ADVANCES IN SKELETAL MUSCLE KER-065, a novel ActRll-Fc ligand trap, increased functional muscle and bone mass
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RKER-065 demonstrated dose-dependent increases in trabecular bone in mice

Introduction RKER-065 demonstrated dose-dependent increases in percent body weight and lean mass

Neuromuscular diseases (NMDs) are characterized by muscle atrophy and loss of functional muscle | lLRLLLISS

strength; however, bone loss is also prevalent, which can lead to debilitating fractures. Ligands in the TGF-3 a) Change in Body Weight b) = Change in Lean Mass a)  Bone Volume Fraction b)  Trabecular Separation c)  Trabecular Number
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nhibiting the signaling of these ligands with a soluble form of ActRIIB (ActRIIB-Fc) increased lean mass in '2 / ¥ 30 [ (mgkg) = § % 100- é
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4][5][6]. However, Phase 2 clinical trials were halted due to adverse events of nose and gum bleeding. "8’) 4 = e O Q 9 20 - § T o I oLl 1 oL 1
These effects were attributed to BMP9 inhibition which is critical for vascular remodeling. Keros £ iy - 3 ﬁ vehicle 03 10 30 10 20 vehicle 0.3 10 30 10 20 vehicle 0.3 10 30 10 20
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with reduced BMP9 binding while maintaining the muscle and bone anabolic properties of wild-type - Study Day L !
ActRIIB. KER-065 is a chimera comprised of modified extracellular domains of ActRIIA and ActRIIB fused to o -10 RKER-065 (mg/kg)

the Fc of human IgG to maximally bind activins and GDFs with minimal BMP9 binding. RKER-065 is the
research form of KER-065, having a murine (IgG2a) Fc in place of the human (IgG1) Fc domain. Treatment
of wild-type mice with RKER-065 demonstrated increased muscle and bone mass.

Methods: To compare the effects on muscle, 12-week-old male C57BL/6 mice were treated with vehicle

(Veh; volume by weight), 0.3, 1, 3, 10, or 20 mg/kg RKER-065 dosed weekly (QW) for 6 weeks. Body mass was
measured once a week while lean mass was assessed via nuclear magnetic resonance (NMR) at baseline and
study termination. Mice were sacrificed 48 hours post final dose. For lean mass, an ordinary one-way ANOVA
and Dunnett's multiple comparisons tests. Data is shown as the mean +SEM, **p<0.01, ***p<0.001, ****
p<0.0001, ns=not significant.
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Results: a) RKER-065 increased body weight in a dose-dependent manner. b) Observed increase in body

KER-065 observed to bind and inhibit negative regulators of muscle mass weight was associated with a significant increase in lean mass at 3, 10, and 20 mg/kg. e '
R:?\) Activin A b) Activin B c) GDF-8 Methods: Listed in previous panel. Trabecular bone microarchitecture was measured at proximal tibia
o s T, Pissocition ___sinding Dissocatin RKER-065 promoted dose-dependent skeletal muscle growth and a significant increase in via uCt (GX2). Statistical analysis is shown versus vehicle and was done using an ordinary one-way
0] o . muscle strength in mice ANOVA and Dunnett’s multiple comparisons test. Data are shown as the mean +SEM, *p<0.05,
N o] : **n<0.01, ***p<0.001, ****p<0.0001.
e : °1 " : a) Pectoralis b) Tibialis Anterior Results: a-c) RKER-065 treatment increased bone volume, reduced trabecular separation and
: ol : 0.5- 0.16- increased trabecular number. d) Representative images of trabecular bone within proximal tibia

10 —

10 —

0

I I I I I I I 1 10

A N — . KER-065 increased bodyweight and lean mass in WT mice compared to vehicle and

. 100 -50 0 50 100 150 200 250 300 *k%k
. S -~ | | Kk *k ActRIIB-Fc
a) .
=2 Bodyweight b) Lean Mass
d) GDF-11 e) f) |

. Binding Dissociation KER-065 Inhibition of Activin and GDF-11 Signaling . * % ¥

60 L KD (p M) e _ -e- Activin A (25 ng/mL) . —I_ .

o 1 o . = Activin B (25 ng/mL) 1 ) ) _ * % ns

- Activin A 48 5 -+ GDF-11 (50 ng/mL) o

40 | . -

¢ w4 Activin B 13 ] 0.2- : 0.08- . -
: 1.0 3.0 10 20

o
T

o
N
|

Weight (g)
o
N
|

Weight (g)

(@)

w
|

N

o

|
N
T

o

H

o
|

=
o)
l

w
o
|

Percent Inhibition

Percent Change from Baseline (%)
o
|

Percent Change from Baseline (%)
S
|

: IZ ] GDE-8 <10 Vehicle 0.3 Vehicle 0.3 1.0 3.0 10 20 Kk
. [ R GDF-11 6 T e RKER-065 (mg/kg) RKER-065 (mg/kg) >”
100 -50 0 50 100 150 200 250 300 C) - _ © —O - 10
S Gastrocnemius d) Quadricep 0 —
0 2 4 6 8 10 12
Methods: Ligand binding was evaluated by surface plasmon resonance (SPR). Ligand inhibition was also 0.57 0.6 Study Day 0-
evaluated in a cell-based luciferase reporter assay.
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Results: KER-065 was engineered to bind activins A and B, GDF-8, and GDF-11 with high affinity and reduced *% 0.5- ectoralls ‘bialls Anterior
BMP9. SPR sensorgrams demonstrated that KER-065 did bind a) activin A, b) activin B, c) GDF-8, d) GDF-11 with S 0.4 - Sk kK il i **
high affinity. e) KD values for SPR results using a Biacore T200 and 8k.* no dissociation was observed. f) HEK- E - 0.5 ns * 00 ns ns 0.15+ ns ns
293-SBE-luc cell reporter assays demonstrated KER-065-mediated inhibition of activin A, activin B, and GDF-11 [= 2__2) 0.4 04—
ligands with IC50s of 54.3, 34.4, and 45.4 ng/mL, respectively. Due to the sequence homology between GDF-8 %’ — %’ = = 0.4- o
and GDF-11, we expect GDF-8 inhibitory results to be similar to GDF-11. 0.3- 03 - g 0.37 = 2
KER-065 had reduced affinity to BMP9 compared to ActRIIB-Fc = 0 = 0.2- = 0.05-
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* 7 f Methods: To compare the effects on muscle, 12-week-old male C57BL/6 mice were treated with
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s . ) Forelimb Grip Strength RKER-065 mFc Exposure ActRIIB-Fc, KER-065 (10 mg/kg) or Vehicle (Veh; volume by weight) QW for 12 days. Body mass was
g 5 1 0.18— 10000 measured twice a week while lean mass was assessed via nuclear magnetic resonance (NMR) at study
N | _ termination after a total of 4 doses. Mice were sacrificed 48-72 hours post final dose. Statistical
| o] 8000 analysis was done using a 2-way ANOVA and Tukey’s multiple comparisons for body mass. For lean
10 R, * © Vehice § mass, an ordinary one-way ANOVA and Dunnett's multiple comparisons tests. Data is shown +SEM,
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c) BMPO cell assay d) g e 30 % 4000 Results: a) Administration of RKER-065 significantly increased the percent change in body weight
" 0.14- o 10 § from baseline when compared to vehicle and ActRIIB-Fc. b) This increase in weight can be attributed
150- S 2000 . ec . : . . .
= KER-065 o 20 to a significant increase in lean mass. c-e) The observed increase in total lean mass is underscored by
- -~ ActRIIB-Fc observed increases in the mass of individual muscle types.
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. 50- KER-065 9.1 pg/ml Study Day RKER-065 « KER-065 was engineered to have reduced BMP9 binding while retaining strong affinity to activins A
> and B, GDF-8 and GDF-11.
. ActRIIB-Fc 0.023 pg/ml * Preclinical studies demonstrate RKER-065 treatment led to robust increase in body mass, muscle
000l 001 01 1 0 100 mass, functional strength, and bone formation.
ug/mi Methods: a-d) At study termination outlined in the previous panel and muscles were collected and weighed. * These results demonstrate Keros Therapeutics can leverage its proprietary discovery approach to
Methods: BMP9 binding was evaluated by surface plasmon resonance (SPR). KER-065 was also || Weights listed are the average of bilateral muscles. e) Forelimb grip strength was measured at baseline and generate investigational ligand traps that have the potential to treat musculoskeletal disorders while
: : : : : L. . . . : : potentially limiting the adverse events associated with BMP9 inhibition.
evaluated alongside ActRIIB-Fc in a luciferase reporter assay with C2C12-BRE-luc reporter cells for its §§ study termination. Statistical analysis is shown versus vehicle and was done using an ordinary one-way
ability to inhibit BMP-9 signaling. ANOVA and Dunnett’s multiple c.omparisons tests. Data are shown as the mean +SEM, *p<0.05, **p.<0.01,. Correspondence
*¥**p<0.001, ****p<0.0001. f) Circulating mFc exposure measured via in-house ELISA that detects circulating
Results: a) ActRIIB-Fc sensorgram of BMP9 binding profiles by Biacore. b) KER-065 sensorgram of BMP9 | | levels of protein in serum. Justin Frantz
binding showed an increase in the rate of dissociation as compared to ActRIIB-Fc. ¢c) C2C12-BRE-luc cell -
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reporter assays showed that ActRIIB-Fc potently inhibited BMP9 signaling, whereas KER-065-mediated || | Results: Dose-dependent increase observed in muscle mass of a) pectoralis, b) tibialis anterior, c) 617-221-9100
inhibition was reduced. d) Calculated 1C50s demonstrate that KER-065 exhibited a 400-fold lower | quadriceps d) gastrocnemius. e) Observed muscle mass increases were associated with a significant ] ]
inhibition of BMP9 compared to ActRIIB-Fc. increase in functional strength. f) ELISA results demonstrated a dose-dependent exposure.
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