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Figure S1. The information of Fig. 1D on HRAS expression and cisplatin resistance of bladder cancer 

cell lines. The green color labeled for resistance cell lines. 
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Figure S2. Time- and dosage-related increase in the cytotoxic response of T24 cells to pterostilbene 

and each of the anti-cancer drugs. Cells were treated with the indicated concentration of pterostilbene, 

cisplatin, carboplatin, and gemcitabine separately for 24 or 48 h. Cytotoxicity in the cells was 

determined by MTT assay. Data of at least three independent experiments were quantified and are 

presented as means ± SEMs. * denotes a significant difference between 24 and 48 h, P < 0.05. 

 

Figure S3. Pterostilbene enhanced biosensitivity of T24 cells to combination of carboplatin and 

gemcitabine. T24 and E7 cells were treated with the indicated concentration of compounds for 48 h. 

Cytotoxicity in the cells was determined using MTT assay. Data of at least three independent 

experiments were quantified and are presented as means ± SEMs. Means in each plot and each cell 

line with different superscript letters are significantly different, P < 0.05. 

5020 70(M) 0.1%

DMSO

80300

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n

10 40

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n

322(M) 0.5 161 860

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n
3.20.2(M) 0.05 6.40.4 1.60.10 0.8

0 644

805(M) 1.25 40200 2.5 10 160

* *
*

*

* *
*

* *

***

* * * * *

Pterostilbene Cisplatin

Carboplatin Gemcitabine

24 h

48 h
24 h

48 h

24 h

48 h

24 h

48 h

5020 70(M) 0.1%

DMSO

80300

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n

10 40

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n

322(M) 0.5 161 860

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n
3.20.2(M) 0.05 6.40.4 1.60.10 0.8

0 644

805(M) 1.25 40200 2.5 10 160

* *
*

*

* *
*

* *

***

* * * * *

Pterostilbene Cisplatin

Carboplatin Gemcitabine

24 h

48 h
24 h

48 h

24 h

48 h

24 h

48 h

5020 70(M) 0.1%

DMSO

80300

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n

10 40

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n

322(M) 0.5 161 860

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n
3.20.2(M) 0.05 6.40.4 1.60.10 0.8

0 644

805(M) 1.25 40200 2.5 10 160

* *
*

*

* *
*

* *

***

* * * * *

Pterostilbene Cisplatin

Carboplatin Gemcitabine

24 h

48 h

24 h

48 h
24 h

48 h

24 h

48 h

24 h

48 h

24 h

48 h

24 h

48 h

24 h

48 h

Carboplatin (20 M)

Pterostilbene (30 M)   
Gemcitabine (M)

+- + + + +

+- - - - + - - +

00 0 0.2 0.2 0.2 0.4 0.4 0.4

- - - +- + + + +

+- - - - + - - +

00 0 0.2 0.2 0.2 0.4 0.4 0.4

- - -

T24
E7

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n

Carboplatin (40 M)

Pterostilbene (30 M)   
Gemcitabine (M)

+- + + + +

+- - - - + - - +

00 0 0.2 0.2 0.2 0.4 0.4 0.4

- - - +- + + + +

+- - - - + - - +

00 0 0.2 0.2 0.2 0.4 0.4 0.4

- - -

cd

b

c
cd

f

b

d

a

a
abab bc

de
e de cdecd

e

T24
E7

P
e
rc

e
n

ta
g

e
 o

f 

g
ro

w
th

 i
n

h
ib

it
io

n

d

f

e e

d

b

d

c

a

c

a

c c
c

ab

c
bc

a



Cancers 2020 S3 of S6 

 

 

 
(A) 

 

(B) 

Figure S4. The effect of pterostilbene on apoptosis of T24 cells treated with anti-cancer drugs. (A) 

Induction of apoptosis. The percentages in the figure indicate the proportion of apoptotic cells. (B) 

Quantification of cell cycle profiles and the percentages of cells at the sub-G1 phase, representing 

apoptotic cells. After treatment for 48 h, the T24 cells were stained with propidium iodide before flow 

cytometry. Data of at least three independent experiments were quantified and are presented as 
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means ± SEMs. Means in each cell cycle and each concentration of cisplatin and carboplatin with 

different superscript letters are significantly different, P < 0.05. 

 
(A) 

 
(B) 

 
(C) 

Figure S5. Effects of pterostilbene on autophagy of T24 and E7 cells treated with carboplatin and 

gemcitabine. (A) Pterostilbene enhanced autophagy of T24 cells treated with anti-cancer drugs. (B) 

Pterostilbene did not induce autophagy of E7 cells. After treatment for 48 h, the T24 and E7 cells were 

stained with acridine orange before flow cytometry. The percentages in the figure indicate the 

proportion of cells (upper two quadrants) with AVOs staining of at least three independent 

experiments. Data are presented as means ± SEMs. * denotes a significant difference compared to the 

group in the absence of pterostilbene, P < 0.05. The red color denotes the same controls shown in Fig. 

3B and C, as they are the same set of experiments. (C) Protein expression of cleaved caspase 3 and 

LC3-II. After treatment for 48 h, total protein of T24 cells was subjected to Western blot analysis. Anti-

caspase 3 and anti-LC3 antibodies served as probes. β-actin served as a loading control. The intensity 

of each protein expression band was quantified through densitometry normalization to that of β-actin, 

with the control level arbitrarily set to 1. Results are representative of three independent experiments. 
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(A) 

 
(B) 

Figure S6. Effect of autophagy inhibitors on apoptosis of T24 cells. (A) Induction of apoptosis. The 

percentages in the figure indicate the proportion of apoptotic cells. (B) Quantification of cell cycle 

profiles and the percentages of cells at the sub-G1 phase, representing apoptotic cells. T24 cells were 

either pre-treated with U0126 for 2 h prior to the addition of the indicated concentration of 

compounds for 48 h, or co-treated with 3-MA and the indicated concentration of compounds for 48 
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h. After treatment, the cells were stained with propidium iodide before flow cytometry. Data of at 

least three independent experiments were quantified and are presented as means ± SEMs. Means in 

each cell cycle with different superscript letters are significantly different, P < 0.05.. 

 

Figure S7. Effect of autophagy inhibitors on senescence of T24 cells. T24 cells were either pre-treated 

with U0126 for 2 h prior to the addition of the indicated concentration of compounds for 48 h, or co-

treated with 3-MA and the indicated concentration of compounds for 48 h. After treatment, the 

activity of senescence-associated β-galactosidase was determined by the hydrolysis of X-Gal to yield 

a blue-colored product. The number of blue-colored cells of at least three independent experiments 

was quantified. At least 100 cells were counted for each experiment. Data of at least three independent 

experiments were quantified and are presented as means ± SEMs. Means with different superscript 

letters are significantly different, P < 0.05. 

 

Figure S8. The phosphorylation of RB protein in T24 and E7 cells. Total protein in the cells was 

subjected to Western blot analysis. Anti-p-RB antibody served as a probe. -actin served as a loading 

control. Results are representative of three independent experiments. 
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