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Supplementary Methods 

 
1). HPLC traces show that EPZ015666 (MW: 383.44) purchased from DC 
Chemicals (EPZ_DC) and the EPZ015666 used in the experiments in this study 
(received as a gift; EPZ_unknown) have similar traces and are both pure. 
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2). Histogram of the distribution of normalized counts for the barcodes. Threshold 
for including barcodes was set at 50 counts (red line).  
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Figures S1-S5: 
 

S1: 

 
 

(a) Left panel: western blot of KP1 cells transfected with siControl or two different 
siPRMT5s (#1, #2). Numbers below show quantification of PRMT5 levels relative to 
siControl condition and normalized to GAPDH levels. Right panel: nine-point dose 
response curves of siRNA transfected cells treated with EPZ015666 for 5 days. 
Significance determined using Student’s t-test. (b) Western blot for pan-SDMA in KP1 
cells treated for 5 days with vehicle (DMSO), 0.1, 1, 5 or 10 µM EPZ015666. (c) Relative 
cleaved caspase 3 and 7 activity after 6 day treatment with 10 µM EPZ015666 in KP1+ 
vehicle, KP1 + EPZ, KP2 + vehicle and KP2+ EPZ cells, relative to KP1 or KP2 vehicle 
control. Significance determined using Welch’s t-test. 
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S2: 

 
(a) Relative growth of parental (KP1) cell line compared to other control (KP1-C3, C4, C5) and resistant (KP1-R2, R4, R5) 
cell lines. Growth is normalized to the day 3 time point (n=3 replicates/condition). Tables of mean normalized viability 
values and significance (Student’s t-test) calculated at the day 6 time point of PRMT5i treatment, relative to the same cell 
line in 0µM EPZ015666, for all of the KP1-C and -R samples (shown in Figure 2b or in Supplementary Figure 2a above). 
(b) Relative growth of parental (KP2) cell line compared to resistant (KP2-R1 to R7) cell lines. Growth is normalized to the 
day 3 time point (n=3 replicates/condition). Tables of mean normalized viability values as well as tables with significance 
(Student’s t-test), were calculated at the day 6 time point relative to the same cell line in 0 µM EPZ015666 for KP2 and all 
KP2-R samples. (c) Graph shows the response of KP1 to the three PRMT5 inhibitors: EPZ015666 (gray), its derivative 
GSK3326595 (GSK; black) and the more potent inhibitor JNJ64619178 (JNJ; black-dashed). Response after a five-day 
treatment, viability is relative to DMSO control. 
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(d) KP1, KP1-C1 to KP1-C5 (gray), KP1-R1 to KP1-R7 (red) were grown in vehicle, 100 
µM EPZ015666, 100 µM GSK3326595 or 1 µM of JNJ64619178 for six days. Cells were 
stained with crystal violet. Viability is quantified in Figure 2c. (e) IC50s of the dose 
response curves in Fig. 2d, estimated from the nonlinear fit. Fold change is the amount 
KP1-R6 is more resistant than KP1 for EPZ015666, GSK3326595 and JNJ64619178. (f) 
Graphs show the results of the competition assay comparisons between additional C 
and R lines for KP1 (C4 and R7) and KP2 (C1 and R1) using the same conditions and 
quantification as shown in Fig. 2e. Significance was determined using Student’s t-test. 
Also shown, in the table, is the range of the percent mCherry-positive cells for each cell 
line when grown in vehicle control or the two PRMT5i.  
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(g-i) Relative proliferation of: (g) KP1 (black), KP1 in the presence of 10µM EPZ015666 (KP1+EPZ; 
black-dashed), KP1-R3, R6, R7 (colored), and (h) KP1 (black) and KP1-C1 to C3 (gray) and (i) KP1 
(black), KP1 +EPZ (black-dashed), KP1-R7 (purple), KP1-R7 +EPZ (purple-dashed). Significance 
determined by Welch’s t-test with the Holm-Sidak correction. (j-l) KP1-R6 and KP1-R7 variants were 
grown for ten passages in the presence (black; continued selection pressure) or absence (red; 
removal of selection pressure) of 10 µM EPZ015666 were assessed for: (j,k) relative proliferation of (j) 
KP1-R6 or (k) KP1-R7 in the presence of vehicle control (left) or 10 µM EPZ015666 (right), with 
significance determined by Welch’s t-test with the Holm-Sidak correction; and (l) response of KP1-R7 
(here continued selection pressure: red solid, removal of selection pressure: red dashed) to a range of 
EPZ015666 concentrations, relative to the parental KP1 control (black), after a five-day treatment. 
Viability is relative to DMSO control. Significance determined by Student’s t-test.   
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(m) For each barcoded population (A, B, & C), the table shows the total number of 
barcodes that were present in all of the three initial and three vehicle treated samples 
(total shared), and the number (and fraction of the total shared) that were present in 
each of the three EPZ015666 treated samples (E1, E2, E3). (n) For each barcoded 
population (A, B, C), the graphs show the distribution of barcode abundances for one 
vehicle treated sample (D1, D2 or D3; blue) compared to one EPZ treated sample (E1, 
E2, E3; pink), with the overlap in purple.  
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(o) Relative barcode abundances for each of the individual vehicle treated (D1, D2 and 
D3) and EPZ treated (E1, E2 and E3) population A samples, with the barcodes ordered 
based on their abundance in E1 (from most to least). (p) Also shown are relative 
barcode abundances of each sample, where the individual barcodes are ordered from 
most to least for that sample. There are no barcodes in the E1-E3 samples that are 
higher than the range of the three D1-D3 relative barcode abundances. 
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S3: 

 
(a) Western blot for SURVIVIN/BIRC5 in KP1, KP1-R3, -R6 and -R7 cells. (b) Viability 
measured with resazurin of KP1 and KP2 C and R cell lines after a two-day treatment 
with 0.1 and 1 µM of paclitaxel. (c) Graphs show response of KP1 (black), KP1-R1, R3, 
R6, and R7 (blue) to vincristine and YM155 after a five-day treatment. Viability is relative 
to DMSO control. Significance was determined for vincristine using Welch’s t-test, KP1-
R1: p=0.0390, KP1-R3: p=0.0406, KP1-R6: p=0.0418, KP1-R7: p=0.0474. Significance 
was determined for YM155 using Student’s t-test, KP1-R1: p=0.0302, KP1-R3: 
p=0.0001, KP1-R6: p=0.0047, KP1-R7: p=0.0152. (d) Viability after KP2 and KP2-R1 
were treated with five doses of Vincristine (left) or YM155 (right) for 4 days, indicating 
that the increased sensitivity to vincristine and resistance to YM155 is also seen for an R 
line derived from KP2. 
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S4: 

 
(a) Additional plots showing correlation of the differentially expressed genes between 
KP1-R6 and KP1-R3 or KP1-R7. Significance determined by the Pearson correlation. (b) 

(i) Graph shows response of KP1 and two KP1 JNJ-R lines (J1, J2) to a five-point dose 
curve of EPZ015666 after five days of treatment. (ii) Graph of Stmn2 mRNA levels, 
relative to Gapdh, in KP1 and KP1-J1, -J2. Significance was determined using Welch’s t-
test. (iii) Graph shows the response of KP1 and KP1-J1,-J2 over a ten-point paclitaxel 
curve. Significance was determined using Student’s t-test unless noted. (c) Western blot 
for STMN2 in the KP1-R6∆Stmn2 CRISPR knock-out clones. 
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(d) Number of genes that were differentially expressed in the parental cell line after 72 
hours of treatment with EPZ015666 (EPZ) (L2FC>1 and L2FC>2, p<0.05). Since there 
were so few genes that had L2FC>2, we chose to move forward with the L2FC>1 list. 
Also shown, the number of genes differentially expressed in common between all 
resistant lines and the KP1 parental (L2FC>1, p<0.05). (g) Analysis of genes that were 
L2FC>1 in resistant lines and also in parental lines after 72 hours of EPZ treatment 
showed that there were only ten genes, including Stmn2, that were differentially 
expressed in the resistant lines and also upregulated after 72 hours of EPZ treatment 
(Venn diagram). Heatmap shows the expression level (log2TPM) of each of these ten 
genes across KP1, KP1+EPZ, KP1-R6, R3 and R7 (triplicates shown).  
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(f) DNA sequencing of Stmn2 showing deletions in KP1-R6 and KP1 CRISPR Stmn2 
knock-out and wild-type clones. (g) Graph shows response of KP1 Clone #1 and a 
resistant line generated from it (KP1 Clone #1-R) to EPZ015666 treatment for five days. 
Significance was determined using Student’s t-test. 
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S5: 

(a) Significance of data in Figure 5e, determined by the one sample t-test, compared to a mean of 
zero. p-values shown, with significant values highlighted. (b) Graph showing the representation of 
the different tumor types that were included in the TCGA analysis, split by patients who showed 
complete response (n=237) versus clinical progressive disease (n=89) after taxane treatment. (c) 
TCGA analysis relating PRMT5 levels (log2TPM+1) to clinical response to taxane treatment. (d) 

TCGA analysis relating STMN2 levels (log2TPM+1) to clinical response to taxane treatment, as 
shown in Figure 4f, but separating patients treated with paclitaxel versus docetaxel. For (c)-(d), 
significance was determined using the Wilcoxon Rank Sum test. 
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(e) TCGA analysis relating Stmn1 levels (log2TPM+1) and the ratio of Stmn2:Stmn1 
levels to clinical response to taxane treatment. Significance was determined using the 
Wilcoxon Rank Sum test. 
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Table S1. Individual drug concentrations used for drug screen 
  



Supplementary	Table	1
Doses	(µM)	used	for	the	dose	response	curves	of	each	respective	drug	in	the	drug	screen	(Fig	3a)

Panobinostat Fluvistatin Methotrexate YM155 Simvastatin Sorafanib Paclitaxel Cycloheximide Vincristine Topotecan Cisplatin Pemetrexed Palbociclib Doxorubicin
1 10 250 25 25 250 25 25 25 25 10 200 625 1010 10
2 5 125 12.5 12.5 125 12.5 12.5 12.5 12.5 5 100 312.5 671 5
3 2 50 5 5 50 5 5 5 5 2 40 125 250 2
4 1 25 2.5 2.5 25 2.5 2.5 2.5 2.5 1 20 62.5 125 1
5 0.4 10 1 1 10 1 1 1 1 0.4 8 25 40 0.4
6 0.2 5 0.5 0.5 5 0.5 0.5 0.5 0.5 0.2 4 12.5 27 0.2
7 0.08 2 0.2 0.2 2 0.2 0.2 0.2 0.2 0.08 1.6 5 10 0.08
8 0.04 1 0.1 0.1 1 0.1 0.1 0.1 0.1 0.04 0.8 2.5 5 0.04
9 0.016 0.4 0.04 0.04 0.4 0.04 0.04 0.04 0.04 0.016 0.32 1 1.62 0.016
10 0.008 0.2 0.02 0.02 0.2 0.02 0.02 0.02 0.02 0.008 0.16 0.5 1 0.008
11 0.0016 0.04 0.004 0.004 0.04 0.004 0.004 0.004 0.004 0.0016 0.032 0.1 0.20 0.0016
12 0.00064 0.016 0.0016 0.0016 0.016 0.0016 0.0016 0.0016 0.0016 0.00064 0.0128 0.04 0.06 0.00064
13 0.00032 0.008 0.0008 0.0008 0.008 0.0008 0.0008 0.0008 0.0008 0.00032 0.0064 0.02 0.04 0.00032
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Dataset S1 (separate file). This file contains the results of the DESeq2 analysis 
comparing KP1 and KP1+PRMT5i, KP1 and KP1-R3, KP1 and KP1-R6 and KP1 
and KP1-R7. This file includes a results sheet and a key sheet. 
 

Dataset S2 (separate file). This file contains all of the statistical tests used and 
the results of the statistical tests. The label of each sheet denotes the relevant 
figure.   
 
 

 


