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[#ZE] BHY - W5 F-box & 138 (F-box only protein 38, FBXO38) X HR 5 S {fy 22 a7 48 42 A 1 FH LA B Vs A4 194 181 422 5 6 -
Jiik - (HH FBX038 %6 % J¢ RNA (short hairpin RNA, shRNA) 1 FBXO38 i & ik JF ki 4 5 FBXO38 WAk Besd 3k 19 N
Jok B (5, 208 A375 R 28 IR S 4 208 OMM2 3 4L 2R, 3l 1 S 96 )1 8 f PCR (quantitative real-time PCR, qRT-PCR) #lI
Western blotting 7F % s FI 25 [ 7K ~F- 35 UE FBXO38 (Y ri AR Flidt ik 0% . i se eI sl SE e . BrdU fe %t UL (4 F CCK8 4
JLHEG AR SE 0, BRI FBXO38 % B (6, 22 8 40 Jf0 1 5 1) 5 0 e P M 98 6 K1 40 IR1335 3 X0 8804k %2 (The Cancer Genome Atlas,
TCGA), 51 FBX038 i Fe ik AL A b i) 22 5 Rk R, RT3 0 36 [R5 3L 4L 4 7% (Kyoto Encyclopedia of
Genes and Genomes, KEGG) @B 4, /85 FBXO3SH K55 E o i — 2538 1k CCKS 2 il 14 4 5 50 45 0 {7 538
IR AS [ FBXO38 Feik = AN A il 2 . [WIH) 38 3 qRT-PCR 1l Western blotting, U iiF7E Ml FBXO38 22 J5 1% 1M I & A1k
o 453 - qRT-PCRFl Western blotting Bl A375 Fl OMM2.3 2 is 32 1 Y FBXO38 ) mRNA S [ KA KN, KI5 X |
YLAH L IR 19 FBXO38 Rk KF- T RE, 58P AR BUAH i K41 FBXO38 IR BKT-H 5 (P<0.05) . SeBEIP BLSL T |
BrdU #8852 6 Ye 8,1 CCK8 41 i34 A S0 R, Ak FBXO38 i 51958 A375 Al OMM2.3 4l A E 11 (P<0.05), 2
it F ik FBXO38 1] A375 Fl OMM2.3 4 L5 (P<0.05) ., KEGG il % & S50 /s, 78 B JH B 00 22 9 1A 740 J B (0 508
Fr, FBXO38 13155 M I Wk HIL I 3 S84 /25 (1 i 8 B (phosphoinositide 3-kinase/protein kinase B, PI3K-Akt) il #4715 .
S B4 e, PI3K M4 771 LY 294002 F1 mTOR1 #1714 7] Everolimus %} FBXO38 # A% 20 it 41 il 2 g 42 7+ (P<0.05), Xf
FBX038 3t Fa R LM i 50 i 2% F [ (P<0.05), Western blotting 5 5 /R, #ifk FBX038 2 )5, 5 PI3K-Akt il f§H1 5 1
PTEN. P21 f1P53 2 /K F R, i MDM2 2 47K F b, qRT-PCR 455 /R 7E FBXO3S BRIl b P53 15 SRk - 5 F
[ (P<0.05), i MDM2%: 5K % T (P<0.05), 458 « FBXO38 i it PI3K-AKt {5 518 % 5 15 1 s HIR 405 S (2 22 00 41 e
M358 .
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FBXO38 regulates ocular melanoma proliferation through the PI3K-Akt signaling

pathway

WU Yijia, FANG Yan, SHEN Feiyang, HUANG Rui, SHEN Jianfeng®, FAN Xianqun”
Department of Ophthalmology, Shanghai Ninth People's Hospital, Shanghai Jiao Tong University School of Medicine; Shanghai Key

Laboratory of Orbital Diseases and Ocular Oncology, Shanghai 200011, China

[Abstract] Objective-To investigate the effect of F-box only protein 38 (FBXO38) on the ocular melanoma proliferation and the
potential regulatory pathway. Methods-Human skin cutaneous melanoma A375 and human uveal melanoma OMM?2.3 cell lines
with FBX038 knockdown and overexpression were constructed by FBXO38 short hairpin RNA (shRNA) and FBXO38
overexpression plasmids respectively. Knockdown and overexpression efficiency of FBXO38 at transcription and protein levels
were verified by using quantitative real-time PCR (qRT-PCR) and Western blotting. The effects of FBX038 on melanoma cell
proliferation were detected through clonal formation assay, BrdU immunofluorescence staining and CCK8 cell proliferation assay.
By using The Cancer Genome Atlas (TCGA) database, differentially expressed genes were analyzed in the high and low expression
groups of FBX038. Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment was performed to reveal the
signaling pathways associated with FBX038. CCK8 cell proliferation assay was used to detect the inhibition rates of the signaling
pathway inhibitors on cells with different FBXO38 expression levels. qRT-PCR and Western blotting were used to detect whether
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the signaling pathway was activated after knocking down FBX038. Results-qRT-PCR and Western blotting verified that mRNA
and protein expression levels of FBXO38 in FBXO38 knockdown A375 and OMM?2.3 cell lines decreased compared with the
control group, while the expression levels of FBXO38 in the overexpression cell lines increased compared with wild type group (P<
0.05). Clonal formation assay, BrdU immunofluorescence staining and CCKS8 cell proliferation assay showed that FBXO38
knockdown significantly enhanced the proliferation of A375 and OMM2.3 cells (P<0.05), while overexpression of FBXO38
inhibited melanoma cell proliferation (P<0.05). Enrichment analysis showed that in skin cutaneous melanoma and uveal melanoma,
FBXO38 expression influenced the phosphoinositide 3-kinase/protein kinase B (PI3K-Akt) pathway activation. Compared with
those in the control group, the inhibition rates of PI3K inhibitor LY294002 and mTORI1 inhibitor Everolimus in the FBXO38
knockdown group significantly improved (P<0.05), while their inhibition rates of the overexpression group significantly decreased
compared with those of control cells (P<0.05). Western blotting results showed that after knocking down FBXO38, expression levels
of PTEN, P21 and P53 proteins decreased, while expression level of MDM2 protein increased. The qRT-PCR results showed a
significant decrease in P53 transcription level (P<0.05) and a significant increase in MDM?2 transcription level in FBXO38
knockdown cells (P<0.05). Conclusion:FBX038 plays a role in regulating the proliferation of ocular melanoma, and this
regulatory effect is related to the PI3K-Akt signaling pathway.

[Key words] F-box only protein 38 (FBXO38); ocular melanoma; PI3K-Akt signaling pathway; tumor proliferation

E3 12 2 i HE B A6 N OB e 1 & AR R
B SCHEVE M . 78 SCF (SKP1-cullin 1-F-box) % [9 E3
2R ERERE A, F-box 8 F1 78 24 JEE 4R 1) 5
ol FRAIRGIFE AT EA . F-box &
438 (F-box only protein 38, FBXO038) J& T SCF 1k
MR, ¥ 9 & )2 1E 4 Kripple £ K+ 7
(Kriipple-like transcription factor 7, KLF7) MAH H{F
FHEE L, TR 98 9 o 2 & A R A i R 0k R
MENG % ' i ii FBXO038 1] 45 T 41l it v 72 J 5
-1k 1 (programmed death 1, PD-1) A9 Lys48{if s
T FRAHE AR AR . ST Y £ W], FBXO038
Z 5 PD-1 RIKW I, 4878 T FBXO38 Xf 4E4F T 4
MR HTR IR PR G T B, SRS FBXO38 11 MRg 1y i
HRPER AT HAE g IR R Ba T s AR i — 2P
B ERIS ARG . SR, FBXO38 X T i fgd ity 38 7 il 4 A
FHHATER

MR R 0 2 = — PP IR AR g, R AAE
MRHG: . SERE LM R A S5 . MR AR R (2 20% E A
TG A B 4 8 (uveal melanoma, UM) Hl4h il
M2 (conjunctival melanoma, CM). UM K ¥
DA R R SR 20 0, R B D % R P A
. UM XL PD-13AY7 R 0 HLAERE IR 1 UM
XA AR T B e IR YT RN AN, SR AR
AR LT 7Y, i CM R, 36 F PD-13AYT
AROR TR FIALERI T ZE . FBXO38 X TR (A %
AP PD-13GIT HibE AR AL T B A mT BEE 0 AR
WFFEAUIR ST FBXO38 75 R B 8 (0 208 b o6 T g 1 4
FOSEIR , LAY Ay e HR 8 R 60, 20088 13 7 SR B e it
FIiIA] .
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1 HESERE

11 SRRl

111 FZALE  CO, ¥ 5% 4 (Thermo Fisher
Scientific, [ ), &.0>HL (Eppendorf, fE[E ), fif
PRAL . 1 K DNA HL UK B & (Bio-Tek, ),
Odyssey 2L % £ 4 (LI-COR, [ ), Realtime-
qPCR Y. PCR¥ 144 (Applied Biosystems, FI[H) .
Pannoramic MIDI ¥ 3 9 #§ 1 (FF3 /KRB T4 R
/NTID

1.1.2 FEZAH DMEM AR F: 3 . RPMI 1640
REgRd . a4y (fetal bovine serum, FBS). R
(HEHERMHER) W, 0.25%EHEAM (Gibco, 3
B, SZEAREHIF RIS A R A R A
A ), AR IR A . R A R (Sigma, 3
F), 5% BSAH MW [T A TR (L) B
BIRAF], 022 wm PVDF J (Merck millipore, %
), RNAJHEIAF & (EZBioscience, 5[ ), BRI
PEWYIEG EcoR 1 | Age ] (NEB, %[E), qPCRJ%%
i & . Applied Biosystems™ SYBR™ Green Tl iR
W, TAZEFENG . EAR (Rt MERE R YR R A
AIRAF), DHSaBAZ 5400 (dbntZ R YRk
WA RA), Bk bR & R RHE
HBRAF]), Polyjet, HEEME (polybrene) , MEMSFEEZE
(puromycin) (SignaGen, f#[E), anti-FBXO38 Hiik
(A302-378A, BETHYL, 3¢[H ), anti-p-PI3K #T {&
(AP0854) . anti-p-AktJLf& (AP0637). anti-p-mTOR
Piik (APO115) . anti-PTEN Hiif& (A19104) . anti-
MDM?2 Ji f& (A23388) . anti-P53 Hii & (A0263) .
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anti-P21 HL& (A1483) (E1iZ7iAY)), StarBright
Blue 520 Bl 1gG —#T (Bio-Rad, [ ), Alexa
Fluor Plus 800 %2 i IgG —-#T . Alexa Fluor 594 Plus
I8 1gG =3t (Invitrogen, [ ), anti-BrdU iy 5 5ok
KB —$T (Abcam, £[H), DAPI ( MiFE < KLY
BARARAR), 2-MuffR-8- 2RI Afd (LY294002)
455w (Everolimus) (MedChemExpress, FE[H ).
1.1.3 4 AR A UM 20 s OMM2.3 i fif =2 3K
i K27 BE 24 U0 John F. Marshall 52 210 AR ik 22
{8, 2 %  (skin cutaneous melanoma, SKCM) 4 fifl
A375 FUNE G 40 i 293F T 440 Jit DA oo [ B} 2 e 400 i 22
WA 3K o T A MR ) S R T g R T 35 Sk B
A375F1293FT 4 il K JH % 47 10% FBS i) DMEM #5 5%
FEHE IR, OMM2.3 4 il >k H] & 4 10% FBS 1) RPMI
1640 B R B85 37 . R AR 3L b 245 A 100 pg/mL 5
FRAN100 pg/mLEERE R . 4 7E 37°C (1 5% CO,
B vh B35 . 3R URE PLKO. 1T F PLVX LA K 0%
125 R, PMD2.D . PSPAX2 ¥4y = 3 Ti7 AR AE 55 HR fih
Jod T USRI AT

1.2 ik
1.2.1  FarGn & py gt

(1) shFBXO38 i kit g . #m) N FBXO38 151
7 7 4 43 5 it IF A 2 4% shRNA i 5 5 4]
(GACTTCCTTTGTATCAGCTTA 1 GCAAGACTCC
ACTTCGAAAGA) . X B K J5 19 51 9 F 444 5t ki
PLKO.1, {ii FHBR il 4 Y1 Age | Fl EcoR 1 k£ it
Ui, i T4 M7 E AL, S5 Eah s i .
FBX038-shRNA JFi i T J5 42 FBXO38 i A2 5% 40 il
FAEE, A3 FTOR TR ARG AN R A

(2) RIRFRE . ZHNCBIEMEE, 3K
I FBXO38 4w ¥ 51 (coding sequence, CDS) J&

R1 AT RT-PCRENHISIHFT
Tab 1 Primer sequences for qRT-PCR

Primer Forward (5'—3")
FBX038 AACGGTACTCGGCGTTACTC
ACTIN CTCCATCCTGGCCTCGCTGT
MDM?2 AGGAGATTTGTTTGGCGTGC
TP53 AAGTCTAGAGCCACCGTCCA

2023,43(12)

4 CDS. fiff 20 il 3% £z B 1977 51 F1 PLVX Tk,
SR A K IE AR S A . AR T Pl gk
PR Bl 3 1 5 A TR A0 B S X R 200 LR

(3) @R dEtuke . & BT Ho s Bk A 3]
500 pL A I B9 DMEM 538380, 5 e & A BN
J¥ 51 {9 J R +10 g PSPAX2+5 pg PMD2.D., % 4h i
% — & 500 wL AN 7 I A9 DMEM K5 32 3, A
60 L polyjet, 245 Al 25 MR E 10 min ZJ5 , ¥5
A polyjet i 1577 5 2 7 BURLAY BE AR, PR
10 min, 1§ 293FT 4% 1k 51 90% I, K ki & i
FEARIRA WA &G 293FT 4 iy 55 32 vk, Pk
F37°C. 5% CO,. 95% I FE (1 240 i 3% 75 7 v Ak e b
FE48 ho WCAEMEIR AW, £0.22 pm gk uEE AT
2 B

(4) Frkikbde, BObTXHECE K H A0 MR A B
L7 A375 F1IOMM2.3 4l o Ho A= K 3% 334 51 20%~
30% I, FEIGFRHE, B0 B T T G R 4 R
1 1A PRER L 22 12 i A 40 i 35 FR v, 3D 1
1 000 #9 HL i A polybrene, %ZEIRA). W24 hZ
Jahi, FH A 2 we/mL puromycin HEAT I . ik 1
J& J5 18 ] Western blotting 5% 5 B} ¢ 5% & & PCR
(quantitative real-time PCR, qRT-PCR) %uiE FBXO38
(14 R E R 3 F R0
1.2.2 qRT-PCR #FIH 405 A9 20 Al 50 B e,
PBS ik 3 ¥k, fili ] RNA il 42 57 & 4R U RNA,
A5 20 1 7= il R SR ) & AT RO sk, A5 %)
cDNA JF 7 . K cDNA J5 I i FH 25 B 7 7K B ¢ 20 £
I BB UL B, fd ] Applied Biosystems™ SYBR™
Green FIR AL ] 10 WL PCR WK Z . FH Realtime-
qPCR{Xi#47 qRT-PCR, Jf# FHECE 3 (k47 C H 1T
. DA B-actin /E A% BT RNA AT R A5, 1
T qRT-PCRAG I (R AH G LA 5 )PP 4 L3R 1

Reverse (5'—3")
TGTTTTGGCTACTTCTGACAATTC
GCTGTCACCTTCACCGTTCC
TGAGTCCGATGATTCCTGCTG
CAGTCTGGCTGCCAATCCA

Note: FBXO38—F-box only protein 38; MDM2—murine double minute 2; TP53—tumor protein p53.

1.2.3  Western blotting 1 4l S 17T J& A1 A i FH 28
246 W RIPA Tk b %4, JFAE4 °CF 10 000 xg &5

e
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Z VA &

Mk 2h, REEEAZWERS, BEAREER
PVDF ¥ b, 7EZ% IR F 5% BSAEM 1 hiG, ¥ES
AHRL MR ) —$iAE 4 )CTF B . AN —Pif
}i: anti-FBXO38 HUiA | anti-p-PI3K /714 | anti-p-Akt
Bk . anti-PTEN#UA . anti-MDM24i/4 | anti-P53 $1
1 | anti-P21 HiiAF anti-ACTIN /4, B LL 41
1:1000, FF—hiEaaifG, M IxTBSTH R E
TEFE R PRI 3 Uk, AHIK S min. KBRS 9T
AL A 1 he (A — 41104 StarBright Blue
520 FLI IgG — 31 Fl Alexa Fluor Plus 800 % ik IgG —
B, FBLCHIE 1 2 10 000, PR 1xTBST i
W IE VRN 3K o BB E T Odyssey 214 R 58
TEFT AR

124 FOREIE SR OB K Y A AL 40
FH B 1 T AL T B 4 B B s A
FBXO38 iR 4l . FBXO38 izt &3k 41 LA Ko %of BE 2 [ isf
PIAF B A, B2FP T 2 mL 37 CCHUAIE R
mSfLA, BT AR A PR iR R 14 d,
MISFUAR AR T AT DR EER, Ze ik RER . AL
TN 4% Z R EE 1 mL, RS R L[5 2 405 5 min.
FEEW , A 10% 25 & 8% W 1 mL 44 4 30 min.
RS, B TEIRT AR T, fHEMY
AN vE R IR F L Tmagel B A AT HEOR S A
FLAR 20 LAV B

1.2.5 BrdU st @ KR a2 € A
b, ff A 10 pg/mL 5-3R -2 &R (5-bromo-
2-deoxyuridine, BrdU; 1:1000) %ff 1 h, PBSH
VRN Fr 2 W&, fd L 5 30 min, 1 mol/L HCI
A BN, IFFH 10% G 2 s B 1 h, SRS (A
anti-BrdU (1 558 B KBl — Bt (12 200) LA M Alexa
Fluor 594 Plus i IgG — i (1: 1000) 25 H 1
ho & J5 M A DAPI JH T #% 4+ 8 . 22 O6 B &
Pannoramic MIDI % BRI #5435 45 , 16 FH Image] 54
T BrdU BHPEGI A%

1.2.6  CCKS K il 4t fita 38 5 A1 25 ) Mkl R 7E 96 fL
M IEFR AR TR, IR TR A T TG 92 24 b A0
PO BE 22 J5 5 R, AN R B BRI 25
FRR B FE 24 he AL 10 pL CCK8 %, Lk
R4 ho FHEEARUNE 7E 450 nm Zb A G . I X
HRAL . SCIGFLANES AL IR TS 25 i %
1.2.7 BRSBTS N A S R B
J2 (The Cancer Genome Atlas, TCGA) "' TCGA _
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SKCM (n=470) 1 TCGA UM (n=80) A#l%E. K
3 o 3 SLECK FEAR 43l FBXO38 1o 435 41 Fll FBXO38
k#5240, JHDESeq2 R (1.16.1) #AT2EREK
KB I3 . TR AR flog2 [ 22 5% %k (fold
change) ] |<2, %&iR K P& (false discovery rate,
FDR) <0.05. i i clusterProfiler R {0 #1725 57 3R 3k
O o R S N4 B W FE (Kyoto
Encyclopedia of Genes and Genomes, KEGG) i &
i

1.3 HilFohr

H GraphPad Prism 7.0 X447 40t 50 M o 2
HEFORRR F xbs F7R o il AR O 4G 50 L A 2 21 22 ]
25, P<0.05FRREFHAGIHE XL,

2 &R

2.1  FBXO38 iR 4 35 4 Z i) et 7 B2 450k

454 FBXO38 1E M A5 23088 A i 2 v 1) S PR 3R 3k
i, HEHU A SKCM 41 il & A375 F1 A\ UM 41 il &
OMM2.3 1k Ry WF 58 %F G2, JF 2k 73X 4k 4f Jifg 44
FBXO38 rif IR Fa ik 4 B 25 DL B 4 B AL 52 . Western
blotting $iiF FBXO38 £ [17£ 2 M4l il & h i =ik 315
N TARME (1A, B) . qRT-PCRAGINZE Fetly
Y 7R shFBXO38 20 W FBXO38 55 5 7K S AH#E T %) 1R
4 FH AL (B 1C. D, ¥ P<0.05). Pfif5 &
FBXO38 i1 3R ik4 il &, Western blotting (Kl 1E, F)
FIqRT-PCR (K 1G. H, ¥ P<0.05) 2553 0oR it
35 FBX038 41 71 FBXO38 [ 7 [ 21k /K - Fl stk
SR A T A A R

2.2 FBXO38 (1315 % AR 399 4l ML 15 5 1) 53 i)

HERGE FBXO38 321k X6} IR 24 €0 2203 4 35 4 1)
SR, X FBXO38 i fIk it %35 A375 Fil OMM2.3 4
il R AT ORI S8 . S5 R B, R FBXO38 22
Jii, A375 F OMM2.3 4l fifd i) 5 B B 1 i 0 3 4
(E2A~D, ¥ P<0.05); KX XA, 3Rk
FBX038 7 A375 Fll OMM2.3 4 il i) 52 K& I i fiE 11 '
ETW (K2A~D, ¥1P<0.05).

Ry it — RS FBXO38 3¢ 15 %t 1R H 58 £ 22 97 40 i
HEFE A FZ R, ] BrdU Yeeh i 40 it 28 017 S 6k
Yett, JEST BrdU BHEZNE LB (BI2E. F). 455
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Note: A/B. Expression of FBXO38 in control and FBXO38-knockdown A375 cell line (A) and OMM2.3 cell line (B) detected by Western blotting.
C/D. Transcription level of FBXO38 in FBX038-knockdown groups compared with control A375 cell line (C) and OMM2.3 cell line (D) detected by qRT-
PCR. E/F. Expression of FBX038 in wild type and FBX0O38 overexpression A375 cell line (E) and OMM2.3 cell line (F) detected by Western blotting. G/H.
Transcription level of FBXO38 in FBXO38 overexpression compared with wild type A375 cell line (G) and OMM2.3 cell line (H) detected by qRT-PCR. Op=

0.013, 2P=0.012,%P=0.001, P =0.008, ®P =0.016.
1 FBXO38ERFNIE RiL MR E

Fig1 Construction of FBXO38 knockdown and overexpression cell lines

BoR, FEAITSHME AT, M TFX4, FBX038
AR A0 & b BrdU BHME 40 i R 5 2 F I (¥ P<

0.05); [AIm}, 3383k FBXO38 4t % o BrdU P44
JEZRAH X BB R % (1.P<0.05) .

a5, R CCKS i 77 0 A5 I 200 it 2 344 B i
FORER, TEA3TSHIMR (K12G) FOMM2.3 4 fifd
# (F2H) ™, FBXO38 @i fiR4n il 7 1S 5H e ) i 2
T (¥ P<0.05); RZXTILXTIRZ], FBXO38 5
IS L TR AR ) W TR (1 P<0.05), DL E4%
KU, WK FBXO38 R #F RO RIEAMMIIETE , ezt
FIK FBXO3 S84l FE 0 9 4 M 14 7
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2.3 FBXO38 4 ik A7 K KL DI 45 55 10 3% s 1290 B

SHRFE FBXO38 1143 345 5% Wil 196 4 M 14 58 1) W] fig
BLfI, X TCGA di A h SKCM Hl UM JE K ik % ik
750, 76 SKCM Hr, 212 3N AE FBXO38 5 3k
A B, 448 SR LE FBXO3S R ik 41 M
(KI3A) ., MiAEmMAE MR AR S, 1074 FFEAE
FBXO038 ik dlrp Ll , 228 3K 7E FBXO38 ik
Fakdlh B (K 3B) . KEGG 43 #r 45 1 B,
SKCM Fl UM H (%) 2 552 15 J IR 34 5 4R T Wl Bl 1k JUL 7t
3 I /AR H P4 B8 B (phosphoinositide 3-kinase/protein
kinase B, PI3K-Akt) {57 (K3C. D).
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=
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5
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=
m
O
Q
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Note: A. Representative images of colony formation in FBX038 knockdown and overexpression A375 cells. B. Colony formation efficiency of A375 cell lines
after 7-d incubation. C. Representative images of colony formation on FBXO38 knockdown and overexpression OMM2.3 cells. D. Colony formation efficiency
of OMM2.3 cell lines after 7-d incubation. E. Immunofluorescence staining of BrdU in FBXO38 knockdown and overexpression A375 cells. Scale bars,
50 wm. F. The percentage of BrdU positive A375 cells. G/H. Cell viability of FBXO38 knockdown and overexpression A375 cells (G) and OMM2.3 cells (H)
detected by CCK8 assay. “P=0.046, *P=0.048, “P=0.039, "P=0.001, ®P=0.003, “P=0.010, “P=0.012, ®P=0.036, “P=0.024, ®P=0.033, "P=0.005, “P=
0.016, ®P=0.017.
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Fig2 Effect of FBXO38 knockdown or overexpression on the proliferation of melanoma cells
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Fig3 Enrichment analysis of differentially expressed genes associated with FBX0O38
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Fig4 Regulation of FBXO38 on the PI3K-Akt signaling pathway and downstream molecular
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