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[BZE] BHH - 23 F-box # 122 (F-box only protein 22, FBX022) HJEMIF MR HAE FHMLE, #E—485T FBXO22 18 R 4n it Ji 1=
FVER . ik« AU UTTE B & B 4 5238 9 56 10F FBXO022 A1 AR A& AT S HF (apoptosis-inducing factor, AIF).
K FHASVESRAE R 12 R AL S 50460 FBXO22 % AIFVZ AW A9 52 38 ) 45 % 9 RNA @i{I FBX022 . i} %k FBXO022 6l AIF /)
FRIKF- o T A0 MO FBX 022 R AR i ad ik %) 45 s A R T g i o 25 58 - SR UTIE A i 40 iR FBXO022 1] 55
AIF 54, A N2 ZARIB M 5556 78 FBX022 Al /5 ATF (972 Z LM . mifll FBX022 7] I8 AIF KF-, 135 FBXO22 A
P ATF Ko U AR S5 R o , @I FBX 022 Al fid iff th H ZE Al L WP A JE MK (N-methyl-N -nitro-N-nitrosoguanidine, MNNG) i
SIS AERARIA T, i F3A FBXO22 WAl Al MNNG 57 S 45 s 4 T, 4518 - FBXO22:l i 12 AL B i A ATF 1k 14
1 ATF A S 1045 i 2RI T
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Molecular mechanism of apoptosis-inducing factor regulated by FBX022 and its role in cancer cell apoptosis
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[Abstract] Objective- To explore the substrate of F-box only protein 22 (FBX022) and its mechanism, and further study the role of FBXO22 in cancer
cell apoptosis. Methods:The interaction protein of FBXO022, namely apoptosis-inducing factor (AIF), was searched and identified by
immunoprecipitation (IP)-coupled liquid chromatograph mass spectrometer/mass spectrometer (LC-MS/MS) technology. The effect of FBX022 on
ubiquitination of AIF was detected by ubiquitin modification assay under denatured conditions. Short hairpin RNA (shRNA) knockdown FBX022 and
overexpression FBX022 were used to detect the expression of AIF. The effect of FBX022 knockdown or overexpression on apoptosis of colon cancer
cells was detected by flow cytometry. Results:IP-coupled LC-MS/MS technology showed that FBXO22 could interact with AIF, and ubiquitin
modification assay under denaturing conditions showed that FBX022 could mediate ubiquitination of AIF. Knockdown of FBX022 could up-regulate the
level of AIF, while overexpression of FBX022 could down-regulate the level of AIF. The results of flow cytometry showed that knockdown of FBX022
could promote the apoptosis of colon cancer cells induced by N-methyl-N'-nitro-N-nitrosoguanidine (MNNG), while overexpression of FBX022 could
inhibit the apoptosis of colon cancer cells induced by MNNG. Conclusion: FBX022 regulates AIF-mediated apoptosis of colon cancer cells by
ubiquitination and degradation of AIF.

[Key words] F-box only protein 22 (FBOX22); apoptosis-inducing factor (AIF); ubiquitination modification; cell apoptosis
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[E&TH] EHEKARRARES (81772936); L5 A B2 e M8 [ bR AT 1A 4 (RAE BEBE LT AL 6 (GFY5809, YN201805) 5 -3 523 R B 2 g i KT
Mo J7 FALRIHATBL (SSMU-ZDCX20180800)

[HEERN] XEFEH (1989—), &, WFHE, Bi+/E; WPEH: panda8979@163.com. WEIHIE (1985—), L, fEBEEEIE, Wit; M F(EH: panyilotus@163. com,
RIS

[EEEE] & ¥, BFEH: yy@shsmu.edu.cn,

[Funding Information] National Natural Science Foundation of China (81772936); Foundation of International Peace Maternity & Child Health Hospital, Shanghai Jiao
Tong University School of Medicine (GFY5809, YN201805); Innovative Research Team of High-Level Local Universities in Shanghai (SSMU-ZDCX20180800).
[Corresponding Author] YU Yun, E-mail: yy@shsmu.edu.cn.

http://xuebao.shsmu.edu.cn R R (2R L 2021, 41(4) @‘\}



428 | rmzEARE (EEW)

F-box 5 A 2 M EZ AL 5L, R F-box Z5 A4 S8 A1 G
WG EEFIEY; F-box 8 [ Pl i) F-box Z5 444 5 SKP1 #H
¥, #EMi5 CULL, RING %4582 SCFE &k, 721
F-box I i L AR B8 IS W 45 6 G5 A Sl AR E B 73 WL L
FOILIANWHKIKE . F-box FH 22 (F-box only protein
22, FBX022) fFN O WAMRHI DI 2 —, AL g
R BRI SE N TPS3 RYHLEEIN 5 [, FBXO022 7] 4
FIEAL P53 K H ARG 4A T B =0 A R LR 2 4 i 5
%O AR K 48 FBX 022 7E i i A FH (4 BF T R 9
FBX022 7] i i3 [ f# 2% Kriippel [H T4 (Kriippel-like factor
4, KLF4) {2 anposgsg 7 s Aameyy, &R
HEFLRIE A A R SRR RS ™ Jd i 4 ) A o 4 s R
FIfif 9 (matrix metalloprotein-9, MMP-9) G VE, [Rf#
5% [HFBACH1 (BTB and CNC homology 1), "5
YA MR AR RS DO HOAR SR S AT B
FBXO022 A 7¢ 5l i i AT # f BI
LKB1) "'* _ Ji1 J& % 1 PTEN (phosphatase and tensin
homolog deleted on chromosome ten) " g FEftifm 2 . &5
BB RIES . Z5 LT, FBXO22 REUSTE 2 iiE
1 A 5 i Je v e #4240 MR 98 L 40 e 4 2
BAEER, BA S EMIG IR L,

AT 5 H T (apoptosis-inducing factor, AIF) J&fi
TARAR N HME R BRI — B R A, AT FESE AR T
fif % W A 3£ WK (N-methyl-N'-nitro-N-nitrosoguanidine,
MNNG) i . AL G 2 5 ADP-R08E 2R 5 1
PARP-1, ‘33 Z5 ADP-#Z4 PAR R, HEIMEHE ATF A
AARARREIANZ, 51 Y 5 51 BE 4R I DNA KR Befk,
P NNz s i/ N

H T SeRFFE 20 SR, B3 3 E X o T
fE 1 (X-linked inhibitor of apoptosis protein, XIAP) {¥fig
52 AIF TG PR, ANREIRHTE ATF A, BT, A5
i 4248 FBXO22 YT S, R0 R I ¥ i oy 11
FHAL,  IFBIFFE 208 42 7 25 o b 973 200 B ) 0 ok B v R AR
FH L LU R g 1) i ARG 7 4 (B i v 7 A

(liver kinase B1,

1 HE5ERE

11 4. A S I

HEK293T 4 ffl, Jifi Jis 40 RO ik A549, 45 1 9 40 A vk
SW480, SW620, 4 FL iz 41 itk HCT116 LUK Fif 5 s
Yk PC3 (M | P ERF= e BG4I ), Fbxo22 WA=
Al (Fbxo22") FEEBRIY (Fbxo2277) /INEUENIG BLEF 2 4H
& (mouse embryo fibroblasts, MEF) (A I4EZH {44
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HIFRTT) . FBXO22%iiK (Proteintech Group, 32[®), AIF
Ptk (Abcam,ZE[E), CUL1HIIR. SKP1Hiik. XIAPHL
. BULEhE T (B-actin) Pilk . HART & ALY EEFRICHY
BRI Bl S U S BR AR BB AR (CST, 6 ), M BER
(hemagglutinin, HA) FRZEHTIA . EE Flag Py M2 5 A1
BEBEER (Sigma-Aldrich, 26[), JG4-1M7% (fetal bovine
serum,FBS), DMEM }4573& . RPMI-16405573% (Gibeo,
FH), MR H & (eBioscience, F[E ), Lipo2000
(Invitrogen, 5[ ), KOD DNA R & iff (Toyobo, HA),
T4 #E: (Promega, 2E ), HKIY ., PCRAY (Bio-Rad,
ZEH), WML (Becton Dickinson, 3E[H ).

1.2 43

HEK293T 40/l . AS4940fd . PC3 4ilfifi F1 MEF 41 it f
JH 5 10%FBS ) DMEM $5 72 5 AT R 9, SW480 4 Jifd |
SW620 4l F HCT116 4l Lt FH % 10%FBS [ RPMI-1640
REFRIATH SR . WA R AR 37 °CL 5%CO,.0

1.3 BB Bl & I RINA TR 01 e o2 e % 4

FIRA TR . B G 0 FBXO22 2K R F-
box Z5 ¥4, (AF) %S 7% (coding sequence, CDS)
43 5| 4fi A\ PBABE-Flag # /4 #4 # 4 47 %5 ) PBABE-Flag-
FBXO022 F1 PBABE-Flag-FBX022-AF 3k kL, FRiH —
& 47 9 4 A PLVX-ZSGreen # {4 #4 2 JG 5 2 B PLVX-
ZSGreen-FBX022 il PLVX-ZSGreen-FBXO22- AF 3 ik Jfi
ki K AIF. CULI 1 4 & CDS J3 41 43 Sl 46 A
PBABE-Flag #% f& , 4 # 47 5 %4 1) PBABE-Flag-AIF il
PBABE-Flag-CULI F ik iihi; F AIF 14+ CDS J¥ 414
A PCDNA3.0 # /4, % PCDNA3.0-AIF 35Tk K
1 (1 ubiquitin (41 CDS J#414fi A PCDNA3.0-HA {44
# PCDNA3.0-HA-ubiquitin % 3% i 7 . K 46 A CDS ¥
PBABE-Flag i %5 # & (empty vector, EV) , id N
PBABE-Flag-EV .

JH % JERNA (short hairpin RNA, shRNA) kit .
53 VKRR S #E 0] FBXO22 % XIAP 1Y shRNA F Bt 541k
PSIREN Retro-Q /A 42 , 4 HE1T SR A F2E AT 14 s ok i
(BARPBRS IR TAE RV 43 ) o ¢ 548 1) shRNA R BL
B %1 40 35 . shFBX022#1, GTGTGGTCCTTGTCTTT
GGTT; shFBX022#2, CGCATCTTACCACATACAGTT;
shFBX022#3, CCCAAACAATGCCAAGTCCTT; shXIAP,
AGATATCTGGGAGCAACTATA . [a]iif, i FH JCHE [ 240
[ ¥ 514 A %] pSIREN Retro-Q 4% A4 E B 1 ) B shNC .

T 4 7 ML 42 i A % 5004 K0 19 HEK 293 T 4 i
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2 B 5
BEHAE KRS B 1K 50%~60% AT YL ses, Bk ES
18 Lipo2000 % Y3l i H B 347

1.4 SRPEDLIEWE D S 5 Bt

43 1n) HEK 293 T 4H Jitl 4% Y4 i 75 % (1) PBABE-Flag-EV
(Control41) F1PBABE-Flag-FBX022 %Kik, (FBX022
) 24h, Y HEK293T AHH -1 i A 1xRIPA 4 1 4
it (£ 50 mmol/L Tris. 150 mmol/L NaCl. 1 mmol/L
EDTA. 1% NP40. 1 mmol/L #<HIJEREMEG . 1<K B
FIPNRAW) HAT84#%, WfFF4°C. 17 000xg Z5.0> 10 min
LB, RS R R . S M2 SRR
BATHRSEDIE (immunoprecipitation, 1P). F)E, {#FIPBST
e [ 0.1% MR 1<BERRZEMERAI (phosphate buffer
saline, PBS) | PEM2ER3 . WHEM2ER, Jfm o
A 1xSDS 4, T 100 °C T AR M4y B s DivE Z 55
M2k, fJa, RIS 5 W) 4 SDS-PAGE BEIKCHL K
Je . A S i e A T e, USSR % B R
TSR A 2 20 Y 22 5 A A T S AT, SR FBXO022
A EAE A A . AR 3 2k 3k 20 vh FBXO22 H B fik
BUH, REAIS FBXO22 HHAEH & SKP1, CULI
FIRBX 1 1Y BREBCEL H AR 1 7 1P 1) UM

1.5 VRSN FIZ AL 5

43 ) [n) HEK293T 40l Jif %% 4% Flag-AIF. FBX022.
FBX022-AF V) } HA-ubiquitin 25 35 JFOR: 24 h )5, W4l
MTHE o 1) Hod in AGE Bt 1xSDS 24 fift 0 A7 40 1t 4 i
FEF 100 °Cill 478 AR R DL R BR R B S A JEFE 5
PGS . 4517 000xg 5.0 10 min EBRABIEE , BE
TEWOF A A IxRIPA 4N 280, LIFR B 2 SDS &
W BN 01% J5 5 M2 BRI & 47 J 22 1P, A% I 2o 3% 3k
FBX022 1, FBX022-AF X} AIF {Z R ALK V-1 5400

1.6 SR A A

i) HEK293T 4l Jif % Yt FBX022 8 FBX022- AF ¥4 7
FBX022 it FE iRtk (PLVX-ZSGreen-FBX022/AF 52
¥541, PLVX-ZSGreen-EV A Xf 41 ), 434l HEK293T
4l . MFE 4. SW620 4l il . HCT116 41 its 1 PC3 41l
Ji %% Y shFBXO022#1, shFBX022#2, shFBX022#3 #4
FBX022 i Ak 1Y 40 i #%  (shFBXO022#1, shFBXO022#2.
shFBXO022#3 5282, shNC X HR4H ), 435116 A549
Y1 o 55 ¢ shFBXO22#1 . shXIAP # # FBX022 . XIAP i
A 4A b (shFBXO22#1 . shXIAP K522, shNC Jy
XFHRZ) o BEFRIFUCAR LR M A A 4, 1) LA 1x
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SDS %l HEAT AN M 24, F 100 *CHF TR A, &
SDS-PAGE Ji sk HIMB K 8 IV e B BN IR AT e R I,
M1 1 hJ5 A FBXO022 fil ATF Hiik T 4 °Cit i . W H, &
PBS VR, 1) i ACRH R AR i 410 W A I 1Y) R
e i e Bk E E P, EWRTE 1 he RIS Uk
RS, R Rk s I FBXO22 XT ATF £ 7K P9

B
2 uﬁ o

1.7 S04 T4

ln] SW480 4fi Jil 43 7l % Y% shNC. shFBXO22#1 Fi
shFBXO22#2 14 @ FBX022 mi{R i 4B ffi bk (shFBXO22#1 .
shFBXO022#2 Jg S 46 4, shNC S %F R 41 ) 5 2 51 17
SW480, SW620 41l il % Yt PLVX-ZSGreen-FBX022 1§,
PLVX-ZSGreen-EV, 1 # FBX022 i ik 140 fi bk (H:
tH PLVX-ZSGreen-FBX022 H 5554 . PLVX-ZSGreen-EV
X B ) o OB AR 5E AR B SWA480 4 it B SW620 41 fitd 4
S B 2% 10° S5 Sx10° AR T 12 Uik h, K53R24 h)E
JILA 500 wmol/L MNNG AbFH 15 min, i 5 42 1E % 0958 4>
B gk s 8595 24 h (32 MNNG AL 41) 5 s0m A
1 mmol/L H,0,4k£:855% 12 h (id i H,0,4b#4H ) 5 sl A
PBS 5 [F] MNNG . H,0,2bBRAb3 (iC i PBS4H) . iM%
FI) b 32 40 s BT S R TSR B 4L, T2 000xg
B0 S min AR AN TTE , 4% BRI T30 & U IR 1 kA 1A
ic Ak B, S GF RF DN OFE &Y S T 0.5 h N fif A BD
LSRFortessa Jit 2 4 AL SCHA T 48 AL 08 T B s I 5 4347 -

1.8 Hitiik

K FH SPSS 16.0 84X S 4 B #EAT e 1T 0 b o o
PR x£s o, 2] R H £l T Student's (K656, P<
0.05 KR 22w HAAGE i3 Lo

2 B#R

2.1 FBXO22 HIHAE R P %8

ABEFE R IP RS BT 70 B HOR 548 5 FBXO022 #
HAEMAMEA, 48 (BD R syt
Flag-FBXO022 # W] 1! & ££ . % Control 41 Fll FBX022 4 i
— AT RS E T 22 R, AR (R BRid Rk
20 v oA I 2] 1Y 5 FBXO22 #H HAFE Y SKP1, CUL1 K&
RBX1 &1 (T HGE ) VCFC i RR B 5k 327 76 Fl
1A, XFRRAIR R0, HRIP NI ; o Fak gk £y
ATF I IKEECR 9, XFEZH M 0, /8 FBXO022 5 ATF f74F

e rEss & .
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Marker Control group FBXO022 group
156600 - = B
100 000 s
70 000 W
35 000 f— ssme Flag-FBX022
35000
25 000
15 000
e L ——

SDS-PAGE K E LT Rl BAN 2 A RENEERY
Immunoprecipitation complexes of the two groups detected by SDS-PAGE

B 1
Fig 1
and Coomassie bright blue staining

2.2 IP il FBXO022 Y5 AIF [ H1 H.AE M e Mo} AIF 2 %
K - 18y 5 i

ARSI HEK293T 20 i % YL AH W Bk 24 h i, Wk
IR ULIE AT IP, 455 (2A) fJR Flag-FBX022 514
U8 % AIF 77 76 A B AE H o 3L 3R 35 Flag-AIF 5 FBX022/
FBX022-AF f3UAMJE IP 555 (K12B. 2C) 4w, Flag-
ATF 5 FBX022, FBXO22-AF ¥JfF7EMI BAEM, 2% ATF
5 FBX022 776 AH H.AE I HAZAE A K #6 FBXO022 1 F-
box Z5 Ml . KEJS , MIGIE AIF J& 773 iF FBX022 45 SCF
54 K%, 7E HEK293T 41 Ji %% 4+ PBABE-Flag-

F1 REEE2H=REANKEH CULI/PBABE-Flag-EV | PCDNA3.0-AIF } PLVX-
Tab 1 Different protein peptide number of the two groups detected by IP/ 7ZSGreen-FBX022 #E47 IP , 2?5% (K 2D) &R Flag-CULl
MS technology . NN — SR N
: JRIPLEE SKP1, FBXO22 1Y [ if oy ALF JL3E Tk, ik
Gene Protein Name Peptide (FBX022 i i Lj— (=pas Ve AN
group/Control group) H AIF #15 FBX022 5 SCF Ba ’MDFB,Q = o
FBX022 F-box only protein 22 933/1 $Eﬁ?§iﬁﬂ'§‘£ﬁ%{¢{2%fh P i%ﬁ*ﬁ AIF H"J(Z%’E
SKP1 S-phase kinase-associated protein 1 327/0 — N e
cuLl Cullin.1 60 R, 455 (F12E) WoRid#Rik FBX022 0] i 3 1y 5
ullin-
$a A 7 3 3 0 A
RBX1 E3 ubiquitin-protein ligase RBX1 11/0 AlIF EI/J {Z% /ﬂf‘ﬂﬁ Lﬁiﬂ(i{; ’ ﬁﬁﬁ%ﬁ—:— FBXO022-AF XT AIF E/J
AIF Apoptosis-inducing factor 1 9/0 17 Z A B KR W R
A B C
PLVX-ZSGreen- i +PLVX—ZSGreen—
Control FBX022 Control FBX022 * T FBx022 EBX022-AF
group group group  group _ + PBABE-Flag-AIF — +PBABE-Flag-AIF
«—
n OOOE Al A0 EAIF (40 OOOEFonzz 240000 EFBXO22-AF
. 100 000 - o100 000 CULL &7 OOOEF]ag-AIF & 70 000 Flag-AIF
a [
15 000 < SKP1 - e
g & | 15000 “~SKP1 <o OOOE“FBXOZZ = [40000 EFBXOZZ—AF
Flag- Flag- & £
D E
- - - + PLVX-ZSGreen-FBX022-AF
+ + PCDNA3.0-A/F * + PCDNA3.0-4/F = - + - PLVX-ZSGreen-FBX022
N PLVX-ZSGreen- 4 PLVX-ZSGreen- — + + + PCDNA3.0-HA-ubiquitin
FBX022 FBX022 + + + + PBABE-Flag-A/F
- + PBABE-Flag-CUL1 - + PBABE-Flag-CULI
70 000 E|“AIF 70 000 EAIF
180 000
40 000 | - — < [BX(022 o | 40 000 EFBXOD
=] = en| 130 000
& - B
T 1 15000 | M W sk =1 15000 ]SKH & | 100 000
100 000 “Flag- 100 000 - “Flag- 1
CuLl CULI 70 000 B =

70 000‘ -— e — —— r—Flag-AlF
— 8 e —

40000 | e ——~— «— FBX022
"FBX022-AF

Input

Note: A. Validation of interaction between exogenous Flag-FBX022 and endogenous AIF. B/C. Validation of interaction between exogenous Flag-AIF and FBX022 (B) or
FBX022-AF (C). D. Validation of interaction between AIF and SCF complex. E. Effect of FBX022 or FBX022-AF on ubiquitination of AIF. IP:Flag represents the immune
complexes obtained by immunoprecipitation with M2 beads; Input stands for whole cell protein extract.

E 2 IP#&i FBX022 5 AIF WiHEERAREIT AIFZR UK FHZMN
Fig 2
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# Bk,

2.3 FBXO022 %} AIF 5K 14 1% K - i 5% il

K A T EI i (Western blotting) 46 Il HEK293T
21 i PR FBXO22 it ATF 25 FIKSF 52, 454 (]
3A) 85 shNC4#i L, shFBX022#1, shFBX022#2 .
shFBXO22#3 411 AIF KA W 3N . Rz, ARBF5ETE
HEK293T 41 fifg v 4% 4t 5 % ik FBX022 } FBX022- AF it
wo, 5% (K13B) W7, 5 PLVX-ZSGreen-EV 41AH [,
it %35 FBXO22 1T & % T 0 AIF K %, i if & ik
FBXO022-AF HIBEAT ILAEH

FBXO22 A& IR T 175 5B 7 14 40 WL S HE A Py 4 R 1 ep (94 R | 431

A, i1 Western blotting £ l Fhxo22" Fl Fbxo227"
I MEF 4 i rfr AIF 7KF-, 453 (B13C) IR Fbxo22 ik
A] i 3 A AIF 3k 7K. 3 Western blotting £ i f%
ik FBX022 5 XIAP X} A549 40 fig rf ATF AKF- 20, 4%
([ 3D) Wonriflk FBXO22 7] i 3% L ATF /KF, {HREE
XIAP Xf AIF KPR . B 458 (KI3E~G) %W
JRAE SW620 41 s . HCT116 41 fitd L K PC3 40 ity # %
FBXO022 ¥J 0] i & i AIF K. DL B4 SRR,
FBXO022 n] 4% AIF (1815 7K .

A B
o w:é‘
© S
N A A
) g s
o il o & & &
v v v %6 %C) %6
< @“‘ & QS*" @w @@v @ﬂ»

AN AN A X

S B B B Q¥ g Y
70000 f € AIF 70 000 - - [+ AIF
40000 | S— i e FBX022 40000 -_— 4+ FBX022

R (< :3X022-AF
“{« p-acti
40 000 f-actin 40000 | — — ——— g -actin
HEK293T cells HEK293T cells
C D E
'\?(\
g & Q) &\ g@,
&S & 0 S o o
§ 5 < & P S
$ » » » & Q 2
8 5
<9 <© & & &
70 000 p=——_ I AIF
70 000 <« AIF 70 000 <+ AIF
40 000 | — — |- FBX022
40 000 <« FBX022 S0 | |__ XIAP 40000 | s— [« FBX022
| > , |
40 000 -~ peagi 40 000 |>—-- I*ﬁ'“ﬁ“ 40 000 | Se—— — < -0l
MEF cells A549 cells SW620 cells
F G
"M M
& &
~d o 5
SR <5 &
® B £ BN
40 000 | — e FBX022 40 000 | < FBX022

4() 00 | — —| < (3-aCtin

HCT116 cells

40 000 | ——<— 3 -aCtin

PC3 cells

Note: A. Effect of FBX022 knockdown on AIF level. B. Effect of FBX022 or FBX022-AF overexpression on AIF level. C. Expression of AIF in MEF of Fbx022"" and
Fbxo022" mice. D. Effect of FBX022 or XIAP knockdown on AIF level in A549 cells. E-G. Effect of FBX022 knockdown on AIF level in SW620 cells (E), HCT116 cells (F)

and PC3 cells (G).
3 Western blotting #ill FBX022 3t AIF 7k F #9 # g
Fig 3 Effect of FBX022 on AIF level by Western blotting
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2.4 FBXO22 A AIF 4t S5 18 M AL 08 120K F- 14 58w 6 20 1 8 T 40 L 148 PLV X-ZSGreen-EV 4145 B fg i />
R FH it 2 20 AR XoF 28 245 0 b 3L ) A B AT S T (Kl14B); HAEZ H,0,¥5 %1 SW480 4 il (FBX022 it #

g R . OSW480 4l il (FBXO22 v AR 4l L bk ) 4 KAEMIRR) T, PLVX-ZSGreen-FBX022 5256 40 B Y8 T- 40

MNNG. HO, 235, 25 R Wx, 5 shNC 4 AH I, Jitd b 151 % PLVX-ZSGreen-EV 41784 W] U /> (K 4C) .

shFBXO22#1 5246 2H #1 shFBX022#2 S 46 28 vh JH - 40 g 1) FIRGERIEN], FBXO22 Al i1 AIF A5 1945 i i

d A (F4A) . @4 MNNG % 5 59 SW620 41 fiig SR

(FBXO22 it ik 4tk ) ', PLVX-ZSGreen-FBX022 5

MNNG H,0,
PBS treatment treatment A
o o group
5% | 3.97%]10.90% [:23.30%
3 Teache el % [JshNC
rF ﬂ‘ ‘L} = < HEshFBXO022#1
o3.60% | 0.90%)s400% | 1.69%|64.80% |- a.40% _ 2 80 [ sh FBX022#2 W
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Note: A. Apoptosis analysis of SW480 cells (knockdown FBX(022) induced by MNNG and H,0,.B. Apoptosis analysis of SW620 cells (overexpressing FBX022) induced by
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