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2t 7% ve b i MDS ZifiEL 5 0 b oy fil e fk ¢
R PE DL 52 B 58

W EME, T4, MF (RE—ER R ANRERE, T 271199)

 E: BM #ArR4A 54 (venetoclax, VCX) x5 8638 & 53 % 42 4-4E (myelodysplastic syndromes, MDS) 4@ it % 3
Bz (decitabine, DAC) L7 M09 TTREAE A ALH] . ik CCK-8 4l R KB VCX *F MDS 48/ ( SKM-1 #=
MUTZ-1 @i 3 ) 38 307%& H 6% a5 FF MUTZ-1 0 JoARIE R FI AL 2 4 4 4. *RR4L. VCX 241, DAC 414= VCX+DAC
285 Annexin V-FITC/PI i 40 & 20 49 At ) = % ; Western blotting 4] 4a i, ¥ 8 =48 % & & [ 28 8L & % C ( cytochrome
FLAA ¥ e R A5 3 (cleaved Caspase-3) & iA/K-F |, B @@ é fym / #kEJE 2(B cell leukemia/lymphoma-2, Bcl-
2) f% Bel-2 #8%% & X (Bax ) WAL; JC-1 &KALAREE B A2 A M 3K ) EA ] 20 SKM-1 F= MUTZ-1 28 feL 84 Lk ds Ak B v, 45 ;
H2DCF-DA % 2ARA i:Aam) 4a e P & 2 (reactive oxygen species, ROS) 4% ; Western blotting #- 20 fer. ¥ & "’ﬁﬂ‘ﬁli‘:
% Beclinl, P62 42 LC3- 11 /LC3- T i, &R M VCX REFE, MUTZ-1 mi3g 5 &R BIEAK, H 2%%
e (F=0.003, P=0.001) ., 5x+ME20 (4.28% % 1.66% ) #ark, VCX 48 (13.75%+3.02% ) , DAC 48 ( 12.39% +4.16% )
For VCX+DAC £8.( 18.10% +3.50% ) 2a LA = B £38 %, £ 5+ A ot 5 & L (F=45.782, P<0.05 ). 5+ fE20(1.01 £0.02,
1.04+0.02, 1.01£0.04) #8 ¥, VCX 40 (1.67+0.05, 2.23+0.10, 0.43+0.05) , DAC 28 (1.62+0.08, 1.85+0.06,
0.49+0.07) #= VCX+DAC 48 (3.24+0.10, 3.81+0.19, 0.13+0.01) %8 L + # — 48 ¥ & & cytochrome C, cleaved
Caspase-3 & & & ik & Bel-2/Bax W89 291 &, £F ¥ A %it5 &L (F=116.384, 282.069, 248.035, ¥ P<0.05) .
L (2.05+0.34, 8.78+1.37) Aark, VCX 41 (8.72+1.26, 14.02+1.45) , DAC 20 (844+2.13, 13.20+2.41)
Fr VCX+DAC 41 (15.66+2.90, 26.45+ 1.53 ) fmje &k stk B w45 % ROS &2 27+, £7F LA %3t 5 % L (F=66.782,
69.071, 3 P<0.05) ., 5T £1(1.05+0.04, 1.02+0.08, 1.01 +0.07 )#8%, VCX 28( 1.62+0.15, 2.60 £ 0.19, 0.56 +0.15 ),
DAC 41 (1.67+0.17, 2.45+£0.20, 0.54+0.14) #= VCX+DAC %1 (3.72+0.21, 3.58+£0.27, 0.13+0.09) AEMXE G
Beclinl, LC3- I /LC3- T Ak W 2JF&, M P62 & & &AM BHAK, ZF3¥ A% 5EL (F=118.257, 209.422,
236.92, 34 P<0.05) . 5 DAC R, VCX+DAC 428/ =% | cytochrome C, cleaved Caspase-3, Beclinl & & & iA
KF, LC3- 11 /LC3- | ¥eftif= ROS 45390 B HAK (=2.473, 28.564, 17.291, 16.115, 7.021, 9.319) ; KAl v s,
Bcl-2/Bax Witife P62 & A A B9 E (1=4.621, 9.244, 4278) , 2FBEA%it 3 &L (¥ P <005) , DAC4
Fo VCX BtmfieF LM IEIFE R AL FEL (3 P>005) . &if VCX Ti@T AT @eAs. A%EFE
wﬁigiékﬂi& MDS %a iz 3t DAC #4457 St
KR Y HpufhiE; B ﬁ”“i‘ij‘? ZRAE; AR, AR
FESZES: R551.3; R392.11 XEiHRIEEE: A s‘cﬁéﬁ% :1671-7414 (2023 ) 03-053-06
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Experimental Study on the Mechanism of Venetoclax Enhancing the
Sensitivity of MDS Cell Lines to Decitabine Chemotherapy
QU Zhi-mei, DONG Wei, LIU Yan-ping

(the People’s Hospital Affiliated to the First Medical University of Shandong, Jinan 271199, China )
Abstract: Objective To investigate the possible mechanism of action of venetoclax (VCX) susceptibility to chemotherapy in
the myelodysplastic syndrome (MDS) cell line decitabine (DAC). Methods The CCK-8 method detected the effect of different
concentrations of VCX on the proliferation and viability of MDS cells (SKM-1 and MUTZ-1 cell lines). MUTZ-1 cells were
divided into 4 groups according to different treatments: control group, VCX group, DAC group and VCX+DAC group. The
apoptosis rates of MUTZ-1 cells in each group were detected by Annexin V-FITC/PI method .Western blotting measured the ratio
of apoptosis-associated protein (cytochrome C, cleaved Caspase-3) in cells, B-cell leukemia/lymphoma-2, Bcl-2, to Bcl-2-related
protein X (Bax). Detection of mitochondrial membrane potential of SKM-1 and MUTZ-1 cells by JC-1 method.
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H2DCF-DA fluorescent probe method to detect the content of reactive oxygen species (ROS) in cells. Western blotting measured
the ratio of autophagy-related proteins Beclinl, P62 and LC3-II./LC3-I. in cells. Results With the increase of VCX
concentration, the proliferative activity of MUTZ-1 cells decreased significantly, and it was concentration-dependent. Compared
with the control group (4.28% =+ 1.66%), the apoptosis rate of VCX group (13.75% = 3.02%), DAC group (12.39% + 4.16%) and
VCX+DAC group (18.10% = 3.50%) was significantly higher, and the difference was statistically significant (/=45.782, P<0.05).
Compared with the control group (1.01 £0.02, 1.04 £ 0.02, 1.01 + 0.04), the VCX group (1.67 £ 0.05, 2.23 + 0.10, 0.43 + 0.05),
the DAC group (1.62 +0.08, 1.85 + 0.06, 0.49 + 0.07). In the VCX+DAC group (3.24 + 0.10, 3.81 £ 0.19, 0.13 + 0.01), apoptosis-
related protein cytochrome C, cleaved Caspase-3 expression and Bcl-2/Bax ratio were increased significantly, the differences
were statistically significant (F=116.384,282.069, 248.035, all P<0.05). Compared with control group (2.05 + 0.34, 8.78 + 1.37),
VCX group (8.72 = 1.26, 14.02 + 1.45), DAC group (8.44 +2.13, 13.20 £ 2.41), VCX+DAC group (15.66 +2.90, 26.45 + 1.53)
mitochondrial membrane potential and ROS contents were significantly increased, and the differences were statistically
significant (/=66.782, 69.071, all P<0.05). Compared with control group (1.05 +0.04, 1.02 + 0.08, 1.01 £ 0.07), VCX group
(1.62 £ 0.15, 2.60 = 0.19, 0.56 + 0.15), DAC group (1.67 +0.17, 2.45 £ 0.20, 0.54 £ 0.14), in VCX+DAC group (3.72 +0.21,
3.58 £0.27, 0.13 £ 0.09), the expression of autophagy related protein Beclinl, LC3- [l /LC3- 1 was significantly increased,
while the expression of P62 protein was significantly decreased, with statistical significance (F=118.257, 209.422, 236.92, all
P<0.05). Compared with DAC group, apoptosis rate, cytochrome C, cleaved Caspase-3, Beclinl protein expression level, LC3-
Il /LC3- 1 ratio and ROS content in VCX+DAC group were significantly decreased (1=2.473, 28.564, 17.291, 16.115, 7.021,
9.319). Mitochondrial membrane potential, Bcl-2/Bax ratio and P62 protein expression were significantly increased (=4.621,
9.244, 4.278), the differences were statistically significant, respectively (all £<0.05). There was no statistical significance in the
above indexes between DAC group and VCX group (all 7>0.05). Conclusion VCX may promote chemotherapy sensitivity of
MBDS cells to DAC by regulating apoptosis, autophagy, and oxidative stress.
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B B8 3 A 58 Z5 A 1F (myelodysplastic syn-
drome, MDS ) S22 5 T3 I 20 g LA BEPE 3 1fi
SRR S TR sE R, B ) AR RE R
AR XU . H Rl MDS & L M AT 2E
NS U o N (17 65t AN = | A R
SHIGTE | A O T 2 LR e 0 3 P P A S
Z R A P, AL Gk YT X MDS J7 30CA B,
+= W 31 259 (hypomethylating agents, HMAs )
& B A 6 T [ R 15 PE 43 & 4 (the international
prognostic scoring system, IPSS) ANidi & F%FH 19
f& -2 B e B MG RTA T B k25 Y. HMA
ST — PR S 0 DNA H L B Bl il 7], 4%
BT LB 1 F1 b VY b 3% ( decitabine, DAC) , &4
HMASs i797 IS A BRI R 50%, (HEH 58225
fife AR 20%,  HL™ 50y SR 7 2 29T R IL
FEIGTT 5 N R S BUR B IBIT IR MRS 2: B ik,
BETEYT IR AEAS 553 A YT A 2 18 T T I
i 24 14 - 3 A7 7E ™ 5 52 ) HMAs I RRCR . ik
— 4 F MDS B R M R ], RS
HMAs B ERYT & MDS 1RY7 I F 2 H xR

A 23 5P (venetoclax, VCX ) A& 2016 4315 3
[ i 25 i & BiR) (Food and Drug Administration,
FDA ) Jnstft ol JH 7307 S Pk 40 B 1 i, 7E
2019 AEAJAT 0] FHTIR 718 P bk L 400 i P i AR
L8R A g B 6P B A MO P I / 90K LR -2 (B-cell

leukemia/lymphoma-2, Bcl-2 ) #1171 . 7£ MDS
RIT AL, 2 HIX BIGIRITFE R, VCX BE
HAMs X491 74 1 & MDS &% 24 50 7, — I Ey
MEPERF IR ki, DAC BRG VCX ZERFRY T X
MDS 35 5 5L R 1T 40 B RS A AT i &k I
MRALYT N 32 Mk B — 5 B #hE ™. X # W DAC
G VCX X MDS #iR7 Al BEEA BRI T T o
R AT 7 38 1 A A1 B 77 MDS 4ilfiid R4 T DAC
KA VCX X MDS b7 U s ) S 7 e 7T e
i, VAW A HGEE MDS B9IGI7 SR AL SO0 AR

1 #MR5FE

1.1 AR % A MDS 4l & SKM-1 41 fifg Fl
MUTZ-1 4iffd ( 3 aFE MR A RA R )
KIS 10%( v/v )FBS 1Y RPMI-1640 553516 37 C,
5% (viv) CO, MAMEsSEFRA h I TR SR .

12 XAI5ME RPMI-1640 K55 ( 35[E Hyclone
5T ) 5 VCX F DAC( VY245 A il 254 B2 7 )
CCK-8 ik 7 & (VTHPEEAMHE AR A RAF] ) ;
Annexin V-FITC/ PI i 7 & ( 3¢ [# eBioscience 2%
7l ) JC-1387) & ( 3£[E SAB /A7) ; H2DCF-DA
57 & ( 32 E MedChemExpress /A #l) ; BCA #HH
FEIRFE (EE Thermo A H)) ; Laemmli FFEZE
W ( 2 Bio-Rad A F] ) 5 /MNEPT Bel-1, cleaved
Caspase-3, P62 ( 32[H Cell Signal Technology /A );
1$1 LC3B, Bax, Beclin 1, cytochrome C F1 8 -actin
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( 32 Santa Cruz A H] ) ;3 KEPT/NREOLFEPT R
—Pt (£ Abacm A H] ) 5 CO, 4R FRFE (L1
Thermo 237 ) 5 LightCycler480I1 %4 RT-PCR 1% ( i
-+ Roche 22 #]) 5 800TS AIfEHRIY ( 3& [ BioTek 2
Al ) ; CytoFLEX AU 4 ( 5E BD A+ ) .
1.3 7k
1.3.1 CCK-8 ¥ 4 il MDS 4H Jfd 3% 58 15 4. B4
KRS B4 A9 SKM-1 F1 MUTZ-1 41 Jifd, 1% 4 fL
3x 10" A s & 96 FLAL, FHRRREJG A Il ok
7 VvCX (0, 0.1, 1.0, 2.5, 5.0, 10.0, 25.0, 50.0
wmol/L ) AbFE SKM-1 5 MUTZ-1 #ii il 24h, %EifL
A 10 w1 CCK-8 X7, 4kLeiiE 2h; KR
AUFE 450 nm A0 A2 25 FLIIROCRE(E (A fH) o #
0 pmol/L i VCX &0 0 254, FHEA % 4l
MR AL A TR A AN MG sE TS 4,
Mgt 22l ith e, 5B VOX X 20 it 1) 2 21
il ¥ B (‘half maximal inhibitory concentration,
1C50) o ANMBEFEIGTE = (A oAy ) | (Agyzs -
Aoy ) x100%. 1Cs, ELEP 5% HRZ 4 {80 —
T VCX W, BB MR E 6 MEAL, 5L
YA B .

1.3.2 kb PRAI 4L . ARYE LR “CCK-8 kil
MDS 28 FE TG PE” AR IIEE R, T 8 pwmol/L
1) VCX 43 B EE MUTZ-1 405 $2 20 o ik 3 )7 =X,
HIAELE MUTZ-1 434 4 20 TeAFAa] 2458 b 3R i ot
WEZH . VCX 20, DAC 41 ( &% ik ™' J5 g fli i
5 wmol/L ) DAC 4b ¥ ) F1 VCX+DAC 41 ( fifi H
VCX fil DAC BRA AbBRANM ) o K 45 41 40 i 78 35 57
FEHPRESR 24h J5 TR SRS 50 A

1.3.3  Annexin V-FITC/PI 345 MDS ZH L5 1%
IS ZHAFI MUTZ-1 00, 5 FIBRBERT T il p 4 i
B, YN EUS $5 IR Annexin V-FITC/PT i &
{8 135687 450 A Annexin V-FITC #1 PLit#], 37 °C
TREOEMEE 15 ~ 20 min, AL, Hf Annexin
V-FITC A, PIBI f 0 T~ 41 i, Annexin
V-FITC 1 PL XU BHPE R WS 08 T4 L, P& 2 ik
AT A SRR RO

1.3.4  JC-1 YAt 46 MDS 4 g 28 44 5 e, 5
IS A I MUTZ-1 20, 13 it 3 Ak ol a4 it 2
W, B JC-1 2 Yk, 37 CREEIFE 30

min, PBS %W FRIR GGG EALEAT /04 JC-1 2%¢
YLt ) AN H & AT, (H 2Rk AR R R
P FEARET JC-1 AR Ry g a5 ), sl il i sk ik
b= (= NE e ] S S R E N A E R VAL el M s =
SRBCEAE

1.3.5 H2DCF-DA ZCHRENEAIN MDS 4l ROS
i R RIS LA, 800 g B0y 5 min,
BB REITTE, A H2DCF-DA 71 85 2 4i i, 37 °C
WEEEFE 30 min, PBS RFFUCIEAANNE, AL
HZHffr ROS i, SCHEE —ICFHIE.

1.3.6  Western blotting £ ill MDS 40 i I8 1-5 A
WEAISE R A F IR . US4 MUTZ-1 41,
TS RIPA. 4 it 2 iy 1A 10 0 o 0 76 K 1 $2 B
YAEFE, SR BCA 1 & i S 2 vk
JE; HL40 g B RS #EFT SDS-PAGE BEIEHLIK 53
B, %% PYDF L, Z35IhnA Bel-1(1 : 800),
Bax(1 : 800), cleaved Caspase-3 (1 : 1 000) , cyto-
chrome C(1:1000), LC3B (1 :1000) , Beclin
1(1:800), P62(1:800) F B -actin ( 1:2000) —H,
4 CWHBE N, wHIMAYU/NR D% =40 (1:
1000) , ZiRWFHE 2 h, #aEsm b &SGR 7
PR ASATHT 5 . R Image T TG HE
SR, L B -actin HNZ, EaHHE HAOE
F 25 IR BE B 5 N 2 8 1 4%l IR EE B0 LB B
MR I T T, SEIRE R —IRICFA(E.
1.4 %3t % 5 # >R JH SPSS 19.0 F1 GraphPad
Prism 8.0 XM #EAT4E 150 M. A9 AL + dnife
25 (x+s) Fon, WIALRIAELECR ST FEAS ¢
Kig, Z 4] LSRR R 2 7 2250 Hr, ALE P
B R SNK-q K556, P < 0.05 h &R BA5 T
2 HR

2.1 VCX *f MDS 4n figz 3§ 74 o9 % »@ WL 3% 1.
CCK-8 : A5 7~ , B VCX W THE, SKM-1 4H
JEFI MUTZ-1 40 BE3E5E 15 1 2401 S B P << 0.05 ),
L5 B AR M, VCX % SKM-1 41 Jifl 1) 1C,, {i
4 10.14 £3.26 wmol/L, Xf MUTZ-1 4Hfifif¥) 1Cs, {E
4 8.09+2.73 wmol/L, &£ X VCX F hy s Y
MUTZ-1 4iffl, F81 8 pmol/L i1 VCX 4354k 3
MUTZ-1 I A 7 S SL 5%

*1 AREIRE VCX 3 MDS #HpaE5EE R [ (xxs) %]
VCX(pmol/L)
gl) SHYA Ffg Pfg
0.1 1.0 25 5.0 10.0 250 50.0
SKM-1 9823+7.11 9297+3.18 8523+190° 7052+158 62.84+2.07 4514+1.08 2124+058 500£0.09 17292  23.770
MUTZ-1  101.05£6.92 94.00+£243 8654+321° 75.09+2.39 63.04+1.18° 50.61+127 2692+094 6.18+0.15  0.003 0.001

TE: G2 IR, “tgan=2.139, 5.286, 11.268, 14.391, 21.589, 31.308, 37.912, fy,r,=2.844, 5.854, 10.474, 15.336,20.351,29.909, 38.076, 5] P < 0.05,
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22 Z4LMDS @A TR AL EOREL U
%% 2., Annexin V-FITC/PI SZEGHG I ZEH], S5 %F IR
Fe#g, VCX 41, DAC 411 VCX+DAC 4140 i i 1=
L BT (1=3.604, 3.086, 5.259, 1] P < 0.05) ;

5 DAC 414, VCX AAEAT- R =R LG H ¢
Y (=0.518, P > 0.05) , VCX+DAC 41 1- %
DA B+ (£=2.473, P < 0.05) . Western blotting
SLEREE R BN, SXEA R, vCX 4, DAC 4]
1 VCX+DAC H4nf P2 128 H cytochrome C,

cleaved Caspase-3 A /K0 g T+ (=11.637,

10.755, 39.319; 13.023, 8.864, 30.314, 4 P < 0.05) ,
Bel-2/Bax FU A B W [ AR (£=14.893, 13.352, 22.596,
P <005); 5 DACH L#, VCX 440 i vp
cytochrome C, cleaved Caspase-3 3 ik il Bel-2/Bax
Fo Al 22 S G T S (1=0.882, 4.159, 1.541, 14
P> 0.05) ; Ifii VCX+DAC ZHifii cytochrome C,
cleaved Caspase-3 F kK W TF S (1=28.564,
17.291, ¥ P < 0.05) , Bel-2/Bax [t {8 ] B 4 (A4
(1=9.244,P < 0.05) .

x2 £ MDS HMATRFIFATHXEAMNRIE (x£5)
uoH bayilEedil VX 4 DAC 4 VCX+DAC 41 F{g Pl
TR (%) 428+ 1.66 13.75 £ 3.02 12.39£4.16 18.10+3.50 45782 0.014
Bel-2/Bax 1.01 £ 0.04 043£0.05 0.49 +0.07 0.13£0.01 248035 0.047
cleaved Caspase-3 1.04£0.02 2.23£0.10 1.85+0.06 3.81£0.19 282.069 0.022
eytochrome C 1.01£0.02 1.67+0.05 1.62+0.08 324£0.10 116.384 0.025

2.3 540 MDS 4 it 4 A R R L A3 5 4 A
ROS #ik W 3. JC-1 AW Box, 5XFE4
Fe#, VCX 41, DAC 41 Fl VCX+DAC 4 4ff Jits £&
LA R (o7 H4T I B FAAIG (1=4.269, 4.089, 8.710, 2 P
< 0.05) ; 5 DAC4ltb#, VCX 4140 MaZpi A i
HLA A BEAIG, (H2ER LG L (=0.179, P
> 0.05) , T VCX+DAC ZH 4 Jifd it 2 44 5t ri, o7

W] 5 A (=4.621, P < 0.05) . H2DCF-DA #¢);
WREFER I 25 R, SXF A i, vex 4l.
DAC 41 Fil VCX+DAC 41 4fl g + ROS & & B & F+
7 (1=3.686, 3.109, 12.428, ¥J P < 0.05) ; 5 DAC
A EbE, VCX HANIEH ROS & &R 5T
B (0577, P> 0.05) , 1 VCX+DAC 4 41 ity
H ROS & T =9.319, P < 0.05) .

%3 &40 MDS HpZAEEB AT ROSEE [ (x5) %]
WoH XA VOX 4 DAC 4 VCX+DAC 24 Fff P
JC-1 et 2,05 +0.34 872 +1.26% 844 +2.13* 15.66 + 2.90%# 66.782 0.041
ROS 7t 878137 14.02 £ 1.45% 13.20 £ 2.41% 2645+ 1,534 69.071 0.046

24 A MDS Atk Gk WE4,

Western blotting £ | & 7, 5% B4l i, VCX
ZH . DAC ZH il VCX+DAC £H 41 Jiftl rf [ W Al 56 75
1 Beclinl 35 f1 LC3- 11 /LC3- T Fo i 4 87 & TF
. 0 P62 KB B REAL, =R A%
B X (r=4.481, 4.874, 20.988; 9.818, 8.886, 15.907;
4.696, 4.905, 9.183, ¥J P < 0.05) ; 5 DAC 4l It

i, VCX 4401 Beclinl, P62 & 17635 & LC3-
I /LC3- T i 2 R ¥ g it % & X (20393,
0.932, 0.209, ¥J P > 0.05) , i VCX+DAC 4 41
Jifd o Beclinl &3k A1 LC3- 1T /LC3- T HeAE 2491 i
Thi, P2 KU R, ERAGIEE X
(t=16.115,7.021,4.278, #] P < 0.05 ) .

x4 &40 MDS HBEH BIEHXEAMRIE (x£5)
uoH oyl VOX 4 DAC 4 VCX+DAC 41 Fii P
Beclinl 1.05 + 0.04 1.62+0.15 1.67+0.17 372021 118.257 0.017
P62 1.01£0.07 0.56+0.15 0.54+0.14 0.13£0.09 236.92 0.007
LC3- 1T /LC3- 1 1.02£0.08 260+0.19 245020 3.58+027 209.422 0.009
3 iFig YIAHOG, 1M VCX & —Fs 2. M) Bel-2 411

Bel-2 KB A A —REBGEA, fEgE  Hl5, HEES Bel-2 HIRAS, BURARiAIMER

Tk T 200 P S e e A T DR B R A R 4 4 i
AET- M, WFSR R, Bel-2 G HLET- & A Mt
i 26K 5 ML R GE AR K A A 25 1 1 I8 i

SN, WA ARG, R A T
FLAT, VCX 1E3 [ £ 25 5 HAMSs JE25 Wi & 0 H]
TR R P AR R U R 1 SRR
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RIS R, VCX BeE HAMs % MDS 167 [RIFEA
R U R AR 9 8 R AN SR S, B
T VCX X} MDS #iifitd DAC 1bJ7 U i 52 i
KM

WF5E 2, Bel-2 7 MDS i fG 20 rh 6k /K SE- 1A i
T TARSGEAL,  HLAE 2 R4 M A I 28 7K S
o, HER 5 Bel-2 8 A 7E /N B 1 240 it i
HHE, BN MDS [ EMERE 2 A I A AU 1
MABFE ], VCX X MDS 41l 2F K HAT W A
I HIRE Sy, PIEES Bel-2 78 MDS i B 3
ISASE, SHIAHR VCX 5 DAC 9% FH % MDS 44 iy
FIRTAER, ARLEIRF KM, VCX 5 DAC BKG
7 FH A S 4 5 MIDS 4 B PR TR, B 4 i v
T-AHCHE H cytochrome C, cleaved Caspase-3 1A,
T Bel-2/Bax HofE. APESN, Zobi R4 gk
AT UBAERL T ) — AR R, LR AR
CER AR Rl ) | Esy TR NI B 1B vi3 S IR VES W TR EN 1
ML TR 4 1Y, Bax #E N Bel-2 KGR E
B, PSS Bel-2 RS T R E R R
RSN RSN, R TE R MY R R B,
Bel-2/Bax AR W] B2 b i 40 A e 15 A i i s
IEAl, DAC 38 AT F 4230 28 5| A 4 A 5 5 e 37 11
T, IS LR AR TR 1Y AR IS
UK DRE R R ENACERIVA Ve 2257 AL N (AL i -
FM, VCX 5 DAC 4 2 40 i Lok A 5 e, 437 2
JAEPI 2P A A B2 B S

ROS 11477 A= FI A 58 ] 5 B2 (4453 49 11 40 Jifg
AT A HMAS 76 N i 2 R Ly7 25 7e i S
ROS F=A [l B SWes bt i i, 5 ShiE
AR, TP ROS, W S54ky 7 2545t e 4 At
Ao HAEHEFRM, AN H VCX 5 DAC Al
DHUEAEER A U ARSI S R RE iR VEX
5 DAC :4bBE4] ROS F7AE B L . 1Ah, Hik
N AN AR AT 25 A A0 A DCBE T Y
KA Y, WFRIRGE, A MRS SR T
Beclinl H.A Bel-2 [A 45418k BH3, Bel-2 fEH5
Beclinl ) BH3 Z5 (A0 AR T, BHIE T H A
SEMRIARE, SRR A SRR U B
A A 1 4E 3(LC3) J2& A W & B 1 H HFE PR,
Amgt R, M AT N LC3- T 55000k
L £ TR 45 A 45 ok 1A Wi 48 7 A 5B 209 LC3-
II. 1 P62 j& LC3 Mk #HEIRZ —, P62 HikYS
LC3 454, Rz 2 bE A REYREMK. HT HE
B, LC3-I AL, W P62 /b, ik LC3-11/
LC3- 1 1 P62 %W HVERTFE E W bR ERR &4 27
AR EER KB, VCX 5 DAC HhahH#igH 4 i {
JKSE . Beclinl 2 3k K LC3- T /LC3- T HfEH
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