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Application of MALDI-TOF mass spectrometry in diagnosis and classification of breast cancer

XU Xiaoyu"?*, SONG Yufan® , SUN Kena®, CHEN Yingjian® , HU Chengjin®( 1. Department of Medical Laboratory , Weifang Medical U-
niversity , Weifang 261053, Shandong;2. Clinical laboratory of the 960th Joint Logistic Support Force Hospital, Jinan 250031, Shan-
dong, China)

Abstract: Objective To establish a diagnosis and prediction model of breast cancer by matrix-assisted laser desorption ionization
time-of-flight mass spectrometry ( MALDI-TOF-MS) , to search for differential proteins/peptides in serum of breast cancer, and to dis-
tinguish triple negative breast cancer (TNBC) from non-triple negative breast cancer (NTNBC). Methods 61 breast cancer patients,
60 breast fibroadenoma patients and 44 healthy subjects were included in the study. The patients were randomly divided into training
group (45 cases of breast cancer, 33 cases of healthy subjects) and verification group (16 cases of breast cancer, 11 cases of healthy
subjects) according to the ratio of 3:1. After the serum protein/peptide was extracted by weak cation exchange magnetic beads ( WCX-
MB) , matrix assisted laser desorption ionization time-of-flight mass spectrometry ( MALDI-TOF-MS) was used to detect and screen the
difference peaks, and the diagnostic prediction model was established and preliminatively verified. To observe and analyze the molecular
changes of serum protein profile in patients with breast cancer. Results ClinProTools provided diagnostic prediction models for breast
cancer group and healthy group. The specificity, sensitivity and accuracy of genetic algorithm (GA) model were 90.9%, 93.8% and
92.6% respectively. Cluster analysis was conducted for fibroadenoma group and control group, breast cancer group and fibroadenoma
group, and TNBC group and NTNBC group respectively, and significant difference peaks were found to be able to accurately distinguish
them: The peak intensity of m/z 4 220.9 and 5 920.36 in fibroadenoma group was significantly higher than that in control group, but
the peak intensity of m/z 4 220.9 and 5 920.36 in breast cancer group was significantly lower than that in fibroadenoma group. The peak
intensity of m/z 4 220.9 and 5 920.36 in TNBC group was significantly higher than that in NTNBC group. Conclusion The diagnosis
and prediction model of breast cancer established by MALDI-TOF-MS has the characteristics of high sensitivity and high specificity,
which can be used to distinguish breast cancer patients from healthy people and benign disease groups, and can also be used to distin-
guish breast cancer genotyping.

Key words: mairix-assisted laser desorption ionization time-of-flight mass spectrometry; diagnostic prediction model; serum; triple-

negative breast cancer; breast cancer
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