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[ Z] B His-Ae-2- AT (5-Aza-CdR) X4 U T B R 4140 TPC-1 40 il 1 15
PTG, IF B AR FALE . e 16 HBALB/c WEVE R BRUA BT 425 R0 AR IR 3L Sk R
(PTC) TPC-1 4 7 B ARE LAY . nURT 5 A BUBE AL 20 S o BRZE RS g 2, R 8 L, X MEZH AR R
1 2R PR K, S AR BUIE I B 5-Aza-CdR, B H 525 1k, S 254 08, Wi 2 i W
MR ARG, RG2S R, AR i . HE Y (0052 2 417 FRURS Hi RS 4 2005 LB A5 R L
a2 AU 2 e ek ) 2 2R BB AR A SUh U A G VR4 3 (LC3) . BRI EL -2 (Bel-2)
FIBel-2 M X X H 1 (Bax) & FARIAKF, FLHEZEEE i PCR (RT-qPCR) 75 Fl Western blotting ¥
K 2 44 RS AR 20 41 1L.C3 . Beclin-1. Bel-2. Bax. #0455 77 SAG 3B (MEK) . 40 i 4h
fE 5 PR 1 (ERKL) . AHAME 5087 2 (ERK2) . B2 1L ERK1 (p-ERK1) . Bffizfk ERK2
(p-ERK2) mRNA FIZE 5K, i85 Bax/Bel-2 . G558 S MA L E, S8 8 R
AR FRAT E B B RRAN (P<<0.01). XM EURA SR 2, HPE%, AHIERAKIN, 405 4%
YoM, AR, A ESA S, LB AR RS, A PTCRIERR A LR
A1 RR BU A0 AL A E B b HESU AR B, A MO 4 B R E] , A5ARAU R L. SRR
B, SCB AR RS HIRE 4140 P LC3B Al Beclin-1 mRNA K 3& 5K BI85 (P<<0.05), Bax/Bcl-2
FefE TR (P<<0.058; P<<0.01), MEK., ERK1/2 } p-ERK1/2 mRNA Fl#E [1 £k /K F B B K (P<
0.058 P<<0.01). Z5i®: 5-Aza-CAR AT HIHIHRE B PR HE A 20k TPC-1 A A=K, 5 58 H% 40
Ff I R AR R A T, AL T RE S 2 RFE L (UM (MAPK) /MEK/ 40 i S5 5 98 15 S
(ERK) 1553 f il A %
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thyroid cancer cells in subcutaneous xenograft tumor tissue of
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ABSTRACT Objective: To discuss the effects of 5-aza-2'-deoxycytidine (5-Aza-CdR) on autophagy and
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apoptosis of the TPC-1 cells in subcutaneous xenograft tumor tissue of the nude mice, and to clarify its
mechanism. Methods: Sixteen female BALB/c nude mice were inoculated with human papillary thyroid
carcinoma (PTC) TPC-1 cells in the right axilla to establish the xenograft tumor model. After tumor
formation, the mice were randomly divided into control group and experiment group(n=38). The nude mice
in control group were given an intraperitoneal injection of saline, while the nude mice in experiment group
were given the intraperitoneal injection of 5-Aza-CdR, administered once every other day for four weeks.
The growth status of xenograft tumor of the mice in both groups was observed, and the mice were
sacrificed after the final administration and the tumor weights of the nude mice in two groups were detected.
HE staining was used to observe the pathomorphology of xenograft tumor tissue of the nude mice in both
groups; immunohistochemistry was used to detect the expression levels of microtubule-associated protein
light chain 3 (I.C3), B-cell lymphoma 2(Bcl-2), and Bcl-2-associated X protein(Bax) in xenograft tumor
tissue of the nude mice in two groups; real-time fluorescence quantitative PCR (RT-qPCR) and Western
blotting methods were used to detect the expression levels of LC3, Beclin-1, Bcl-2, Bax, mitogen-
activated protein kinase kinase (MEK), extracellular signal-regulated kinase 1 (ERK1), extracellular
signal-regulated kinase 2(ERK2), phosphorylated EPK1(p-ERK1), and phosphorylated EPK2(p-ERK2)
mRNA and proteins in xenograft tumor tissue of the nude mice in two groups. Results: Compared with
control group, the tumor volume and weight of the nude mice in experiment group were significantly
decreased (P<C0.01). The number of cancer cells of the nude mice in control group was high, and the cells
were densely arranged, with irregular shapes, clear nuclear staining, large overlapping nuclei, and
lobulation, showing significant pathological mitotic figures consistent with PTC pathological characteristics.
The number of cancer cells of the nude mice in experiment group showed a significant decresing trend, and
the cells were sparse arrangement, nuclear shrinkage, and less distinct nuclei, with a significant increase in
connective tissue. Compared with control group, the expression levels of LC3B and Beclin-1 mRNA and
proteins in xenograft tumor tissue of the nude mice in experiment group were significantly increased
( P<<0.05) and the ratio of and Bax/Bcl-2 was increased (P<C0. 05 or P<C0.01) , while the expression
levels of MEK, ERK1/2, and p-ERK1/2 mRNA and proteins were significantly decreased ( P<<0. 05 or
P<C0.01). Conclusion:5-Aza-CdR can inhibit the growth of TPC-1 cells in subcutaneous xenograft tumor
tissue of the nude mice, induce the autophagy, and promote the apoptosis of the tumor cells. The
mechanism may be related to the inhibition of the mitogen-activated protein kinase (MAPK)/MEK/
extracellular signal-regulated kinase( ERK) signaling pathways.

KEYWORDS Papillary thyroid carcinoma; Cell autophagy; Apoptosis; Transplantation tumor; 5-aza-
2'-deoxycytidine
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JEJH TR A WSS 2Rl AR . A WRAE Sy 1 R T Al
MLFE T S —FhfE Ak AR 0 A AR L R, TR
A, gERE N ERBERRAS Y B sl )
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(B-cell lymphoma-2, Bel-2) FGM B T-HE A A
A A BH3 454 5%, Bel-2 BE I M2 8 T8 A,
CA] i it BH3 4589 3% 5 Beclin-1 2 [R5 [ w7,

5- R 7% -2 A M (5-aza-2'-deoxycytidine,,
5-Aza-CdR) & 3¢ [5 £ ff 24 dh B 4 JL SR it 4 1Y
DNA W B R g 1 70, H T30 7 i B 2k =
LR AE A LI, Ol B TIRYT SR . B
FE R s 5-Aza-CdAR AT S L 400D . T 9
2 it 0 R4S S A M e AR R TR B W . H AT 5-Aza-
CAR XJ PTC 4 g [ W 52 Wl iy A 58 3570, A58
S TPC-1 4 IR AL AR AL, 489 5-Aza-CdR J&
753 1 MAPK/MEK/ERK {55 5 1 #% 52 i 40 i &
AR T, DT R A, IR PTC R YT 32
HEARAE

1 MR57FE

1.1 =By . me. 2 XANFE TPC-14
MR B 5 S5 iR s s o 48 iR
BALB/c HitE# R 16 X, K& (14.6+0.4) g,
W WL R AR SR S M R R A BRAE, s
AFEYERIIES . SCXK (F) 2019-0001. A58
PR SR sh YA BRI, AR B T S A A
FAWP G SPE B BE R GE b i SR AR, AR5
fH & 18 'C~22 °C, fH IR 45%~55%, % M T .
5-Aza-CdR ($%'5 HY-A0004) W H 35 [H Sigma 23
A, At N TR LC3B (185 3868) . Beclin-1
1845 3495) . MEK (%% 8727T) . ERK1/2 (%%
5 4695T) il B MR /£ ERK1/2 (phosphorylated
ERK1/2, p-ERK1/2) (%5 4370S) $Hiikly B 3
Cell Signaling Technology 2y &l , Pt A H IHEE-3-
W m B A B (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) (%25 AF7021) $i ikl
LI R RHER R oA BRA R, HiR Sy
fi (horseradish peroxidase, HRP) #5ic A9 Ll 2 $T
B T B 1gG H & L (bs-0295G-HRP) it fil
Pt B-actin (bs-0061R) Hi iy [{ Jb 5 18 3 2 A 9
HARARAF, RPN Bax (H5 40635) FlBel-2
1855 40639) PLikE A 3 [ SAB Biotherapeutics 23
Al MR VKA (—80°C) F1 Multiskan FC A #51%
W 6 E AR R B A ], T900HT 2 B ¢
& 1 PCR (real-time fluorescence quantitative PCR,
RT-qPCR) ZGW A K E N HAEY RGN
1.2 TPC-lmaBR AL THBABERYH &
TPC-1 41 bk R F & 1056 Jifi 4 13 19 15 37 5k 85

F, BT&5% CO M 37 CREFEF Y. B8 6l
LA A K AF O, bR H R . AR
K556 R SR MRE Y 80 ~90% Ja LR, BUX £
A KA, SR P T Ak 2, o A vk B
IX10"mL ", THBEAAK SR, 200 pL/H
M B R BUE TR E RGP AR, 1541
T B E AR 3~5 mm B, B B AR R A A A Ny
W .
1.3 #5855 X BB ERERL N
Jei K A BB AL 20 o X B AL R S8 41, A48 Ho
X RECZH HE RUME I T A AR B AR UK (200 wL/ K,
S8 AR ROME I T 8 5-Aza-CdR (200 pL/ K,
lpgrg ), MHSGZG 1k, A 28d, 250,
7. 14, 21 F1 28 KR AR R RGN 5 2 41 AR B A
AR AR R AR, TR 2H A BRI IR KA RN R AR 1
BIEIF T AR AR, BAEAHR= (KX
mAaY /2, gxflEsiR R AL . RIRG 45
24 h, SR FHBUHE B BT vL AL JEAR B, 0 2 AR B R 40
21, WA ROV RREUME i, T 2 4R B 7
Pyt o BRI AR B — 8 o L UR A A L
H Ay A 2 B A PB4 4 AL SR i e B, BT OC
EP&E W, —8O0UKARATF .
1.4 HERXENE2ERABHEBREHBASLA
W S 20 R0 6 B ZH R BRURS AR R A SR AR B T
A% ZRFEE W, WG HEITHSNOK ., &
By RS R R, MAEK . JeE . BKA
B, WACEE N UL 2 AR B R A 2 e £ 1 0T
FEEE
1.5 RT-qPCR k%0 2R A BHBAER T B #
A B mRNA RZAKF  H—80 CUKAAVRAF 1Y 2 40
KB AL 40 mg, EAFES A 800 L TRIzol,
FEHCRNA JF 2 RNA YR BE . e IR % sk it 7 &
Vi U8 B R A7 5 5 A N cDNA L I 5% 5% 72 W) 1 TR
Magic SYBR Mixture i 7 & # 17 RT-qPCR ¥ 1,
Kl LC3-11 . Beclin-1, Bel-2, Bel-2 M1 56 X &HH
(Bcl-2-associated X protein, Bax), MEK, ERKI,
ERK2 . # f® ft ERK1 (phosphorylated ERKI,
p-ERK1) F1##2fk ERK2 (phosphorylated ERK2,
p-ERK2) mRNA kK- PCRM FMF: FiA
95°C. 10min; ZEM95°C. 15s; Hk60°C, 60s,
HAONPEFR; BAEMR 75 °C . 5 min. 51 F 5 .
LC3-11 L5 ¥ 7 31 5'-GTCAGCGTCTCCACA
CCAATCTC-3", LC3-1l FiFgI¥Fs 5 -ACAA
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TTTCATCCCGAACGTCTCCTG-3";  Beclin-1
I 5] 5 -ACATCTGGCACAGTGGACA
GTTTG-3", Beclin-1 M5 ¥ )F %] 5 -AGCATG
GAGCAGCAACACAGTC-3"; Bax L5195
5-TTCAGGGTTTCATCCAGGATCG-3" , Bax
TWsIWIFE S 5 -TTGAGACACTCGCTCAGCT
TC-3"; Bel-2 RS9 )74 5’ -CCTGTGGATGA
CTGAGTACCTG-3", Bel-2 FigI#F515-GCC
AGGAGAAATCAAACAGAGG-3'; MEK Ei#5]
YFH15 - TGGAGATGGCAGTTGGAAGAT-3",
MEK F 7 51 ¥ ¥ %1 5'-GAGGTCGGCTATCCA
TTCCAT-3"; ERKI1 LE5I#F %) 5'-CATCTT
CCCTGGCAAGCACTA-3", ERK1 N 51 ¥ ¥ %1
5-AGTTTCGGGCCTTCATGTTG-3"; ERK2 I
W45 -CCTTCCAACCTGCTGCTCAA-3",
ERK2 F 5l ¥ 7 %5 5'-TTCTGTCAGGAACCC
TGTGTGA-3"; p-ERK1 L5 #F 415 -TCAA
GCCTTCCAACCTC-3", p-ERK1 F i 5| 4 )¢ %
5'-GCAGCCCACAGACCAAA-3"; p-ERK2 I it
SIS 5 -TCCCAAATCTGACTCCAAAG-3",
p-ERK2 N i 51 ¥ ¥ 51 5'-TCCAGCTCCAGTTC
AAAGG-3" ; GAPDH L iif 51 ¥ J¥ 51 5'-AGAA
GGCTGGGGCTCATTTG-3", GAPDH Fi#5|4
FF %) 5'-AGGGGCCATCCACAGTCTTC-3" .
i B A5 45 A AE BRI (cycle threshold, CT), LA
GAPDH N &, R 2"kt EEH MW ERW
mRNA LB KF-, LEEL 3K,

1.6 2RAZKFLEEERRN2HRABHBH
LK P LC3B.Bax#= Bel-2 & & &k K+ 104
) FRODR B 2L Sk R 8 AR BB AR AL U B 6 pm JE Y
Who VIR MEsE, RAMFEREE - N LR
AT PLEE R, VIR 1E 3% HO, P EEME 5 min
T PR AL B M . LR RS, R
5% A= I3 M8 B W AE & RS U0 A 15 ming
3 9 LC3B. Bax fl Bel-2 —4t (#1100
k), il WHIAZd (1:200),
37 CHFH 30 min; R 3, 3- & LB IR ML &
B, WA TS, WKL IERN, VIR HEE
WERARRRE3s, BEOELKE, ZHRE
B, B R TR R B, e MO R W
JT A B R AE TR — IR Sesm BE, 6] — B KA BT 40
M. SR JH Image TR 73 7 & S8 #E 47 2 2 5 43 #7
TR WOEE (integrated A, TA). >R Image

TEAG b R Ge kA7 & dr, IR RDLE
(average optical density, AOD) {H, AOD=ZE
e % i (integrated optical density, 10D) {H/H 1
HE A3 A X

1.7 Western blotting k- # M| 2 AR R A HL B AR
¥ LC3B. Beclin-1. Bax. Bcl-2. MEK . ERK1/2 #=
p-ERK1/2 & G & A K-F  —80°CUKA b L # #E
AL, AT S8 DUVE 125 24 M, AR 0K A8 ]
PRSP, MBUREA, ¥ TREAL
A AR R R, AR By R A AR R S
100°C& B 5 min, #fL LRy 20 pgdEH, W48
19 mA, 40 min, 3B 29 mA HLUk, FRFIR B 5
Ly SRR QR i N | o QNPT S S R 1
fiE, 200 mA . 90 min, 5% Mg 458 3 90 min.
Jit A LC3B. Beclin-1, Bax, Bcl-2, MEK, ERK1/
2. p-ERK1/2., B-actin A GAPDH —#t 4 CI; & 1
o 552 KR H Tris & #p £k Tween Uk % 22 tf i)
(Tria-buffered saline with Tween 20, TBST) ¥k
3, K15 min, MIAZH (1:10000) = i 7
H 90 min, TBST Z& i ¥k ¥ 3, 4K 15 min,
Zcats B OB g A AL 2 &R . R Tmage T A
B R E A S RIEM, IFEERERR
KK BHWERRILAKE=HMWEM KT KE
EH/NSFKEM . LREE 3.

1.8 “%#t %44 K H Graphpad Prism 9.5 4t it
A AT G 2E 9 B o R Shapiro-Wilk £ 56 i 17
EAVER R, 24 % BB AR H 2 LC3- 11 .
Beclin-1, Bax., Bcl-2, MEK, ERK1/2 fll p-ERK1/
2 mRNA I8 1 & LC3B (I R kAP EIES
GMA, Lhats For, 2 4R RE AR B B L A R FH T
SRR R . VA P<<0.05 REFRHSITHE XL,

2 & B

2.1 2HRABHEHBRXABI BARPBERE
Xof HEZH M BRURS R R IR 2 2 R, R,
KMBRNL, JlmEarR, WKL, LA s
SRS AR AR BB S /N F X IR AL (P<<0.01), WA 2
ML, RKGZ )G, S50 4R BB fi i it B 18
RFXHEAH (P<<0.01), W1,
2.2 2HREABHBARKENIEAA HEREG
RN MIRAM B REE 2, H B,
HMUZARA TN, 40 A% Y s M, dERA R, A
EEMA, T BREEE AL, FE
PTC i B4 o5 o 5056 414 R g A0 A 45 i B e o />
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Fig. 1 Gross morphology of subcutaneous exnograft

tumor of tumor-loaded nude mice in two groups

HEG AR g, 4 M A% [ 4 LB AS W, 4 4 2 4]
173 N

2.3 2R EABHMMBAER P LC3- I # Beclin-1
mRNA % & K F & Bax/Bel-2 oL 5% B4 b
B, SE G 2 MR RURS AR R 4121 b LC3- 11 1 Beclin-1
mRNA 2 ik /K F & Bax/Bel-2 A B B Th e (P<
0.05), W2,

2.4 2R A BB ER P MEK.ERK]1,ERK2,
p-ERK1 #= p-ERK2 mRNA & & K F 54 M4t

2000 =
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=
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0 7 14 21 28
Time(#/d)

B2 245 FEBEEER
Fig. 2 Volumes of exnograft tumors of nude mince in

two groups

#1 RRAHF 2HRBBHE R TR

Volumes and weights of exnograft tumor of nude
(n=8, x+s)

Tab. 1

mice in two groups after last administration

Group Volume(V/mm?) Weight(m/g)
Control 1372.09£407.96 1.33+£0.46
Experiment 417.64+73.74 0.45+0.11
P <20.01 <20.01

B, S AR ORL RS MM 4l 24U MEK, ERKI,
ERK2, p-ERK1 il p-ERK2 mRNA % ik /K F- [ %
(P<<0.058% P<<0.01)., W% 3.

A':Control group; B: Experiment group.

B3 2HRFBEEALREESRIA(HE, X 200)
Fig. 3 Pathomophology of exnograft tumor of nude mice in two groups (HE, X 200)

F2 2ABRFEBHMALT LC3-T A Beclin-1 mRNA £ik
7K X% Bax/Bel-2 HAH

Tab. 2 Expression levels of LC3- [l and Beclin-1 mRNA,
and ratios of Bax/Bcl-2 in exnograft tumor tissue of nude

mice in two groups (n=3, x+s)

Group LC3-11 mRNA Beclin-1 mRNA  Ratio of Bax/Bcl-2
Control 1.03£0.02 1.07£0.10 1.0240.06
Experiment ~ 8.414-2.92 1.65+0.32 2.89+0.82

P <<0.05 <<0.05 <<0.05

2.5 2RI S BALE P LC3B.Bax# Bel-2 %
BAREKE AL AR ER: LC3B,
Bax I Bel-2 £ [ 3 %476 40 M B b 355, P 40
SR, SRR R, S5 2 AR BURS AR R A 2
KB4 4B LC3B Fl Bax i85 £ BHE:, LC3B Al
Bax 8 H £ B /K FHETHE (P<0.05); Bel-2 [H
PE4H M > W, Bel-2 85 H 3R B IKCF I B REIL (P<
0.01), WE4FMEAL,
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#£3 2B FBEEAS D MEK.ERKI.ERK2,p-ERK1 Hl p-ERK2 mRNA FEik7KF
Tab.3 Expression levels of MEK, ERK1, ERK2, p-ERK1, and p-ERK2 mRNA in exnograft tumor tissue of nude mice in two

groups (n=3, x+s)
Group MEK ERK1 ERK2 p-ERK1 p-ERK2
Control 1.0040.00 1.0340.02 1.0040.00 1.0040.08 1.0140.01
Experiment 0.27+0.27 0.62+0.18 0.46+0.14 0.54+0.15 0.36+0.32
P <0.01 <0.05 <0.01 <0.01 <0.05
LC3B Bax Bel-2

Control

Experiment

B4 2418 RBAMA L1 LC3B Bax Ml Bel-2 8 A RIAF I (BEH LULEE, X 200)
Fig. 4 Expressions of LC3B, Bax, and Bcl-2 proteins in transplanted tumor tissue of nude mice in two groups

(Immunohistochemistry, X 200)

F4 2HB R AL H LC3B . Bax M Bel-2 & H &3k K F
Tab. 4 Expression levels of LC3B, Bax, and Bcl-2 proteins in exnograft tumor tissue of nude mice in two groups (7=3, r-ts)

Group LC3B Bax Bel-2
Control 11.52+1.54 12.63+£1.73 17.43+9.49
Experiment 33.3045.92 15.73£2.39 14.1247.39
P <<0.05 <20.05 <20.01

2.6 24RAMBHBAELR T LC3BA Beclin-1 %8
Ak KF A Bax/Bel-2 o4 SXF R4 LA, iR
ZH 4 BB A 4 40 P LC3B F Beclin-1 25 11 % 35
K ¥ K Bax/Bel-2 It 5 W] & I+ & (P<<0.01) .
N

2.7 244 R A M & 4 8 F MEK ., ERK1/2 #=
p-ERK1/2& &G & AKF HXMALLE, LR
PR R 4141 MEK . ERK1/2 fil p-ERK1/2 #
M 23k KCF B B R I (P<<0.05 3 P<<0.01)
L6,

3 it i

PTC B # — M Bln R, HEALPTCHA

TR = S R o o 1 ) I e 874 S A A S
AR RN S T =0 N SN v N A o 1)
P, ARG RE R HE 5-Aza-CdR 45 25 1) 7]
SE, TPC-140 MRt A K2, I 40 i 5 H s
A A B 4, R 5-Aza-CdR A LA &40
il PTC B 1y A K

5-Aza-CdR J& — Ff i 240 H 45 5 R 19 DNA T 2%
R mEM IR, AT LA OIS M R N R s, B
RGP0 i R 6 b L B AE YR ZHANG S Y
53 90 A 2L A8 240 1 I IO 98 240 M b % 0 5-Aza-CdR
TSN A, RAEBUEEM . Arh—4A
Mg AH OC & I B WE AR OC KL Bl 5 (autophagy-related
gene 5, Atg5). Beclin-1, P62 fl LC3 %l "+,
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1 2 Mr
LC3B | A S 1) (00
Beclin-1 WG_—_ W )0
Bax — .
Bcl-2 M s 21000
p-actin WD NP 2 000

A

Expression level of protein

mm Control
Ea] Experiment =
st 1
2 —
* *
I ==
| l I I
0
LC3B Beclin-1 Bax/Bcl-2

B

Lane 1: Control group; Lane 2: Experiment group. 'P<C0.01 vs control group.

B 5 2414 BB 414 4 LC3B . Beclin-1,Bax #l Bel-2 2 A R A HL WK B (A) M E 4B (B)
Fig. 5 Electrophoregram (A) and histogram (B) of expressions of LC3B, Beclin-1, Bax, and Bcl-2 proteins in

exnograft tumor tissue of nude mice in two groups

1 2 Mr
MEK - - 44000
e 1 R
perc12 A 4240886
GAPDH WS S 37000
A

1.5
Il Control
o .
§ E3 Experiment
& 10fF
a :
-
a
g I
2 05F
= «
Z I
0
MEK ERK1/2 p-ERK1/2
B

Lane 1: Control group; Lane 2: Experiment group. "P<C0.01 vs control group.

Bl 6 2HBRRBABHALH MEK ERK1/2H p-ERK1/2 8 HR BB IKE (A) MEKE(B)
Fig. 6 FElectrophoregram (A) and histogram (B) of expressions of MEK, ERK1/2, and p-ERKI1/2 proteins in

exnograft tumor tissue of nude mice in two groups

Y IV 7 25 e I8 24 A v 05 B 0, 3 B LR O i
M. Arg 28748 & R W A WA 5 0 B A
% o Beclin-1 & 55 — >4 & I AE S8 h A7 A7E 2728 1Y)
Atg I, FE 77 % 9 59 F1 30 % FLAR I A 21 h &2
FAEQNT LB T AR R BN . 5-Aza-CdR
Ak B 7 A1 9 20 40P Beclin-1 #1 LC3B mRNA Fil &
R KV B T, BB 5-Aza-CARA{E#E T H
)23k o

H T I PRI 7 9 A 1 T B 32 8 340 J2 3 2o 400 it o
ToIH BRI . AR T R — RN LS %3
R, 0 [ 48 0 A e 24 K SR e L Al e O
T3 A% (AT ] ok 28 4R 25 S BOUMoR & A . At N
PRk B AR AR SR A T B i 2 U
BIT MY B Y QIU % Y BF ST s« 7R K )

TR 45 N, R 4 B B Beclin-1 (1915 5 3R
ik, PEBEAE M T A A Bax Bk Fx B T E A
Bel-2 AR5, A2 i 9 40 6 i 1 e bR 28 g o 1
BEAR VR A0S . ABFR AR R 5-Aza-CdR
b T S AR SRS A IR 4 20 b Bax £k K ETHE . Bel-2
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