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Morphological characteristics of breast cancer cells with estrogen
receptor expression under atomic force microscope

Wen-lian Yao, Xiao-long Ji
(General Hospital of Armed Police Force, Liaoning Medical University,
Beijing 100039, China)

Abstract: Objective To observe the surface morphological changes of breast cancer cell membrane with
different expression of estrogen receptor (ER) under atomic force microscope (AFM), explore the mechanism of
occurrence and development of breast cancer, as well as provide new ideas for early diagnosis of tumor on
early sub-cellular level basis and possible evidence for advanced tumor therapy modalities. Methods The
breast cancer cells were divided into two groups based on the level of ER expression: positive group and
negative group. And then the surface morphology of cell membrane was observed under AFM. In both groups
the characteristic morphological parameters were quantitatively measured for each cell, which included average
roughness, mean peak height, average maximum depth and surface area difference. Then the results were
statistically analyzed. Results There were significant differences between the two groups in cellular morphology.
The surface of ER-positive cell membrane was rough and uneven: sharp tuberositas was similar to the awn of
wheat; while in the ER-negative group, the tuberositas was crassitude and plump, just as the ditch. There
were significant differences in the average roughness, mean peak height, average maximum depth and surface
area difference between the cells of both groups (P<0.05). Conclusions The surface structure of breast cancer
cell membrane varies with different functional state. This may provide us with an insight into the mechanism
of actions of the cancer, its development process, and early diagnosis at pathological and clinical levels.
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