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[Abstract] Objective To investigate differentially expressed genes ( DEGs) associated with presenile
cataract and to explore their potential pathogenic mechanisms using transcriptomic analysis. ~ Methods A case-
control study was conducted. A total of 96 patients (96 eyes) with cataract who underwent surgery at the First
Affiliated Hospital of Zhengzhou University from September 2023 to September 2024 were enrolled, including 48
patients (48 eyes) with presenile cataract and 48 patients (48 eyes) with age-related cataract. General clinical data
were collected from both groups. After matching, anterior lens capsule samples were obtained for messenger RNA
sequencing. Gene Ontology and Kyoto Encyclopedia of Genes (KEGG) and Genomes analyses were performed to
identify functional enrichment of DEGs, and a competing endogenous RNA interaction network was constructed. Key
genes with significant differential expression were further validated by quantitative real-time PCR. This study adhered

to the Declaration of Helsinki and was approved by the Ethics Committee of the First Affiliated Hospital of Zhengzhou
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University (No. 2022-KY-0006-001). Written informed consent was obtained from all participants.  Results A
total of 678 DEGs were identified, including 33 upregulated and 645 downregulated genes. Gene Ontology analysis
yielded 679 enriched terms, predominantly related to cellular components, protein binding, and biological development.
KEGG pathway analysis indicated significant enrichment in cancer-related pathways, the mTOR signaling pathway, and
the HIF-1 signaling pathway. A IncRNA-miRNA-mRNA competing endogenous RNA network was constructed with
ACTN4, COX7A1, SCG5, and SERPINE] as target genes and 36 interacting miRNAs and 48 interacting IncRNAs were
identified. Quantitative real-time PCR results demonstrated that the expression levels of COX7A1, SCGS5, and
SERPINE] of anterior lens capsule tissues in the presenile cataract group were 19.090+7.975, 5.871+1.911, and
7.996+2. 190, respectively, which were all significantly higher than 1.014+0.213, 1.060+0. 408, and 1.013+0. 194
in the age-related cataract group (1=3.925, 4.266, 5.501; all P<0.05); ACTN4 expression in the presenile cataract
group was (0.403+0.200), which was significantly lower than 1.022+0.268 in the age-related cataract group (¢=
3.213, P<0.05), and the expression results were consistent with the sequencing data.  Conclusions ACTN4,
COX7A1, SCGS5, and SERPINEI are aberrantly expressed in the anterior lens capsule of patients with presenile

cataract and may participate in its pathogenesis by affecting organelle function, protein interactions, and signaling
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pathways such as mTOR and HIF-1.
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Table 1 Comparison of baseline characteristics between the two groups

151 /R P 5/% () vevas R A
(ws) (x£s,mmHg) (x+s, mm)

FUR M A A Rl 48/48 37.19%4. 59 28/20 0.97£0. 52 16.04+3. 44 23.98=1.20
AR A S A R A 48/48 73.60+5.22 28/20 1. 02£0. 50 15.25+2.78 23.55+0. 98
A -36.298 -0.509 1.240 1.941
Pl <0. 001 0.612 0.218 0.055
151 55/ 5 7ACD* 7CCT* ) LT* ijTWX pLI*

(ws,mm) (x+s,pm) (w+s,mm) (w+s,mm) [M(Q,,05),%0]
L P 1 P B 2 48/48 3.31£0.37  508.4425.04 4.39+0. 41 11.6920. 52 1.60(0.81,2.22)
AR A S M P R A 48/48 3.24%0. 34 513.23%31.30 4.39£0. 52 11.59=0. 50 0.92(0.69,2.42)
A 1. 024 -0. 828 0. 063 0.933 -0. 839
P 0. 308 0. 950 0.353 0. 401

T (o AL HEAR K25 #: Mann-Whitney U #238)  UCVA BRIRBL T ; AL IR Al BE s ACD . ij 55 IR JEE ; CCT b e 8 JBERE JEE LT il AR (A2 188 WTW

KT BAZ DL SRR DI RE S A5 40 1 mmHg=0. 133 kPa

Note: ( #: Independent samples (-test; #: Mann-Whitney U test) UCVA: uncorrected visual acuity; AL: axial length; ACD: anterior chamber depth;
CCT: central corneal thickness; LT: lens thickness; WTW: white-to-white; DLI: dysfunctional lens index 1 mmHg=0.133 kPa
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Table 2 Primer sequences for DEGs detection

R Em5#(5-3") B 514 (5'-3")
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SC65 CCTGTCCTGTTGGAAAAACAGCAG ATTGACACTCCTCCGCTTTCG
SERPINEI GACCTCAGGAAGCCCCTAGA  TCAGGGTTCCATCACTTGGC
B-actin TGGCACCCAGCACAATGAA  CTAAGTCATAGTCCGCTAGAAGCA

(T :DECS:%#%‘?:‘@%
Note: DEGs: differentially expressed genes
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Figure 1  Volcano plot of DEGs in anterior lens capsule tissues

between the presenile cataract group and the age-related cataract

group The filtering threshold was [FC1>2. Red indicated upregulated

genes; blue indicated downregulated genes FDR: false discovery rate;

FC: fold change; DEGs: differentially expressed genes

®3 2AHELELAMTIAR 5 L DEGs
Table 3 Top five upregulated and downregulated
DEGs in the two groups

HH PE Log, FC
SCG5 0.217x107° 4.35
SSR4 0. 660x10°* 1.02
TYRPI 0.114x10™* 9.95
FHL2 0.189x10™* 5.01
PTPN20 0.288x107* 1.49
MT-CO1 0.346x107° -1.68
NUAK2 0.201x1077 -2.10
C4B 0.254x1077 -1.38
ACTN4 0.274x1077 -1.69
P3H2 0.618x1077 -1.48

£ :DEGs: 22 52 RIKFEH s FC . 22 A5 %
Note: DEGs: differentially expressed genes; FC: fold change
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Table 4 Comparison of relative mRNA expression
levels of DEGs between the presenile cataract group and the

age-related cataract group (xz=s)
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