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New biomarker identified for early diagnosis of lung cancer  
 

CKAP4 is a potential new diagnostic marker that is detectable in patients with stage I disease 

and could change current practice in diagnosing lung cancer, reports  

The American Journal of Pathology 

 

Philadelphia, May 8, 2018 – High levels of cytoskeleton-associated protein 4 (CKAP4) have been 

identified in the blood of patients with lung cancer. In a novel study in The American Journal of Pathology 

investigators found that CKAP4 levels were significantly higher in patients with lung cancer than in 

healthy individuals. They further determined that CKAP4 levels are already elevated in the blood of 

patients with stage I disease, making it a potential noninvasive diagnostic marker that could change 

current practices in the diagnosis and treatment of some types of lung cancer, including non–small-cell 

lung cancer and squamous cell carcinoma, and improve patient outcomes. 

 

Lung cancer is the leading cause of cancer deaths in both men and women in the United States and 

worldwide. The disease is associated with a poor prognosis because most lung cancers are only 

diagnosed at an advanced stage. 

 

“The identification of patients at an early stage of cancer when it can be treated surgically is extremely 

important to improve prognosis,” explained Yuichi Sato, PhD, Department of Molecular Diagnostics, 

Kitasato University School of Allied Health Sciences, Sagamihara, Kanagawa, Japan, who led the study. 

“We need better biomarkers for early diagnosis.” 

 

Current biomarkers for lung cancer include carcinoma embryonic antigen (CEA), sialyl Lewis X antigen 

(SLX), squamous cell carcinoma (SCC) antigen, and cytokeratin fragment (CYFRA) 21-1, but these are 

not sensitive enough to detect tumors early, according to co-investigator Ryo Nagashio, PhD, from the 
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Kitasato University School of Allied Health Sciences. “The results of our study provide evidence that the 

CKAP4 protein may be a novel early sero-diagnostic marker for lung cancer.” 

 

Researchers performed reverse-phase protein array analysis using a monoclonal antibody designated as 

KU-Lu-1 antibody on the blood of 271 lung cancer patients and 100 healthy individuals. KU-Lu-1 reacted 

only with tumor cells and tumor stromal fibroblasts in lung cancer tissues and not with normal lung 

tissues. Using immunoprecipitation and mass spectrometry, they confirmed that the KU-Lu-1 antibody 

recognized CKAP4 in lung cancer cells and tissues, and its secretion into the culture supernatant was 

also confirmed. In addition, a validation set consisting of samples from 100 patients with lung cancer and 

38 healthy controls was also studied.   

 

CKAP4 was recently identified as a receptor of Dickkopf1 (DKK1). Expressions of DKK1 and CKAP4 were 

frequently observed in tumor lesions of human pancreatic and lung cancers, and the simultaneous 

expression of both proteins in tumor tissues was inversely correlated with prognosis and relapse-free 

survival. 

 

 



Caption: Immunoblot analysis using anti-CKAP4 antibody with whole-cell lysates from A549, RERF-LC-AI, N231, and 

LCN1, and lung tissue samples. A) CKAP4 protein is detected at approximately 63 kDa in all lung cancer cells.  B) 

CKAP4 protein is also detected at approximately 63 kDa in culture supernatants of A549 and RERF-LC-AI cells.  C) 

The CKAP4 protein is expressed only in lung cancer tissues, and not in their normal counterparts. T: tumor tissue, N: 

normal lung tissue. CKAP4 was observed at various intensities in the cytoplasm of lung cancer cells (D: A549, E: 

RERF LC-AI, F: N231, G: LCN1) and tissues (H: AC, I: SCC), but not in normal lung epithelium (J: alveolar 

epithelium, K: bronchial epithelium). 

 

Across disease stages I-IV, the sensitivities of serum CEA, CYFRA, and SCCA are reported with 30 to 

52, 17 to 82, and 24 to 39 percent, respectively. In this study, the sensitivity of serum CKAP4 was 81 

percent in the training set and 69 percent in the validation set. These rates are higher than those of the 

current sero-diagnostic markers. Furthermore, the sensitivity of serum CKAP4 was also high even in 

stage I non–small-cell lung cancer and squamous cell carcinoma. 

 

“The use of CKAP4 as a biomarker could change current practices regarding the treatment of lung cancer 

patients, and the diagnostic accuracies may be markedly improved by the combination of CKAP4 and 

conventional markers,” concluded Dr. Sato. 

 

--- 

 

Notes for editors 

The article is “Cytoskeleton-Associated Protein 4 Is a Novel Serodiagnostic Marker for Lung Cancer,” by 

Kengo Yanagita, Ryo Nagashio, Shi-Xu Jiang, Yuki Kuchitsu, Kazuo Hachimura, Masaaki Ichinoe, 

Satoshi Igawa, Eriko Fukuda, Naoki Goshima, Yukitoshi Satoh, Yoshiki Murakumo, Makoto Saegusa, and 

Yuichi Sato (https://doi.org/10.1016/j.ajpath.2018.03.007). It will appear in The American Journal of 

Pathology, volume 188, issue 6 (June 2018) published by Elsevier. 

 

Full text of this study is available to credentialed journalists upon request; contact Eileen Leahy at +1 732 

238 3628 or ajpmedia@elsevier.com. Journalists wishing to interview the authors should contact Ryo 

Nagashio, PhD, at nagashio@kitasato-u.ac.jp.  

 

About The American Journal of Pathology 

The American Journal of Pathology, official journal of the American Society for Investigative Pathology, 

published by Elsevier, Inc., seeks high-quality original research reports, reviews, and commentaries 

related to the molecular and cellular basis of disease. The editors will consider basic, translational, and 

clinical investigations that directly address mechanisms of pathogenesis or provide a foundation for 

future mechanistic inquiries. Examples of such foundational investigations include data mining, 

identification of biomarkers, molecular pathology, and discovery research. High priority is given to 

studies of human disease and relevant experimental models using molecular, cellular, and organismal 

approaches. http://ajp.amjpathol.org 

 

About Elsevier 

Elsevier is a global information analytics business that helps institutions and professionals advance 

healthcare, open science and improve performance for the benefit of humanity. Elsevier provides digital 

solutions and tools in the areas of strategic research management, R&D performance, clinical decision 

support and professional education, including ScienceDirect, Scopus, SciVal, ClinicalKey and Sherpath. 

Elsevier publishes over 2,500 digitized journals, including The Lancet and Cell, 38,000 e-book titles and 

many iconic reference works, including Gray’s Anatomy. Elsevier is part of RELX Group, a global provider 
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