MM KZEZEHR(EZMHE) 2025, 56 (6) :1612—1619
J Sichuan Univ ( Med Sci)

DEEHRREARESREEREDITEINEEN
SFHHTE

% /ﬁ—%_( 1’21 jﬂj /@‘/E\\g\ IAV %’ﬁghﬁl

A

L R ERIRZES B DR (O 300211); 2. RHERKAIG K EE 2B (K 300070)

[(HBE] BH R4 (immune cells, ICs) 5 3 E A AE Wb G W70 57 Bi 5l (atrial fibrillation, AF) H1#953+
B, 5% ATFIEE A R 2235 M 45 4357 (WGCNA ) 75 GSE224050 47 48 315 502 40 g 4 5¢ 5 ] (immune cell-
related genes, ICRGs) . [ifi)i7, #fICRGs. T # KK (senescence-related genes, SRGs) flifi it AFA 55 VO A (sinus
rhythm, SR) 21 22 53 323k 43 A5 3] (1) 22 53 Rk B X (differentially expressed genes, DEGs) HUAZ 4, fiiiik e FL M . iF—2F
I e/ N i i 5 BB SRF (LASSO) Sk AR AR AL AR i W) H - FEGSEL 1557 VIR 4 P ilb AT IR . 45, iF AT AL W 46
4T (GSEA) . GeneMANIAMIZAAL | 43T 3 4 A L K 43T X252, LASRIST AR AE iR i 94 FHLH . 8 1
87JHt% . A 1632 ~ 656 gl Sprague-Dawley i K BN /3 AP FISRA (n=4),, il 5 AF K USRS, RT-qP CRAGIN K FLL>
WLZH 2L JJUBR B 1 3258 45 (myosin light chain kinase, MYLK) FlJig % 25 B4 K 745 & 2 (2 (insulin-like growth factor
binding protein 2, IGFBP2)mRNARYEKEK Y-, G458  AWFFL U H 2 E YR EYMYLKHIGFBP2. GSEAZMT B,
MYLK P 3 5 45 F MU % TR B, IGFBP2 1 3 i 45 T AU MIAME T - 32 (A HAE B HE . GeneMANIARIZ i /R, IX EEAE W4T
B 520 L HfETh R FEA MR . A, MYLKSZ 28174 5% B F (TFs) 41 miRN AP, MIGFBP23Z 63 TFsHIfy
FETAF1, MIRT0205267F A4 ™ miRNAVRE . 254 B, (UMYLK S 3R 2 A AE s AEAH AR, Horp, 5 MYLKES &
fiE 1 B 25 Ftozasertib, Hi45 & BE N —7.8 keal/mol, RT-qPCREESR 7R, ALK RS IGFBP2 mRNAK L |
#(P<0.05), MYLK mRNAZKIE T (P<0.05). £ AWFFEE 2805 AP A YIFR EYIMYLKHIIGEFBP2, If487R T
HIBAER I3 FHLH], M AFMBIFSE SR T35 BRI AR YR -

[X@i|]l Oz kg w2

Identification and Underlying Mechanisms of Immune
Cell- and Senescence-Related Biomarkers in Atrial

Fibrillation

HUANG Wei ®"°, LIU Enzhao ®'*, FU Huayingl. 1. Department of Cardiology, The Second Hospital of Tianjin
Medical University, Tianjin 300211, China; 2. School of Clinical Medicine, Tianjin Medical University, Tianjin 300070, China
A Corresponding author, E-mail: liu_ezh@126.com

[Abstract] Objective To investigate the molecular mechanisms of immune cells (ICs)- and senescence-related
biomarkers in atrial fibrillation (AF). Methods In this study, immune cell-related genes (ICRGs) were obtained using
weighted gene co-expression network analysis (WGCNA) based on the GSE2240 dataset. Subsequently, the intersection of
ICRGs, senescence-related genes (SRGs), and differentially expressed genes (DEGs) derived from differential expression
analysis between AF and sinus rhythm (SR) groups was obtained to screen candidate genes. Biomarkers were further
identified using the least absolute shrinkage and selection operator (LASSO) algorithm and validated in the GSE115571
dataset. Gene set enrichment analysis (GSEA), GeneMANIA network construction, molecular regulatory network
construction, and molecular docking were performed to investigate the molecular mechanisms of the biomarkers in AF. A
total of 8 male Sprague-Dawley rats of 87 weeks old and weighing 632-656 g were randomly assigned to the AF group and
the sinus rhythm (SR) group (n = 4 per group). An AF rat model was established. The mRNA expression levels of myosin
light chain kinase (MYLK) and insulin-like growth factor binding protein 2 (IGFBP2) in rat myocardial tissue were
measured using reverse transcription quantitative polymerase chain reaction (RT-qPCR). Results Two biomarkers,
MYLK and IGFBP2, were identified. GSEA revealed that MYLK was significantly enriched in the olfactory transduction
pathway, whereas IGFBP2 was significantly enriched in the extracellular matrix-receptor interaction pathway. The
GeneMANIA network demonstrated functional similarity between these biomarkers and 20 other genes. In addition,
MYLK was regulated by 28 transcription factors (TFs) and 41 microRNAs (miRNAs), whereas IGFBP2 was regulated by
63 TFs and 4 miRNAs, including TAF1 and MIRT020526. Drug prediction analysis indicated that only MYLK had
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potential interactions with 3 drugs, among which Tozasertib exhibited the strongest binding affinity to MYLK, with a
binding energy of —7.8 kcal/mol. RT-qPCR results showed that IGFBP2 mRNA expression was upregulated and MYLK
mRNA expression was downregulated in myocardial tissue of rats in the AF group compared with the SR group (both P <

0.05). Conclusion

In this study, MYLK and IGFBP2 are identified as AF-related biomarkers, and their potential

molecular mechanisms are elucidated, providing new theoretical insights into AF research.
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protein 1; NFKBIA: nuclear factor kappa B inhibitor alpha; ZNF148: zinc finger protein 148; PIK3R1: phosphoinositide-3-kinase regulatory subunit 1; PIK3CA:

phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha; TPR: translocated promoter region, nuclear basket protein; LEPR: leptin receptor; MYLK: myosin

light chain kinase; IGFBP2: insulin-like growth factor binding protein 2. A, Venn diagram showing candidate genes; B, GO functional enrichment analysis of candidate

genes; C, interaction network of candidate genes at the protein level.
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