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TR NOXA R 3X, 4P T &8I T MCL-1 55 BCL-2 ilE BCL-XL, 5 BH3 /M Hras AT . %4t
6 191 1LV b yed B B BHREHEA T BH3 43#T, 455 W/ 6 141 s 35 4% HRK(BCL-XL #1414) . VEN(BCL-2 #liil 4 ) A%
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PRI URA €, ) 5 BB VGIRARBIRTTASL, 1] 4 Ffhi] 6 S35 VU AR AR X7 9T AU, %5185 MCL-1 #4
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Abstract: Objective To establish a simple BH3 profiling for drug-sensitive screening of anti-apoptotic protein
inhibitors of the BCL-2 family in blood tumors. Method To establish the BH3 profiling method based on the
microscope and JC-1 staining, describe the dependence of K562 and NB4 cell lines on anti-apoptotic proteins of the BCL-
2 family by BH3-only simulated peptide, and verify it by polymerase chain reaction (PCR) method. Clinical drug efficacy
was retrospectively reviewed to check the conformity of BH3 drug sensitivity analysis results. Results BH3 profiling
results showed that the anti-apoptotic protein dependence of the NB4 cell line was BCL2 > MC1-1 > BCL-XL; the K562
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cell line was BCL-XL > MC1-1 > BCL2. PCR analysis of BCL-2 family expression showed that anti-apoptotic proteins
MCL-1, BCL2, and BCL-XL were highly expressed in K562, while BIM, NOXA, and PUMA were highly expressed in
BH3-only protein and HRK was low. The anti-apoptotic ability of cells depended more on BCL-XL. In NB4, the anti-
apoptotic protein BCL-XL was significantly lower than MCL-1 and BCL-2, while NOXA in BH3-only protein was lower.
NB4 cells were more dependent on MCL-1 and BCL-2 than BCL-XL; Which was consistent with BH3 profiling results.
Bone marrow BH3 profiling results of 6 patients with hematologic tumors showed that HRK (BCL-XL inhibitor) and
VEN (BCL-2 inhibitor) were not sensitive. NOXA (MCL-1 inhibitor) was sensitive to examples 1, 2, 3 and 5, while the
sensitivity of examples 4 and 6 was low (< 50%). It was speculated that all 6 cases were resistant to BCL-2 inhibitor;
Cases 1, 2, 3 and 5 were sensitive to MCLI inhibitor, and cases 4 and 6 might be resistant to MCLI1 inhibitor.
Retrospective clinical efficacy (4~6 sessions): Cases 1~5 were not sensitive to the treatment regimen containing BCL-2
inhibitor, which was considered to be related to insensitivity to BCL-2 inhibitor. Chidamide was effective in case 5, but
not effective in cases 4 and 6, which were considered to be related to MCL-1 inhibitor insensitivity. The above clinical
outcomes were consistent with the predicted results of BH3 profiling. Conclusions BH3 profiling based on fluorescence

microscopy and JC-1 staining is simple and feasible and can be used to detect the dependence of blood tumor cells on

different anti-apoptotic proteins, thus providing evidence for the selection of inhibitors related to the Bcl-2 family.
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BH3 7341 (BH3 profiling) i ARJ& T 4F 4 Y —
oA 00 200 4 T R (B R, B B P Letai 2 4% 42
Y AR R 40 BCL-2 FKIGE ik
KA —HE, BHRSNG 1) BH3-only #4111k (BH3
peptides) B/ P T A HRVE R T H A 4n
L, G T 200 i 7 A A R T I 0 DTG S B e 98 40 A
P T P . BCL-2 S5 85 FS B 23T 20 B, 1
G TR) A B I OG 28 B AR H 22, Bl 3R 28 1 A 5
18 238 7K - J0 12 0 1 8 1 1) B RH B AR P 1 e 28 285
J. BH3 /T BCL-2 FEE LM T S
T-ITIRE M2, AN BCL-2 KGR 53— 6 R
RFFE TR, Wi LA BCL-2 KR & (A N R e AT T
T2 UM I B 245 5 B9 H bR 1 D RE MR,
HE 3 3 A AS W] Y BH3-only #5481 A & 755
R AT AR B L 57 B R ( A Pm) A R C BRIk
(] 42 PE Al GRL A TS Bl RS B4R A4 A1 5 3
(' mitochondrial outer membrane permeabilization,
MOMP), B BEAM Ik I T B e 5 O REBE , AT
AN M S HTR T E AR E A . EiRR B
R BIFARFTA A X BCL-2 MR A KA
07, PRI T 34 5 328 A7 250 ) A <8 e sy PR 5 e T
FRTR) R, T BH3 23 BT B A T AG: I 40 e x40 8 T2 2
B, 5 R A] Ol BCL-2 AH S i v 4R 41t
UEE, AT S BURS TR TT o B ML BH3 234 7 44
T FH G RALAR A O AR A AT A, X584
FSLE ORI . L BRTERGE R BH3 438 12,

FeMT RO S — P T OO BB JC-1 e
(9 BH3 34175 12 F A0 10 8 R X e g T2
WAL, 1275 5 B A S5 5R B Cr UL 41 40 i
TORZS) L BB EPREE | SCRFDREA T . A
FRAILE

1 MRETZE

1.1 BRER

WL A 2 FR AR R K 6 1)1 i M oes AR 2
HBEFEAR . (1)2 PRI R NB4 [ K562, AL
ZIWH ATCC, LAAHIEAAF (STEM CELL) R fE T
WA, VR IR 5 FUR A BT ik R T 10%
FBS(GIBCO) i) RPMI 1640 85 3% % (GIBCO) , F
T 5% CO,. 37 C IR =5 h 3% . (2)6 Bl A
M55 58 RERE AR AR R N REREHIZHY
FLILE B, T B AR R (L2
I35 RIS A O A% 1 IR WHO 2016( The
2016 revision of the World Health Organization
classification) brUEIZ W
1.2 FE##

(1) 259 Keaal ) v b 35} 1 (digitonin) (MCE,
HY-N4000) ; Hoechst 33342( £ = K, C1025); JC-1
( MCE, HY-15534) ; CCCP( MCE, HY-100941) ;
ABT199( Active Biochem); HEPES(GIBCO, 15630-
106) ; BSA(SIGMA, SRE0096) , ff # ## ( Macklin,
D807342), EGTA(JA 1, S30018), EDTA( Macklin,
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E809068), BEFIZ (JE M, S30140) . (2)BH3 #iMLfik
( BH3 peptides) : {2 & hBIM, hBID-Y, mBAD,
PUMA . mNOXA, MS-1, W-HRK, i g7 /R4:1k
A, P AL 19, (3) LB A : Pk~ DM4000B
PN B

Fz1 BH3#EHBRFS

Tab.1 BH3 mimics sequences

BH3
peptides

hBIM Ac-MRPEIWIAQELRRIGDEFNA-NH2

hBID-Y  Ac-EDIIRNIARHLAQVGDSMDRY-NH2

mBAD Ac-LWAAQRYGRELRRMSDEFEGSFKGL-NH2

mNoxaA Ac-AELPPEFAAQLRKIGDKVYC-NH2

MS-1 Ac-RPEIWMTQGLRRLGDEINAYYAR-NH2

Puma Ac-EQWAREIGAQLRRMADDLNA-NH2

W-Hrk Ac-WSSAAQLTAARLKALGDELHQ-NH2

Sequences

1.3 HARAE
1.3.1 R EE 0 (polymerase chain reaction,
PCR) #al]

WdE 2~4 mL BEAS, TRIzol PLHEHUFEAS 5 RNA,
FE UL A5 A 8 cDNA FIfe  RCR f b A& &, A6
BIM. BID, BAD. PUMA, NOXA . HRK ., BAX, BAK .
BCL2. BCL-XL. MCLI . BCL-W 3L [K (5| ¥ )5 %)
ULEE 2), LA 2™ S AN R Ik i
1.3.2 BH3 43#r

BH3 7 #r & 2348 (1) e il DTEB 2% M«
10 mM HEPES pH 7.5, 135 mM %4, 50 mM KCl,
0.02 mM EGTA, 0.02 mM EDTA, 0.1% BSA, 5 mM
B . (2) ¥ b ¥ %2 4 (digitonin) : % fif T
DMSO Hifill i 5% it A7 (50 mg/mL) . (3)JC-1:
7T DMSO HfES 5 mM BT, FHAE7AE—80 °C;
i FH RO A B 200 uM T AEW . (4) 25%). ABT-
199(BCL-2 Ml 1)) %% T DMSO HI/EA 1 mM ¥
WM (ARSI 4 1| mL # DTEB H1{%
0.008%/0.004% ¥ Hi ¥ W 1 . 20 mM B-Fi 2 £ i
(VEHb 8 2 2 0.002%/0.001%) . (6) L3Ik
A B ) BH3 A5 40K ¥ fi# T DMSO Hr, W B o
1 mM; {f AR Y TRV DTEB #i %

BH3 3 Z AT (1) & 1555 3 00 F7 AR A
JIAZ5E4AFH Hoechst 33342 {7, 10 min, 45 PBS ¥
WG HEET DTEB H, MRl 5x10°/L, 5% A
AREFRIR A - (2) [RIEFHL 96 FLAR 37 m A 50 pL
DTEB(# DMSO), CCCP(50 uM) , hBIM(20 uM) ,

&2 RT-qPCR5|#1F7
Tab.2 Primer sequences for RT-qPCR

Gene Sequences
BIM-F AGCCCAGCACCCATGAGTTGTGAC

BIM-R CTCTGGGCGCATATCTGCAGG
BID-F ATGGACCGTAGCATCCCTCC
BID-R GTAGGTGCGTAGGTTCTGGT
BAD-F GTTTGAGCCGAGTGAGCAGG
BAD-R ATAGCGCTGTGCTGCCCAGA
NOXA-F ACCAAGCCGGATTTGCGATT
NOXA-R ACTTGCACTTGTTCCTCGTGG
HRK-F CAGGCGGAACTTGTAGGAAC
HRK-R GCTGGATTTCCAAAGGGCTT
PUMA-F GACCTCAACGCACAGTACGAG
PUMA-R AGGAGTCCCATGATGAGATTGT
BAX-F TCTGACGGCAACTTCAACTG
BAX-R GGAGGAAGTCCAATGTCCAG
BAK-F GTTTTCCGCAGCTACGTTTTT
BAK-R GCAGAGGTAAGGTGACCATCTC
BCL-2-F ATGTGTGTGGAGAGCGTCAA
BCL-2-R GCCGGTTCAGGTACTCAGTC
BCL-xL-F GGAGGCAGGCGACGAGTTTGAA
BCL-xL-R AAGGGGGTGGGAGGGTAGAGTGG
BCL-W-F GCGGAGTTCACAGCTCTATAC
BCL-W-R AAAAGGCCCCTACAGTTACCA
MCL-1-F CGGTAATCGGACTCAACCTC
MCL-1-R CCTCCTTCTCCGTAGCCAA
GAPDH-F AGAAGGCTGGGGCTCATTTG
GAPDH-R AGGGGCCATCCACAGTCTTC

hBID-Y (20 uM) , mBAD(20 uM) . PUMA(20 uM)
mNOXA (20 uM) , MS-1(20 uM) , W-HRK (20 uM)
ABT-199(20 uM) , hBIM(1 uM) | hBID-Y(1 uM) .
mBAD(1 uM) . PUMA(1 uM) ., mNOXA(1 uM) .
MS-1(1 uM) . W-HRK(1 uM) ., ABT-199(1 uM) &
18 flo (3)BALIMAIR(L) 4 IR & 50 pL,
IR2)JG 37 °C WEH 30~60 min, (4)%EEfLAIA 1 pL
JC-1(200 uM) 37 C % F 30 min, (5) LB LUEG
J& Hi AT DTEB, B2 ML B W i A 3% 7 e FH AR TT
W J A FH 26 o S R B WL 4%, T R b AR 5 L 67
(AWYm) AL (LM AL) 40 I Lt %, R4 A B IE
AL, 224 BH3 3SR @b E. (K1) @EmE
T AR ZS 1L (DMSO) A [P X JE (O T3 AT
10%) , CCCP FL 4 FHPE X B Gl H 100% #12), 5
LI TR B (Fo Ak 58 ) AR R 57 7 D& 3] v )
ARSI, E AR AT

_ (IksbEE4L - CcCCP)

LiteAv%=|1 (DMSO—CCCP

x 100%




W40k, 55, T 5 BH3 MBI i i 2 U e RO WD AR R 93

50 uL BH3 mimics/Well

4X Cell 2X Cell Mix 0000000800
10 min Wash with A CICIICIICIAICHT =T
s o e
el E 15555552 I
Hoechst esuspende I mix witl 50 pL/Well | [SeseseSesesesesoieseses . ———
33342 in DTEB ™ sample buffer e/s/e/e/s/e/e s /0000 gzg&‘lfzga“"_

(digitonic) Final cell concentration Resuspended in DTEB
1.25%10%L, 37°C 30~60 min
E1 BH3 B

Fig.1 Steps for BH3 profiling

1.3.3 I IREHIE R FE o VR B X AN ] BH3-only 25 F 9 5
6 9] ML Y8 Ao 98 AR A i BERE AR, 2 1.3.2 2B IR FRIE, G fE e — IR BT 45 SR Jo ik, S8
1T BH3 7047, 25 R 510 IR L PR 2 7 sl te Xt o Hh o3 P A P R R B 1 BH3 RBEUURRAE 40

) = = JEL, 15 A P DS 0 8 B (DL 2R 4, 18 2), A
APm TEA R BE R AR Lo B AT LAA B H i T8 A
2.1 ZRRBZE(K562,NB4) BH3 24 TR AR IIREE . 455 B K562 4l i &2 1
HRAE BCL2 KPR 1= (A1 BH3-only & [ HRK>NOXA/MS1>VEN, Ell {& #fi #& & BCL-XL>
A EAE IR, W3 3, 45 5 B R ARFFEA R BCL2  MC1-1>BCL2, ifif NB4 4iijfifz i VEN>NOXA/MS1>
KGR HA A, B AR BH3 i R245% . HRK, BYKEIREE BCL2>MC1-1>BCL-XL.
AT R 4 R AT HEWT IR T8 AR S AR R

%3 BCL2 RixfuATE B BH3-only EEHEIERAKRK
Tab.3 Interaction model of BCL2 family anti-apoptotic protein and BH3-only protein

BH3-only protein BH3 inhibitor

IAnti-apoptotic protein

BIM | BID | BAD | PUMA | NOXA | MS1 | HRK | ABT199(VEN) | S63845 | WEHI539

BCL-2
BCL-XL
BCL-W
MCL-1
T * LT ARSI, 2 AR I S IS

Note: * Red represented strong inhibition, and green represented weak or no inhibition.

R4 YHFE BH3 4R (BHE)
Tab.4 Cell line BH3 profiling results (Ievel diagram)

DMSO | CCCP BIM BID NOXA | MSl(syn) | HRK BAD PUMA VEN
1 uM 90.56% 27.11% | 67.90% 91.11%
B4 20 M 83.73% | 90.89%
1 uM 90.00% 87.30% | 40.40%
K36z 20 pM 67.80% | 24.59% 40.40% | 39.34% | 43.44% | 81.26% | 71.43%

TR BT IR (CCCP) BR 100%98 T, 25 P BRI T . S22 (B 1) B /n % BH3BDUIK A SUBR AR B2, A1 3] 8 3] A X R B2 A 1 IR, 25
AL To=1~ [ (IRALFRAL— PR X R /(3 =BT D 1

Note: Positive control (CCCP) showed 100% apoptosis, while blank control showed low apoptosis. The continuous color level diagram showed the
sensitivity to BH3 mimic peptide, and the diagram from red to yellow to green represented the sensitivity intensity from high to low.
9%Depolarization=1—-[(Sample—CCCP)/(Blank—CCCP)].

2.2 PCR & KR EGEAVERS R . 498 BCL-2 G HL A & ik
iz Jf] PCR A1l BCL2 ZE AR O JE R LAt £ 54 1%, K562 $L I T4 11 MCL-1, BCL-2, BCL-XL
B, BCL-2 ZGEAEAEHE 2%, e T Uit A XF 36 3K F BE ¢ 85, BCL-W % % 3% ; BH3-only

fEUEEE2~ http://www.jebm.cn
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B2 (A)EMRIERT NB4, 2 IC-1 FRFHER; (B)EBKIERT K562, 2 JC-1 L EBFHEH(200%)
Fig.2 (Left) BH3 peptide as a treatment for NB4, observed by microscope after JC-1 staining; (Right) BH3 peptide as a
treatment for K562, viewed by microscope after JC-1 staining (200x)
TE: AWm FEARAI RN IC-1 LA GIMET sk

Note: Cells with reduced Wm showed decreased or disappeared JC-1 red fluorescence.

BIM. PUMA, NOXA 3 ik 2 Bf 8 i, AT REHIRIH MO 25 1 NB4 St 1o v BCL-XL RiA W]
MCL-1, BCL-2 fHt T-1EH, M5 BCL-XL #HH. KT MCL-1 5 BCL-2, BH3-only 15 MCL-1 #H
YE R HRK 3k 5%, NIl WAEAMIEPESI A YEHIAY NOXA Fik A%, 4% NB4 4 iy 55 4 #t
HRK B} EH 245 55 FTE BCL-2 HKEAE#T S84 F MCL-1 5 BCL-2 1fiidE BCL-XL, WA 3,

0.03 r K562 0,020 - NB4 ##P<(,05, ¥¥#P<0.01

= = L
S 8
] 2 0015}
£ 0.02 &
5 é KKk
é gﬂ 0.010
.g 0.01 ,12) 3k k
= = 0.005 et
Q Q
2 ~

’ D E R0 e O S

Par Y SR T RS
TTE T OV L OE
3 BCL-2 REERFAE, () K562, (F) NB4
Fig.3 Gene expression of BCL-2 family, (left) K562, (right) NB4
2.3 ImPREEAR T TR, T 5] 4 A 6 fY BBURREE AR (<50%) 5 6 151 £

2021 4F3 H 25 HE 2022 4F 4 H 30 H, xF 6 ] HBEREAMIXT VEN YIREUR, FARS5 AR 6 1)
I8 AR AR SR AN MR T BH3 M B s R B PO T ¥ AR K T BCL-XL A1 BCL-2, i %
SER, A3 BT 4E 5 B BCL-2 #I7RI F 7 R il an 2675 MCL-1 AR HE U A FF AN TR . AR I BH3 43 b7 5L B,
(%5, %6). NABEMREEEAMN BH3 R4 AT BH3-only #5008 RE & Ry, 000 AH 5%
RAR—: 6 B HEF I EI AN HRK(BCL-XL) . VEN W PTIT-8H (3 3) IR B A i, I 2 MKl FE
(BCL-2) ANHUR, X NOXA(MCL-1) BURBEAEAE BRI, PMHEN 6 f511345%F BCL-2 $i|5] (4E4s e i) |
SEFRPE, N 5 R, B 1~3, 4] 5 X NOXA  BCL-XL #l15 (WEHI-539) i 24, 4] 1~3. 1] 5 4
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BEAN X MCL1 41§57 ( Servier63845 , Pk AL,
i = ARAZHEE DY) SRR, 1) 4 Fnf5 6 XF MCL1 il 71
U T BRI B I 245 . 3 4b, 8] 1 %) VEN,
BAD. HRK #{g i ¥4I, 1 BAD 5 BCL-2, BCL-
W. BCL-XL ¥ I M B AR, ds B 1 fidd T
AMEFHF BCL-W., [=13 6 il S E I IR 4~6 )7 2

IRIT RO 6) Fis: ] 1~5 &35 % BCL-2 # il 5)
FHIETT SIRT T IR, % 185 BCL-2 M) A BaAy
K, B 2 JBFE VIR A REATRL, Bl 4 B 6 835 ph ik
AR T SR, % 18 MCL-1 i A
A ¢, 5 BH3 F S5 R EEA 2L,

F5 KRR BH3 HHER
Tab.S BH3 profiling results of clinical samples

Case DMSO CCCP BIM BID NOXA HRK BAD PUMA VEN

1 8.75% 100.00% 91.01% 86.74% 25.48% 15.40% 91.34% 5.75%
2 11.40% 100.00% 90.86% 41.08% 77.88% 14.00% 64.90% 98.19% 23.36%
3 20.00% 100.00% 93.38% 69.88% 73.50% 33.63% 85.63% 89.00% 15.13%
4 22.90% 100.00% 100.00% 82.88% 45.91% 0.52% 52.14% 93.77% 15.95%
5 11.30% 100.00% 92.78% 59.98% 77.11% 34.61% 96.96% 82.64% 27.40%
6 23.20% 100.00% 61.20% 72.53% 49.35% 16.41% 79.95% 51.69% 29.04%

T FHMEXT B (CCCP) SR 100%JR T, 25 IR REARIH TS . A fb 3 %o=1-[(IRAbHFL-BH MRS BE) /(35 - BT FRD T
Note: The apoptosis of positive control (CCCP) was 100%, the apoptosis of blank control was low.%Depolarization=1—[(Sample—CCCP)/

(Blank—CCCP)].

&6 BTN R IERFEARTT R

Tab.6 Drug sensitivity prediction and clinical sample drug efficacy

Case Predict sensitive targets Possible drug-resistant targets Clinical effects (4~6 sessions)

1 MCL-1 BCL-2, BCL-XL, BCL-W Regimens containing BCL-2 inhibitor was ineffective

2 MCL-1 BCL-2, BCL-XL Regimens containing BCL-2 inhibitor was ineffective

3 MCL-1 BCL-2, BCL-XL Regimens containing BCL-2 inhibitor was ineffective
Regimens containing BCL-2 inhibitor was ineffective,

: LGl E2n s\ ED (Bl (CI B0 the addition of chidamide was ineffective

5 MCL-1 BCL-2, BCL-XL Reglmgng contalmng B(?L-Z 1gh1b1tqr was ineffective,

remission was maintained with chidamide
6 BCL-2, BCL-XL, MCL-1 Regimens containing chidamide was ineffective
3 i #® FREE. BH3 JMHPf— s AN Mok 2, B

WHO T J& Bl Frifgfie i 52 ML & A7 19 2020 48
SBRIEAE RIS ) R F I TC T8 7 4= BRYE R 5%
v 4 R FE TR I+ A I E S, BCL-2 i
il (Venetoclax ) VE 87 25 & W HH 20 P 11 i
(acute myeloid leukemia, AML ) Az 12 P4 bk B0 400 g 4
[ IfiL%7% (chronic lymphocytic leukemia, CLL )% Ifil /&
JIEE IR YT, RS 2 F 4K 25 %) (hypomethylating
agent, HMA ) 7] $2 5 &4 AML K& & MEVG H LR
P AR AES PN YT (1 R & N (1117 N 1 e
T A A4 B A 0 <R ST BCL-2 10 4 5 24
BCL-2 ZIGHE A R 2, #HEAE B 4%, 9857 3
B3~ BCL-2 G5 AH G 5k N 8 A 1 JC 12 4045 41 i
SVRBIIE TR SR A ST BCL-2 S5 & A

A6 2 Ay e R LR A R [ I 1 B
BRI K e KR, R B 37 5 BRAs Ak
TURELAAE, (0T T HIB s | iRk g e A
BH3 T B AR LR IR A — AR, A%
T AH HAE AL R 43 M i B e JR T AR T
BB R AR T )7 SRS R 25 5, 25 SR 16 o)
fit, AT Sz W20 it S B 2 A4 B T R S B 1 A
FZ, BAH MM TS BCL-2, MCL-1, BCL-XL,
BCL-W 5350 4 2 FH o [RIAsF, b 4B A 0 1,
A S BCL-2 FKG R F R A UIA G, bR 2
YN 20 i B 2459 5 B B BT IR 25 ) K £ 3 ik ek
AT (475 5 Ao A M 0 T, I A R Tz
JiIed 2450 K 7 FE e e SR AR S8

BH3 7175 i A FE 78 038 JC-1 K4t
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2024 5 24 B 2 M

3 C Pl Kt F B sh A AR | Bbri
PN WAEBRE, RAMTRBAMETHMEE C 4t
1K, IC-1 JURUSAMRER, 15515 W 2 BF, 25 R
W AERTIN T B2 b, DRI 20 B8 1l o R T i P Ak 3
J5 25 Ty K , A8 R X A0 B AR 25 5 3 BUE B UL,
PRV, T 08 2 I RE 101 20 i, 52 i G 000 45 S ofe
B s DG AR IR AR 22 K PR 52 50 =5 T HL A&, i
Y I B 2 K 22 I VR S 56 2 L% 1) R S 5
B, H 2 A 1 R WL GE 7E BH3 AG I 28 o5 st 5
JC-1 et 5o timtn . A AR rikdl &
AL —Fp i P | 25 R B, 3B A/ REAR . HL
AR BR Y LT 208 B JC-1 Yo’ BH3 43
M.

gE IR WoR, T IO BB JC-1 Qe a
BH3 43 HrH A rRI H ies 40 i 1) BH3 RS &,
PCR 43#1 BCL-2 ZJGHE ik it /R 5 BH3 /047
ZEH—3 H K562 1Y BH3 43Hr4h 509 5 SeikdkiE
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