B % FRELE BH3 #U{UL4 ABT737 th[E1HtihyE{E A R HLE

TR RERD, MRS, T T R UM T — A RERBE, W R 25 S A, I
B, b AL G, BN 310006)

WE: B HFRPHRERIEA BH3 d4 ABT737 ¢9th Bl SR B AR R BAH . J555 A 2 AP A SRR 8 e e,
A )t BB S fa ek A549. H1299 A= AR 9% sa i U251, U87 At %, K JA SRB i:#ml R B ik BAF A % .20, 15,
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4m g, T 20 J AR e 4 Sox2. Nanog #= Oct4 mRNA 7K -F##f1; Western blotting #-) fi& J it /& T 40 fL AR it 4 CD44 & & K -F
wykik, R RFUREPHA RS BH3 Sty ABT737 F23E /> da MR 5 Fe I IR 56 P 39 78 Y RIAE R, & A 43 38 47 6
B3 [T E R LA(P<0.05); #2hA R T Hphl 40 fe e LT R AL, W R S B et @ AR 5T 405 it 7% - 4e AR
it4 Sox2 #) mRNA &k R-F, 4 CD44 & & & Xk RFHIK. L A RIS ABT737 T 1R 9 h) E 4R 75 20 i 6)
¥rh, PR TR A, HAUE) T Ak A IR R T IR G R A
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Synergistic Anti-tumor Activity and Mechanism of Ibrutinib Combined with BH3 Analogue ABT737

DONG Rong?, TAN Bigin?®, YAN Youyou®, YAN Wei®"(4ffiliated Hangzhou First Peoples Hospital, Zhejiang University
School of Medicine, a.Key Laboratory of Clinical Cancer Pharmacology and Toxicology Research of Zhejiang Province,
Department of Clinical Pharmacy, b. Translational Medicine Research Center, Hangzhou 310006, China)

ABSTRACT: OBJECTIVE To investigate the synergistic anti-tumor effect and mechanism of ibrutinib combined with BH3
analogue ABT737. METHODS Human non-small cell lung cancer cell lines A549 and H1299, and glioma cells U251 and U87
were used as subjects. SRB method was used to detect cell proliferation after 24 h of single or combined action of different
concentrations of ibutinib(20, 15, 10, 7.5, 5 pmol-L™") and BH3 analogues ABT737(20, 15, 10, 7.5, 5 umol-L™), cell survival
rate and combined index was calculated. The clone formation assay was used to detect the characteristic of stemness after the
combination treatment of 10 pumol-L~! ibrutinib and 10 pmol-L~! ABT737 for 120 h. Cell spheroidization test was used to
investigate the effect of the combination treatment of two drugs on cell spheroidization ability for 7 d. PI staining together with
flow cytometry was used to detected effect of the combination treatment of 10 umol-L~! ibrutinib and 10 umol-L~' ABT737 on
apoptosis of U87 and U251 cells. RT-PCR was used to detect the effect of the combination treatment of the two drugs on the
mRNA levels of stem cell markers Sox2, Nanog, and Oct4 in U87 and U251 cells for 24 h. Western blotting was used to detect
the expression of brain glioma stem cell marker CD44 protein. RESULTS Different concentrations of ibrutinib and BH3
analogue ABT737 had synergistic effects in non-small cell lung cancer and glioma, and the combined group had a higher
proliferation inhibition rate than the single group(P<0.05). The combination of two drugs could inhibit the ability of cell clone
formation and synergistically induce cell apoptosis. At the same time, the combination of the two drugs could inhibit the mRNA
expression level of tumor stem cell marker Sox2 and reduce the expression level of CD44 protein. CONCLUSION  Ibrutinib
combined with ABT737 can synergistically inhibit the proliferation of solid tumor cells and promote apoptosis, the mechanism is
possibly by inhibiting the expression of tumor stem cell proteins.

KEYWORDS: ibrutinib; ABT737; stem cell; Sox2; CD44
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B A B e 2 A T 2 R U BB (Bruton’s
tyrosine kinase, BTK)RYFE[a]/N3F-40iI5], HXT
T 0L i A B B S 3 L 5 S e E AR R
B3, WK ER T B2 Ak TR 25 1k R G b
JERITUA, T RS RIVE R, X
EGFR S5 AT o 2 il & o , B 2 e ol
SRR TRITHAE /AN bR . i B . =
BFI LB g 55 22 b S A9 VB AE 25 1) BRI
RAN SIS R WY, AT 5 JE X T S A i g 4 i
(AR M RER (1Cs0) 34 A 5 21 FHAR K FLO

Bel-2 1 A F e A IR T A% O R
BH3 Z5 37775 T Bel-2 FE & A i, e i
A SPMETE AER  RAA T 0T 1Y 25y
i, %8 Bel-2 8 IR & P iE 254 F 24 h
£ BH3 5 3k /N AL 081, ABT737 J2&
BH3 2Bl AT A=, XF Bel-2 BoA S Y
Sk, ARG AR T RE 1P SRR
RGP R, SYK HfilFn] 35 maki& K B 4
Jei X 5 — Bel-2 7 ABT199 MRS , 1
BTK 2 SYK 3l i 5+ 2 —10,
I, AW S 7E %45 BH3 S ABT737 MR
B e TS A IR A0 B R 3 UVE SRR AR
Bel-2 Il S e G 5, DU R i
PP A R TE S AR g v A iz FH ] 4 B R
P AR S 2T
1 NE5HF

IX53 3] A 22 10 G (H AR BPR 2 S bk = 2
#1); Eppendorf 5207 Z.0oHLBLMEFHED A
FR/NF]); BioTek GenS HfbriN (3E EA ML AR A R
Zvw)); 3111 BIAHAE 3% 5746 (35 [E Thermo Fisher
Scientific /A #]); Tanon &¢I R R G ( 1K EE
AR BR A F]); ABI7500 S22 6 E £ PCR 1Y
(WU R A= R A PR A R o

AR JE JE R 2 (595 S2680; 4L - 99.9%) .
ABT737 JEURIZ5 (555 . S1002; 4. 99.9%)H
H3EE Selleck AF]; LS FHH B(SRB 4Lk},
Adamas A @], 5. 2609-88-3); =G
FH J5¢(Tris, Biofroxx 2 d), 75 : EZ2811F178);
DMEM Eblils 75 . RPMI1640 5955 . 0.25%)%
T M- VU ZFR(EDTA)H AL TR W [ W 7T 25 5
YR ERA A, 555 2021071402,
2021011903, 2007010101; 241 (fEE Serana
Europe Group, #t%5: 23060919); fllfkNnE/RNA

P E AR F 252 2023 4 6 5 40 B4 12 1

ity 2% v ik (PT/RNase) Y Bk (_F AL 7 4 A= W BB
AN F, LS. 550825); WL R
(bicinchoninic acid, BCA)#E [ 5E &R 7] & (55
[E] Thermo Fisher Scientific 23 ), it : S1255483);
5xloading 2% M (AL 5t SCAESAE YR A IR A A,
it 292343) 5 4%~20% 2 [ HL Pk B A 2 (15
Lyt B AR EARAF, it
C30152103); H i MM (PVDF)K(0.45 ym, £
Millpore /A7), b5 : ROSA26534); g E[ilkh
22 ROGRF G S . 100XLS30100)LA S AR i+
A 1L B (HRP) A5 12 19 2 91 R Z bt (5 -
220044515), FHR LS : 69040160)341 H
%[ Biosharp 2~ H], #5400 220044515,
69040160; — ¥ H L2 H e 6 iR £ (TBST) A
N REFBAYBH MDA RAF, IGHFENK 2 L
1R2), HI15 TBST i ; i\ CD44 i Ehiik
(3% Cell Signaling Technology 7~ #, % :
372598); N-2 Bhnsil (525 . 17502048) . B M2t
4t 4 fifg A= < X F~ (basic fibroblast growth factor,
bFGF)(18%5: 222656)FI5E H H 40 A\ R A K IHF
(epidermal growth factor, EGF)(%7*5: AF-100-15-
100)34100 [ 11600 7 4 AR R e A BRA 7

NAE/INAT B ATEE AS49 41 A AN H1299 41 A T
HE R B AR e R AT B AR WAk S A
AW 2E I IT 5 I TS U251 4 AN UST 41 i i
T UL R B2 B A A FRA 7
2 HE
2.1 LGSR

A549 HHHELLE 10%64- 1% . 100 U-mL~" &
B 7 1 100 pg-mL~" 555 K 1 RPMI1640 5557 5 7E
37 C . 5%CO, H5 A b AR IR . 20 4 M s e
70%~80%HFHEATAEAR, BOW R KA ATt ge
2.2 SRB VARG 24 4%k S A iofeg 24t i 264 5 79 52 i

BOS A K0, DLREEL 4x10° AN 3
96 fLAH, FFL 100 uL, F 37 C. 5%CO;
FAFNEE 24 h )5, K AR AL A S 2 O IR
AR R4l . ABT737 4. A E+ABT737 41,
X2 G R R JE R ABT737 R0 51
20, 15, 10, 7.5, 5umol-L™!, FEZESHLEH
FrAE DR T S s kit . iR E 3 MEAL

23 X IRZ N A RPMI 1640 55553 100 uL, 445
A5 S AR Z5 YR RPMI 1640 35575
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50uL, F37°C. 5%CO, 5 FH55% 24 h J5, 3
EREFRE, BEdMl, BALINA 50 uL 4 CHIZ K
10% = A LTRSS E AL, FE Smin A 4 C
UKAETREE 1 h, BUBFHRBTKPYE 5, il
BT fF 96 FLIRE IR Tl T, MFLIMA 0.4%[1)
SRB Y (1% ZFREC )70 uL, Y& 30 min Ji5 {5
PEYL, F 1%L R PYE 4 IR, LBRARLE G 1YLk,
FEW BT, JH 100 uL dEZE vb Tris-base B &
(10 mmol-L™', pH=10.5)¥% i 5 41 ML 26 1 45 5 i e
BE, KRR IR 3R 20 min, R EEFR{ T 540 nm
Ab ) 7 SR
2.3 & H+#E%(combination index, CI)FJIH

CI J&3EF Chou-Talalay #2H sz,
TP P 258K A G FHRCR i s e bn, H
HHEARXMT

D, D

Hr, Dy, Dy AL A HBHE, Dx .
Dixy 439l 2 WA 24 20 R 58 1) 5 6 FH R [R) 800 o 7
POV, s RO R AR R
2.4 TR REIE R B0 A I 40 A ) T B TE B

W AT KBRS AS49 1 H1299 ZHJf, US7
U251 4, DAL 1x10° MR BEEERERP T 6 FL
Wb, &L 2mL, F37°C, 5% CO, &1 FHiF:
24 h J5 4y R A F O BR AL RN 45 245 A (O A R e RN
ABT737 #EE N 10 pmol- L), #5355 d 5, #
EHEIRIE, FERRERZZ vPR(PBS, pH 7.4)1HYE 1
Wa, Fik LI, IAS 10%064F 135 i RPMI
1640 }i 353 2 mL, F 37 'C. 5% CO. &/ T 53¢
7~10 d. FFmbEEin, Ak, M PBS 1
e 2 Wk, BRI B Ye)s, B, WA
LEVETE A T A IR
2.5 Pl HLYLEE G i AR A A I 4 E T

WA RTRUE KB UST B85 U251 4afif, LL4FL
2x10° MR EREMT 6 fLvh (L 2 mL), T
37 C. 5%CO; &4 FHEFE 24 h )5, KA bt bL o
R As IO BRA RN 25 25 21 (A R JE i ABT737 MR
¥ 1 pmol- LY, WA E 3 NMEFL. & AXNK
A RPMI 1640 355735 2 mL, 445254153500
ASH 259 RPMI 1640 159535 2mL, T
37 °C. 5% COy &M Y55 24 h J, WUARIGEEZH
M. WEEAAMLH PBS 5 ¥E 2 U5, MRUIMA PBS
ZEP 500 uL JA PI AT & PT YLil4s
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5uL, B2, Y4 15min J5, STV 40 {0 A
D20 B T B
2.6 ACERIA AN 41 Ak

FHIRBERRS UST 5 U251 41 715 £k il i 2441 ity
B, DAL 500 108 B TR AT 6 fLAk
H, L2 mL, ZUEAJEMYE Y DMEM K553,
A 11 100 #BERY N-2 BM5H, 20 ng'-mL~! bFGF
F120ng-mL~! EGF E&; 41t F 37 C, 5% CO,
A TER 7d, IR 2 d IRINREE IR 3L, Sy
s O R R 25 254 (AR JE AT ABT737 MR
B30 1 pmol L), 7 WA T WLER e FEBRIE W fE 1l
ISR
2.7 RT-PCR il Sox2 . Nanog Fl Oct4 1) mRNA 7KF-

W AE T E U KRG UST 5 U251 4, DL EEAL
2x10° MUFEEEMT 6 L@l 2 mL), T
37°C. 5% COy & N HEFE 24 h ), FrauabasL
I3 M2 T BN, 2541 (AR R Je Al ABT737 ¥
JEYE R 10 pmol- L") Al 4% 2 AL LY U7 il U251
41 g Sox2 . Nanog Fil Oct4 Y mRNA ZFik/KF-,
K Trizol 125 H& HUIRT 4L b A9 5L RNA, P
SR cDNA, Z B & Uik T PCR W,
LL GAPDH hNZ, 5IWFHI I 1,

#=1 GAPDH. Sox2. Nanog 1 Oct4 #17| o1 7 %)
Tab.1 Primer sequences of GAPDH, Sox2, Nanog, and Oct4

e ElkZEgdl

GAPDH F: AATGGGCAGCCGTTAGGAAA
R: GCGCCCAATACGACCAAATC
Sox2 F: GCTACAGCATGATGCAGGACCA
R: TCTGCGAGCTGGTCATGGAGTT
Nanog F: CTCCAACATCCTGAACCTCAGC
R: CGTCACACCATTGCTATTCTTCG
Oct4 F: CCTGAAGCAGAAGAGGATCACC

R: AAAGCGGCAGATGGTCGTTTGG

2.8 Western blotting Kl 4l it H AH 5 8 1 19 R 55
T

W AE T EUE KRG UST At U251 4, DL BEAL
2x10° MY BIERERT 6 fUMRP (AL 2 mL), T
37°C. 5% CO &M THigR 240 5, #%& “2.27 Wi
T, BHEE 3 NESL. SEXTEAm
A RPMI 1640 ¥ 555 2 mL, 4525415y WA
A 259 RPMI 1640 35353 2 mL, T 37 C.
5% COy 55F F R 3 24 h, A FLANMIZ RIPA i
WIS, R BCA LR A0 Aol
EFHREAKE., A2 LZhRERE, T

rh I AR FH 224 2023 47 6 A4 40 555 12 11




100 C 7K H 781 15 min, ¥&41,200xg B.L> 5 min,
W ULTEE-80 CIRAF, &H. LN GAPDH hNZiH
AT e T 4 - SR TR s T e 5 JC FEL UK (SDS-
PAGE), WiJ5%:#% 2 PVDF & I, Bils 0k 2kt
A 1hJ5, A CD44 —¥i(1 = 1000), F 4 CHF
Bl A TBST ¥ PERE 3 ¥k, %K 10 min,
JA HRP FRiCH —4i(1 = 5000), FiEMBFE 1h,
FHHH TBST i#WERE 3 %, AR 10 min, LA ECL
B, & TEERERRS EEIFR A Image J
1.46 r A4 15307 . DL EARE A& 5N S 400
R BEAE Z e 3R H s 8 AR 3R 5 1
29 GiilFik

KM SPSS 19.0 x84 T 58 150 o 3
HERL X £s £, 1R ELBCR T ¢ K250 . P<0.05
hESBLIERE L
3 #R
3.0 AR RERE ABT737 X S e 4 o by
TP 52

N[ e B A R JE . ABT737 B mBe &4 1
T 06 J2 53 4 L U8 U251 FIAE /)20 i i 987 4 it
A549. H1299, ¥l 24 h J5 40 M4 FE 00, 4%
RIL, 725 FINT B A A LA R 10 100% 445,
ARV A AL A0 I A7 TG 5 5 S A AR B, 3
E TR, Z25WA %% 5 L (P<0.001 I
P<0.01), Z5HILFE 2~5,

T2 TEIKE ABT737 57 4 & BB A 1F B % I A A 8
UB7 4 fL i R (X s, n=3)

Tab. 2 Combined effect of different concentrations of
ABT737 and ibrutinib on the survival rate of glioma U87
cells(x s, n=3)

- IR LA 15 /%
). 39 ool
pumol-L' B4 ABT7374 iﬁiiﬁ ClE
5 91.3+4.61 96.26+1.38 78.50+5.4190 (.62
75 89.3+1.30 96.94+2.06 76.09+5.96D)  0.83
10 86.1+3.02 85.64+3.69 54.86£9.21Y2  0.54
15 77.3+3.87 81.54+5.10 27.23+3.80Y)  0.35
20 74.9+3.86 73.12+4.50 17.34+3.8790  0.32

#3 FEKE ABTT37 5 A 4 B A1 F B B 8
U251 Zfe 7 7E R B e (X ts , n=3)

Tab. 3 Combined effect of different concentrations of
ABT737 and ibrutinib on the survival rate of glioma U251
cells(x s, n=3)

-y 0 BLAFIE /%
S 9
pmol-L-' M e4l ABT737 4 jif;f ;Z Cl
5 88.62+3.36  87.53+2.89  76.80+3.75D2 (.43
75 86.20+2.30  87.63+£3.18  69.274£3.70102  0.34
10 84.53+1.85  85.20+2.17  53.47+4.28D2  0.16
15 78.14£2.81  82.58+5.38  32.01£236DY  0.06
20 7483224  79.99+6.74  21.61£534D)  0.03

E: SPAERAML, DP<0.001; 5 ABT737 44, 2P<0.001,
Note: Compared with ibrutinib group, "P<0.001; compared with ABT737
group, 2P<0.001.

F4 TEKE ABT737 5F# % & RE A 1EF /N o fe
i AS49 41 ML TFr i MR E (X s, n=3)

Tab. 4 Combined effect of different concentrations of
ABT737 and ibutinib on the survival rate of non-small cell
lung cancer A549 cells( x £ s, n=3)

-y 20 B %
e 5 e
pmol-L-! Ak el ABT737 4 iﬁi ig ClE
5 98.09£1.98  98.05£3.09  79.04+3.02D»  0.64
7.5 95.04£1.30  94.62+329  69.21£5.66Y2  0.75
10 86.70£3.23  84.73+2.57  50.93%6.31Y»  0.70
15 82.73+1.07  79.1542.91  10.99+2.26Y2  0.38
20 74224732 70.624228  6.05£0.84V2  0.38

T SPAERAML, DP<0.001; 5 ABT737 4#HH, 2P<0.001,
Note: Compared with ibrutinib group, "P<0.001; compared with ABT737
group, 2P<0.001.

£S5 TEKE ABT737 5F# % & RE A 1EF /N o fe
fiti e H1299 40 fE 77 76 R (X £s , n=3)

Tab. 5 Combined effect of different concentrations of
ABT737 and ibutinib on the survival rate of non-small cell
lung cancer H1299 cells( x £ s, n=3)

- Y BAFIE /%
I
pmol-L™  {fiidkje4l  ABT737 41 IE:I;:Q;E;Z cHif
5 94.40+2.37  90.49+1.51 81514195  0.87
75 94.16+1.94  87.63+0.50  72.4043.91YY  0.88
10 89.0040.93  78.06£2.09  61.26+2.46")  0.80
15 78724371 25.24+3.64  47.77£2.777%  0.80
20 68.0144.14  6543£0.21  35.91+4.5229  0.75

E: SPERAMEL, DP<0.001; 5 ABT737 4, 2P<0.001,
Note: Compared with ibrutinib group, "P<0.001; compared with ABT737
group, ?P<0.001.

CI J2&n] FH TR0 253K 5 15 FTBCR 0 7E &
febr. —MA Y CI{E<0.9 i, ULEH 2 Fh2h¥7e
X N A T RAEMEE, CL (AL T
0, MIZWMEIVE A, CI{E>1.1 i, Uil 2 Fhzh
PITEIZA N B T & IR 5UERT: 24 CIETE
0.9~1.1, NPy HoEra iy in A I, AR gEA

P E AR F 252 2023 4 6 5 40 B4 12 1

W S5UEER4MIE, YP<0.001, YP<0.01; 5 ABT737 4HAlL,
3P<0.001, 9P<0.01,

Note: Compared with ibrutinib group, "P<0.001, »P<0.01; compared
with ABT737 group, ¥P<0.001, ¥P<0.01.

[ AP A 5 2 B ABT737 78 AR 40 A v i
A A Ee, SR Caleusyn 8/ #ir ik
PRASZIXS N Y CUAE, W3R 2~5. 45 R & 8, ABT737
FEAS )R BT 4 AT SR B 5 P A 2 JE e A P )
YEHS
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3.2 ABT737 S JE Bk ok S (A i e 40 it 1
T RETE I RE T (4 R

TERETE IR 2 S S, R TR A
510 umol-L~" ABT737 5§, 10 pmol-L-! {4 5 Jg .
AR, FHARER e +ABT737 4 4 4 i 48 75 T 1 ]
Bk, ZERWE 1 AR N RE A, 5
AR 4l . ABT737 ML, A JE+ABT737
YL A B AEVE T B 25l 2RI 2, DL
ZERILM R, ABT737 S5O0 R e & vl 0
5553 S A e 9 4 L 348 o BRI L RE T

~
o0

ABTT37T#H  {Pf%)e+

U251

EXEA  FAEEH

ABT7374
& 800 us7 & 600 U2s1
;@ 400 f\g 400
fesd s
2 200 12) @ 200 12)
il
B/ oo ry = 9
z,”‘®\%)s& w 3,40\%)& W
’30 ‘?0
& &
& &

1 FA&R. ABT737 £ H KP4 & BB & ABT737
xR T 8 2 B R TE Y R BN R R (X £ s, n=3)
HOag R gL, DP<0.01; Y5 ABT737 41#iLk, »P<0.001,

Fig. 1 Effects of ibrutinib, ABT737 monotherapy, and
ibrutinib combined with ABT737 on glioma cell
clonogenicity(x s, n=3)

Compared with ibrutinib group, "P<0.01; compared with ABT737 group,
2P<0.001.

3.3 ABT737 SARER JE BT A e o 922 4 i 0
T-HY5 I

Rt R e 5 ABT737 & PR
FIREIE , >R FH B FRASCRASE A0y 1 ok e oy 200 L 5 7 5 2
— . R PL etz 4 s 4 M AAG I 4421
WM TR RE S A, SO e 4l . ABT737
A, 10 umol-L! 44 JE2 5 10 umol-L!
ABT737 &/, W BERINgEET %, 2584
Giiter s X (P<0.01 B P<0.001), 455-ULEl 3,
3.4 ABT737 SHPARRR JE B Xob i e Jo 90 4
BRAE AR IR

CA SCHkEE, e 50T A, A

-1716 -

Chin J Mod Appl Pharm, 2023 June, Vol.40 No.12

A549

H1299

100 pm

ABT737TH  FAEE+
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B 2 (FAER. ABT737 £ 8 R{F A4 REKE ABTT37
X A /40 BT 8 LRI T IR R (R s, n=3)
SR M L, DP<0.05, 2P<0.01; 5 ABT737 4L,
HpP<0.01, YP<0.001,

Fig. 2 Effects of ibrutinib, ABT737 monotherapy, and
ibrutinib combined with ABT737 on clonogenicity in non
small cell lung cancer cells( X + s, n=3)

Compared to the ibrutinib group, YP<0.05, »P<0.01; compared with
ABT737 group, YP<0.01, 9P<0.001.

0381 1 fie o R A M BG A L AR R TR, AL
] A A e A IR 200 L 1% T A R 1 SR
P, AR % % T ABT737 BA
BP A 2 JE X I A 4 B R B8 T A RZ e, D e AR B
of e A0 i A R A R e, S AR e A
ABT737 4IHLL, e ABT737 & FHnT 0
U87 1 U251 A siEkAE )T, 22 7 HA S EE
X (P<0.05), ZEHULIE 4,
3.5 ABT737 540 R JE B0t i e o 9 4 il v
TR SCIEIA Sox2 fFZ A

RS SRR, ABT737 55 R B &
R 2 M SR Jieb g A B i 1 5 . T, RT BB SR A
S M 410 1) e AT SE B o R — 2B B UE X
—&538, ARWFSE R A RT-PCR A, K6 i 24515 4
XF i 9e 240 e v A A DG R Sox2 . Nanog Fl Oct4
FIRMFE, G5R BN, ABT737 SR RBEA
Jo7 FH AT S 25 A UK ik e S g 4 A v T 40 A DG S TR
Sox2 ) mRNA Fik/KF, SOHGEJEHMIL, 2
S HEAG R L (P< 0.05), Z5RILE 5~6,
3.6 ABT737 SHPAuE JE KA Xt i e Jo 90 4 g
FRiCH) CD44 223k A5

it P BE FIREEIR R H] Western blotting

b E B R 22 2023 4F 6 45 40 455 12
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Fig. 3  Effects of ibrutinib, ABT737 monotherapy, and
ibrutinib combined with ABT737 on cell apoptosis( X + s, n=3)

Compared with ibrutinib group, YP<0.01, 2P<0.001; compared with
ABT737 group, ¥P<0.01, ¥P<0.001.
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2P<0.05.
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Fig. 6 Effects of ABT737 combined with ibrutinib on stem cell transcription factors in U251 cells(x s, n=3)

Compared with ibrutinib group, VP<0.05.
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