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Abstract: Apoptosis is a common physiological and pathological process that plays a crucial role in main-
taining organismal homeostasis. Circulating tumor cells (CTCs) serve as a critical mediator of tumor metasta-
sis,with their apoptotic state closely linked to metastatic potential. Therefore, detecting apoptosis in CTCs is
of significant importance for evaluating tumor metastasis and monitoring therapeutic efficacy. Currently, di-
verse methods exist for detecting apoptosis, including morphological, biochemical, molecular biological, and
immunological techniques,which provide essential tools for studying this process. However,research on apop-
tosis in CTCs is relatively limited,and a systematic review is still lacking. This article systematically reviews
the primary techniques for detecting CTCs apoptosis,analyzes current applications and challenges in clinical

oncology diagnosis and treatment,and offers new insights and directions for future research.
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Research progress of Olink technology in respiratory system diseases
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1. School of Clinical Medicine , North Sichuan Medical College s Nanchong ,Sichuan
637000,China ;2. Department o f Respiratory and Critical Care Medicine ,Chengdu
Fifth People’s Hospital ,Chengdu »Sichuan 611130,China ;3. Department o f
Respiratory Medicine s Hospital of Chengdu University of Traditional Chinese
Medicine ,Chengdu s Sichuan 611130,China
Abstract ; Respiratory diseases have a high mortality rate worldwide,and there is an urgent need for early
diagnosis and precise treatment. The development of proteomics has brought new opportunities to this field,a-
mong which Olink technology based on Proximity Extension Assay(PEA) has played an important role in bio-
marker discovery, translational medicine, disease typing.and efficacy monitoring due to its high sensitivity,
high specificity,and advantages in multiple protein detection. This review focuses on recent progress in apply-
ing Olink technology to the study of respiratory diseases, including chronic obstructive pulmonary disease
(COPD) ,asthma,idiopathic pulmonary fibrosis (IPF),pulmonary arterial hypertension (PAH) ,lung cancer,
and so on. Key aspects such as biomarker identification, disease subtyping,and efficacy assessment are high-
lighted. Critical challenges including sample standardization and data interpretation are discussed,along with
future directions integrating multi-omics approaches and artificial intelligence. These developments offer
promising avenues for advancing precision medicine in respiratory diseases.
proteomics; precision medicine

Key words: Olink technology; respiratory diseases;
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