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(# ZE] BHH BT FKS06 4548 1 11 (FKBPLL) X ' 4i i 98 ( RCC) 4 f 34 5 B 8% A= 28 152 i Bkt
ALK T-B, (TGF-B, ) /Smad [F]EY 3(Smad3) @EIEM. FiE 2020 48 3 4—2021 43 A TR AR
BEBEA:- Yy S 2 HEA TS24 . R FHSEI 90 it PCR (qRT-PCR) 14 2 EN I ( Western-blot) 150 & A IE# B /NE 1%
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mRNA I 12235 7K, CCK-8 AR 14 T8 A S5 46 o 0] 240 G 1) 44 FE G 77, Transwell /)N %846 0 40 i 1) 12 28 FIE A5 g
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[ Abstract] Objective To investigate the effect of down-regulation of FK506-binding protein 11 (FKBP11) on the
proliferation, migration and invasion of renal cancer (RCC) cells and its effect on the transforming growth factor-@3, (TGF-3, )/
Smad homolog 3 (Smad3) pathway. Methods From March 2020 to March 2021, experiments were conducted in the Biologi-
cal Laboratory of the People's Hospital of Wuhan University. The mRNA of FKBP11 in human normal renal tubular epithelial
cell line (HK-2) and RCC cell line (A498, ACHN, CaKi-1, 786-0O) was determined by real-time fluorescence quantitative PCR
(qQRT-PCR) and western blotting (Westermn-blot) methods and protein expression levels. The 786-O cells were divided into
blank group (not transfected), control group (transfected with negative control siRNA), si-FKBP11 group (transfected with
si-FKBP11) and si-FKBP11 + LY364947 group (transfected with si-FKBP11 and added TGF-f,/Smad3 pathway inhibitor
LY364947), the expression levels of FKBP11 mRNA and protein in cells of each group were detected by qRT PCR and West-
em blot, the proliferation activity of cells was detected by CCK-8 method and colony formation assay, the invasion and mi-

gration ability of cells were detected by Transwell chamber, and Western blot was detected proliferating cell nuclear antigen
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(PCNA), E-cadherin (E-cadherin), vimentin (Vimentin), apoptosis inhibitory protein (Twist), zinc finger transcription factor
(Snail), TGF-B,, Smad3 and phosphorylation in each group of cells Smad3 (p-Smad3) protein expression levels. Results

Compared with the normal renal tubular epithelial cell line HK-2, the mRNA and protein expression levels of FKBP11 in RCC
cell lines A498, ACHN, CaKi-1, and 786-O were significantly up-regulated (P <0.05), and the expression was the highest in
786-0 cells. Compared with the control group, the expression levels of FKBP11 mRNA and protein, the ability of cell prolifer-
ation, the ability of cell invasion and migration, and the protein levels of PCNA, Vimentin, Twist, Snail, TGF-3, and p Smad3
in the si-FKBP11 group were significantly decreased, and the protein level of E-cadherin was significantly decreased. Com-
pared with the si-FKBP11 group, the si-FKBP11 + LY364947 group had significantly lower cell proliferation ability, cell inva-
sion and migration ability, PCNA, Vimentin, Twist, Snail, TGF-B, and p-Smad3 protein levels, E-cadherin protein level was
significantly increased (P <0.05); however, there was no significant difference between the blank group and the control

group in the changes of the above indicators (P>0.05). Conclusion Downregulation of FKBP11 can inhibit RCC cell prolif-

eration, invasion and migration by inhibiting the activation of TGF-f,/Smad3 pathway.
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Renal cell carcinoma; FK506 binding protein 11 ; Transforming growth factor-@,/mothers against deca-

pentaplegic homolog 3 pathway; Cell proliferation; Cell invasion; Cell migration

"5 41 il 958 ( renal cell carcinoma, RCC) faj BRI,
SR LB RCC XS AL YT RO A U
1% A BB ATl i S RE AT . RCC R
S AR RARXS BLAIR, JUHJE RCC PR RS B 5 4R
BRI 10% P!, FK506 454 % 11 ( FK506-binding
proteins , FKBPs ) 75 22 i ied 40 i i) K A= & Je v BAT E
TR, 5 98 ¥ 05 40 M 8 1R 28 S aE B A
FK506 %% & & 1 11 ( FK506-binding protein 11,
FKBP11) (YR 357K 75 RCC B3 1 TS 2% VI AH
5, MR EAERR S IR RCC BFMTR " . 1k
H K K F-B, (transforming growth factor-g,, TGF-B,)/
Smad [A]JR4) 3 ( mothers against decapentaplegic homolog
3, Smad3) {553 % 2 5 P45 i Jeg 20 M 0% 1 5 A 22 AN
RSt 2 . AW ST i WLEE R 98 FKBPLL X
RCC s 58 228 AT S TGF-B,/Smad3 i K
S R THAE RCC il BERVE FIBLAR  HRaBE n T .
1 #BE5FE
L1 Ak (1) 400 N TEH B /NS I K 4 i R HK-2
1 RCC 20l & A498  ACHN  CaKi-1,786-0 ¥l [ 2&
[l ATCC 4% . (2) 124 i1l DEME 5575 | Jpe i
I ke CCK-8 177 & ¥ [ 3¢ B BPB & ] ; Lipo-
fectamine 2000 {37 & H 2€ [E Invitrogeng 2\ 7] ; Trizol
il5¥] . qRT-PCR S ik 5 & . LY364947 ( TGF-B,/Smads
T FEANEIR ) ECL A6 K 4 i 25 0 3 55 [ Sig-
ma /A 7] ; FKBP11 siRNA ( si-FKBP11) F1 H: [ 1 % 18
siRNA g H 4N Ruibo 2% ] ; Transwell /N2 T4 H 35 [FH
Corning 28 Al ; — it Syt A FKBPI1 | 34 58 41 Jg A% Pt R
(PCNA) E-55%L%E 19 ( E-cadherin) B2 [ ( Vimen-
tin) (A T A (Twist) BE 4R % 5% N T (Snail) |
TGF-B, .B-actin Smad3 X #5#2 fk. Smad3 ( p-Smad3 ) 5

W H 9 [ Abcam 23 ®] 5 Fir S 190 B AR T A9 T2
ARRAFIG R (3) 08 545 MG8O 7 — 4 fk. ik 2
WL 35 46 0 T 1 i ok 2% 2R W B A BR 2 F]  Multi-
skan™ FC Y il k5 1% . Applied Biosystems %I qRT-PCR
1 NERLTM %35 =X 41 gAY J2 E-Gel Imager %Y &E i h¥
124 ¥ [ 2& [ Themo Fisher Scientific 2 &), TS100
RS B WA H H AR Nikon A ],

1.2 SZmyyd: 2020 43 H—2021 4 3 H TRk
N R R BEA Y S50 = 375

1.2.1 ZRB R 3% NIEH B /NG [z 40 0 & (HK-2)
F1 RCC 4 it 2 ( A498 | ACHN , CaKi-1.786-0) 3= F
DEME $5325E (& 10% Ja2F 1% ) o, 78 5% CO, iy
ANREERY 37°C IR IR 40 M 15 SR 4 vh 5 5% o M40 40 i A=
RARZS, 400 Fil 45 72 38 B 1k 80% LA b If, o o 1% 5 3k
e, BT R FKBPL1 i mRNA I ZE (4 32k
K

1.2.2 iAo dl S50 O B0 HLA: KORAS AF
786-0 4ifi, LA 2 x 10° 4~/ml () 41 i 5% & 32 R0 T 6 fL
UG SRR T, S ARl G A 21 80% I, A A5 h 4
IR IR A AR S 2s AL, Hi4y 3 4l B] Lipo-
fectamine 2000 271 & 158 BH 5 43 51 4% 4L B 4 X AR siR-
NA si-FKBP11 J% si-FKBP11 + 1Y364947 3 1™’ &Kk
VB X BB 41 . si-FKBP11 4 f1 si-FKBP11 + LY364947
20, 50 24 h JE R A5 ZH 4R FKBPI1T mRNA g
EESSILY G

1.3 W bR 5 vk

1.3.1 A[FE41HEZEH FKBP11 i mRNA 335 /KA
< e 4E HK-2 1 RCC 40, Jin A Trizol 24 fif i 24 i 20
JL, SEHCAR AR AL RNA B RNA Si% 508 i cDNA 38
115 96 5 5 PCR | 5 FKBPI1 ) mRNA 223k 7K F,
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9t E i PCR(qRT-PCR) WY 4 :95°C 30 s,
95°C 5 5.56°C 30 s.72°C 30 s, 3L 40 M, FKBP11
5% . FiiE 5’ -GGCGTAGGCGATTGGTTCCTA-3 |, Fijif
5 ’-CCATTCCATTCAT-TTCTCTGGATCG-3 * , GAPDH
(NZ) 514 E% 5’ -CCCATGGCAAGTTCAAAGGCA-
3, T 5°-TGGTGAAGACGCCAGTAGATT-3", Lk
2748 g b FKBPLL ) mRNA A X Feik it
1.3.2 AP ENIC (Western-blot ) 6 40 Jifd v & 1 3 ik
K B AN A I P AR BRUE . R F RS
fdiJH SDS-PAGE JEHLIK 43 #5 100 min 3l 1 W25 A K R
H#% 3 PVDF & |, B J5 70 5% JB G 2F W5 78 % 1
T4 2 h, B )5 A —$T: FKBP11  PCNA | E-cadher-
in, Vimentin , Twist , Snail , TGF-B, , Smad3 | p-Smad3 #I
B-actin LI BFE , U —HUFF 2 h, %5 ECL 1k
RGBS WS 5 min, 7E5EBEAGAL H WLZEH BE
fdi ] Tmage J 3440 A 540 LR, 2R FURH X k7K
F = HBVE 50 K BEA/ B-actin 2 F A KA
1.3.3  786-O 21 ff 55 5E A6 I : CCK-8 2 A 0] 44t it 1 5
W77 B AL AL T B A= K iy 786-0 4 i, LA 4n i
WK 5 x 107 A/ ml 2805 96 FLANMER FRAL K5 5%
24 48 72 h i, FEALKUCHAS I CCK-8 R 10 wl, 144k
SEAERE IR PSR 2 b A EEAR AR 450 nm K
TGS FL LR B (10D) |, LA % 2 (B R 3R 7 4
LA HE TR T o

BR TR TV IS 6 00 25 2 440 L 7 TR I 1O, 4% A
KE BRI Y 786-0 4 1 x 10° AR 1E 6 FLAR P E 2
Jil o 4% Z2 5 W ] 5 A M J Jl et 19% 45 sE g £,
of i A RR AR VR R UG Ol o W L 50 A2 L i) 4R
EIEATSET .
1.3.4  Transwell /N2 SCHGAG I 4520 786-0 2 i 1%
ZZMERECH 7 Transwell /NZE A 1115 Matrigel FE 5T
JBE S0 pl, TR T O 2H Ab T X HI0 AR K Y 786-0
ML, AN TG YA 1Y 55 77 ik E B R R A0 2% 3 2. 5 %
10* A~/ml , J5 W A B R 200 HEFh Transwell /)N
FE R, N ERING 10% 645 175 158 4 B 55 3k,
iR 24 h e, B /NE AT PBS w2 ~ 3 9k, B
PR I ] 5 A, Je AR A R R gt s 20 R s
A 1% 25 S22 e 40, 30 min, 76 58 IS T Wi %E,
SRR B A B ER N AR S AV RET T
SN H o TR LI AT ZEAS I B, HA 4
YEIT I R 28525
L4 ZEiteEdrik R SPSS 25. 0 B3 B 52 56 44
o FPEIESANITHRERLL & 5 Rox, ZHMA
BRI R J7 22 70, L8] PR G LR ) LSD-1 £

5, P<0.05 HESAGIHE L,

2 & B

2.1 A[FE4M R FKBPI1 Rk K LhE  H5IEH
BN R 4 R HK-2 L%, RCC 4 il & A498
ACHN ,CaKi-1,786-0 H* FKBP11 mRNA F17%E [ 323k 7K
TR FJH(P<0.05), WL 1.3 1, Hr FKBP11 7F
786-0 2 Ji i 3R K e i, WUE B2 5L LA 786-0 A
T4

HK-2 A498 ACHN

FKEPIL s S SR e DN

CaKi-1 786-0

bt S - - -

B 1 Western blot #;{il] RCC 4} 5 1F % B /N _F K 40 i wp
FKBP11 ZE 4 kK F
Fig. 1  Western blot detection of FKBPI1 protein expression in

RCC cells and normal renal tubular epithelial cells

R OEWHE/ME EEAIIS RCC 41 FKBPLL 345
AP (xx5)
Comparison of FKBPI1 expression levels in normal renal

tubular epithelial cells and RCC cells

Tab. 1

i 7 n FKBP11 mRNA FKBPI1 %[
HK-2 3 1.01 £0.04 0.23 £0.03
A498 3 1.52 +£0.13* 0.70 £0. 06"
ACHN 3 1.51 +0.11° 0.66 £0.07"
CaKi-1 3 1.46 +0.07° 0.49 +0.05"°
786-0 3 1.74 £0.16% 0.87 £0. 07
F 1 17.143 52.455

P <0.001 <0.001

.5 HK-2 A, *P <0.05; 5 A498 [h4:, P <0.05; 5 ACHN [t
#,°P <0.05;5 CaKi-1 kA%, P <0.05

2.2 K41 786-0 Aiffirh FKBPI1 RKikAK A 5
X HRAH L #% , si-FKBP11 2 FKBP11 mRNA 1% [13535
KR T (P <0.05) ;25 L2 5 4] R4, si-FK-
BP11 41 5 si-FKBPI11 + LY364947 #H 4 g v FKBP11
B mRNA FfIEE AR B KFEEZER TSI FE XL
(P>0.05), WK 2 #2,

2.3 4540 786-0 AMAIGHATE 1 L ARffEE SR 24 h
J& 4520 786-0 ALY 3G FE G ) b AL 22 |/ oG it e i
X(P>0.05) ;157 48 .72 h J7, 5% AL L #L, si-FK-
BP11 41 786-0 #3517 1 B W B AR (P <0.05) 3 5
si-FKBP114 b %5, si-FKBP11 + LY364947 41 786-0 4
FAEFENEG W AR (P < 0. 05) 5 T2 11 20 5 % B 2R
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786-0 434 5 16 T i 2 R R G FE (P >
0.05) Ut Ab, 5 ¥5 2 W 55 30 0iF 52, 5 % M4 Lh 3,
si-FKBPL1ZH 4E 75 & B B i 2> (P < 0.05); 5
si-FKBP114] [t %5, si-FKBP11 + LY364947 4 786-0 4
JHLAR P8 T U b REAIR (P < 0. 05) 5 117 25 11 41 5 %
HRZH 786-0 4 H A v T8 il L 22 RIS 5
(P>0.05), WK 3 .33,

A B C D

vkl M O — —

A. 2594 B, X IR4H ; C. si-FKBP11 41 ;D. si-FKBP11 + L.Y364947 4
B2 Western-blot #il] £ 41 786-0 4l i s FKBP11 % 14 /K F-
e
Fig.2 Western blot detection of FKBP11 protein levels in 786-0

cells in each group

2.4 £%41786-0 MR B NTEREE L SXFIR
41 b4, si-FKBP11 4 786-0 4i ity iP5 28 Fi1 5T £ 41 ity

F2 44 786-0 4iffih FKBP11 mRNA FI%E 22k K T Lk
Tab.2 FKBP11 mRNA and protein expression in 786-0O cells in

each group

4 n FKBP11 mRNA FKBP11 %1
El=E 3 1.02 +0.04 0.80 +0.07
X} A 20 3 0.99 +0.06 0.72 +0.06
si-FKBP11 41 3 0.42 +0.05* 0.39 +0.04°
si-FKBP11 + LY364947 41 3 0.45 +0.04 0.36 +0.03
F1{H 140. 129 55.230
P <0.001 <0.001

TE: S X A A, " P <0.05

BE B EW A (P <0.05); 5 si-FKBP11 4] I #%,
si-FKBP11 + LY364947 4 786-0 41l it v (= & FiE B 41
& B i 0 (P <0.05) 5 1Mi%s 14 5 %) 21 786-0
YR FE R A A H e F g it # B X
(P>0.05),WLIKl 4 F 4,

2.5 £ 786-0 4}y F PCNA  E-cadherin , Vimentin ,
Twist F Snail & H R KK F LI SXFEA s,
si-FKBP114H 786-0O 4 Jifi ' PCNA | Vimentin | Twist £l
Snail & /K i Z ML (P <0.05) , E-cadherin & [
KB EFE (P <0.05); 5 si-FKBP11 4 It %%,
si-FKBP11 + LY364947 4 786-O 41 g i PCNA,
Vimentin , Twist Fl Snail & [ 7K F B Z AL (P <

- »
o e P sry < gy
. ‘ o oF 4 N o o . L] .
e é F °°® LAY °
£ a g ’ 0 . . "o e .
[ . . ] . s .
s ¢ [} i ® 9/ i) o L0 K v . LN . Qe R
. ° $ L » ‘ . - x
T AL : I S T et g . .., .
o %, « e o® gy @ : & .
he . * .. : . LI o o o : S - ° . »
Ad ..' o? L) '. ’ C Ly . . . .. K]
¢ e ‘s v ': (N . v L B/ \ o’
. » Y
€. L ‘. o . o r . e S ° 0 e
i o "o . 'Y « » e
G =Eiil Xof HZH si-FKBP1144 si-FKBP11+LY3649474
3 SRRV LS o e I 4 Y A L AR
Fig.3 Comparison of cell proliferation detected by colony formation assay
R3 K 786-0 JUHIETEIE M LEL (2 +5,10D)
Tab.3 The proliferation of 786-0 cells in each group
il 0 Y HfSE5E I M TEI R
- 2 h 48 h 72 h (1)
AN 3 0.36 £0.08 0.74 £0.09 1.11 £0.13 96.23 £8.76
X B2 3 0.34 £0.06 0.75 £0.06 1.09 £0.11 87.32 +7.12
si-FKBP11 2 3 0.31 +£0.07 0.49 £0.04* 0.73 £0.09* 49.35 +4.18°
si-FKBP11 +1Y364947 £ 3 0.29 +0.05 0.38 +0.03" 0.55+0.07" 37.22 +3.98"
F 1 0.667 28.789 21.714 61.330
P 0.596 <0.001 <0.001 <0.001

T 5 IR HAR, AP <0.05; 5 si-FKBP11 4 Hi4%," P <0.05
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LS

i P
A £ 4a°'
- wal

si-FKBP11+LY36494741

B4 41 786-0 AR ARSI 45 R A ( x200)

Fig.4 Comparison of 786-0 cell invasion and migration test results in each group ( x200)

R4 KU T86-0 AMIIZRAIT AL L (x25,1)
Tab.4 Comparison of the number of 786-0 cells invading and mi-

grating cells in each group

Il n 12224 A H TR A H
ek 3 80.15 =10. 12 66.15 £8.79
X HEZH 3 81.54 + 9.56 67.35+7.56
si-FKBP11 4 3 56.89 = 5.42° 42.16 £4.26°
si-FKBP11 + LY364947 41 3 42.15 + 3.45° 29.45 +3.17"
F 14 18.561 25.560
P4 0.001 <0.001

W SR A, P <0.05; 5 si-FKBP11 4 k4%, P <0.05

0.05) ,E-cadherin # H/K V2 E T & (P <0.05) ;1%
F2H 5% HRZH 786-0 i ik FI ik KF e 22
R E (P >0.05), WES5. %5,
2.6 £ 786-0 41 fify 7 TGF-B, .Smad3 F1 p-Smad3
EFERK A &40 786-0 41 fifl ' Smad3 & 14
FIRAT B G L (P >0.05) . 55X
I &L, si-FKBP11 40 786-O 41 fig ' TGF-8, F
p-Smad3 % 17235 B B (P < 0. 05) ; 55 si-FKBP11
2H L35, si-FKBPI11 + LY364947 2 786-0 4 ity rfr TGF-
B, Fl p-Smad3 & [13REM W FEL (P <0.05) ;1% 1
41 55 f2H 786-0 4 i TGF-B, Fl p-Smad3 %k
KK B 2= 7 g it L (P >0.05), WE 6,
%6,
34t 8

RCC B9 i OB 19 2% ~3% , 1 H
AR B, 29 30% 1Y & & P iz il © & kR
RO ARG AT R T A R RCC A YT 5

A B C D

Fradirin see—m S—— — G—
vineotin W — —

T . S .-

AL 251413 B. WHBRZL; C. si-FKBPL 41;D. si-FKBP11 + LY364947 41
B 5 Western-blot # il 4% 20 786-0 4f g ft PCNA . E-cadherin .
Vimentin , Twist I Snail & 4 57K Fb 58
Fig.5 Western-blot detection of PCNA, E-cadherin, Vimentin,
Twist and Snail protein expression levels in 786-0 cells in

each group

ATk R M 2 BT A SR8 W T Y LR T )
JomE

FKBPs &, 3 I i 4 R i X/ 2 28 S 4
B A B0 & U RS, 7T 2 5 2R A DiEe ,
JEJE AT DhfE It & 4, 5 2R &k &
JREIAR T . BFSE R B, FKBPLL 7 2 5 7 [ Y
PrBMIW ™, 1K KA FKBPLL 2R B 40y
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RS £ 786-0 4iifitiH PCNA E-cadherin . Vimentin , Twist Fil Snail & [ /K L (x£5)
Tab.5 Comparison of PCNA, E-cadherin, Vimentin, Twist and Snail protein levels in 786-0 cells in each group

HoHl n PCNA E-cadherin Vimentin Twist Snail
=Kl 3 1.05 +0.11 0.37 +0.03 0.77 +0.08 0.70 £0.06 1.18 20.12
PO R 3 1.01 £0.10 0.40 £0.05 0.74 £0.06 0.68 £0.07 1.15+0.11
si-FKBP11 24 3 0.45 +0.06* 0.78 +0.08% 0.46 +0.04° 0.51 £0.04% 0.81 +0.09°
si-FKBP11 + LY364947 4] 3 0.29 +0.03" 0.99 +0.10" 0.31 £0.02" 0.43 +0.02" 0.52 +0.06"
F Al 67.549 55.051 49.533 19.733 30.628
PAE <0.001 <0.001 <0.001 <0.001 <0.001

e X B L, " P <0.05; 5 si-FKBP11 41 4% ,"P <0.05

A B C D

orp, W T - —

| D o A e
pondl . D . —

H: A a3 H ;B X4 C.osi-FKBP11 4 D. si-FKBP11 +
LY364947 4
B 6 Western-blot Il 786-0 4 iy # TGF-B, 1 Smad3 . p-
Smad3 £ 1R IAKF AR
Fig.6 The protein expression levels of TGF-B,, Smad3 and p-
Smad3 in 786-0 cells detected by Western-blot

K6 2541 786-0 40ffih TGF-B, F1 Smad3 ,p-Smad3 & [ /K F
WA (z£3)

Tab.6 TGF-B, and Smad3, p-Smad3 protein levels in 786-0
cells of each group

s n TGF-B, Smad3 p-Smad3
ZHH 3 0.86+0.09 1.25+0.13 0.97 +0.08
popiekcl 3 0.83x0.10 1.24+0.15 0.93+0.09
si-FKBP11 21 3 0.44+0.05* 1.26+0.11 0.58 £0.06*
si-FKBPI1 +LY364947 20 3 0.32+0.03" 1.21£0.13 0.42+0.03"
F1{H 41.651 0.082 45.495
Pia <0.001 0.968 <0.001

W SR A, P <0.05; 5 si-FKBP11 414, P <0.05

RRAE 2 —, TSR B A B T A2 1k 9 S SO 40 i 4y
P AN FKBPLL 36 3k AT Fifi 3 FF96 20 0 ) 2z e i
T 1w, AT R A T A M s W i kR R 2
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