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Application of Sparse Autoencoder in the Subtype Classification of Papillary

Thyroid Carcinoma
Qin Yang, Ren Yue, Lan Ning, et al (Division of Health Statistics, School of Public Health, Shanxi Medical University ,
Taiyuan 030001 )

[Abstract] Objective To explore the application value of sparse autoencoder (SAE) in molecular subtyping of
papillary thyroid carcinoma (PTC). Methods To integrate the data of mRNA, miRNA, and DNA methylation of patients
with not otherwise specified (N 0S) in PTC. Autoencoder (AE) and SAE are used to extract features, and k-means is used to
cluster and obtain corresponding labels. The clustering effect of the model is evaluated by the silhouette coefficient (SC) ,
calinski-harabasz index (CH) , and Davies-Bouldin index (DBI). A random survival forest model is constructed to obtain the
important genes affecting the prognosis. Results In the results of SAE-k-means, the optimal number of clusters is 2, which
divides NOS patients in PTC into two subtypes, subtypel, and subtype2. The survival difference between the two subtypes is
statistically significant (}’=5.36, P=0.021), with subtype2 having a poor prognosis. In subtypel, CXCL5 and DGKI have
important clinical significance. In subtype2, genes such as ATP2C2, EHF, and PON2 have important clinical significance.

Conclusion

SAE is superior to AE in clustering and prognosis, effectively identifying different subtypes and finding

relatively important genes that affect prognosis, which provides a new idea for PTC molecular typing and theoretical support

for treatment and prognosis evaluation.
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