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Expression and clinical significance of 
Kelch-like epichlorohydrin-associated protein 
1 in breast cancer
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ABSTRACT. Our objective was to explore the expression and 
clinical significance of Kelch-like epichlorohydrin-associated protein 
1 (Keap1) in breast cancer tissue. Eighty-one breast cancer patients 
having undergone surgical treatment in our hospital between March 
2002 and December 2008 were enrolled in this study. Normal tissue 
adjacent to tumors was used for the control samples. Diagnoses for all 
patients were confirmed by postoperative pathological examination. 
Immunohistochemical assays were used to measure the expression of 
Keap1 protein in breast cancer tissue and adjacent normal tissue, and 
its clinical significance was explored. We observed that 24.6% breast 
cancer tissue samples were positive for Keap1, a significantly lower 
proportion than that seen with adjacent normal tissue specimens (80.2%; 
P < 0.05). The presence of Keap1 expression did not correlate with 
age, tumor size, pathological classification, or degree of differentiation. 
However, it was found to be significantly associated with tumor-node-
metastasis stage and the presence of lymphatic metastasis. Kaplan-
Meier survival analysis showed a remarkably higher five-year survival 
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rate among patients with positive Keap1 expression than in those 
lacking detectable levels of the protein (P = 0.032). Keap1 expression 
is significantly decreased in breast cancer tissue; therefore, the early 
detection of its expression might have great significance in determining 
prognosis for breast cancer patients.
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