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[Abstract] Objective: To examine the expression of F-box protein (FBX0) 6 in glioma tissues and cells and its impact on the
proliferation and invasion of glioma cells, and to explore the upstream regulatory mechanism of FBXO6 expression. Methods: The
CGGA database was used to analyze the expression of FBXO6 in tumor tissues of glioma patients and its correlation with patient
prognosis. RT-PCR and Western blot were performed to check the expression levels of FBXO6 in glioma cell lines (U251, U373, and
U87), and U87 cells with the highest expression were screened out. RT-PCR, Western blot, CCK-8, and Transwell experiments were
carried out to detect the effects of FBXO6 overexpression and silencing on the proliferation and invasion of U87 cells. U87 cells were
treated with U0126 (an ERK1/2 inhibitor) , SP600125 (a JNK inhibitor) , and Perifosine (an Akt1 inhibitor) , and Western blot was
conducted to examine the expression and phosphorylation levels of ERK1/2, JNK and Aktl. Subsequently, RT-PCR and Western blot
were used to detect the expression changes of FBX06, and then CCK-8 and Transwell experiments were performed to measure the
proliferation and invasion capabilities of U87 cells. FBXO06 was overexpressed in U87 cells, which were then treated with Perifosine,

and RT-PCR, Western blot, CCK-8, and Transwell experiments were carried out to investigate the levels of FBXO6 expression, cell
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proliferation, and invasion. Results: FBXOG6 is highly expressed in glioma tissue, and its expression level is positively correlated with

the degree of malignancy. It is also closely associated with the poor prognosis of patients. All three glioma cell lines, namely U251,

U373, and U87, expressed FBXO06, with U87 cells showing the most significant expression. The proliferation and invasion of U87 cells

were significantly enhanced after FBXO6 overexpression, while these were significantly weakened after FBXOG6 silencing. The Aktl

inhibitor could significantly down-regulate the expression of FBXO6 in U87 cells, whereas the ERK1/2 and JNK inhibitors had no

significant effect on FBXOG6 expression. The Aktl inhibitor could significantly reduce the proliferation and invasion of U87 cells, and

FBXO06 overexpression could antagonize the above effects. Conclusion: Activation of Aktl in glioma cells up-regulates the expression

of the FBXO6 gene, promoting cell proliferation and invasion.
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AR o ASHIE ST i AH S S 56 A6 I Jz 5 g s 4 27
T J J5 988 2 i3 2 v FBXO6 14 235 155 15 e 0 JBe o
e 240 1 165 B RS 28 TR AE S JF 20 A D Akl
JNKATERK1/2 (AL BEAH I, W5 X FBXO6
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U251, U373 F1UST 4 i 70 T 6 om 41 i 55
FEIM A, N 3 mL % 10% FBS [) DMEM 15 7735, B
F37 C.5% CO. I FRA N3G 5. U4l fmt &
FAEUT 90%IN , FH 1 mL JiR 25 1 Mg v A0 40 i, 4235
3mL ¥ FRIEL LA, & B0 KA R E R, %
123 B LM T4 M 3 7R 1L, 4k 3% 7%

1.2.3  FBXOG6 id & i fii 4 69 #) 32

FBXO06 i 22 1A Jii #i (pIRES2-FBX06) H i@ i 4=
W C2 0 A BR A w4 2, BRI H 16 2 ] o e 2]
pIRES2-EGFP Jii i 1k b . &% & H 75 5¢
4 1EW. ¥ pIRES2-FBXO06 £ 4% U7 41t 48 h,
17 RT-PCR F1 Western blot # 75 H R A 750 .

1.2.4 FBXO6 siRNA #) 4 i Ao e & i i

FH A SRR AR A PR A F S A i3 A
B XF FBXO6 2 KA [A] 2 551 siRNA JF 81, 4373 i 44
N siFBX06-1 (5'-GAACAAUGCCACAUGGACATT-
3').siFBX06-2(5'-GGCCGGACAUCGUGGUUAATT-
3').siFBX06-3(5'-CCUCAUGACCCUCUGGAAATT-
3"), [AII & it HE siRNA (siNC, 5'-UUCUCCGAAC-
GUGUCACGUTT-3". #siNC.siFBX06-1.siFBX06-2
AT siFBX06-3 43 71 % 4L UST 41 g 48 h, WL 5 RNA Al
% A, 17 RT-PCR F1 Western blot £ #F FBX06 % ik
&, 1% e DT BR A A
1.2.5 a4

HY 1.5 mL EP %, I\ 6 wL Lipofectamine 2000
194 WL MK DMEM, "KFTVRET, i B 5 min; 73 B
1 1.5 mL EPE, I 2 wg i FLE% 5 nmol siRNA, T
JINTE I DMEM % 100 wL; K Lipofectamine 2000
IIABTRLEL siRNA H, ATIR S, i B 15 min; F41
i £5% 5% ML+ fY) DMEM, F PBS 153, I 1.8 mL G 1fiL
7H DMEM, K554 B J5 11 Lipofectamine 2000 F15URLVE &
EHUIMAFE TR, 2 5NN, RARRE S, 2 TR S
12.6 KR # FPCR(RT-PCR)

i ik NCBI %4 & £ #8 A\ FBXO06 1 GAPDH &
mRNA 551/, 318 F§ NCBI /] Primer-BLAST # it
PCR 51, H& BEEH A CZBO R AR ARl &
oo 5% F % i FBXO6 ( _E 7 5" - AGA-

CAGCTTCAGGACACGC-3"; i 5'-GGACTTGAG-
GCACATTTCGT-3") ; GAPDH ( ki 5 -GCGTCGC-
CAGCCGAG-3'; N7 5'-TGGAATTTGCCATGGGTG-
GA-3"). FEELAH & RNA, ] HiScript 1T Q Select
RT SuperMix for qPCR i 77l £ 1 4% 5% 24 cDNA, LA
cDNA AR, H 2xTaq Plus Master Mix 3857 & 14T
PCR Y34 S B, PCR ™) H 1.5% I¥1 B R bl i 447
B3k (120 V, 30 min), 47 A W22

1.2.7 Western blot

P2 R A B0 3, 10%F0 12%
THHIEAAT SDS-PAGE LK, 26 50 VI EKgGHE H,
PR 120 VIEE 2 B52 h, #2503 AR 2 h, fF R
HENE|PVDF B F 5, FH S% B RE Wk 23 412 h,
HINPT FBXO06. t-ERK1/2 p-ERK 172 t-JNK « p-JNK «
t-Akt1.p-Aktl FIB-actin FRIFTIA, 4 CHFEH IR H 1%
TBST i 3V, BHILA HRPFRICHT RPN 9, =
T & 40 min, Pk 3 70 AT ECLAL RO GG .
12.8 CCK-8 %%

¥ UST 4l A4 b T 96 FLAR , [FJ ) 2 G 45 Jo R Al
siRNA, #5757 48 h, &L #: 100 L & 10% CCK-8 [1)
DMEM, i & 55 7248, 5 & 30 min, FH B bR O &
F 450 nm I
1.2.9 Transwell 5% 3&

P AT I 2% G & BURLAT siRNA 1) UST 41 i
R, AR (1.0x10°~1.5%x10°4/mL) , L 200 L
2 I B W R T Transwell /N ZE, 24 FLHR T E I
600 L7 10% FBS () DMEM, Ji¥t & 53248 7, 37 C.
5%CO, 5537 12 h 5, 3545 _LIE W, Transwell 2N 0l
A 600 L PBS BE¥H 2 UK, F- 00\ HEE [ 52 30 min, F
PBS ¥4 2 U0, B NN 800 WL 45 ¢t 48, %4 30 min,
P PBS YRR 2 Ko ¥ 2: Transwell /N=E N A 5 H
(A AR, R 0, 76 IE B BAEE SR, R4
LA
13 %tk

B S5 3 8 B 3 0K, v TR LA b
WEZE (v = ) Fm. K H SPSS 20.0 Gt it B/ 34T 46
THEEI BT, P AL I) LR R BE T ¢ A5, 22 40 1) bRt
I % P B ER) 25 2 %9 M1 » Bonferroni 125 33 47 75 5 LL
B, P<0.05 HESAGIE L.
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I D B R 2 5% I B 1D G o R S AL A R
HBEE R K 2Bt & A 5 R IR BE B 75 M K2 B g 28—
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7 FBXO6 i 1k Fi ki (pIRES2-FBX06) . ¥ pIRES2-
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(F2F.G)PH B 158
2.3 BLERFBXO6 [ 4] I 7 om I 38 58 A 13
Pt I AT % FBXO6 35 RIS [A] 4 45 ) siRNA
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A: The expression of FBXO6 in the cancer tissues of glioma patients at WHO I, lll and IV levels was shown by the GCCA database. B: The GCCA

database demonstrated the correlation between the expression of FBXO6 and the prognosis of glioma patients. C, D: The mRNA levels of FBXO06 in

three glioma cell lines were examined by RT-PCR (C: electrophoretic bands of RT-PCR; D: statistical chart). E, F: The protein levels of FBXO6 in three

glioma cell lines were checked by Western blot (E: electrophoretic bands of Western blot; F: statistical chart). Compared with the U251 group, P <

0.05,7P <0.01(n=3).
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Figure 1

FBXO06 expression in glioma tissues and cell lines
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U87 cells were transfected with pIRES2-EGFP or pIRES2-FBXO06 for 48 h. A=D: The mRNA and protein levels of FBXO6 were detected by RT-
PCR (A: electrophoretic bands of RT-PCR;; B: statistical chart) and Western blot (C: electrophoretic bands of Western blot; D: statistical chart). E-G:

The levels of cell proliferation and invasion were detected by CCK-8 (E) and Transwell (F: representative images, scale bar=200 pum; G: statistical

chart). "P < 0.01(n=3).

El2 3FRIAFBXO06 % UST 4ARaIETEF1 1% 22 89 2200

Figure 2 Effects of overexpression of FBXO6 on proliferation and invasion of U87 cells

73 % L UST 41 il 48 h, £l FBXO6 2 [F (1) R 1A .
R I siFBX06-2 1] {2 2 & Ik FBXO6 [ mRNA (&
3AVBOAIE A (E3C.D)RIE, 582K H siFBX06-2
HEAT 525, IR FRCA siFBXO06. #F siNC 1 siFBX06
73 % G UST M1 48 h, 47 CCK-8 Kl & I, 55 siNC
YL A LE, #E4L siFBXO6 i UST 21D (11 5 At /7 ]
BRBE(EBE) . 2 J5 ¥ siNC Al siFBXO6 43 51 &% Y
U87 4148 h, 1T Transwell SLI&46 I % FIL, 55 siNC ¥
YL ARLL, B Y siFBXO6 J5 UST 412 72 RE 1A &
PR (B3R G) o LR SIS S5 IR I, YUER FBXO6 %
AT AT A5 RS0 il P2 o 8 200 L PR3 e A2 22 R8T -
2.4 9% ERK1/2.JNK A= Akt] % Jf 78 #4812 FBX 06
F-E 0040

N T DR TR TR 41 I FBXO6 g R 3
KBS, 23 48 H DMSO G e D
U0126 (ERK1/2 #1157  SP600125 (JNK 1 1] 751 ) Al
Perifosine (Akt1 #1 1] 751D &b 22 US7 4H M, 1 h #13 h 5
SCH RNA R & FIRE, KO ERK1/2 JNK Rl Akt [
5 A R AL /K S BL & FBXO6 ) mRNA Al 2K (A # 14
. 45 RFEM, 5 DMSO A, U0126.SP600125
Hll Perifosine 7] 43 71 $11 fil] ERK1/2 JNK 1 Akt1 )

P& Ak, AH 5 H AR B 2 I Rk 9% A B R 5
(K 4A.B) . I4h, H Perifosine 4b ¥ U87 41 i J5 »
FBXO06 ] mRNA F1 & [ &k 35 B & [£ 4%, 1 U0126
1 SP600125 X FBXO6 (1) & 1A ) G i 25 52 i
4C~F) o $E7R, Akt A5 5 43 1 AT IE [ 1 4% i Jo 984 48
i FBXO6 2 K 1R 1A
2.5 Aktl i@ iE EiF FBXO6 42 3 i i 78 4m A 69 38 74
Felz

N T HE— B RG Akl X UST 41 i 3% i AR 78
(R4 A T, A58 Akel #0117 Perifosine 4b B U87 4H
JHa, [E] B 152 DMSO %5 711 HE 28, 47 CCK-8 Fl Transwell
K0 A WU 4 D P 4 B AR 2B K. SRR, 5
DMSO ZHAH L, Perifosine 7 HH S 401 51] U87 48 fitd 1) 184
T (B 5A) FN1R 28 (B 5BLC), 3758 Akt 15 54> 111
T AR G BB R A B MG TR A AR 2R R T . R
# pIRES2-EGFP il pIRES2-FBXO06 % 4 U87 41 Jitl,
T f# il DMSO Al Perifosine 4t B U87 2 ffg , # I
FBXO6 ) mRNA F1E H /K. 455K K, 5 DMSO+
pIRES2-EGFP LA Et, FH Perifosine &b P44 4 pIRES2-
EGFP J5 1) U87 41l g , 2 FBXO06 [ mRNA Fl % 17K
(B 6A~D) - 41 i 384 58 (] 6ED A2 28 (E 6F . G) 1)
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U87 cells were transfected with siNC, siFBX06- 1, siFBX06-2 or siFBX06-3 for 48 h. A=D: The mRNA and protein levels of FBXO6 were
checked by RT-PCR (A: electrophoretic bands of RT-PCR; B: statistical chart) and Western blot (C: electrophoretic bands of Western blot; D: statistical
chart) ; E=G: The levels of cell proliferation and invasion were detected by CCK-8(E) and Transwell experiment (F: representative images, scale bar=
200 pwm; G: statistical chart). Compared with the siNC transfection group, "P < 0.01(n=3).
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Figure 3 Effects of FBXO6 silencing on proliferation and invasion of U87 cells
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U87 cells were treated with DMSO, U0126, SP600125 or Perifosine. A, B: The phosphorylation levels of ERK1/2, JNK and Aktl were examined by
Western blot (A: electrophoretic bands of Western blot; B: statistical chart) ; C=F: The mRNA and protein levels of FBXO6 were detected by RT-PCR
(C: electrophoretic bands of RT-PCR; D: statistical chart) and Western blot (E: electrophoretic bands of Western blot; F: statistical chart). Compared
with the DMSO treatment group, P < 0.01(n=3).
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Figure 4 The effects of ERK1/2, JNK and Aktl inhibitors on FBXO06 expression in U87 cells
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Figure 6 The effects of FBXO6 overexpression on the proliferation and invasion of U87 cells in response to Perifosine
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