00000 — £2 56
Wild type  Hpptitht  Wild type  Hppthiht = Wild type  Hppnt Wild type  Hpptint ] Wild type  Hppihiint Wild type  Hpptntint
spleen bone marrow spleen bone marrow spleen bone marrow
d
Inhba Inhbb Gdf11 Acvr2a
* * N
C%\ 20+ 10 - 10+ x o 10 7 [l Wild type PBS
.g 2 8 8- g W Hpptith! PBS
8O 159 B Hbb"'t RAP-011
o >
3 g 10 °
< & 4]
gEE s
€5 27
£
0- 0
~ ~
SN f
e Q§$ cg: N BONE MARROW
< o« Q@” Wild type Hbbint
IR 9 9 3
GDFS/11 i <
= E
=
- ©
GDF11 “ N
. - . 200 ym 200 pym
B-actin ——— — ——
"
g =B
200 - W PBS <!
. B RAP-011 o
’g 150 - NS N 200 um é ¢ ?OO um
S NS = -
@ = 3
E 1001 E
i S| ¢
o
= 501 s
isotype GDF11 GDF11  ActivinA  Activin B o L vAGH
(proform)  (mature) 3 20040y S L ”’f_‘.
B
=]
©
E
Antibody isotype E 3
— PBS o :
— RAP-011 200 pm . 200 pm

0 103
GDF11
(mature)

0 0

Nature Medicine: doi:10.1038/nm.3468

Activin A

L Ty T T T

107 10 10 10

Activin B

10° 0



SUPPLEMENTAL FIGURE 5§

Spleen Hbb"h1

a Thalassemia major
patient #1
B wild type
W Hppth't! PBS
c B Hbb RAP-011 d
Spleen Spleen
CD71- Ter-119- CD71- Ter-119-
40 - 40 -
% *% *% g »
9] > <
[&] o 3
-:12: 30 2 30 o
3 = ~ =
8— 204 8— 20 | p=0.056 * §
o 104 w 104 -
o o\o c\
0- 0
e f
"
" —— siControl
€ o
S —— silnhbb [v4
8 3
: 5\ — siGdf11 >
0102 10> 0% 10° GDF11 (ng/ml) 0
Annexin-V BMP2
TGF-p1
g £ 10 h
c5 8 z
o =
£X 6 5 _
23 )
o 4 * o W
S £
5 2 * * =
2 * * o
(@] 0 6 x
GDF11100 ng/ml - + + + + + + + 5

SB505124 (uM) - - 10 1

SB431542 (UM) - -

Nature Medicine: doi:10.1038/nm.3468

40-

30+

204

3

Thalassemia major

Bone marrow

CD71 Ter-119-

CAGA-Luc

10 30 100 O
+

patient #2

Cord blood control

B Wild type
[ ] Hbbthth' PBS
B Hbbt™"1 RAP-011

Bone marrow

40 - CD71- Ter-119

% FasL-positive cells

BRE-Luc

0 3

10 30 100 0 O
+



SUPPLEMENTAL FIGURE 6

a
NS Control IgG Anti-GDF11 Anti-GDF8
120 4 s
— 5 _|immature 5_| immature 5 _| immature
100] == - 10" 76 4 s 4 3% "1 389+15% 0] 856£3.1%
% 80 4 1044 . 10* 10 4
9 E E 3
“2 60 | : 10 103’ 103‘
= 404 3] 3
20 A 10° 4 mature 1024 mature 1024 mature
0 3 236+43% | 3 61.0+1.5% 04 14.4+3.1%
Control  GDF11  GDF8 et e e i as as T
‘ 2 3 4 5 2 3 4 5
[e[€] antibody  antibody o 10 10 10 10 0 10 10 10 10 010 10 10t 10
1 mature
Hl immature Ter-119
b . .
Control Anti-GDF11 Anti-GDF8
@
- &i
&
il
® e
{ @ '
c Wild type Hppthin
Vehicle GDF11 500 ng/ml  Vehicle GDF11 500 ng/ml

Bone marrow

wild type Hbbtit o 20
d GDF11(ng/ml) 0 5 50 500 0 5 50 500 E 15
g e e @ =
WB: pSmad2 | EZ10
- 8
IP: Smad2 g o5
et (2]
o

WB: Smad2 , .—4"1"‘1!1,"’"‘

GDF11(ng/ml) 0 5 50500 0 5 50 500
Wild type Hbpth it




SUPPLEMENTAL FIGURE 7

a Vehicle GDF11 (5 ng/mL) GDF11 (50 ng/mL) GDF11 (500 ng/mL)
10 |c1] 1w0° 10° 4
® Q] immature ot immature o immature o] immature
o1 > 84,9% 83,6% ‘ 78,6% i 91,4%
a i) 3 1 3 3
[e) — 10 1 0 0 10
e |
E R mature B mature ' mature w? mature
o ° ] 13,8% ! 1 15,0% ¢ 9,9% o 7.90% |
g PR w' ot 'BRlS w' ot 0w 1w’ m‘ 10’ [ ln" w' o owet
o]
9 <] 5 5] 5]
; 0 L] 0
o . . .
E|l g ¢ immature |, | immature | . immature | . immature
- 2= 72,4% ’ 88,8% 90,3% 88,6%
N S1s ..
9 2 g o o o
o 2 2 o2 ol
b mature ] mature "7 mature b mature
Ter-119 ° ] = 12, 3% ° 1 10,5% "1 —8,66% ! 1 103%
¥ 10 w e 0 ow ow wt IR R TLR T s o Wt ' wt s
10° 10° 4 10° 10° 4
O immature o' immature ot immature o' immature
ol £ 89,4% 91,7% 88,6% 91,6%
% e 104 10’ 10 1074
8= . : . :
£ '“_" mature “f" mature v mature | "] mature
g . 9, ?6% : 7.25% 1 10,4% : T
o 0w ) 10 T ot o 10t 10 w oot [} u: 10° c" 1w0°
9]
=
9 ] immature| " 1 immature| " immature| " immature
| - . 73,7% . 76,3% . 77.2% . 85,6%
a) £ 10 10 1m0 10
Q2 |z
T
. mature mature . mature s mature
‘Z, 248% | "1 223% | ] 211% | ] 13,3%
TS 10’ ! w0 0w 1 n'_-‘y 1:. _L -.-_-" [ e 10’ ! n'
Bone marrow wild type Bone marrow Hbbt"1 Spleen wild type Spleen Hbb"h1
mature erythroblasts mature erythroblasts mature erythroblasts mature erythroblasts
120 120 120 4
100 100 100 A
2 go 2 gy 2 2 80+
3 3 8 8 Bl immature
5 60 5 60 G G 60 A |:| ;
° o ° o mature
= 40 = 40 s > 401
20 20 20 1
0 0 0-
50 500 50 500 0 5 50 500 50 500
GDF11 (ng/ml) GDF11 (ng/ml) GDF11 (ng/ml) GDF11 (ng/ml)
C
Wild type spleen erythroblasts Hbb"'"" spleen erythroblasts Wild type bone marrow erythroblasts Hbb"'"™" bone marrow erythroblasts
107 —N 10 7 10 - 10 -
NS
< 8- o 81 o 87 =~ 84
= = = ___Ns e
x x x x 6 i
3 6 3 69 _ . 3 =
4 4 4 4
o 44 o 4 o 4 o
< g g <
2 A 2 2 1
0 - 0 - 0 -
0 5 50 500 5 50 500 0 5 50 500
d GDF11 (ng/ml) GDF11 (ng/ml) GDF11 (ng/ml) GDF11 (ng/ml)
Wild type spleen erythroblasts Hbb"" spleen erythroblasts Wild type bone marrow erythroblasts Hbb""™" bone marrow erythroblasts
40,000 40,000 40,0007 40,000
% 30,000 5 30,000 % 30,000 5 30,0004
Qo Qo Qo Qo
€ S * € €
=] 3 - 3 3
£ 20,0004 £ 20,000 . £ 20,0001 £ 20,000
[ [0 [ [
(&) (&) (@) (@)
10,000 10,000- i_._l_i 10,0001 10,000-
0- 0- 0- 0-
0 50 500 0 5 50 500
GDF11 (ng/ml) GDF11 (ng/ml) GDF11 (ng/ml) GDF11 (ng/ml)

Nature Medicine: doi:10.1038/nm.3468



SUPPLEMENTAL FIGURE 8

Steady state erythropoiesis

Ineffective erythropoiesis of thalassemia
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