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Fig.1 The expression of IRF2BP2 in tumors and its prognostic impact in AML

A: IRF2BP2 expression in pan-cancer vs normal controls; B: Prognostic significance of IRF2BP2 expression in AML ( TCGA dataset) ; C: Prognos—

tic relevance of IRF2BP2 expression in AML (224570_S_at dataset) ; D: IRF2BP2 protein expression at different myeloid leukemia cell lines; " P<

0.05, **P<0.01, ***P<0.001 vs Normal group.
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Fig.2 Phenotypic alterations in AML cell lines after IRF2BP2 depletion
A: Western blot validation of IRF2BP2 knockdown efficiency; B: Proliferation rate of AML cells after IRF2BP2 knockout measured by CCK-8 assay;

C: Colony formation capacity of AML cells upon IRF2BP2 depletion analyzed by colony formation assay; D, E: G, phase arrest in AML cells upon

IRF2BP2 knockout.
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Fig.3 Downstream gene alterations in U937 cells after IRF2BP2 knockout

A: RNA-Seq analysis and Hallmark gene set enrichment analysis of differentially expressed genes postdRF2BP2 knockout; B: Volcano plot illustra—

ting significantly differentially expressed genes ( | Log, FoldChangel >0.5 and P <0.05); C: Western blot validation of representative differentially ex—

pressed genes.
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Fig.4 Elevated signal peaks in the MYC promoter region revealed by IGV visualization analysis



M EAKFF]R Acta Universitatis Medicinalis Anhui

2025 Sep; 60(9) * 1687 *

EERLAHOC, DUBR IRF2BP2 $fi] T OSCC. 24 i it 4k (2
R EMT IR S AL %7 5 7 P 4 e
113K IRF2BP2 J5 3 32 5% Wil Hippo 3 fi% 17 14 1M 41
RS I B, 38 % T IRF2BP2 7 98 v (1 9 988 18
HI' e LA EIFSE SR IRF2BP2 A5 [R) 250 i3 v
RAEANR RN, A B 5 38 3 @i B IRF2BP2 J , & 3R
AML 2 M358 ARV T2 1R 1 #4132 40 , IRF2BP2 W]
g2 AML ey 2k A o

YER IRF2 By456 8 1 IRF2BP2 7E 4 AE K
RIFTFHIIAE, Fang et al " 7R A0 H0HS S0k
IRF2BP2 e /NG & A T B 105 48 1 Ik 2 R BT AN
RAE ML, 13 3k IRF2BP2 W) 1 25 G2 R T /N 4
B JAE SN o 1A IS 20 L B 2 A S A S e A
Jfl, Ellegast et al™® % B, IRF2BP2 J& NF«B /%1
M IR FE K T oo tumor Necrosis factor alpha, TNF-o)
I A I ) BELE PR T, 2 T PR S E S
T -5 2 AML 40 g5 1, IRF2BP2 1 AML /&
AR AR o a5 R 52—

Ellegast et al ' JIFB] , IRF2BP2 3 1 NF«B /5
) TNF-o {55 B2 5 MR 1T, AP 5T 45 R 3%
B, BB IRF2BP2 J5 ,MYC_TARGETS_V1 J& F i3t
PRl fpe 2 H 1) S I, MYC 2 TR B 5 S I T, A
48 AML () 280 N Mg b R s 2 e, 5
MR o Z o L B e, MYC W
DU 28 240 B S B Py a2E R R A G, /S 1, BT LA
30 3 T 240 L R B A G B 1 (4 CDKs cyclins 45)
(2235  HES AN G, JIHEA S 101, 2 DNA &5 A%
A HE G . Hu et al ™ 3 it 4 £ ke K 1L & 1)
JB Ui 3 Y XUBKIRAYT A= ) ( BIMAL 1 BIM=2) |, 38 5 XU
B R MYC 1 BCL2 35S AML 4ijfs k4= G, /G,
1 ST BEL A A T AR AT A R R, MYC,
CDK4 1 CDK2 75 (4 /Kb IRF2BP2 WY BB R
VA, AML 4 i AR B A 7 G, W. IR E] MYC fE
AML H B A2 A A 58 i & 1 CUT&Tag
Tt — A4 MYC J& 5 IRF2BP2 1)1 Vi i
HLIGV AL AT S MYC 5 3h T IX AT 2
M55 1T R, R W] IRF2BP2 8 e & HA
SPELE S IRF2BP2 58 i 8 #2 MYC 54 AML 40 fif
FH.

25 b ARHFSEAE B IRF2BP2 5 1§ 7] 45 MYC
S0 AML 20 o J&] 301 70 40 B 14 58, 5 26 76 AML A&
BRI R AT IRF2BP2 it — L4558, R vFAL

HAE AML (27 i RS IR A4 3l o

(1]

(3]

(4]

(6]

[10]

(11}

[12]

Tosic N, Marjanovic I, Lazic J. Pediatric acute myeloid leukemia:
insight into genetic landscape and novel targeted approaches [J].
Biochem Pharmacol, 2023, 215: 115705. doi: 10. 1016/j. bep.
2023.115705.

Elgarten C W, Aplenc R. Pediatric acute myeloid leukemia: up—
dates on biology, risk stratification, and therapy [J]. Curr Opin
Pediatr, 2020, 32 ( 1): 57 - 66. doi: 10. 1097/MOP.
0000000000000855.

Ruan M, Liu L P, Zhang A L, et al. Improved outcome of chil-
dren with relapsed/refractory acute myeloid leukemia by addition
of cladribine to re-induction chemotherapy [J]. Cancer Med,
2021, 10(3) : 956 —64. doi: 10.1002/cam4. 3681.

Pastor T P, Peixoto B C, Viola J P B. The transcriptional cofactor
IRF2BP2: a new player in tumor development and microenviron—
ment [J]. Front Cell Dev Biol, 2021, 9: 655307. doi: 10.3389/
feell. 2021. 655307.

Yao Y, Wang Y, Li L, et al. Down-regulation of interferon regu—
latory factor 2 binding protein 2 suppresses gastric cancer progres—
sion by negatively regulating connective tissue growth factor [J]. J
Cell Mol Med, 2019, 23(12) : 8076 —89. doi: 10.1111/jcmm.
14677.

Feng X, Lu T, LiJ, et al. The tumor suppressor interferon regula—
tory factor 2 binding protein 2 regulates hippo pathway in liver
cancer by a feedback loop in mice [J]. Hepatology, 2020, 71
(6): 1988 —2004. doi: 10. 1002 /hep.30961.

Pang X, LiTJ, Shi R J, et al. IRF2BP2 drives lymphatic metas—
tasis in OSCC cells by elevating mitochondrial fission-dependent
fatty acid oxidation [J]. Mol Carcinog, 2024, 63( 1) : 45 - 60.
doi: 10.1002/me. 23635.

Vilmundarson R O, Heydarikhorneh N, Duong A, et al. Savior
siblings might rescue fetal lethality but not adult lymphoma in
[rf2bp2-null mice [J]. Front Immunol, 2022, 13: 868053. doi:
10. 3389 /fimmu. 2022. 868053.

Ellegast J M, Alexe G, Hamze A, et al. Unleashing cell-intrinsic
inflammation as a strategy to kill AML blasts [J]. Cancer Discov,
2022, 12(7) : 1760 -81. doi: 10. 1158/2159 - 8290. CD -21
-0956.

Fang J, Ji Y X, Zhang P, et al. Hepatic I[RF2BP2 mitigates non—
alcoholic fatty liver disease by directly repressing the transcription
of ATF3 [J]. Hepatology, 2020, 71(5): 1592 - 608. doi: 10.
1002 /hep. 30950.

Gao F Y, LiXT, XuK, etal. ¢-MYC mediates the crosstalk be—
tween breast cancer cells and tumor microenvironment [J]. Cell
Commun Signal, 2023, 21( 1) : 28. doi: 10.1186/s12964 —023
-01043 - 1.

Tang R, Cheng A, Guirales F, et al. ¢-MYC amplification in
AML[J]. J Assoc Genet Technol, 2021, 47(4) : 202 —12.



* 1688 - ZHMBEAKRFFR  Acta Universitatis Medicinalis Anhui 2025 Sep; 60(9)

[13] Jiang Y, Peng X, Ji Y, et al. The novel RET inhibitor SY- promoting survival of quiescent cancer cells [J]. Theranostics,
HA1815 inhibits RET-driven cancers and overcomes gatekeeper 2021, 11(19) : 9605 —22. doi: 10.7150/thno. 63763.
mutations by inducing G, cell-eycle arrest through ¢-Myc downreg— [15] Hu M H, Yu B Y, Wang X, et al. Drugdike biimidazole deriva—
ulation [J]. Mol Cancer Ther, 2021, 20( 11) : 2198 —206. doi: tives dually target c-MYC/BCL-2 G-quadruplexes and inhibit acute
10. 1158 /1535 -=7163. MCT -21 -0127. myeloid leukemia [J]. Bioorg Chem, 2020, 104: 104264. doi:

[14] LaT, ChenS, Guo T, et al. Visualization of endogenous p27 and 10.1016/j. bioorg. 2020. 104264.

Ki67 reveals the importance of a c-Myc-driven metabolic switch in

Investigation of the impact and mechanism of IRF2BP2 knockdown

on the proliferation in acute myeloid leukemia cells
Zhou Bi', Tang Xiaodong', Li Ying', Zhang Yongping’, Hu Shaoyan’
( 'Dept of Pediatric, Suzhou Hospital of AnHui Medical University, Suzhou 234000;
*Dept of Hematology , Children’ s Hospital of Soochow University, Suzhou 215000)

Abstract Objective To explore the effect of interferon regulatory factor 2 binding protein 2 ( IRF2BP2) on the
proliferation of acute myeloid leukemia ( AML) cells and its molecular mechanism. Methods The CRISPR-Cas9
gene editing technology was used to knock out IRF2BP2 in human AML cell lines Kasumi- and U937, and West—
ern blot was performed to detect the knockout efficiency of IRF2BP2 protein. Cell morphology was observed using a
microscope. Cell phenotypes were analyzed by CCK-8 assay, colony formation experiments, and flow cytometry.

RNA-Seq was performed to identify differentially expressed genes between the IRF2BP2 knockout group and the
control group in the U937 cell line. Gene Set Enrichment Analysis ( GSEA) was conducted to explore the down—
stream molecular mechanisms. Western blot was used to detect the expression of downstream differentially expressed
genes. The Cleavage Under Targets and Tagmentation ( CUT&Tag) technique was applied to identify the direct tar—
gets of the IRF2BP2 protein, and the corresponding binding signals were visualized using the Integrated Genomics
Viewer ( IGV) . Results Compared with the control group, after knocking out /IRF2BP2, the CCK-8 experiment
showed that AML cell proliferation was inhibited ( P <0.05) ; the number of colonies in the IRF2BP2 knockout
group decreased ( P <0.05) , and the proportion of G, phase was prolonged ( P <0.05) ; in U937 cell lines, knoc—
king out IRF2BP2 resulted in significant enrichment of differential genes in myelocytomatosis oncogene ( MYC) we—
lated signaling pathways, and the protein expression levels of pathway molecules MYC, cyclin-dependent kinase 4
(CDK4) , and cyclin — dependent kinase 2 ( CDK2) decreased with the downregulation of IRF2BP2; using
IRF2BP2 antibodies in U937 cell lines for CUT&Tag experiments, IGV visualization analysis showed a significant
increase in signal peaks in the MYC promoter region. Conclusion IRF2BP2 protein affects the cell cycle and pro—
liferation of AML cells by targeting and regulating MYC.

Key words acute myeloid leukemia; [IRF2BP2; transcriptional regulation; cell proliferation; cell cycle;

CUT&Tag; MYC

Fund programs National Natural Science Foundation of China ( No. 81970163) ; Scientific Research Project of
Anhui Medical University ( No. 2022xkj074)

Corresponding author Hu Shaoyan, E-mail: hushaoyan@ suda. edu. cn



