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Abstract

Objective: To investigate the shared cross-tissue molecular features of nonalcoholic fatty liver dis-
ease (NAFLD) and sarcopenia, and to identify candidate diagnostic biomarkers. Methods: Based on
the NAFLD liver tissue dataset GSE135251 and the sarcopenic skeletal muscle dataset GSE111016
from the GEO database, differential expression analysis, weighted gene co-expression network
analysis (WGCNA), logistic regression, and LASSO were used to identify shared candidate molecules,
combined with module enrichment analysis and single-sample pathway activity scoring for func-
tional interpretation. Results: A total of 11 pseudogene-annotated transcripts consistently down-
regulated in both tissues were identified, and a comorbidity score capable of distinguishing cases
from controls was constructed. Four cross-tissue core feature genes were further prioritized:
ATP5F1EP2, NME2P1, RPL37P2, and RPL39P38. This four-gene signature showed discriminative
ability in both liver tissue and skeletal muscle, with AUCs of 0.983 and 0.802, respectively, while the
cross-tissue transfer analysis yielded an AUC of 0.715. Enrichment analysis indicated coordinated
perturbations of oxidative phosphorylation, ribosome/translation, and nucleotide-related pro-
cesses in both tissues, accompanied by tissue-dependent autophagy-related patterns. Conclusion:
NAFLD and sarcopenia may share a common translation-bioenergetic stress program. ATP5F1EP2,
NME2P1, RPL37P2, and RPL39P38 may serve as potential candidate diagnostic biomarkers and pro-
vide clues for subsequent mechanistic studies.
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Figure 1. Study workflow for differential expression analysis and shared functional characterization of NAFLD and sarcopenia
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Figure 2. Differential expression patterns and shared functional features in NAFLD and sarcopenia
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Figure 3. WGCNA identifies disease-related modules and shared comorbidity genes in NAFLD and sarcopenia
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5T WGCNA-DEG A3 1 11 AN ILZ I IE R, AT AN FEARN 11 N R RIS AT B IE R Z
PRAEAL G B S5 4E, A6 32 A 271 2 T ) 3 f“ RARZ mﬁ/\ww TS H BRI WA b X 43 21 5 %o R
H(E 4(A), K 4(B)): NAFLD HAHZFEARTE I 2 S, WUDRE B AR UUREATR & — 30 N %, SRy
TEAEAN A 2B 2R b B A R 77 1) (A2 A

ROC 7 #riE7n, 11 BEPRIPE43%F NAFLD B % R MH A 6E 71 (AUC = 0.968; 4] 4(C)), Xf L E
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A RAFHIHIEE S (AUC = 0.802; [4] 5(G)); TEIRRMEFEH LU M, K PRI 513 2 70 56 R A A R
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Figure 5. Construction and evaluation of the four-gene core signature in the NAFLD liver and sarcopenia muscle cohorts
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Figure 6. Functional annotation and pathway activity of the liver and muscle core modules and their relationship with the four-gene
comorbidity signature
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