
 Submitted Manuscript:  Confidential 19 December 2013 
 

Supplementary Materials and Methods: 

 

Histone methylation ELISA on tissue extracts: 

Histones were loaded to the ELISA plates at the following amounts: 

Study Tissue ng of histone loaded for H3 
plate 

ng of histones loaded for 
H3K27Me3 plate 

7-day study in WSU-DLCL2 
xenograft model 

Tumor 50 50 

28-day study in WSU-DLCL2 
xenograft model 

Tumor 50 50 

7-day study in KARPAS-422 
xenograft model 

Tumor 30 300 

28 day study in rats 
PBMC 150 25 

Bone marrow 200 25 

 

Pharmacokinetic analyses: 

Male balb/c mice (20-25 g; n=18 with 3 per time point) were treated with single doses of EPZ-

6438 at 2 mg/kg by intravenous tail vein injection and 10 mg/kg by oral gavage administration, 

formulated in 0.9% saline (adjusted to pH 3) and 0.5% w/v CMC as a suspension, respectively.  

Male SD rats (300 g; n=3 per dose route) were treated with single doses of EPZ-6438 at 2 mg/kg 

intravenous bolus via lateral tail vein and 10 mg/kg by oral gavage administration, formulated in 

0.9% saline (adjusted to pH 3) and 0.5% w/v CMC+0.1% Tween-80 as a suspension, 

respectively.  Animals were fasted overnight prior to dosing and up to 2 h post dose, with 

drinking water provided ad libitum.  Free access to food and water was provided at all other 

times throughout the studies and were performed in accordance with local IACUC standards.  

Approximately 60 μL (mouse) and 200 μL (rat) of blood were taken from the retro-orbital 

plexus, into pre-chilled K2-EDTA tubes at pre-specified time intervals, typically pre-dose, 0.08, 

0.25, 0.5, 1, 2, 4, 6, 8, 12, and 24 h.  Blood samples were centrifuged at 4 °C (2000 x g, 10 min) 



to obtain plasma within 15 min after sample collection.  Plasma samples were stored at 

approximately -70 °C until analysis was performed.  Plasma samples were prepared using a 

protein precipitation method and analyzed using LC-MS/MS.  Standard calibration curves were 

constructed by analyzing a series of control plasma aliquots containing suitable internal standard 

and various concentrations (1 - 2500 ng/mL) of EPZ-6438.  The concentration of EPZ-6438 in 

each unknown sample was determined by solving the linear calibration curve equation for each 

corresponding drug/internal standard ratio.  Data were analyzed using WinNonlin Phoenix v.6.2 

and GraphPad Prism v.6. 

The mouse plasma samples from the xenograft studies were processed using acetonitrile 

precipitation and analyzed by HPLC-MS/MS.  A plasma calibration curve was generated.  

Aliquots of drug-free plasma were spiked with EPZ-6438 at the specified concentration levels.  

The spiked plasma samples were processed together with the unknown plasma samples using the 

same procedure.  The processed plasma samples were stored at -20⁰C until the HPLC-MS/MS 

analysis, at which time peak areas were recorded, and concentrations of the test compound in the 

unknown plasma samples were determined using the respective calibration curve.  The 

reportable linear range of the assay was determined, along with the lower limit of detection.  For 

measuring compound levels in tumor samples, tissues were homogenized in 0.75 mL cold PBS 

for 10 seconds on ice using a Power Gen 125 tissue homogenizer.  Tumor homogenate samples 

were processed using organic solvent precipitation and analyzed by HPLC-MS/MS as described 

above.  Aliquots of drug-free tumor homogenate were used for generating the calibration curve.  

HPLC conditions were: mobile phase A - 12 mM ammonium formate/6 mM formic acid in 

water; mobile Phase B – 6 mM ammonium formate/3 mM formic acid in water/methanol (1/9, 

v/v); column – Gemini, 2 x 50 mm, 5 micron (Phenomenex # 00B-4435-B0). 



 

 

Supplemental figure legends 

Fig. S1. Effects of EPZ-6438 on Gene Promoter H3K27 Methylation, Recruitment of PRC2 

Components to Gene Promoters, and Cell Cycle, in WSU-DLCL2 Cells 

 A) ChIP-PCR assays using anti-H3K27Me3 antibodies indicate methylation inhibition 

after treatment with 1 µM EPZ-6438 for 4 days at the promoters of 5 different PRC2 

target genes.  The numbers below the graph indicate the –fold up-regulation in RNA 

expression for each gene, determined by gene expression array after treatment of cells for 

4 days at 2 µM EPZ-6438.  ChIP-PCR for ACTB was used as negative control.  B, C) 

Binding of EZH2 and SUZ12 to promoters of 5 different PRC2 target genes after 

treatment with 1 µM EPZ-6438 for 4 days, determined by ChIP-PCR.  Untr-12, negative 

control.  D) Cell cycle analysis (by flow cytometry) of WSU-DLCL2 cells during 

incubation with either vehicle or 1 µM EPZ-6438 for up to 7 days (see figure 2C).  Cells 

were split and re-plated on day 4 at the original seeding density.  Data were normalized to 

the vehicle control and plotted as a function of time to calculate the half life of the 

responses.  E) Genes of the KEGG_CELL_CYCLE pathway that showed negative 

enrichment in all four cell lines at day 6 of 10x LCC (lowest cytotoxic concentration) 

EPZ-6438 treatment. 

 

Fig. S2: Effects of EPZ-6438 on Gene Expression in EZH2 Mutant Lymphoma Cell Lines. 



A) Expression of PRC2 complex members is not significantly changed after treatment of 

WSU-DLCL2 cells at 2 µM EPZ-6438 for 2, 4 or 6 days.  B-D) Expression changes of 

PRC2 targets.  All probes were classified in four categories, up, down, both and 

unchanged.  The probes which showed significant up- and down-regulation (p-value < 

0.05 and fold change < -2 or > 2) in at least one time point of at least one cell line were 

classified in “up” and “down” categories, respectively.  The probes which showed both 

directions were in “both”.  The probes which showed no significant alteration were in 

“unchanged”.  E) Numbers of differentially expressed genes after EPZ-6438 treatment of 

lymphoma cells.  The number of probes for which gene expression was significantly 

affected by treatment of cells in culture with EPZ-6438 at concentrations representing 

10x LCC (lowest cytotoxic concentration) for each cell line are presented (p-value < 0.05 

and fold change < -2 or > 2). 

 

Fig. S3: Pharmacokinetic Profiles of EPZ-6438 in Rats and Mice 

 Time – concentration plots of the mean ± SD plasma concentrations in balb/c mouse 

(n=3/time point) and SD rat (n=3) following intravenous (IV, 2 mg/kg) and oral (PO, 10 

mg/kg) administration.  Mouse IV (solid line, closed circles), mouse PO (solid line, 

closed squares), rat IV (dashed line, closed triangle), and rat PO (dashed line, inverted 

triangle).  The pharmacological properties of EPZ-6438 in balb/c mouse and SD rats are 

summarized in the bottom panel. 

 



Fig. S4: EPZ-6438 Compound Levels in Plasma and WSU-DLCL2 Xenograft Tumor 

Homogenates from Mice Dosed for 7 or 28 Days 

A, C) Plasma was collected 5 min before (grey dots) and 3 h after (black dots) the last 

dose of EPZ-6438, and compound levels were measured by LC-MS/MS.  B, D) Animals 

were euthanized, and tumors were collected 3 h after the last dose of EPZ-6438.  Tumor 

homogenates were generated and subjected to LC-MS/MS analysis.  Tumor levels (grey 

dots) were compared with plasma levels (black dots).  Dotted line in all graphs = lowest 

cytotoxic concentration (LCC) for WSU-DLCL2 lymphoma cells in vitro for EPZ-6438 

adjusted for mouse plasma protein binding.  Dots represent values for the individual 

animals; horizontal lines represent group mean values. 

 

Fig. S5: In vivo Effects of EPZ-6438 in Lymphoma Xenograft Models 

 A) Target inhibition in WSU-DLCL2 xenograft tumors from mice treated with EPZ-6438 

for 28 days, measured by ELISA.  Mice were euthanized 3 h after the last dose of EPZ-

6438.  Histones were extracted from tumors and subjected to ELISAs with antibodies 

specific to the tri-methylated form of histone H3 lysine 27 (H3K27Me3) or total H3.  The 

ratio of methylated to total H3K27 was calculated and plotted.  Histones isolated from 

tumors of mice dosed for 7 days were included (see figure 3A, B).  Histones extracted 

from WSU-DLCL2 cells treated with 25 µM EPZ-6438 for 4 days in vitro were included 

as control.  Horizontal lines represent group mean values.  ** p < 0.01, Student’s t test.  

B) Tumor regressions induced by twice daily (BID) dosing of mice bearing KARPAS-

422 lymphoma xenografts with EPZ-6438.  Data represent the mean tumor volumes ± 

SEM (n=7).  Tumor growth in mice was followed after dosing stop for another 63 days, 



and no re-growth was observed for both dose levels.  C) Matching body weight graph for 

panel B. 

 

Fig. S6: Body Weights of Mice during Xenograft Efficacy Studies 

 A) WSU-DLCL2 study (figure 4A), B) KARPAS-422 study (figure 4B), C) KARPAS-

422 study (figure 4C), D) Pfeiffer study (figure 4D). 

 

 

Supplementary Excel Table Legend: 

Table S2: Effects of EPZ-6438 on Gene Expression in EZH2 Mutant Lymphoma Cells 

 A) Significantly altered genes after treatment with 10x LCC (lowest cytotoxic 

concentration) in each EZH2 Y646 mutant cell line were selected using the following 

criteria: log2 ratio is < -1 or > 1, and p-value by student's t-test is < 0.05 in all time 

points.  Group A: commonly up-regulated probes through all time points in all 3 EZH2 

Y646 mutant cell lines.  Groups B-D: probes significantly up-regulated in 2 out of the 3 

cell lines.  Groups E-G: probes significantly up-regulated unique to each of the EZH2 

Y646 mutant cell lines.  Group H: 2 probes showed down-regulation commonly in WSU-

DLCL2 and KARPAS-422.  Group I and J: probes down-regulated in either WSU-

DLCL2 or KARPAS-422.  B-D) Gene set enrichment analyses identify cell cycle (B), 

spliceosome (C) and E2F (D) as pathways effected by EPZ-6438 treatment in all EZH2 

mutant lymphoma cells tested. 

 


