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HE: BY it E a4 46% G4 (FKBP4) AFAT 5B DUI45 et 45 | 12 & A Te%,
FiE AT IR e H 2.0 (TIMER 2.0) 38 B 4537 51 M 55 20 22 w7 5 IR & iEF 21 48
FKBP4 #) &1k £ ¢, it o8 b 8 R Ak B (QRT-PCR) % Western blotting ¥ 7~ 5] A7 1) I/ 2 fie,
(DU145, PC3, LNCaP) 5770 E% Lk mfe, (RWPE—1) ¥ FKBP4#) &k, 37 7] B DU145 ta fe o
3AEIM, TEOMNBUA, i-NCA, si—-FKBP44L, KA 40X R E 4 DU145 2l e i 45 7%, Transwell
FIEHHT DUI4S 942288 1, JRAL K ARITIE AT DU145 20 ey A =&, Western blotting = qR T-PCR 44
M DU145 28 L FKBP4. BFARBLILE: 3% 8 (PI3K) LR G#EEB (Ake) #9kiA, R  TIMER 2.0 845 &5
B, GATFIIRSE & B AR AL, FKBP4 mRNA R I IREA R+ Rk & (P<0.05), 5 RWPE-141
(TIMER 2.0 #3E AR PR EF LR 20e) i, DU1454E (ARTPIARE 28 DU145), PC34E (AFTF AR5
WAL PC3), LNCaPZL (AT 40 i LNCaP) #) FKBP4 mRNA A% GAgst 3k 23978 (P<0.05), 5%
G IRLL, si-NCZAAR, si—-FKBP4ZLDU145 it A48 1. 1228 W3 T, ATHi43d (P<0.05), 5%
G SR, si-NCZLbER, si—-FKBP4 20 DU145 28 FKBP4, PI3K. Akt mRNA Ao GAast kL FH B (P<
0.05), Z5it FKBP4£# 7 P Aok Lif), Hidid PI3K/AktfE 5 @88 % ek DU145 Zafuy i 45 | A2 £ R A T,
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Effects of FKBP4 on migration, invasion and apoptosis of prostate
cancer DU14S cells*
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Abstract: Objective To investigate the effects of FK506-binding protein 4 (FKBP4) on the migration,
invasion and apoptosis of prostate cancer DU145 cells. Methods Differences in FKBP4 expression between
prostate cancer tissues and adjacent normal tissues were compared using the Tumor Immune Estimation Resource
2.0 (TIMER2.0) database. Quantitative real-time polymerase chain reaction (QRT-PCR) and Western blotting were
used to detect FKBP4 expression levels in different prostate cancer cell lines (DU145, PC3, LNCaP) and normal
prostate epithelial cells (RWPE-1). Prostate cancer DU145 cells were divided into three experimental groups: a blank
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control group, an si-NC group, and an si-FKBP4 group. Cell migration activity of DU145 cells was analyzed using
the cell scratch assay. Invasion capacity was assessed via the Transwell assay. The apoptosis rates were determined
using TUNEL staining. The expression levels of FKBP4, phosphoinositide 3-kinase (PI3K) and protein kinase B
(Akt) in DU145 cells were detected by Western blotting and qRT-PCR. Results Analysis using the TIMER2.0
database revealed that the mRNA expression levels of FKBP4 were significantly higher in prostate cancer tissues
compared to adjacent normal prostate tissues (P < 0.05). Compared with the RWPE-1 group (normal human prostate
epithelial cells from the TIMER 2.0 database), the relative mRNA and protein expression levels of FKBP4 were
significantly increased in the DU145 group (human prostate cancer DU145 cells), PC3 group (human prostate cancer
PC3 cells), and LNCaP group (human prostate cancer LNCaP cells) (all P < 0.05). Compared with the blank control
group and the si-NC group, the si-FKBP4 group exhibited decreased migration and invasion abilities of DU145 cells,
along with an increased apoptosis rate (P < 0.05). Furthermore, compared with the blank control group and the si-NC
group, the si-FKBP4 group showed significantly reduced relative mRNA and protein expression levels of FKBP4,
PI3K, and Akt in DU145 cells (P < 0.05). Conclusion FKBP4 is up-regulated in prostate cancer and influences the
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migration, invasion and apoptosis of DU145 cells via the PI3K/Akt signalling pathway.
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FKBP4) 752 Rl e h 235 W2 Bl 7ed@aE ik
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LNCaP) 5 AHI40 M E® 4l (RWPE-1) 1
B E e DU A MR R ]

112 KA ghiEhE (bRt REER N AE Y R A R
ocwl, A1637) 5 A0 AR 2R R (R A
YIRS A R AR, K39970) 5 B A REIHIF (dbxg
TS A= W R BR S W, YT2336) 5 H il i 3-8 1R
i & B (glyceraldehyde—3—phosphate dehydrogenase,
GAPDH) .FKBP4 . PI3K . % ¥ B (protein kinase

B, Akt) SI ¥ (7N T &2 5 AW B A A
KGF2305-1, KGF5721-3 , KGF6522-2 . KGF6516-1) ;
M (LS AR ARAF, GB-
2020-1); HEFIA 2000 (2R RAEA: YR A R
A, 11668027); si-NC . si—-FKBP4 (| iff 7t 52 4=
VIR AT, se=37022, sc-37068); —Pi: P A
GAPDH. f ¥t A FKBP4, 4t A PI3K. bt A
Akt (L = 8 £ W) BEHHE 23w, 80570-1-RR L 10655-
1-AP . 30092-1-AP . 10176-2-AP) ; 3 : Bk 1 1k
VIR 00 1 AP0 TG (BRIUAE AW T A R
/N ], CSB-PAS564648 )

113 ALZE Feyond-MF200 £ I BEREARAL (AT
AL RS A PR ] ) 5 BISO10 BE MG 248 (dbat

KO AR AR AR ) 88 966 Wi s
LWD200-37FT (Jbmt il 4 iXas) ) .

1.2 FHik
1.2.1 A7 %) BJR B I 5 OB 4L 4R P FKBP4 49 & A

38 3= i e V2 T P e % 40 I 43 M 2.0 (tumor immune
estimation resource 2.0, TIMER 2.0) %{4E )& Lt %% ®ij 41
Ji i 55 WA MR 55 1E R 41 21 P FKBP4 mRNA /3R ik

25,
120 AR A A% NS IR AR

(DU145. PC3. LNCaP) 5 A Ri%0 IR IE % 1 K 40 i
(RWPE-1) 159% T DMEM 85 32 3, %0 10% Jis
Mg, 100 wmL HFHE, 100 /mL5H R, 3%
SCHR[10], JIrA 40 2R 76 37 C . 5% A ALk 40 i
KRR PR IR, ¥ 2 95% . B DU14S 48 i FH T
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HOEH, % . FKBPAXTHIS B DUL4S UETAS . (222 R JH Ty

FKBP4 X fij 51| Bt Jes A0 M 32 %% . 1228, AT M
WFFE . Ff DUL4S 4 Ml Az K 2 85 5% ML B 29 80% KT,
G DUL4S A3 50 R 3 4. S AT IR (R4
PEF %, Al siRNA 56 4%) | si-NC 4] (554
0.2 pmol/L si-NC) . si—-FKBP4 2 (%% %% 0.2 pmol/L
si-FKBP4) . £ siRNA 4b B 48 h 5, 4 4 4l
DU145 40 il 47 J5 BLa 52 .

123 EBRET FR A4 R (quantitative real—
time polymerase chain reaction, qRT—PCR) # |
FKBP4, PI3K . Akt A& B f ik 45 20 DU145 40 ffi &
1.2.2 2L BRI siRNA A0 HR 5, £ H0A% 40 48 A 6L RNA .
JH Prime Seript RT Master Mix 3 SRR A0 1.0 ne
KL RNA W 56 56 DNA, BRFLN 20 pl. BifiJ5 £
FH SYBR Select Master Mix i 7] £ 1 0.5 wL ¢DNA 7£
ABI 7900 & 4t i#E47 PCR 525, B % fF: 95 C
Pl A5 PE 3 min, 95 CAFPE 10 s, 58 CiB 4 30 s,
72 CIEA20 s, 40 NEI . qRT-PCR 5|47 51
WK 1. PLGAPDH A N %, 27k i 5 FKBP4
mRNA FHXF KI5

%1 QRT-PCR3|#&3I
JEH 5175 K JE/bp
1E:5'-TGGCTGAGAAGATGGCTGA-3' 19
FKBP4
JZ 1] :5'~GCTTCTTGATCTTCTTGCTG-3" 20
1E :5'~ACCTTGTTCCAATCCCAGGT-3’ 20
PI3K
JZ 1] :5'-TCGGCCTTTAACAGAGCAAA-3’ 20
1EM:5'-TGGACTACCTGCACTCGGAGAA-3’ 22
Akt
JZ 1] :5'~-GTGCCGCAAAAGGTCTTCATGG-3’ 22
1E1:5'-GGAGTCCACTGGCGTCTTCA-3’ 20
GAPDH
Jz 1] :5'~GTCATGAGTCCTTCCACGATACC-3’ 23

1.2.4  Western blotting # M| FKBP4 ., PI3K | Akt & &
FA KM 122 A SIRNA 2L B, 32
WA A TR T, SR BCA Bk I 3 2R ik . IR
A LR (25 L) R B H vk o B I AR AL
L ES IR TR B . EE AUk B I
MW R RNG . 5% BRgFLE R, K
il 12 2T 4 25 B5 43 500 5 6 2 i) —41 (1 = 1 000 5 B¢ )
T4 CWHE LK. W H M TBST 2% v Wi 1 15 3 K
(10 min/¥X) J&, MAZHL (1 : 50008 ), %k
M 1 ho o 7E BISO10 #E K AR R4 %, LU
GAPDH } N2, 115 FKBP4. PI3K . Akt & [ A%t

Fikt.
1.25  RRIR R4 DUI4S Mt 4 A4
DU145 4l i 25 1.2.2 2 B§ 19 siRNA 4b P 5, &5 41 X
DU145 4l ig 422 2 x 10° 4> /FLEE 3= F 6 FLAk, 24 h )5 H
10 WL JC B % W 8 IR 0 75 51 )22 DU 145 20 ifd 1 1 4% 4]
IR, T R R 2 b R A 3 YRR 2 TR I DU14S 41
il o 4% 2H DU145 20 M 4k 22 % JC 1l 3 15 77 3k b B %
24 hJr, T WAHEE T Wi B A .
1.2.6  Transwell % B 4 47 DU145 20 Je 42 & #& 7
1278 20 R FH ik o Bt i 40 95 1Y) Transwell /N%E 3577 .
100 WL JC I ¥ DMEM 4% Ff T Transwell I 5, ¥k
BB, R I FE 500 L B 10% G 4 i T 0
SEeRi I, B, BRI 1.2.2 0 R siRNA 4b 3
() DUL45 40 M0, F% 2 x 10° 4>/ L A8 15 37 46 v 15 9%
24 h, fJa, W B E &4 DUL4S 4L, JF kAT
hEn Y, GuitaEd R A0 AL
127 BARKBARITHE A DUIAS A = 4
ZH DU145 4 28 1.2.2 20 3R 1Y siRNA b 35, AR IR
DU145 40 i 4% 2 x 10° /9L K5 3% F 6 fL L, 55 3%
24 h, 4% Z B F E 20 min, % M1 0.5% Triton
X-1008i% . BEJG #a50 & W B HE T HAE, g
MR TR O . OB ARUEE T, IE R 40 Y 40 i
(TR R N e ) YD R R TR S R
D T & NS o e 0% ISR 0 R S
HA MM T
1.3 Sit=FiE

B A3 H7 % ] MedCale 19.0.4 53, 14
VORISR « hrifE 22 (xxs) T, AT 24
B, I LLEH LSD-t K5 50 . P <0.05 22 5% A G it

PYRECTEY
FE Y,

2 &R
2.1 FKBP47ERTSBRSE KR5S E R HAFHIRIEA
=5

5T TIMER 2.0 804} 2 73 7, FKBP4 mRNA 7
Z M SV h B 5 B A R B TR Hb S
HIT B g 55 1E H 41 21 L3, FKBP4 mRNA 7 Hij 41 Ji
FEHLUPERIRTHE (P<0.05). W1,
2.2 FKBP47EBI5IBREE4HAR K B 5 AR IES E K40
EPRREER

RWPE-1 41 (TIMER 2.0 ¢4 & A i 5 IR 1E
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O5RIFI M H L LR, P <0.05, PRAD: 41l (prostate adenocarcinoma) o

1

FRE4IE) 5DUl4s 4 (AETFI R 4HE DU145) |
PC3ZH (ARIHIBREAN ML PC3) . LNCaP 4l (A R4
JiE 95 40 Bl LNCaP) [ FKBP4 mRNA F1% 1A % 3635
wHILE, @ Enth, ER¥AagitrE X (F=
150.484 . 1 120.761, #J P =0.000) ; 5 RWPE-1 41
Fb %, DU145 41 . PC3 41 . LNCaP 41 ) FKBP4
mRNA FEE AT R A B THE (P<0.05). WL#%2
2,
2.3 FKBP4 3t DU145 BRI 8E S 2400

25 XTI | si-NC 2 5 si-FKBP4 2H DU145 41
MR RILE, &0 20, ZRAZI¥EX
(F=102.117, P=0.000); 525X, si-NC 4
b, si-FKBP4 20 DU145 ZH T B R F & (P <
0.05). WEI3FMES,
2.4 FKBP4 3t DU145 fRRaIRI{E 22 6E H 5400

2 XTI . si-NC 415 si-FKBP4 2] DU145 4

BARSESER

4A 40 i FKBP4 mRNA B

*2 &HAFKBP4 mRNA mRNAFIE QX RIEELE

(x+s)

250 FKBP4 mRNA FKBP4 [
RWPE-1£H 0.13 +0.03 0.20 + 0.03
DU1454 0.87 + 0.08" 0.90 + 0.02
PC341 0.76 = 0.07" 0.75 +0.02°
LNCaP £ 0.79 + 0.08" 0.79 + 0.02'
F{i 150.484 1 120.761
P 0.000 0.000

;5 RWPE-141 4%, P <0.05,

LNCaP4]l PC3%41 DU14541 RWPE-14]

E2 &HEFKBPAEBRIEEE

25 O AR si-NC 2

3 ZHDU145 BRI TR EE N RIIR KK
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PR, 45 . FKBP4 XTSRS DUL4S 4T . B2 TRy

#*3 3HDU4SHMTEBE BEMATELE (rzs) (F=114307, P=0.000); 525 X4, si-NCZ
4151 ERR  RERUCIHP) T ok, si-FKBP4 41 DU14S 40 g f2 2 %0 F [ (P <
ZEEAXTRAL 35.27 £2.67 139.59 + 12.71 1635+ 1.13 0.05). W33l 4,

si-NC 4 3797518  15175:13.09 1722+ 1.16 2.5 FKBP4 X} DU145 4a e HY 8 T R A #2010
si-FKBP4Z1 1236+097%? 5328+5.16"% 68.39+8.39"2 S HN IR si-NC 415 si-FKBP4 41 DU145 41
Fff 102.117 114.307 218.886 ML T ARIE, & a0, ZRAGIEEX
P 0.000 0.000 0.000 (F=218.886, P=0.000); 575X 4. si-NC 4l

1 s D528 ARHRAL AR, P <0.05;@)5 si-NC A4, P <0.05.

MR AR, &7, ERASITHEX

%, si-FKBP4 41 DU14S 0 - & T+ & (P <
0.05), WFEIFES.

25 0 R

4 £4ADUI4ASHRERIEZE

23 0 R

2.6 T i FKBP4 X DU145 28 il PI3K/Akt & 2% HY
=l

2 XTI | si-NC 20 5 si-FKBP4 2 DU145 41
Jfl FKBP4 . PI3K. Akt mRNA FIZE [ A0 % 36 3k & [k

si-NC 4
BE S84 Transwell 3236

si-NC 4
L1 (0,55 378 TUNEL FH P4
5 &4HDU145 HBAT- R LR

si—-FKBP4 21
( x 400)

si—-FKBP4 21
(x200)

B, &m0, ERMARITFEX (P<
0.05); Sas AN IEL] | si-NC 4L L%, si-FKBP4 £
DU145 4 Jiii FKBP4, PI3K. Akt mRNA £l % (1 #H %}
FREYIREAL, WRAFE 6,

%4 £LADU145 MM FKBP4.PI3K. Akt MBNAFIE M RIEEBLLE (x=s)
215 FKBP4 mRNA PI3K mRNA Akt mRNA FKBP4 & PI3K & AktEEH
25 X IR 0.78 = 0.05 0.85 +0.04 0.88 + 0.02 0.95 +0.07 0.85 = 0.05 0.80 + 0.06
si-NC#] 0.79 + 0.03 0.82 +0.06 0.92 0.03 0.88 +0.05 0.82 £0.05 0.82 0.03
si-FKBP4 4 0.21 +0.047? 0.320.03"? 0.36 + 0.057? 0.20 + 0.03V? 0.12 + 0.037? 0.10 £ 0.05?
F{H 396.840 261.541 462.316 372.217 520.576 432.343
PiE 0.000 0.000 0.000 0.000 0.000 0.000

s D52 (IR R, P <0.05;2)5 si-NC 41 4%, P <0.05.,
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i R ik B E L Hol g PI3K/Ak 5 5 3l 5 52 TR
DU45 4H L) iE e . 1R28 KA T, W ATTS BRI
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