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vascular space invasion, parametrial involvement, and tumor invasion depth =1/2 were identified as significant
predictors of PNI. The predictive value was the best in the multivariate model ( Area under the curve =0.80).
Conclusion Perineural invasion is an independent risk factor for poor prognosis of cervical cancer patients, and
the occurrence of perineural invasion can be effectively predicted by the constructed multivariate mode.
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JH TRIzol 1277 4 UM L rp 5 RNA 7588 il i 25 4h
PG RETE ENAT RNA MR BE 36 B A SO0
260 nm #1280 nm Ak HU L L EAE 1.8 ~2.0 £F
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https ://genemania. org/ , fii A gene list i # search
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FRUSCSE SLE B3 Fifa B Xt FE A1 JE 1l PBMCs , £ %
1 H R Y 22 523 [ HERCS SR RT-qPCR 5L 589047
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Fig.1 Validation set AUC of four machine learning algorithms

A Validation set AUC of RF, LASSO, SVM and XGBoost ( GSE121239); B. Validation set AUC of RF, LASSO, SVM and XGBoost

(GSE11907).
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EIF4G2 . EIF4E3 EIF4E2 'HASPIN  UBE2L6 ,SIRT7 .
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455 XY pLDDT fH G , R UIZAH EAE AT RE v
KTWEAE TR ME, HEZ T, HERCS 5
IRF3 1 IFIT1 ) ipT™ {E 43514 0. 29 F1 0. 21, Al {5
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Fig.2 Four Machine Learning Algorithms Identify SLE Biomarkers

A Results of genetic importance analysis of RF algorithm; B: Ranking of gene importance scores for the XGBoost algorithm; C: Results of SVM ge-

netic screening; D: Results of LASSO algorithm gene screening.
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Fig.3 Intersection genes of GSE121239 and GSE11907 datasets
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Fig.4 Expression of HERCS5 in SLE
A, B: HERCS is highly expressed in SLE ( GSE121239 and GSE11907) ; C: mRNA expression of HERCS in PBMCs; ™ P <0. 01 vs Health control

group.
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Fig.6 Correlation analysis of HERCS5 and interferon signaling pathway
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A Gene MANIA B STRING
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7 HERCS #) PPI Fl£Z [
Fig.7 PPI network diagram of HERC5
A Core genes derived from the GeneMANIA platform; B Core genes derived from the STRING platform; C: GeneMANIA and STRING intersection

target Venn diagrams; D: Core target genes associated with HERCS.

A B C D

E 8 HERCS 5X#ZEBRMAHRL
Fig.8 Visualization of HERC5 with key proteins
A Visualization of HERC5 with UBE21.6; B: Visualization of HERCS with ISG15; C. Visualization of HERC5 with IRF3; D: Visualization of
HERCS with IFIT1.
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Machine learning combined with bioinformatics to explore biomarkers

associated with systemic lupus erythematosus diagnosis
Tang Ran'"?, Jiang Gege"'*, Meng Xiangwen' >, Cai Zheng'?, Jin Li’, Xiang Nan’, Zhang Min®, Jia Xiaoyi'**
[ 'School of Pharmacy, Anhui University of Chinese Medicine, Hefei 230012
*Anhui Province Key Laboratory of Bioactive Natural Products, Hefei 230012 ;°Dept of Rheumatology
and Immunology, The First Affiliated Hospital of USTC( Anhui Provincial Hospital) ,Hefei 230001 ]

Abstract Objective To predict and screen potential biomarkers of systemic lupus eythematosus (SLE) based on
machine learning algorithms and structural biology, and to reveal their mechanisms of action and to provide new tar-
gets for disease diagnosis and treatment. Methods Four machine learning algorithms, random forest (RF) , eX-
treme gradient boosting ( XGBoost) , support vector machine (SVM) , least absolute shrinkage and selection opera-
tor (LASSO) , were used to analyze the gene expression data of SLE patients in GEO ( datasets: GSE121239 and
GSE11907) to analyze the gene expression data of SLE patients and screen key markers. Peripheral blood single
nucleated cells (PBMCs) from SLE patients were collected and RT-qPCR was used to detect differential gene ex-
pression levels. Subsequently, GSEA enrichment analysis was used to identify biomarker-related pathways. CIBER-
SORT immune infiltration analysis and protein interactions network were applied to calculate the sample immune
cell infiltration abundance. Single-cell data were analyzed for gene expression specificity in immune cells. Interac-
tion relationships in combination with AlphaFold3 ( AF3) were predicted. Results Multiple algorithms were
screened together to identify the unique marker gene HERCS, and expression analysis of multiple datasets showed
that HERC5 was highly expressed in SLE compared to the normal group (P <0.05), and RT-qPCR verified the
same trend (P =0.006 2). Functional enrichment analysis identified the major pathway promoted by HERCS in
SLE as the interferon receptor signalling pathway (P <0.05). Immune infiltration analysis showed that HERCS was
closely associated with immune cells ( Neutrophils: r =0.39, P <0.05; Memory B cells; r=0.33, P <0.05; Ac-
tivated dendritic cell;r =0.52, P <0.05). Most HERCS5-related interacting proteins were associated with SLE,
and potential transcription factors of HERCS and its related genes were also significantly associated with immune re-
sponses. Conclusion The HERCS gene is an important biomarker for SLE, which upregulates the interferon path-
way to promote SLE progression and provides a new target for SLE diagnosis and treatment.

Key words systemic lupus erythematosus; machine learning; bioinformatics; HERCS ; interferon pathway; bio-
marker
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