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Fig. 1 Inhibitory effects of Zanubrutinib and Venetoclax on AML

cell proliferation under mono-culture and co-culture conditions

2.2 HEEvEHhI SRR R G S X AML 41 il
FT- RN e P SRR AL EE 24 h 5,
R R KG-1 #1 THP-1 e & B8, HE R E
WA (B 3AB) . — 25 FE L 1 FR A AL vp AT 50
HECE 3C. D), Bk A 24 R FF fik 35 2 T 40 i 0 T K
o FE Co-KG-1 v B4 FH 2508 0 1 56 iy 4 4% s hr
M 13. 03 % #FH & 29.50% 3 #F Co-THP-1 1,
W 16, 47 Y42 TF 2 23, 08 % . 2 B BE 4 5K WS 75 T
B SR R AR R R TR

2.3 TMT fric & M E A RA =00 o
B2 5 Wom . A8 5 50 0 A0 i 3R 1 3R 1 KG-1 41 Jifd v
(n=3) U5 40 M2 FHERMAE D CEIE TR
BN 20 AN L T B A U e 25 R (R L4 639 AL R IR
TEZ R 311 ZO MR K IR <1% (K 4A) . K
6 F JIT 0 16 22 S 4R 14 00 4 BEE R AT R L E— 4B
FIX S B I A A AT IR IR RIS, SRR
i fH 4 Z-score bpfEfb G T R, 45 1 WoR Pr ik
AR BLX o A R B 35 51 T B REAS (] 4B) .,
HE— 2% PIBK 5 AKT g9 A % 5 & (14, @ of
WebGestalt B4 B 3F 17 38 B% & 4 70 B . 45 R % 01,
25 5028 11803 AR T AN M AR AR T 22 SR/

B4 T AR T P 4 L ) SO A e R e O M DA
J RNA 2545 8558 % (P<<0. 05) . ¥ X i R 1 A
#% CDK1, CDK2, CDK3, GSK3a, GSK3p % (& 4C),
NIRARER 27 EHS PBK/AKT {75 i &
BCL-2,.BTK & {1 2 [a] () ¥ 78 ¢ BE, % BCL-2,
BTK.PI3K fil AKT il A 2% 5 & (4 h, #% PPI
W4 ZE SR E 5 TR .

2.4 EREFRI S EAARICEA X AML 41l pBTK,
p-AKT/p-GSK3p., p-STAT3, p-CDKI1, p-ERK1/2
Fo M CEAMEN  KG-1 400 (ks 37
LR FR) 4 B A8 F 4 23 5 47 (2 pmol /L) A B 2
(50 pmol/L) KK HJ7 S8 Ab B 12,24 h; THP-1 40 i
CRpL 3 57 ol 38 8% 38 ) W) 4 ) fff 4k 2% s B
(1 pmol/L) AT ¥ JE (50 pmol/L) K& H B FH )7 %
AhFR 12,24 h, R HAREL 4G STAT3 . AKT.ERK,
BTK.CDK1 K& GSK3p %8 H 1Y & M Bk iR 1k E
Ko BREIR, 76 B IE 709 AML 44
Jodh . 2Bk A O %A B S . ERK1/2, AKT, BTK,
STAT3, GSK3B, CDK1 & % 1 o 72 A~ W &,
p-AKT, p-BTK, p-STAT3, p-GSK3p, p-CDKI,
p-ERK1/2 W3Rk & 3N K, H Bl & 7E F B (] #9 2E
KR 2 (- 6~7) .



364 i R R 2 2 4R 2025 4
150 CoKG-1 {50 Co-THP-1
Feete AR fAk W Mock AEa aae ik u Mock
= rf f I W 50 pmol/L Zan - r r r 50 pmol/L Zan
g*. 100 | | M2 pmol/L Ven g_ 100 | | B 1 umol/L Ven
g W 50 pmol/L Zan+ = W50 pmol/L Zan+
@ 50 2 upmol/L Ven ﬁ 50 1 pmol/L Ven
kS £
0 12 24 48 A g 12 24 48 B
tux/h tus/h
Mono-KG-1 CoKG-1
120 = Zan 120 = Zan
* 100 o Ven £ 100 e mm¥en
¥ 80f -+ Ven+Zan ﬁ 80 -+ VentZan
& eof & 60}
2 40r g 40 |
& 201 Vo9t
0 1 1 1 1 1 J 0 1 1 1 1 L ]
1 2 3 4 5 6 1 2 3 4 5 6
t/d & t/d z
Mono-THP-1 Co-THP-1
120 - - Zan . 120 - - Zahi
& 100 - Ven g{' 100 - Ven
3 80 -+ Ven+Zan o 80 - * Ven+Zan
g 60 & 60
2 40 § 0}
\
g 20 20 -
0 1 1 1 1 1 ] 0 1 1 1 1 1 ]
1 2 3 4 5 6 B 1 2 3 4 H 6 P
t/d t/d
AML: 2PEBE R AL s Zan AR E s Ven: di i by, LR R P KG-1(A) 5 THP-1 41 Ml (B) &3 A5 B Je L 4 2% v v 20 245 s Bk

G AL FRE ARG E B A] A (12,2448 h) A 40 B 3G B R O, ARG SR s A 3R T KG-1 40 i (C. D) J THP-1 4 iid (E, F) XJ 25 4 &b 33
[50 pmol/L A & LA Bt % R R 4 & (KG-1 2 ppmol/L:; THP-1 1 pmol/L) (4 4% SR 119 S RE 21 1] B 3K - v o ¥« P<<0. 001,
2 FATERECA YE s Ta b st AML 40 0 3% B A% B 1) 40 5 1 410 1)

Fig.2 Time-dependent inhibition of AML cell proliferation by the combination of Zanubrutinib and Venetoclax
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Fig.3 Effect of drugs on apoptosis of AML cells at different concentrations
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Mechanism of Venetoclax Combined with Zanubrutinib in Overcoming Stromal
Cell Adhesion-Mediated Drug Resistance in Acute Myeloid Leukemia

LIN Kaiting, LI Xiaojing, WANG Kuangfei, XIAO Qirong, LIN Xiaobin, CHEN Ping
Fujian Institute of Hematology, Fujian Provincial Key Laboratory on Hematology ,

Fujian Medical University Union Hospital, Fuzhou 350001, China

ABSTRACT: Objective To elucidate the synergistic antitumor effects and molecular mechanism of
Venetoclax combined with Zanubrutinib on acute myeloid leukemia (AML) cells in the bone marrow mi-
croenvironment. Methods A co-culture model mimicking the bone marrow microenvironment was estab-
lished using HS-5 stromal cells and AML cell lines (KG-1/THP-1).  The effects of drugs on cell prolifer-
ation and apoptosis were assessed wvia cell counting kit-8 (CCK-8) assay and Annexin V-APC/7-AAD
double staining. TMT-based phosphoproteomic analysis was performed to identify differentially
expressed proteins, followed by bioinformatics analysis. Western-blot was used to evaluate phosphoryla-
tion levels of key signaling proteins. Results The combination of Venetoclax and Zanubrutinib exhibited
synergistic effects against co-cultured AML cells, significantly inhibiting proliferation and promoting apop-
tosis. Phosphoproteomics revealed that key differentially phosphorylated proteins were primarily
enriched in the PI3K/AKT, BCL-2, and BTK signaling pathways. = Western-blot confirmed that the drug
combination synergistically downregulated phosphorylation of p-BTK, p-AKT/p-GSK3g, p-STAT3,
p-CDK1, and p-ERK. Conclusion Venetoclax and Zanubrutinib synergistically target AML cells in the
bone marrow microenvironment, potentially through inhibition of signaling pathway molecules including
p-BTK, p-AKT/p-GSK33, p-STAT3, p-CDKI1, and p-ERK.
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