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B 77 K FASTKDA 76 B R 98 B o5 21 41 (1 3Rk 1 1L
[F 338 3 qPCR A& FASTKD4 77 5] PR 98 200 it v iy 3
IKNEOL  ARAE LS 16 #% Saos2 4R IAE BT 5T % 42 | 40 M s
FASTKD4 /N T3t RNA ( shFASTKD4 #H) K %F & BH 14 5 771
(shCtrl #) , qPCR F1 Western blot ;%% 4 5 4 i FAST-
KD4 mRNA FI#E FHRIEAF. 1 IR £ 0 CCK-8 A6 I 41
TR | 25 I3 R R S B A ) 4T L v A T oK T, 9 2 4 e
RGBT, R BB qPCR 455 R FAST-
KD4 7eB RIS A U RBK TR T 48U (P <0.05) , 5
shCtrl 41 FbAE , shFASTKD4 418 (AR B4 5 g 1 32 B4l (P <
0.05) , H shFASTKD4 20 B fibJeg 20 MU T J i) e B BR AR /N T
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FBEEN 2 (cell cycle progression restoration pro-
tein 2, CPR2) FlEE AL A=K A+ B 1815 & 1 4 (trans-
forming growth factor beta regulator 4 ,TBRG4) , J&—
FPLRAR IR, )2 o A TE A LR AL BT | RE A
PATERIA T RNA 1936357, FASTKD4 1£ 2 i 1)
WFFTHRE 7 2014 4F Wolf et al® B YK i3 Mi-
toString i % B FASKTD4 J& — F B 1) 42 b 4 25
F. BfJ5 2017 4F Boehm et al' " jIF5E FASKTD4 X4k
LR RE AR G 2 IR Y M X 1 e
S5 FASTKD4 A LA3 i 52 A, Wi E— 25+ 93
e i e A R L {HLE FASTKD4 X8 AR 2 75 45
S, HFG i CiFse . o8 7 B FASTKD4 75#
PR, 1SS SRS I FASTKDA 768 R R 2 2N
B PR YR /N T RNA TUERE A
AR R ) FASTKDA WS XTB PR 988 200 Jif A= ) 2
b= AL

1 HREE

1.1 #RAHIRE  IZE 2017—2019 4ELHERR
S50 DU RN R BEBE 30 1B 1R 98 R I I S i A
JEbRAS . IS R AL AT qPCR RSB PN 98 2H 2R
FEo 2 FASTKD4 353k,

1.2 ZRER MR R Saos-2 HOS L& 4l
BRI b R A B AR, T 10%
G-I 100 U/ml 75 - 4555 % A9 RPMI-1640 1557
F,IFHE 37 °C 5% CO, B TH G 9% .
1.3 SBAL 5 REALUE S AL ik
TR IR AR 2 FLA LS, VA (5 wm) 2547
0 b, FH Pt FASTKD4 A9 — HT (%R ¥, W &
1:1000,CST)4 CHWRE MK, EEEGEKEHH I
B8 30 min, FJa YA DAPL Y2t Jf F 95 KRS
Y,

1.4 shFASTKD4 BRSBHHESERL N TAH
BUBH IE FASTKD4 1% 323k , AHF 58 4 2 7 48 ) T4
FASTKD4 14 /N F 4L RNA small interfering RNA
(shRNA) MR EE A, Jrikin . fEm T4 FAST-
KD4 1) shRNA ) Tt ¥ %1 & GTTCTTCAGCCTGG-



- 356 - FMBEMKFF® Acta Universitatis Medicinalis Anhui 2022 Mar;57(3)

TACAT, #H TXT R, NP (scrambled) shRNA
(shCul) T35 51 H TTCTCCGAACGTGTCACGT,
HHIEZEIREERT B DNA oligo (oligonucleotides ) # &
B, WA pGV115-GFP 185 B 2 14 (b7 75 L3
R B AR A IR A ) o i 3X 418 9 7 R A
Z 55 kA 1 shFASTKD4 Fll scrambled shRNA, K T
HATIRIR RS Y, FH 6 FLARIE IR Saos-2 i, FFARHE
MOI JlA shFASTKD4 Fl shCurl 18585, #UL)5 72
h 2245, 5t b T L 8% 4% (0.5 S 81 11 (green fluo-
rescent protein, GFP) [ 3RIATEN . 4 120 h J5 1K
LE AN HETT qPCR 1 Western blot A8 SR %
1.4.1 RNA &R Af= qPCR #oml BB ULIH-FH
2% (8 Trizol Z41 iRg 4120 i 55 4L SURN 88 240 it
JEULSE RNA, BFEARHL 2.0 pg RNA 78 M-MLV
WG SRR AN oligo dT YEF ™A L cDNA, {1 SYBR
Green Premix Ex Taq 71| #17 qPCP 525, JF7E ABI
7500 QPCR A7 4, i H1 GAPDH i h 2,
FASTKD4 1 1E [1 5| #) 4 5'- CAGCTCACCTGGTA-
AAGCGAT-3", [ Inl 5] ¥ A 5'-GGGAGTAGAT-
GCTCGTTCCTTC-3" (194 bp) ; GAPDH AY1E [ 5|4
5 5'-TGACTTCAACAGCGACACCCA-3", JZ [ 5| 4
3 5'-CACCCTGTTGCTGTAGCCAAA-3' (121 bp) , &
% GAPDH 3% 35 45 bR AL FASTKD4 1) 3% 3k 45
J. FH DNA AHX#5 DUECRUA R ek & (2724 &
7~ FASTKD4 & [R  FH X e 35 5,

1.4.2 Western blot & & T #ll Saos-2 ZH g
FASTKD4 [ R 5% %, R ] Western blot [ J7 46
WA H FASTKD4 85 FH R EKF, Saos-2 4 iy
WYL shFASTKD4 il shCul 1896725 5555 72 h, 8k
J5 M PBS 1%, IF H B 1Y lysis buffer #E17 247
AN it 2243 RAE 4 °C ,12 000 r/min B0 15 min, Y4E
W, 9T BCA B E R I & 17K, 40 mg 1Y
EHH 8% ~ 12% 1 SDS-PAGE ¥ fift )& %% #% 3
PVDF fi& I 9% 5 F TBTS BECHI A 5% H9 R g 4 05 &t
M PDVF B8 1 h,—¥$i 4 CWFH 30, TBTS WPk 3
e, YU EEEEE 1 h, i ECL LB,
1.4.3 fmpedgzh 5= % kv N TR O 18 19 O TA A
M shFASTKD4 il shCtrl 5 55 75 4% Y4 1) Saos-2 41 ffd
AIETE R AL T XA A B I 5% Y shFASTKD4 Fl
shCtrl 12 % 7 1Y Saos-2 ZHMIH% 2 x 10° 4~/ FLFh 48 3]
96 fLi ., 7£37 C 5% CO,FRIEHRESE 4 d, HE
K FH = N I 4B B AL CellomicsArrayScan VI
(Thermo) il {324 — R I Tt 40 MU B3 it | 3% 22 A6 i
Bt 4 d,EIERE 3K,

Bk TR NIRRT 2 1Y) 5k AR F S A SR CCK-8
WA GG shFASTKD4 F1 shCurl 12 975 55 5% 4% 1)
Saos-2 4 FHEFE . % 2 x 10> A/ FL45 20 i Fb A 2]
96 fLARh, # L8R 4 d, B RIEBALIMA 10 ul
CCK-8 ¥ 37 CWEH 4 h, BiFRIX ELx800 Absor-
bance Reader ( BioTek
Winooski, VT, USA) 14 490 nm il OD {H , % &2
R4 d, A SCERER 3K,
1.4.4 @ionBRm Sk KA TR KR
shFASTKD4 F1 shCtrl 12555 52 5% Y4 1) Saos-2 25 5L
JEBEIR A )G, 1 x 107 A/ LK 40 i Fb Al 3] 24 FLAR
A 20 ng/ml EGF 10 ng/ml b-FGF .5 wg/
ml R ZE 0. 4% JG4E L35 1 DMEM/F12 15 5% 7
Bi3e12 d, 9046 1,612 d WEBET 2GR IR, B4 52
WHEE 3 W, I PG EIR 43 B A% ( PhenoRip-
per) I & FEREER HAT
1.4.5 #mppA—#n K Annexin V-APC T
W SR Al g 1=, K shFASTKD4 F1 shCurl 12
JRFEFE LY Saos-2 ZIMIES 7 48 h J5 , WA 40, IF:
FH PBS Pk U4, FH 200 i 2% €20 30 08 5% 20 v ok 1
10°/ml, %5 100 pl 4 i A 10 pl Annexin V-
APC Yt 28R R 15 min, f# ] FACS Calibur %
Y (SRS I 20 M R T, REAL SE R 3 IR
1.5 Sit=Z438  RJH SPSS 20. 0 21758t
SEOPHT BRI o =5 R, B H R FH 0 S R
A KRS R R 208, P <0.05 NESHS

PEI-3E

Microplate Instruments,

2 gR

2.1 FASTKD4 EERABALTNBEABARREF
HRIEDHT  RAGRZEL LA gPCR A5 P K6
FASTKD4 7 ‘B i fid 20 23 v iy 2 3k A 00, 45 21 L ]
1A B, FASTKD4 78 PRI 420 b 52 g 308, M 78 0
B Lh B FE ik, qPCR (945 Bl % W] FASTKD4
mRNA 768 R 21 Rk K2 s TR s 44,
WAz ERAGEITFRE X (K 1C,1=10.86,P <
0.05), [A I FASTKD4 mRNA 7E & N 4 40 it &
Saos-2 IR, 5 HOS K& 40 Ml b4 2% S A
Gt #E X (B 1D, =19.72,P <0.05) . [Hk#k
Saos-2 ‘B NJRE 4N R AT JR 225250

2.2 125%E N S A shRNA 55 B 955 40 B #0 1
FASTKD4 BI3RiE N T VP45 185 5 1Y OB RCR
Saos-2 4L 4% 23 B Y shFASTKD4 il shCurl 18555 27
AR WE2A ~DFR, Y7205 , shFASTKD4
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B 1 FASTKD4 EEHEREZHRAHHRIE
AL BIR FASTKDA 768 I 40P Rk KT x100;
B G4l ik iR FASTKD4 1EfE 55 S P KA /K FE x100;C:qPCR
R AR 2 SURIE SR 4 40P FASTKDA mRNA %3k /K, 5541
AULE . * P <0.05;D:qPCR W AR B A4 M FASTKD4 mR-
NA k7K, 5 HOS 3. *P <0.05, 5B Mg b . € P <0. 05

Fl shCurl 4 4k 80% (40 ML GFP Rk fHM: . B
J& , AN W5 qPCR il Western blot ) 5 2 5 iE
FASTKD4 kGO, & 2E iR, 5 shCul 4
H#s5 , shFASTKD4 #H i FASTKD4 mRNA By ik F
K 61% W20 22 5 A4 it2# 5 L (1 =12.45,P
<0.05), Western blot 55 (& 2F) 5 qPCR —Z{,
[E]FE 7~ shFASTKD4 20 FASTKD4 F) 45 14 26 ik 7K F
KT shCul 4, P 1295 B8 A 5 1) shRNA & 4L
BEIAME T FASTKD4 mRNA FIZE IR IA

2.3 FASTKD4 il & A MMEIEsE 15
S bR A LY — > EE SRR AS A E Ao P R
PEFI CCK-8 SZHG /0T T FASTKD4 F 45 X B 1A I8
AL 1 B R R e, TR e PN R R 0 S g b A
shFASTKD4 F1 shCirl £ Saos-2 4l , #1551 96 1L
e, IF Halid CellomicsArrayScan VTI % 22 W £ 41
fi4 d A RSO (B 3A) , 4l& 3B iz, 5 shCul
ZH %, shFASTKD4 20 Hh 41 it 38 4 BE 1 32 290
R 2155 4 KiF, shCul 2H 40 g 4% 58 3. 05 4%, i
shFASTKD4 4 rh 240 i 38 56 1. 73 £%, W& Z 0] 25 7
HGitrE X (1 =4.68,P <0.05) . iREAH [Ew A
JH CCK-8 SZEHGI T FASTKDA 55 %o B 1A 988 240 Jifd
HOFERE I 52, AN 3C TR, CCK8 45 S [Al A i
7 T shFASTKD4 21 41 i3 6 G 1 I T shCul 41,
Mz E2ZERAFIHE L (1=4.72,P <0.05) ,
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% CAPDH
0.0

shCtrl] shFASTKD44H shCtrl4l shFASTKD441

E 2 FASTKD4 H 3R K it o 4 v Rk Kk F
A B:shCul ZH %% YL 41 jf J5 J6 55 Bl R St Bl x 200; C. D
shFASTKD4 20 4% Yu 240 ff J5 Y B o e 8l x 2005 E: qPCR A 41
Mfurf FASTKD4 mRNA 3K 7KF; 5 shCul 41 lLE: * P <0.05;F:
Western blot AU 4l 1 FASTKD4 2 4 % ik K

2.4 FASTKD4 555 #0 %l 5 P 7 40 B 52 B A
A5 388 3 T IR S 0 DU ) = A
T iIE A4 e P A R R RE T e 2 M e R R
24 fLARH JFTE 1.6 12 d BHEATIOEHMR (K 4A) .
W& 4B Atz fERE 3% 12 d shFASTKD4 2 rf it 928 41
I G v B BR EL AR /N T shCurl 21, 4 22 ] 22 5%
Bt X (1 =14.87,P <0.05) , 7 W] FASTKD4
53 S T A T PR 20 B A T R CRE

2.5 FASTKD4 BiBiFSEMEAMABAT M 7T
S3HT FASTKDA 55 6] B i 240 B 0] T2 Ry s e | AR 52
55K F Annexin V-APC P-4y 3 2 21 i 4 ORS00 41 it
AT (I 5A) , K4 R 2R shCirl 411 shFAST-
KD4 2L 8 1~ 3 43 L 53 38 (2. 36 £0.11) % F
(8.41 £1.31)% (& 5B) , i Z 1A 2 7 A 4 it 2#
B (1=7.97,P <0.05), XK FASTKD4 @b
AT LA B e 4 R T

2.6 FASTKD4 HIaEYBR & B W E 4 PI3K/
AKT 55 BKE N 72T FASTKD4 75
BRI TR AE N LG, ARSI S T PI3K/
AKT {5530 B, 3CR B PR Hh i DL 528 {5 5 08
Bz — . @13 Western blot ¥ FASTKD4 #k A %
Saos -2 4 fifl 1 p-PI3K . PI3K . p-AKT I AKT 3 ik [
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M, Gl 6A B N, 5 shCul 4 b %8, @ B
FASTKD4 T T shFASTKD4 41+ p-PI3K Fll p-AKT
EAMRE WHZEZEZRAG 223 L (=
26.42 24.98 4] P <0.05) ,{HYE &) PI3K A1 AKT
K RS RN W] il 25 5, 3k S AR i — 2P U
Rl FASTKD4 fif PI3K/AKT 1553 206

A shCtrl4]l shFASTKDA441
p-PI3K
t-PI3K
p-AKT
t-AKT
GAPDH
B L5t O shew4l
shFASTKD4
8
% 1.0
|
®
o
;H.E 0.5 * #
m
0.0
p/-PI3K p/t-AKT

6 Western blot #: | Saos-2 £l Al FASTKD4 ;T 2k
% PBK/AKT 1= S i B M 21
A Western blot £ ll Saos-2 #fiff #f* p-PI3K ,t-PI3K , p-AKT Fll t-
AKT HIJEHE (19235 7K ¥ B Western blot 4 l 8 [5% FASTKD4 4/ 5¢
HHERSHTTE PBK F 5@ # T, 5 shCul 4H AL * P <0.05;7E
AKT 15538 #H, 5 shCul 41 b3 #P <0. 05

3 itig

Bl 5> 50 IR YT B B & R DL SO R
A R EHLHRIBETE BT , B R AR B2 TR 136
I7 S I PRI 5 ) — A 35

IR 1 2 | T 5 e 40 i 1) bR ek 3 e R
T-A K, B SR ANE T~ W6 IR AE b 75 AH 5 i 4
Jgs , Lok E 32 2 Mok i 2 o6, g R
e Ig 9 3 DR 110 2 728 R g 3ok DA 114) 38 sl o R
SRR SR PHAT 96 38 U T R A A 20 A G, A gk
FEANMLAG K . FASTKDA S22 k7 AR L R v i — Filr |
BN R 2 SR S A OGS R, 32 3] IL-2 1 JAK3 1Y

T, ESR FASKTD4 5 RIRZ MM HIEXLR,
H Al i JoHR I8 | {2 FASKTD4 s, & 285358 5 £ i
JAM A 5, A AR W FASKTDA4 75 fili i 21
U 5K, R FASKTD4 f5 AT LLF % CAV1 i
RRM2, [ DDIT3 40 il Jii Jis 4 B 1) 38 7 I 412 12
PAT, AP I FASKTDA 75 SR 40 i g v
RYEE EBAEM, FE FASKTD4 J& , AT LA R CAV-
15 A A R E R E R, R & SRR T 1
TR . X ALAIESE FASKTD4 1 D) i 5 i 28 kit
I TEMR I & A R R R AR TR AR TR B A
M FASTKD4 mIfigth 2 58 R &L R,

AHFFE B 45 S e B AE FASTKDA 768 il 41 21
hRB R E S TS, EHMEEm b T
FASTKD4 7B i 9e8 2 M v 2 35 5 55 1Y Saos-2 1E R
WFFE X 4, 38 1o 240 M 4% 4 /N T3 RNA DUER FAST-
KD4 B93¢5k, qPCR il Western blot 1 %5 FAESL T /)
T3 RNA ULER FASTKD4 1945 %t FASTKD4 it
BRIG 1Y Saos-2 21 Jif 344 5 11%) 45 8 A e B Bk AR 4/
TRFRELE, TR T 40 B B 7 A Lo s X IR AL, X sk
5] FASTKD4 TLER 7] LA R I il Saos-2 4l
JIL 1 5 R e P RE T I TR 8, TR 1F Saos-2 41 M)
AT, ABFFEIN R FASTKD4 {2 Saos2 MU JH T
AT RE T SN A A2 IR — AR X
Z T FASTKD4 ¢ HoAth Mg o 5 v i i — 35

ARBFFEREAL T % FASTKDA X5 PR 98 200 it
PI3K/AKT {5 53 B 5200 . 455 IR, mRk FAST-
KD4 A p-PI3K H1 p-AKT fi 235 7K -, {H 1 5
) PI3K Al AKT /KF LA ME R B i 22 5 ) AR
WEFEHEN FASTKD4 J& R 38 T &l 1 PI3K-AKT
3 AT T PR TR AN L M B B AL AN T A
PAT, JEW ] FASTKD4 235, 3X 1T fE R 20
PRI TS B — T A7 5k . SR, FASTKD4 768 A
Jeg ke VS TE I DL S A 1 KR R
E— 2058, T — AR UUE A K i — WS FAST-
KD4 755 AR HAh 48 i b 7 FH 0% 4 - BILE , R i R
TBYT PR ST BRI FERE
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The expression of FASTKD4 in osteosarcoma and its effect

on proliferation and apoptosis of osteosarcoma cells
Zhang Xianglu, Wang Zhen, Chang Jun,Ma Guangwen, Huang Fei
(Dept of Orthopedics , The Fourth Affiliated Hospital of Anhui Medical University ,Hefei 230012)

Abstract Objective To investigate the effect of the expression of FASTKD4 in osteosarcoma and its effect on pro-
liferation and apoptosis of osteosarcoma cells. Methods The levels of FASTKD4 mRNA were detected by qPCR,
and protein was detected by immunohistochemistry in osteosarcoma and paracancerous tissues. The levels of FAST-
KD4 RNA were detected by qPCR in different osteosarcoma cells,and the osteosarcoma cell Saos-2 was used as the
research object. Saos-2 cells were transfected with FASTKD4 small interfering RNA (shFASTKD4 group) and nega-
tive control (shCtrl group). qPCR and Western blot were used to detect the FASTKD4 mRNA and protein in trans-
fected Saos-2 cells. The proliferation of transfected Saos-2 cells were detected by multiparametric high-content
screening and CCK-8. The colony formation ability and apoptosis of transfected Saos-2 cells were detected by clone
formation assay and flow cytometry. Reuslts The results of qPCR and immunohistochemistry showed the expression
of the FASTKD4 in osteosarcoma tissues was higher than that in paracancerous tissues( P <0. 05). The proliferation
and colony formation ability of shFASTKD4 group were suppressed when compared with shCtrl group (P <0.05).
The percentage of apoptosis in shFASTKD4 group was higher than that in shCtrl group (P <0.05). Conculsion
This study confirmed that FASTKD4 was highly expressed in osteosarcoma tissues, and silencing of FASTKD4 could
inhibit proliferation, colony formation of osteosarcoma cell and induce the apoptosis of osteosarcoma cell, We also
found that FASTKD4 Knockdown inactivated PI3K/AKT Signaling pathway in osteosarcoma cells.

Key words osteosarcoma;fast kinase domain-containing protein4 ; paracancerous tissues ; Saos-2



