Efficacy of inhibitor on wild-type ACVR1 and R206H mutant in C2C12 cells (by DLA)
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Background:
There are concerns that compounds that are effective in inhibiting ALK2 by occupying its ATP-
binding pocket might have reduced efficacy against mutant ALK2. That will be undesirable since the
compounds should also target the mutant gain-of-function ALK2 in DIPG cells. The following
experiment takes advantage of the fact that ALK2-R206H mutant confers a neofunction of being
activated by Activin A (not activating towards wild-type ALK2). Therefore, using Activin A as the
stimulation ligand, the effectiveness of inhibition on ALK2-R206H can be specifically determined.
BMP6 which activates both wild-type ALK2 and ALK2-R206H is also included.

Experimental details:

Day 1
5x10* C2C12 cells were seeded into each well of 2 6-well plates
6-well layout (for transfection) 5x1074 cells per well
ACVR1 wild-type ACVR1R206H BRE=4000ngX12=48,000ng  ACVR1-C-FLAG=4000ngX5=20,000ng
| | | | [ [ | | RLTK=1000ngX12=12,000ng  ACVR1R206H-C-FLAG=4000ngX5=20,000ng
| | [ocona | | | Jocona | Lipofectamine=10X12=120ul  pCDNA=4000ngX2=8,000ng

OptiMEM=250ulX12X2=6,000ul

96-well layout (for DLA)

No LDN LDN 0.01ug LDN 0.1ug LDN 1ug 1x1073 transfected C2C12 cells per well

1 2 3 4 5 6 7 8 9 10 11 12 27x10"3 cells needed for ACVR1 wild-type and R206H

ACVR1wild-type  Activin A 100ng/ml
ACVR1 R206H Activin A 100ng/ml
ACVR1 wild-type BMP6 250ng/ml
ACVR1 R206H BMP6 250ng/ml
ACVR1 wild-type BMP7 250ng/ml
ACVR1 R206H BMP7 250ng/ml
pCDNA ACVR1 wild-type ACVR1R206H No stimulation/no LDN
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Day 2
Cells in 6-well plates were transfected with RLTK (1000ng), BRE (4000ng) and either pCDNA control
(4000ng), ACVR1-C-FLAG (4000ng) or ACVR1R206H-C-FLAG (4000ng)

Day 3
Cells were trypsinized and reseeded at 1x103 cells per well in 96-well plate
Excess cells were lysed for WB to control for ACVR1 transfection/expression

Day 4
Cells were starved in DMEM 1%FBS for 6 hours
Cells were stimulated with Activin A (100ug/ml) or BMP7 (100ug/ml)

Day 5

Cells were washed once in PBS, lysed in 1XPLB for 30 minutes and luciferase signals were measured
in Pherastar FSX with two injectors as per kit instruction. (Promega Dual-Luciferase Reporter Assay
System #E1060)



Results:
Wild-type ALK2 and ALK2-R206H expression control
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Average

No ligand 0 0.001 0.01 0.1 LDN193189
ACVR1 1 0.300665 0.876738 0.964492 0.347561 ActA 100ng/ml
R206H 1 15.85677 7.136128 1.340548 0.422377 ActA 100ng/ml
ACVR1 1 17.12996 5.869717 1.254291 1.196066 BMP6 250ng/ml
R206H 1 14.75898 9.280661 1.02679 0.407371 BMP6 250ng/ml

Std Dev

No ligand 0 0.001 0.01 0.1 LDN193189

ACVR1 0.08506 0.113356 0.557095 0.349775 0.252478 ActA 100ng/ml
R206H 0.640728 8.631125 5.22021 0.256713 0.163617 ActA 100ng/ml
ACVR1 0.08506 7.730027 2.524771 0.269604 1.50289 BMP6 250ng/ml
R206H 0.640728 4.910557 8.541368 0.121996 0.029444 BMP6 250ng/ml

Activin A (100ng/ml) BMP6 (250ng/ml)
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Conclusion:
ACVR1-R206H mutant is not more resistant to inhibitor LDN193189 compare to wild-type ACVR1



