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Figure S1. (A) CRYM mRNA expression levels in PCa patients, analyzed from primary 

tumor (PCa), metastases or normal prostate gland samples (left) and primary tumor 

(PCa) samples or metastases (right). Data were extracted from the Oncomine™ 

Platform using the following studies: Varambally Prostate (left: normal (n=6), PCa 

(n=7); p=0.002 and metastases (n=6); p=0.00073) and LaTulippe Prostate (right: PCa 

(n=23), metastases (n=9); p=0.004). (B) CRYM mRNA expression levels in PCa 

patients, analyzed from primary prostate adenocarcinoma samples with Gleason 

scores 6 and 9 (left), primary prostate carcinoma samples with Gleason scores 6 and 

7 (middle) or primary prostate carcinoma samples with stages N0 and N1+ (right). All 

data were obtained from the Oncomine™ Platform from the following studies: Vanaja 

Prostate (left: Gleason score 6 (n=12), Gleason score 9 (n=15); p=0.00024), Luo 

Prostate 2 (middle: Gleason score 6 (n=3), Gleason score 7 (n=7); p=0.007) and 

LaTulippe Prostate (right: Pathological grade N0 (n=19), N1+ (n=4); p=0.015). (C)  
Immunoblot analysis of AR, KLK3 and TRβ in PCa cell lines RWPE-1, LNCaP, LAPC4, 

VCAP, 22Rv1, PC3 and DU145. β-Actin was used as loading control. (D) T3 uptake 

measured in the growth medium of LNCaP cells transfected with empty vector or 

CRYM(+) using an electrochemiluminescence immune assay at day 1 and 2. (E) PC3 

cells were transfected with empty vector or CRYM(+) and the number of cells were 

quantified at day 2 and 4 (p=0.0004). 
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Figure S2. (A) LNCaP cells used for RNA-Seq analysis were incubated in HFM 

(Charcoal stripped medium) supplemented with T3, DHT or in combination (HFM only, 

10 nM T3, 10 nM DHT, 10 nM T3 + 10 nM DHT). Results for androgen target genes 

AR, KLK3 and CHKA are shown. (B) Western blot shows PSA expression in LNCaP 

cells that were incubated with increasing amounts of T3 (0, 1, 10, 100 nM) for 48 hours. 

Cells were starved in serum-free medium for 24 hours prior to thyroid hormone 

incubation. qPCR shows PSA (KLK3) mRNA expression in LNCaP cells that were 

treated with T3 (50 nM), DHT (10nM) and in combination for 48 hours in Charcoal 

stripped medium. (C) AR expression in EV or CRYM-overexpressing LNCaP cells at 

the protein (immunoblot) and the mRNA (RNA-seq) level. (D) Immunoblot of CRYM 

and CHKA expression in PC3 cells that were transiently transfected with EV or 

CRYM(+). 
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Figure S3. (A) Score plot of partial least squares-discriminant analysis (PLS-DA) 

model of RWPE-1 cell pellet extract fitted using NMR spectral data. The cell pellets 

were extracted using methanol. RWPE-1 cells with T3 treatment were separated from 

those without T3 treatment along the first component. The RWPE-1 cells with CRYM 

vector were separated from those without CRYM vector along the second component. 

(B) Measurement of free choline in CRYM overexpression (n.s.) or EV in the absence 

or presence of T3. (C) Relative metabolite levels of glycine, glutamate, creatinine and 

taurine with and without T3 in RWPE-1 with overexpression of CRYM or EV measured 

by 1H-NMR.  

 
 
 
 
 

Figure S3 

(A)

EV
EV/T3
CRYM
CRYM/T3

CHOLINE

0

1

2

3

4

GLYCINE GLUTAMATE CREATINE TAURINE

 R
el

at
iv

e 
m

et
ab

ol
ite

 le
ve

ls

0

1

2

3

4

5

0

1

2

3

4

5

0

1

2

3

4

0

1

2

3

4

5

RWPE-1

15.1- 0 0.5-0.5-1
t [1]

0

0.2

-0.2

0.4

-0.4

-0.6

t [
2]

EV
EV/T3
CRYM
CRYM/T3

 R
el

at
iv

e 
m

et
ab

ol
ite

 le
ve

ls

 R
el

at
iv

e 
m

et
ab

ol
ite

 le
ve

ls

 R
el

at
iv

e 
m

et
ab

ol
ite

 le
ve

ls

 R
el

at
iv

e 
m

et
ab

ol
ite

 le
ve

ls

(B)

(C)

EV EV/T3 CRYM CRYM/T3

p=0.02

n.s.

n.s.

p=0.01

n.s.

n.s. p=0.001

n.s.

n.s.
p=0.003

n.s.

p=0.01 n.s.

p=0.01

n.s.



	
6 

 
 
 

Figure S4 
(A) (B)

(C)

(E)

(D)

0

1

2

3

4

5

 R
el

at
iv

e 
de

ns
ity

 (a
.u

.)

CRYM densitometry
(WB: Figure 2A)

0
2
4
6
8

10
12
14

 R
el

at
iv

e 
de

ns
ity

 (a
.u

.)

CRYM densitometry
(WB: Figure 2B)

0

10

20

30

TRß densitometry
(WB: Figure 2B)

 R
WPE-1

VCAP
PC3

 LAPC4

 LNCaP
DU14

5

0

10

20

30

40

50

 LNCaP

 Empty 
Vec

tor

 C
RYM (+

)

 LNCaP

 Empty 
Vec

tor

 C
RYM (+

)

Dimeric
CRYM

Monomeric
CRYM

CRYM densitometry
(WB: Figure 4A)

 R
el

at
iv

e 
de

ns
ity

 (a
.u

.)

0

10

20

30

 

LNCaP

sh
CON

 sh
CRYM

CRYM densitometry
(WB: Figure 4D)

FM
HFM

T3 [
1n

M]

T3 [
10

nM]0

5

10

15

 R
el

at
iv

e 
de

ns
ity

 (a
.u

.)

AR densitometry
(WB: Figure 5D)

0

5

10

15

20

25

 R
el

at
iv

e 
de

ns
ity

 (a
.u

.)

 R
WPE-1

VCAP
PC3

 LAPC4

 LNCaP
DU14

5
22

Rv1

AR densitometry
(WB: Figure S1C)

0
2.5

5
7.5
10

12.5
15

17.5

 R
WPE-1

VCAP
PC3

 LAPC4

 LNCaP
DU14

5
22

Rv1

 R
WPE-1

VCAP
PC3

 LAPC4

 LNCaP

DU14
5

22
Rv1

0

5

10

15

20

25

TRß densitometry
(WB: Figure S1C)

PSA densitometry
(WB: Figure S1C)

0
2.5

5
7.5
10

12.5
15

17.5

PSA densitometry
(WB: Figure S2B)

 R
el

at
iv

e 
de

ns
ity

 (a
.u

.)

Contro
l

T3 [
1n

M]

T3 [
10

nM]

T3 [
10

0n
M] 0

5

10

15

20

25

 R
el

at
iv

e 
de

ns
ity

 (a
.u

.)

 LNCaP

 Empty 
Vec

tor

 C
RYM (+

)

AR densitometry
(WB: Figure S2C)

0
5

10
15
20
25
30
35
40
45

PC3

 Empty 
Vec

tor

 C
RYM (+

)

CRYM densitometry
(WB: Figure S2D)

 R
el

at
iv

e 
de

ns
ity

 (a
.u

.)

PC3

 Empty 
Vec

tor

 C
RYM (+

)0
2.5

5
7.5
10

12.5
15

17.5

CHKA densitometry
(WB: Figure S2D)

 R
el

at
iv

e 
de

ns
ity

 (a
.u

.)

 R
el

at
iv

e 
de

ns
ity

 (a
.u

.)

 R
el

at
iv

e 
de

ns
ity

 (a
.u

.)

 R
el

at
iv

e 
de

ns
ity

 (a
.u

.)

 R
el

at
iv

e 
de

ns
ity

 (a
.u

.)

PC3

 Empty 
Vec

tor

 C
RYM (+

)

DU14
5

 Empty 
Vec

tor

 C
RYM (+

)
PC3

 Empty 
Vec

tor

 C
RYM (+

)

DU14
5

 Empty 
Vec

tor

 C
RYM (+

)

(F) (G) (H)



	
7 

Figure S4. Densitometric analysis of proteins normalized to the β-actin using Image J 

software. (A) CRYM relative density in PCa cell panel (WB: fig. 2A). (B) CRYM 

overexpression relative density in PC3 and DU145 cells and TRβ level in the same 

setting (WB: fig. 2B). (C) CRYM monomeric and dimeric relative density in CRYM 

overexpressed LNCaP cells (WB: fig. 4A). CRYM relative density in CRYM knocked-

down LNCaP cells (WB: fig. 4D). (D) AR relative density in T3-treated LNCaP cells 

(WB: fig. 5D). (E) AR, TRβ and PSA (KLK3) relative density in PCa cell panels (WB: 

fig. S1C). (F) PSA (KLK3) relative density in T3-treated LNCaP cells (WB: fig. S2B). 

(G) AR relative density in CRYM overexpressed LNCaP cells (WB: fig. S2C). (H) 
CRYM and CHKA relative density in CRYM overexpressed PC3 cells (WB: fig. S2D). 

 


