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Supplementary Figure S1. Time-dependent inhibition of LSD1 by 2a, 2b and 2c at a concentration of 0.2 

μM. 
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Supplementary Figure S2. KDM4C inhibitory activities of 2a, 2b and 2b at a concentration of 10 M. 
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Supplementary Figure S3. View of the binding pose of the model peptide based on 2b in the active pocket 

of LSD1. (A) View of the secondary structure of the model peptide in the active pocket of LSD1. 

Intramolecular hydrogen bonds are indicated in white and their lengths are shown in italic. (B) Schematic 

diagram of the secondary structure of the model peptide in the active pocket of LSD1. Intramolecular 

hydrogen bonds are indicated in red and their lengths are shown in italic. 
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Supplementary method 

Kinetic LSD1 assay 

The kinetic analysis for LSD1 was performed using a LSD1 fluorescent assay kit (Enzo life science, 

BML-AK544-0001).1 A mixture of various concentrations of inhibitors (0.2 μM), CeLLestialTM Red, HRP, 

H3K4me2 peptide (20 μM), and LSD1 (0.5 μg/well) were deposited in all wells. Every 30 seconds, for a 

period of 15 minutes, the fluorescence of the wells was measured on a 2030 ARVOTM X3 multilabel reader 

(PerkinElmer; excitation: 540 nm, detection: 590 nm). In order to determine the time-dependent inhibition 

of LSD1 by 2a-c, reactions were initiated by addition of the enzyme to assay solutions containing the 

substrate and a fixed concentrations of inhibitors in a manner similar to that used in the enzyme inhibition 

assays described in main text.  

 

AlphaLISA assay 

Assays for KDM4 inhibitory activity were performed using alphaLISA assays.2 A mixture of 2a-c (10 

μM) and KDM4C (10 nM) was pre-incubated in each well of 384-well plate with gently shaking (250 rpm) 

at room temperture for 15 minutes, and then each reaction was initiated by addition of a mixture of tri-

methyl histone H3 (21-44) lysine 36 peptide with a biotin-tag (100 nM), α-ketoglutaric acid potassium salt 

(50 μM), ammonium iron(II) sulfate hexyahydrate (5 μM) and (+)-sodium ascorbate (100 μM) in assay 

buffer into all wells except blank wells. After 60 minutes reaction (room temperature, 250 rpm), a 

suspension of anti-di-methyl-histone H3 lysine 36 alphaLISA acceptor beads (0.5 μg/well) in 1x epigenetics 

buffer was added and the resulting mixtures were incubated for 60 minutes (room temperature; 250 rpm). 

Then, the reactions were incubated with alpha streptavidin donor beads (0.5 μg/well) in 1x epigenetics 

buffer for further 60 minutes. Finally, the alphaLISA signal of the wells was measured on a Ensight Reader 

(PerkinElmer) and % KDM4C activity was calculated from the signal readings of inhibitor wells relative 

to those of control wells.  

 

Docking study 

The initial structure of the model peptide [Ac-Acc-Lys (PCPA)-Acc-NHMe] for docking study was 

constructed using the Gaussian 09 package.3 The structural optimization was carried out using the M06-2X 

variant of density functional theory (DFT),4 which is often used for long distance interactions, with the 6-

31G* basis set in the gas phase. The optimized structure was considered as minima in case of all harmonic 

frequencies being positive. 

Docking and subsequent scoring were carried out using the Molegro Virtual Docker 6 software.5 

Coordinates of LSD1 completed with FAD-N-propargyl lysine peptide adduct were obtained from the 

Brookhaven Protein Data Bank (PDB code 2UXN). Hydrogen atoms were introduced computationally at 

appropriate positions, while water molecules, cofactors and N-propargyl lysine peptide were removed. FAD 

was converted to a cofactor, and the initial structure of the model peptide constructed by Gaussian 09 
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package was defined as a ligand. The structures of LSD1-bound model peptide were constructed by 

MolDock, which is based on a heuristic search algorithm that combines a differential evolution with a cavity 

prediction algorithm. Binding cavity predictions were based on the van der Waals force and one of the 

resulting cavities was chosen as a ligand-binding site. The following docking parameters were obtained: 

grid resolution, 0.30; max iterations, 1,500; population size, 50; energy threshold, 100.00; simplex 

evolution, 300 (max steps) and 1.00 (neighbour distance factor); search space, (X, Y, Z) = (65.64, 47.97, 

35.60) with radius 10; distans constrains I (for N atom of cyclopropylamine of the model peptide), 

constratin center (X, Y, Z) = (64.51, 54.11, 34.28) with hard constrain between minimum 0 to maximum 

2.0; distans constraints II (for α-C atom of lysine on the model peptide), constratint center (X, Y, Z) = (65.64, 

47.97, 35.60) with hard constraint between minimum 0 to maximum 2.0.  
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