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Study on Inhibitors of PI3K/MEK Prevent Alternatively Activated Macrophages from Pro-
moting Breast Cancer Cell Invasion and Migration

Chen Jingqi,Zeng Bohang,Zhu Bisheng, Hou Kailian

Department of Oncology » The Second Af filiated Hospital of Guangzhou Medical University »Guang-
zhou 510260, China

Abstract: Objective To interpret new molecular targets for breast cancer therapy and investigated the
molecular mechanism of alternatively activaed macrophages (M2)'s promotion in breast cancer invasion
and migration. Methods Mononuclear cells were isolated from peripheral blood of normal adults by den-
sity gradient centrifugation,and alternatively activated M2 in wvitro. Activation of M2 to breast cancer sig-
nal molecules was detected by Western blot. The inhibition function of PI3K/ERK inhibitors to (M2)'s
promotion in breast cancer migration was evaluated by invasion assay and wound assay. Results To sim-
ulate breast cancer microenvironment, we co-cultured M2 and breast cancer MDA-MB-231 cells. In the co-
cultur system, the inhibitors, LY294002 of PI3K,U0126 of MEK, inhibiting (M2)'s activation to breast
cancer PI3K/ERK in 6,12 h. The two inhibitors can prevent (M2) from promoting breast cancer invasion
and migration. Conclusion The inhibitors of PI3K/MEK prevent M2 from promoting breast cancer inva-
sion and migration. They can be new targets of breast cancer therapy.
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After MDA-MB-231 cells were treated by LY294002 for
2 h,M2 and MDA-MB-231 were co-cultured for 6,12 h.

Then the total protein were extracted, and Western blot
were performed to detect the phosphorylation of PI3K. Our
data indicated that Ua did not activate PI3K,and M2 activa-
ted PI3K,and .Y294002 could persistently inhibit PI3K ac-
tivation for 12 h
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Figure 2 The PI3K inhibitor, 1.Y294002, inhibited M2's
phosphorylation activation in breast cancer MDA-MB-231

cells PI3K
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After MDA-MB-231 cells were treated by U0126 for 2 h, M2
and MDA-MB-231 were co-cultured for 6,12 h. Then the total

protein were extracted,and Western blot were performed to de-
tect the phosphorylation of ERK. Our data indicated that Ua did
not activate ERK,and M2 activated ERK,and U0126 could per-
sistently inhibit ERK activation for 12 h
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Figure 3 The MEK inhibitor, U0126, inhibited M2 to acti-
vate ERK in MDA-MB-231 breast cancer cells
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Ua:represented unactivated macrophages; M1 :represented classically activated macrophages; M2 :represented alternatively acti-
vated macrophages

E 1 mmm:ﬁ’lﬂt.;,ﬁ’]ﬁ@%ﬂﬂﬁ'ﬁ;ﬂﬁ%’t Tﬁ/:u

Figure 1 The morphology under light microscope of different activated state macrophages
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In the transwells that the diameters were 8 pm,macrophages were planted in the lower chambers,and the breast cancer cells

which were treated by 1.Y294002/U0126,were planted in the inserts with matrigel. After macrophages and MDA-MB-231 cells
were co-cultured for 8 h, we found that Ua did not promote breast cancer cells invation,and M2 promoted breast cancer cells in-
vation,and 1.Y294002 and U0126 inhibited M2 to promote breast cancer invation(** ; P<Z0. 001, ; P<C0. 001)
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Figure 4 The inhibitors of PI3K and MEK , LY294002 and U0126, inhibited M2's promotion in breast cancer MDA-MB-231 cells invasion
and migration
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In the transwells that the diameters were 0. 4 ym,MDA-MB-231 breast cancer cells were planted in the lower chambers. When
the density of MDA-MB-231 cells reach 90% , the inhibitors were used to treat MDA-MB-231 for 2 h. When wound healing as-
say was performed,different activated states macrophages were planted in the upper wells. After macrophages and MDA-MB-
231 cells were co-cultured for 12 h, we found that Ua did not promote breast cancer cells migration,and M2 promoted breast
cancer cells migration, and 1.Y294002 and U0126 inhibited M2 to promote breast cancer migration(** ; P<C0.001,%; P<C
0.001372=23)
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Figure 5 The inhibitors of PI3K and MEK,LY294002 and U0126.,inhibited M2 's promotion in breast cancer MDA-MB-231 cells migration
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