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Adipocytes in Breast Cancer Microenvironment Can Promote the
Proliferation and Migration of Breast Cancer Cells MDA-MB-231 by Leptin

Wang Ting, Wang Jinshu, Zhang Zhihui, Jiang Yayun, Xia Jing, Gou Liyao, Liu Mengyao, Zhang Yan*
(Key Laboratory of Laboratory Medical Diagnostics of Ministry of Education, School of Laboratory Medicine,
Chongqing Medical University, Chongqing 400016, China)

Abstract To investigate the effect of pre-adipocytes and adipocytes on the proliferation and migration of
breast cancer cells MDA-MB-231, we set up a transwell system. Pre-adipocytes or adipocytes were co-cultured with
MDA-MB-231 cells in this system. As for MDA-MB-231 cells in different groups, morphological changes were
observed by microscope, lipids accumulation were stained by Oil red O, the ability of poliferation was detected
by MTT assay, and the ability of migration was estimated by Transwell assay. Western blot and ELISA assay were

used to detect the expression of leptin in pre-adipocytes and adipocytes. Immunofluorescence staining was used to
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identified the expression of leptin recepter (Ob-R) in MDA-MB-231 cells. The key molecules of leptin signaling
pathway in MDA-MB-231 cells were detected by Western blot. The expression levels of key molecules in leptin
signaling pathway after using leptin netralization were detected by Western blot. The results showed that compared
with control group, MDA-MB-231 cells in the two co-culture groups became more spindly, the proliferation and
migration ability of them were significantly enhanced (P<0.05). And lipids accumulation in MDA-MB-231 cells in
adipocytes group can be observed. The levels of leptin could be detected in pre-adipocytes and adipocytes and their
medium. Compared with control group, the expression of p-Akt, p-STAT3, cyclin D1 and MMP9 in MDA-MB-231
cells increased in the two co-cultre groups (P<0.05). But the expression of p-ERK in MDA-MB-231 cells only in-
creased in pre-adipocytes group (P<0.001). Compared with co-culture groups, the expression of key molecules in
leptin signaling decreased after treatment with leptin netralization. Our results suggested that either pre-adipocytes

or adipocytes could promote the proliferation and migration of breast cancer cells MDA-MB-231, and leptin signal-

ing pathway might be involved in this process.
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A: the pre-adipocyte; B: the differentiated 3T3-L1; C: the differentiated 3T3-L1 stained by Oil red O. The smaller pictures in the top left corner of A, B

and C were used to observe intracellular structure of cells.
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Fig.1 3T3-L1 cells before and after differentiation into adipocytes
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A: control group; B: pre-adipocytes group; C: adipocytes group. The smaller pictures in the top left corner of A, B and C were used to observe mor-

pholory of MDA-MB-231.
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Fig.2 Morphological changes of MDA-MB-231 cells in different groups observed by microscope
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A: control group; B: pre-adipocytes group; C: adipocytes group. The smaller pictures in the top left corner of A, B and C were used to observe lipids ac-
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Fig.3 Lipids accumulation in MDA-MB-231 cells were stained by Oil red O
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Fig.4 The proliferation of MDA-MB-231 cells were
detected by MTT assay
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Fig.5 The migration ability of MDA-MB-231 cells were detected by Transwell assay (100%)
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Fig.6 The levels of leptin receptor (Ob-R) on the membrane and in the cytoplasm of breast cancer

MDA-MB-231 cells were detected by immunofluorescency
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A: the levels of leptin in pre-adipicytes and adipocytes were detected by Western blot. B: relative levels of leptin; *P<0.05 compared with pre-adipocytes. C:
the levels of leptin in medium of pre-adipicytes and adipocytes were detected by ELISA; ***P<0.001 compared with pre-adipocytes.
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Fig.7 The levels of leptin in pre-adipicytes and adipocytes were detected by Western blot and ELISA
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A: the expression levels of key molecules in leptin signaling pathway were detected by Western blot; B: relative expression of proteins; *P<0.05,
*kP<().01,%%%P<0.001.
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Fig.8 The levels of key molecules in leptin signaling pathway were detected by Western blot
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A: the expression levels of key molecules in leptin signaling pathway after using leptin netralization were detected by Western blot; B: relative

expression of proteins; *P<0.05, **P<0.01, ***P<0.001.
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Fig.9 The levels of key molecules in leptin signaling pathway after using leptin netralization were detected by Western blot
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