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CHEN Xun"?, CHEN Wenxin', ZHANG Wen"?, YU Chiyuan', XU Boqun"

'Department of Obstetrics and Gynecology, the Second Affiliated Hospital of Nanjing Medical University, Nanjing
2100115 *Department of Obstetrics and Gynecology, the Affiliated Sir Run Run Hospital of Nanjing Medical
University, Nanjing 211100, China

[Abstract] Objective: To explore the role of genes related to pyroptosis in the pathogenesis of polycystic ovary syndrome (PCOS)
and construct an accurate prediction model for PCOS. Methods: The differential expression of pyroptosis-related genes (PRG) between
PCOS patients and normal healthy women was analyzed by using three microRNA (mRNA) expression profiles obtained from the Gene
Expression Omnibus (GEO) database. Four machine learning algorithms, namely the generalized linear model (GLM) , random forest
(RF), support vector machine (SVM) , and extreme gradient boosting (XGB) , were employed to identify the gene characteristics of
PCOS. Real-time quantitative PCR(RT-qPCR) method was utilized to detect the expression levels of specific genes in the plasma of 10
PCOS patients and 10 normal healthy women. Results: A predictive model and a nomogram were established based on PRG to
accurately predict PCOS. Among the four machine learning algorithms, the XGB method demonstrated the highest accuracy in
validating the performance of the model, which was further supported by decision curve analysis. Consensus clustering revealed two
distinct subgroups within PCOS cases, with Cluster 2 exhibiting higher level of immune infiltration compared with Cluster 1.
Differential expression analysis was then conducted to identify differentially expressed genes between the two subtypes, followed by

pathway enrichment analysis on the genes. Clinical verification showed that the plasma expression levels of the apoptosis associated
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speck like protein containing a CARD (also named PYD and CARD domain containing, PYCARD), the absent in melanoma 2(AIM2),
the chromatin modif - yingprotein 4B (CHMP4B) and the NOD - like receptor family pyrin domain containing 2 (NLRP2) were

significantly higher in the PCOS patients than the healthy controls. This verifies the accuracy of the PCOS prediction model based on

PRG. Conclusion: This study may offer preliminary insights into the correlation between PCOS and pyroptosis, and provide a precise

predictive model for PCOS.
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Table 1 Primer sequences

Gene

Sequence(5'—3")

B-actin(mouse)

Homo-AIM2

Homo-CHMP4B

Homo-NLRC4

Homo-NLRP2

Homo-PYCARD

Forward: GGAAATCGTGCGACATTAAAG
Reverse: CGGCAGTGGCCATCTCTT
Forward: TGGCAAAACGTCTTCAGGAGG
Reverse: AGCTTGACTTAGTGGCTTTGG
Forward: TGCAGAGGAGATTTCAACAGC
Reverse: TGTTTCGGGTCCACTGATTTC
Forward: TGCATCATTGAAGGGGAATCTG
Reverse: GATTGTGCCAGGTATATCCAGG
Forward: ACGGTGGTGCTGTATGGTC
Reverse: TCCTCTGCCCAGTCTAGCATT
Forward: TGGATGCTCTGTACGGGAAG
Reverse: CCAGGCTGGTGTGAAACTGAA

Fo P<0.05S NERASRIEE L.
2 % R

2.1 & PCOS ¥ @it PRG #9 45 42

HFH GeneCard Pt Yt 5 PRG $#i 8 . i 1
[Rl A& A% (gene ontology, GO) Al 22 Gt 73 M 2[R Dy g L 2
(R 2045 2 20 2 (Kyoto encyclopedia of genes and ge-
nomes, KEGG) & 57 BT i 4 2 PRG £ PCOS H1
R GO EES TR, PRCEEMMBAET .
BIEEH . B ARV F R E R (B 1A,
FEKEGG & 570 b, 5 T2 X 7E 20 ML J5T DNA 4% /&
I % NOD FE 3245 5 38 R pS3 15 5 @ B A

F5 (B 1B) . PPI TR IR 44 MET IR AEA
HAEH, Cytoscape 73 HT 7 8 A% Lo FE A« et )i 12
i & M (chromatin modifying protein, CHMP) 2A.
CHMP2B. CHMP3. CHMP4A. CHMP4B. CHMP4C.
CHMP6 Fl CHMP7 (] 1C) . /MR EE 7R PCOS i
#5257 (1 PRG, 45 R 2R & CARD 4514
B T AH 58 BE SRR 85 (apoptosis associated
speck like protein containing a CARD, X FX PYD and
CARD domain containing, PYCARD) \ 2 2 )8 6t =
F 2 (absent in melanoma 2, AIM2) FlA% 1 IR 45 & 5%
F A 45 74 3k 28 [ 2 (nucleotide - binding oligomeriza-
tion domain-containing protein 2, NOD2){E PCOS %
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A: GO function analysis of pyroptosis-related genes. B: KEGG pathway enrichment of pyroptosis-related genes. C: PPI network analysis of pyropto-

sis-related genes. D: Differential expression analysis of pyroptosis-related genes between control (n=13) and PCOS cases(n=17). P < 0.05, "P < 0.01.
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Figure 1

The characteristics of pyroptosis-related genes in PCOS
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A: The residual box line diagram of four machine learning algorithms, red dot stands for mean square of residuals. B: Reverse cumulative distribu-

tion of residual among different machine learning models. C: ROC curve to verify the accuracy of the model. D: Importance score of feature genes in the

model.
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Figure 2 Building a machine learning model to identify the PCOS disease signature genes
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A: Nomogram showing prediction of PCOS prevalence using signature genes. B: Calibration curve illustrating the accuracy of nomogram. C: Deci-

sion curve illustrating the accuracy of the model.
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Figure 3 Evaluation of a predictive nomogram
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Figure 4 ldentification of novel subtypes based on pyroptosis-related genes
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Figure 5 Immune landscape of subtypes of pyroptosis-related genes
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Figure 7 Correlation analysis between immunocytes and signature genes
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Figure 8 Differential expression analysis of cytokines for signature genes
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Figure 9 The expression levels of specific genes in human plasma
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