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Abstract

Sarcoidosis is a complex, multisystem granulomatous disease characterized by the formation of non-caseating
granulomas that primarily affect the lungs and lymphatic system, though virtually any organ can be involved, including
the skin, eyes, liver, and heart. Despite decades of investigation, the precise cause of sarcoidosis remains unknown.
However, accumulating research suggests that its pathogenesis arises from an intricate interplay between
environmental triggers and genetic predisposition, leading to abnormal immune responses. The growing body of
genetic studies has provided significant insights into the molecular basis of the disease, revealing that specific genetic
variants can influence an individual’s susceptibility, disease course, and therapeutic response.

Among the key genetic factors identified are variations within the human leukocyte antigen (HLA) complex—
particularly HLA-DRBI1 and HLA-DQBI alleles—which play crucial roles in antigen presentation and immune
regulation. These variants are strongly associated with both disease susceptibility and clinical phenotype, including
chronic versus self-limiting forms of sarcoidosis. Additionally, polymorphisms in non-HLA genes such as BTNL2
(butyrophilin-like 2) and ANXA11 (annexin A11) have emerged as important contributors to disease development.
BTNL2 variants are linked to immune dysregulation and defective T-cell activation, while ANXAT11 polymorphisms
are thought to affect apoptosis and inflammatory signaling pathways, influencing granuloma formation and

persistence.




The objectives of this research are integrated throughout the study: to explore the genetic determinants underlying
sarcoidosis, to identify how these gene variants modulate disease phenotype and progression, and to evaluate their
potential role as diagnostic or prognostic biomarkers. Furthermore, the study aims to highlight how genetic insights
can guide the development of personalized therapeutic approaches, improving the precision and effectiveness of

clinical management.
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