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Effect of LMTK?2 on Proliferation of Castration-resistant

Prostate Cancer PC3 Cells

HAN Jun-ling',CHEN Kun',MA Jie-feng' , HAN Qian-he', SHAN Zhong-jie',
SONG Dong-kui®

(1. People’s Hospital of Zhengzhou,Zhengzhou 450003, China;2. The First Affiliated Hospital of
Zhengzhou University ,Zhengzhou 450003, China)

Abstract: [ Purpose ] To investigate the effect of Lemur tyrosine kinase 2 (LMTK2) gene on cell
proliferation of castration-resistant prostate cancer (CRPC) and the possible mechanism. [ Methods ]
LMTK?2 siRNA was designed,synthesized and transfected into CRPC PC3 cells. The expression
levels of LMTK2 protein in siLMTK2 and blank control group were detected by Western blot. The
effects of LMTK2 on the tumor forming capacity and cell viability of PC3 cells were detected by
tumor sphere assay and cell viability assay. [Results] After silencing LMTK2 gene in PC3 cells,
the expression levels of LMTK2 protein and mRNA were significantly down-regulated ,and the tu-
mor forming capacity and proliferation were promoted. [Conclusion] Silencing LMTK2 gene may
up-regulate AR activity leading to the proliferation of PC3 cells,which suggests that LMTK2 might
be a novel therapeutic target for treatment of castration-resistant prostate cancer.

Key words: Lemur tyrosine kinase 2(LMTK2) ;androgen receptor(AR);castration-resistant prostate
cancer(CRPC); PC3 cells
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] i 970 Jo s 40 6 AR T BRSE (R 52, 4ROk 52 W
BTSSR ERETHI B AL TR F R IR S 5%,
KRB 53 B 1 2 R R HE 32 AR B PL MR T,
DA BEL 75 e P 93 3R 0 — 20 AR 0 i 51 e b e 200 i ) 3
BN, X BEIR ST R 2 BT A e R AT R
B28id ¥ 36 A A BIRIT I AR KRR B 2 R i
R EBICBTHETT Y BRI (castration-resistant prostate
cancer,CRPC),CRPC J&—Fh 4 ™ 5 HIGT7 SR A B
REA P 214 0 U 3R BELIBI R 7 J 2 R 1R T 47 i
FEWPFE R, E— 20 BRI FHE R IB T X CRPC %
AR, IF HATH) e A 2 b 1R A AR B A
MIERIL . XN 1 HERCR BLIBHG JT 5 B9 CRPC R
V3SR B 52 BE B9 AR {5 538 % >, 2004 4, Hein-
lein /]y 21 12 1 i 5 5 30 B¢ 57 90 1 2 b CRPC
AR TH PRI R E S T MDA R, AR W
Lemur B 24 B B8 2 (Lemur tyrosine kinase 2,
LMTK2) 5 & H # 2 li§ 1C (protein phosphatase 1C,
PP1C)AHEAE T, JF BHLAG J5 & 78 XA 28 3R 4E (cen-
tral nervous system, CNS) H1 [ P 1819 % F PP1C
e AR £ R AL AR B op BoA | AR, B
LMTK2 B 8 7K 80 16 1 2 5 80 AR i 4 500t
HE 43R R BURE $E 5 0 2015 4F ,Shah /)N 4 2 i
LMTK2 & 5 51 i E B2 20 Jfd b — Fogr 19 AR 98 715 A
T2

B 5 R IO LMTK2 35 X AR B
RN A6 PR A2 R, %5 %< T I LMTK2 19 & A
FIRNS PC3 20 i i) 14 8 BE 1 A 52 ), JF 42 HH LMTK2
TR 5 B9 A0 Y SR S G B A T RE AL

1 #MRE57IE

1.1 SEm#sl

AR LW A Gibio 24 1] ;RPMI 1640 55 77 5 |
FH R T E LB bR 0 (GAR-IgG-HAR) , 41
AR L AL IR — 5T (GAM-IgG-HAR), UL
LMTK2 ufd, RIEHT AR 441 BTk, bt AR N20 4t
A, PSA X & W H Sigma 24 7] ,CCK-8 (3 & K
N Fl ) strizol (Roche 28 /] ) 5 386 5% 5% 4 5 45 [ Pri-me-
Script™ RT reagent Kit with gDNA Eraser(Perfect Real
Time), Takara 2~ A |5 SZHF 2 6 @ 7 7 £ [SYBR®
Premix Ex Taq™(Tli RNaseH Plus) , Takara A 7] ], 1Y

] -

£ - il bR AL iMark TM ( Bio-Rad 28 &) ) ; #% iR 35 H I 42
{X NANODROP 2000C (Thermo 2% 7 ) ; 52 i %¢ )¢ 5
7 PCR HL (7500 fast real-time PCR system,Thermo
Fisher 24 #) ) ; PCR #l (Biometra 23 7] ) . CO, }5 #4614
FI Thermo 2 H] ; i it 5, AL W) 5] 8 WA B A Leica
23 A U=3000 2255 AL (UV) I B H A 8 HE 5 3K-
18 = ¥ VR B0 ML 78 [ Sigma 24 7] ;DK-8D
LA IR KR, b — TR A FR S H]
1.2 #RakEsE

FHHRHTRTF M iR 40 AR PC3 (g rp R
“BE AN ) FH RPMI 1640 Ki = 565557, i A 1855 57
FEEA 10%86 4 03 . 100U/ml 7 %5 2 A1 0.1mg/ml
BERE R o 1 0.25% 0 g8 11 B I AL DT AT A AR, 2~3d
AR UK AL X 5 A A M0 B A 4
1.3 siRNA BIE R 5%

AR siIRNA B RN, HT AR LMTK2 1 siR-
NA (LMTK2 siRNA ) F1 [ #4: X} 8 siRNA (NC) B |
H LA B AR A BR A F A, O B K Y
RIF RS PC3 AT IS, 4% Ix1074L I % &
HRh T 6 LR s 3R i, e YL w5 A O N
PAE R 10%6 4 L1 1640 B335, CO, B =48
R 3% 24h, P35 3R BEH B LMTK2 siRNA,NC-siRNA ,
& Lipofect AMINE 2000, % i #t & Smin , 2 K 9
HIRA , HEIETE 20min, K5 KIREHERINA
SRS, I bRic A siLMTK2 \NC \Mock,
R5),C0, B 246 P K 5% 6h J5, # i 10%)6 48 1
T 1640 Kigi 3k 4kan i gt
1.4 gRT-PCR ;E# Ml LMTK2 siRNA # /53 AR
R MR E mRNA RiXH9 8200

W4 LMTK2 siRNA #% 4% 72h J5 PC3 400,
RNA $2 B 700 & 42 U M i) 5 RNA L SR 1.2% 3¢
IR W A e P K R T 3R A 1 RNA B 5286k s SR U-
3000 54041440 5 RNA Y 405 B F R B, Do/
Dosoun TH N 1.9~2.0 A RNA TR 225250, 1 A All-
in-One™miRNA qRT-PCR Detection Kit XT38 H ) &
microRNA (1) 3" #E47 i1 “Poly A”AbER | 4R J5 ¥ Poly A
R RNA HEAT I3 55 SN, ELAA e HRA T 10 B 5 45
YE. I RevertAidTM 28 1 8% ¢DNA & W5 &0
3g RNA S84 545 18 cDNA, LA ¢DNA Ak f7
RT-PCR ¥ ¥4, 1WA T A TRBROARAR
4 W, PCR 9" 3 2% {4 . 95°C 1l 2 1 3min;95°C 30s,
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58°C 30s,72°C 1min, 3£ 30 5 ;72°C #EfH Smin,
Wi FH 7500 Real-time PCR ¥ 7500 Softwarev2.0 %X {4
PEAFAHT o SR FH 2240 B3 H A £ mRNA (941
X ik, GAPDH fE X} I
1.5 Western blot #&il] LMTK2 & B &R ik 7Kk F
LMTK2 siRNA #:3% 72 h J5 , HE B0 09 8 &
F B0 JE I BT, R BCA 3R RGN R (AR
HU 40ug 5 H UE4T 10% SDS-PAGE 738 EH , #4>
BJA W& A8 PYDF B & 5% B N5 08 1Y
PBST = i & i 1h,PBST ¥E M J5 , n A e $t A
LMTK2 #1 B-Actin $L14& (1:1000 7 #% T PBST) ,4°C
Bt PBST BERR S A GAR-IgG-HAR (1:10 000
5 BT PBST), % i X i 1h; PBST PE MR J5 , Al ECL
AR, % Quantity One #F BEAT H (194K 11 4%
WK, DHMEAZTKEMESAS B-
actin 25 1 457 K B2 {H 19 1L f R 78 LMTK2

IR AR LR FI LA R T 22500, P L BCR
LSD-t K5, P<0.05 h 22 R A Gt # 5 L,

2 & R

2.1 B LMTK2 EE3 AR HRiFEENF M
Western blot SZ 5 % F UL #k LMTK2 3 K %} 2 #
HPUPERT BRI PC3 AR st idtEny e, 45
F W] siLMTK2 ¥ Y 411 PC3 40 LMTK2 113
ik B IG T X R 2 (141 (Table 1;Figure 1),
2 1T 3 Ao 240 L % S 5% B 4% A AU ) LMTK?2 25
HR IR R IR 2R Wl 5 2 46 D A [] 35 5
LMTK2 X} AR % 5 3 YR 52 ) , Wil 2 (Figure 2)
7N, TE PC3 A Hr , 28 11 20 5 X8 B 20 AROM A 8 3R 7 2
MR G W IL-F 2R 05 H I ASMER AR J5 56 R

Table 1 Detection of protein level of LMTK?2 in prostate cancer PC3

EAREOE PO BTy G o

cells transfected by LMTK2 siRNA by Western blot

1.6 MTT ;=4 il LMTK?2 siRNA %3 j5 3¢

Gray value of target protein band/gray C 4 C d
ompare ompare

PC3 48 Bf1 3% 58 B 52 M Groups value of B-actin protein band (%) =/ By i NG
1 2 B T

AN} 2 i B 4] / 0

or SR 25 1 X il (MO‘?k) ) @ Mook 863 912 931  90.242.6 - >0.05
HREAL(NC),siLMTK2 % Qe 4 (R Qe THRACR N 96.1 942 1026 97.6833  >0.05 -
B ) LMTK2 siRNA2) 4 ,0.25% &5 14 siILMTK2 162 103 145  13.7+2.2 <0.01 <0.01
BEEAL S, #2 1x10° N/FL I % B 4270 F 96
s, BHK 3 ANEEF, HILA NC siLMTK2 Mock kD

200pl 7 10% G4 I B 1640 K53k, 4%
S 5% 24 .48 772 F 96h, il A MTT(5g/L)
20Wl/AL , 4R SERE 5% 4h, B FL P 5S35 26 05
A DMSO(150l/4L) , ¥4 35 5 M & T LA g
i ts LR AP 10min, fi 45 5 £ K H
fi## , 9% J5 FHl Bio-Rad-550 4 [ AR A% 76 I K
490nm Ab 6 I £ L 1Y WO BE (OD B ) , S5 5%
HE 3K,
1.7 REREER

WCAE 40 9 FH 1x PBS BE¥, % 1x10
FLI R R T 6 FLA P 3R I 3 AN EE
FL o o FH RIS 85 2 B 0 S I AR K R I b i
19%N2 F1 19%B27, ¥:3% 7d J5 6 i T~
Xof [#] 245 152 B 44 B 2%8
1.8 SEit=4bE

T A S 56 B4 ¥ F Ge v H R SPSS 21.0
Ab TSI 28 RO L) B bR U 22 (xts)

Relative activation of AR-luciferase

Figure 1 Expression of LMTK2 detected by Western blot
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*
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Notes:Constitutively active renillia luciferase was used as transfection control. *:P<0.01.

Figure 2 The effect of manipulating LMTK?2 level on AR activity
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A O 1 P TR, o (ILMTK?2 55 4L 40 52 % £ ik
FIZH 5 0 PR TG AR S . L, L
2R R I LMTK2 & F #e e il 215 AR 19 PC3

W e, A

T AR 5% TR
2.2

K qRT-PCR K il PC3 2 fifi 1
ZFIERE 72 h )5 AR RH SRR A R
ik & (Table 2;Figure 3), XI It
SILMTK2 % Je 4L X B4, A& AR
#e i M & B KLK2,S100P, TMPRS22
F1 PSA ) mRNA £k & W & T
# ;AR 19 mRNA 3Rk & G B 224k
[a] B, >R F Western blot X b siLMTK?2
BEYL 2 AN R 2 PC3 20 B g 25 v
72h J5 —Fh AR #H ¢ 3k B FKBPS1 &
1 2 ik & (Table 3;Figure 4), %% Y 41
FKBP51 iy # ik & 3% & T X 18
H ., LA ESE R RWIFEAR LMTK2 £ A fE
S HE = 3LAl AR W6 XN LMTK? 77
A R 98 3] 25 SR BT B B 11 22 9 AL ] AN
HERE AR BB T A T A R
2.3 B LMTK2 Xf PC3 40 A i i J&8
2 B A0 Y8 5E 7Y 52 M

Sy T —2 T f# LMTK2 #£ i 5]
J g i A BEAE T, AR 5T SR o R
T2 J S 0 R0 LG B o By TR T

B LMTK2 EE & A AR F NI

T LMTK2 235 %5 PC3 40 8 1 ik 8 182 ol R 8 5 14
S0 (Figure 5) . 88 1 4 i 5K 52 55 (Figure 5A) 7R
siLMTK2 %% YL 20 PC3 4 JfL T8 B4 V% 19 6e 1 W 3% =
T B A0 M A S S0 25 R R TEME R AP E T
siLMTK2 %% 4L 20 PC3 4t Jfd i 33 58 GE 7 W & & T X

4 -
CNC B 5iLMTK2
=
= *
=0T
< o %
3 g
g
£z .
g2
C =
22 1F
- n
I
=
0
KLK2 S100P  TMPRS22 PSA AR

AR dependent genes
Notes : Each assay was performed in duplicates. *: P<0.01,** . P<0.001.

Figure 3 Detection of mRNA levels of AR and genes regulated by AR
(KLK2,S100P, TMPRS22,PSA) in PC3 cells transfected by LMTKZ
siRNA under androgen deprivation for 3d by qRT-PCR

kD 24h 48h 72h

37 —— — —

24h 48h 72h
) e e

B-actin

51

NC siLMTK2

Figure 4 Expresssion of FKBP51 detected by Western blot in PC3 cells
transfected with siLMTK2 and NC siRNA under androgen deprivation
for 3d and treated with Inm R1881 for time points(24h,48h,72h)

Table 2 Detection of mRNA level of AR dependent genes in prostate cancer PC3 cells transfected

by LMTK?2 siRNA by qRT-PCR"

mRNA NC _ siLMTK2 _ p

1 2 3 x£S 1 2 3 xts
KLK2 1.02 0.98 0.96 0.99+0.018 2.61 2.39 2.25 2.42+0.105 <0.01
S100pP 1.04 0.97 0.96 0.99+0.025 3.21 2.56 1.83 2.53+0.399 <0.01
TMPRS22 1.02 0.98 0.93 0.98+0.026 1.58 1.46 1.38 1.47+0.058 <0.01
PSA 1.06 0.96 0.99 1.00+0.030 1.75 1.60 1.56 1.64+0.058 <0.001
AR 1.02 0.97 0.92 0.97+0.029 0.86 0.90 0.80 0.85+0.029 >0.05

Notes: * : Gray value of target gene band/gray value of B-actin gene band (%) ;*:comparison between siLMTK2 and NC.

Table 3 The protein level of FKBP51 in prostate cancer PC3 cells transfected with LMTK?2 siRNA detected

by Western blot(%)*

) NC siLMTK?2
Time(h) = = pe
1 2 3 x%S 1 2 3 xS
24 236.5 214.9 221.7 224.4+8.1 463.9 483.6 491.3 479.6x10.5 <0.01
48 283.7 280.5 296.4 286.9+6.4 495.2 502.7 507.8 501.9+4.5 <0.01
72 402.9 414.3 423.8 413. 7£7.2 511.6 534.9 527.3 524.6+8.7 <0.01

Notes: * : Gray value of FKBP51 protein band/gray value of B-actin protein band (%) ;*:comparison between siLMTK2 and NC.

I o

%@ A7 2019 % % 28 A% 1 8 China Cancer,2019,Vol.28 No.1



M2 (Figure 5B) , (HAF =1
J&, H DMSO 4b P i %iF 18 21
FEBR S IR R 3d 5, d0HEL
A R s B R A ] 2% A
T, siLMTK2 %% 4% 20 41 g JF 1%
AR, D LGSR ERAT
P& LMTK2 fi¢ i#f PC3 4t A i1y
i 83 T 1l R 38 B, A i B
T LMTK2 7 5 1) Ji 96 20 f v

IR EAE H 6000

3 W i

Cell count

T 1 98 19 R AR R A 4
BRYGIE N 22T MR
25 &R T T A BRI AR 4
Tk H 2B ZAE RIRIT Y
BERAKREN CRPC, CR-
PC 5T I Y 43 W3R 9T TE AL
S A T B RN | A A I 4
G—F G5z Kk, 4y
F K L 58 CRPC 1) BUw

4000

2000

ok

Cell colony count
S

NC siLMTK2
Groups

Note: A :The effect of LMTK2 on the tumor forming capacity of PC3 cells using a tumor sphere assay;
B:The cell viability of PC3 cells transfected with siLMTK2 and NC siRNA in presence of androgen or
DMSO. *:P<0.01,** P<0.001.

Figure 5 Down-regulating LMTK2 promotes tumor forming capacity and
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%k
AR- DMSO AR+
H_/
Day 1 Day 4
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PN A 32 i B — R B A 5B U AR
BIRGT T LMTK2 78 CRPC A9 B BF 98 & B
LMTK2 #04] AR % 5%36 %, T LMTK2 ik &
JEnh AR TR, IR T R B SNIE R Y S
T LMTK2 84 5 51 i 40 M b AR B9 %% 5% 5 41 g
HGH AT REMLE . 58, © A B TER] LMTK?2 41
PP1 B AL TE 1, PP il 3 Ser-650 4k 4 25 B i 1k
TE AR A% DR B b R 4 d AR ™ Rt LMTK 24K
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