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Fig.1 Cytoplasmic M—CSF induces MCF-7
cells to produce ATP
x+SD, n=3, "P<0.05.
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Table 1 Effects of cytoplasmic M—CSF on glucose
metabolism in MCF-7 cells

GROUP ATP/ (pmol- LD
MCF-7 3.891+0.307
MCF-7-M 7.680+0.145
MCF-7+2-DG 2.154+0.033*
MCF-7-M+2-DG 3.098+0.035**
MCF-7+OLIG 3.11240.197
MCF-7-M+OLG 6.596+0.416
MCF-7+DMSO 3.750+0.200
MCF-7-M+DMSO 7.135+0.445
*P<0.05, MCF-7 vs MCF-7 + 2-DG; **P<0.01, MCF-7-M vs
MCF-7-M+2-DG.
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Fig. 2 Effects of cytoplasmic M—CSF on glucose
metabolism in MCF-7 cells
*P<0.05, **P<0.01,

r£8D, n=3, NS means no significant

difference.
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0.565) mmol/L, MCF-7-M 4 it it 75 2 Wi B Ay
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Fig.3 Effect of cytoplasmic M—CSF on glucose
uptake and lactate secretion in MCF-7 cells
r+8SD, n=3, *¥P<0.0l. (a) The glucose consumption of
MCF-7 cells and MCF-7-M cells. (b) The lactate secretion of
MCF-7 cells and MCF-7-M cells at 0, 6, 12, 18 and 24 h,

respectively.
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Table 2 Effect of cytoplasmic M—CSF on lactate secretion
in MCF-7 cells

Lactate Secretion/ (mmol - L)

Time/h

MCEF-7 MCF-7-M
0 1.261+0.045 1.304+0.018
6 1.909+0.015 3.609+0047**
12 2.689+0.043 5.589+0.045**
18 3.678+0.092 10.527+0.090**
24 4.792+0.048 13.864+0.050**

**P<0.01, MCF-7 vs MCF-7-M.
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M-CSF & 75 i 1t X} HK2 F1 PKM2 Y75 5 3K 5% i
MCF-7 4fi i i) BE B A i 72, AR 538 % {8 FH pCMV/
myc/cyto-M-CSFFEREYL MCE-74llfi. (MCF-7-M),
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Fig. 4 Cytoplasmic M—CSF induces the expression of
HK?2 and PKM2 in MCF-7 cells
£ 8D, n=3, * P<0.05, **P<0.01. (a) Western blot showing
the protein levels of HK2 and PKM2 from MCF-7 cells, MCF-7-C
cells and MCF-7-M cells extracts, f - actin was used as an
endogenous control. (b) Significant difference is determined
using 7-test.

0.05), PKM2 7£ MCF-7-M 40 Jitg i) & 35 . & = T
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Y OEHE ORI LR Wb fe 01, W LA B 36175 S g 240
L2 Sy A S P A A 8 B S AR A e ) e
HRFY PI3K/ATK {5551 i 2 15 2 5 il it M-CSF -
5 MCF -7 20 i i) A S8 W5 I A, FRATTH M EE
20 pmol/L ) AKT ) il 7] API-2 i &b B MCF-7 Al
MCF-7-M 4iififd 24 h, XJRE4H L DMSO Zb B, K5
] - 21 20 J 1% ) 7 W 18 BB f RN FL IR 0 b e (3R
3) .5 EIR, MCF-7 il MCF-7-M 4 ffd £& API-2
Ak T A 2 W B8 O R LR oy b i 1 W 2 R AR
(El5, P<0.01), XHARZHICHAR 2k (&5, P>0.05) .

Table 3 Effect of API-2 on glucose uptake and lactate
secretion in MCF-7 and MCF-7-M cells

Glucose uptake/ Lactate secretion/

Group (mmol - LD (mmol - LD
MCF-7+DMSO 5.681+0.121 5.001+0.195
MCE-7 5.211+£0.243 4.550+0.235
MCF-7+API-2 2.222+0.936**  2.050+0.023**
MCF-7-M+DMSO 10.492+0.655 11.294+0.148
MCF-7-M 10.582+0.121 11.832+0.498

MCF-7-M+API-2 5.511+£0.918**  3.346+0.2110 **

**P<0.01, MCF-7 vs MCF-7 + API-2; **P<0.01, MCF-7-M vs
MCF-7-M+API-2.

—
N
T

Lactate secreted in media/(mmol-L")
(=)}
T

I

—
i8]
T

3k

—_
(=1
T

Fig. 5 Effect of API-2 on glucose uptake and lactate
3 secretion in MCF-7 and MCF-7-M cells
x+8D, n=3, **P<0.01, NS means no significant difference.
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£ 6 %) 3 2 MR ER BORN LR 19 431, PIBK/AKT {55
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Feik . F& A1 B DMSO . PI3K il 71 LY 294002
F1 AKT #4177 API-2 Fii &b ¥ MCF-7 £l MCF-7-M 4
f21h, fEHABEIEE (Western-blotting) Al £
HAM GLUT-1 B93RIA . 25 W7s: MCF-7-M 4 g
GLUT-1 235 2 # & T MCF-7 A1 MCF-7-C 41l iy
(K6, P<0.05); LY294002 F API-2 & 3l T
MCF-7-M 4l ffd GLUT-1 3% (&l 6, P<0.05),

B-Actin

® 15t

GLUT-1/B-Actin

Fig. 6 Effect of LY294002 and API-2 on the
expression of GLUT-1 in MCF-7 cells
£ 8D, n=3, *P<0.05, NS means no significant difference.
(a) Western blot showing the protein levels of GLUT-1 from
different cell team extracts, [-actin was used as an endogenous

control. (b) Significant difference is determined using z-test.
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Fig.7 Effect of 3-BrPA on MCF-7 and MCF-7-M
cells sensitivity to 5-FU
x+8D, n=3, *P<0.01. The fractional suvival of MCF-7 cells
(a) and MCF-7-M cells (b) to 5-FU with or without the
treatment of ATP depletion by 3-BrPA was observed by MTT

assay.
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Table 4 Effect of 3-BrPA on MCF-7 and MCF-7-M
cells sensitivity to 5S-FU

Group ICsy/ (umol - L)

MCEF-7 4144.693 + 185.609

MCF-7+3-BrPA 462.601 + 8.481%**
MCEF-7-M 24285.802 + 2444.784

MCF-7-M+3-BrPA 1347.306 = 97.111%**

**P<0.01, MCF-7 vs MCF-7+3-BrPA; **P<0.01, MCF-7-M vs
MCF-7-M+3-BrPA

3
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The Effect and Mechanism of Cytoplasmic M—CSF on Glucose Metabolism in
Human Breast Cancer MCF-7 Cells via PI3K/AKT"

TIAN Yun*”, LIU Zhen”, NING Qian"”, MO Zhong-Cheng”",
ZHANG Meng-Xia", TANG Sheng-Song"*"™

(YHunan Province Key Laboratory for Antibody—based Drug and Intelligent Delivery System, Hunan University of Medicine, Huaihua 418000, China;
DDepartment of Histology and Embryology, Changzhi Medical College, Changzhi 046000, China;
nsitute of Pharmacy and Pharmacology, Department of Histology and Embryology, University of South China, Hengyang 421001, China;
DDepartment of Histology and Embryology, Hunan University of Chinese Medicine, Changsha 410208, China)

Abstract To explore the effect and mechanisms of cytoplasmic M-CSF on glucose metabolism in human breast
cancer MCF-7 cells, MCF-7 cells stable expressing cytoplasmic M-CSF were constructed. Relative ATP content
was measured by ATP assay kit, glucose was measured using glucose assay kit and lactate was measured using
lactate acid assay kit. The expression of HK2, PKM2 and GLUT-1 in three kinds of cell with LY294002 or API-2
was detected by West-blotting. The sensitivity of MCF-7 and MCF-7-M cells to 5-FU with the treatment of ATP
depletion by 3-BrPA was observed by MTT assay. It was found that the ATP level of MCF-7-M cells was
significantly higher than that of MCF-7 cells (P<0.05); 2-DG decreases the ATP level of MCF-7 and MCF-7-M
cells, and the effect of lowering the ATP level of MCF-7-M cells is more obvious (P<0.01). The glucose uptake
and lactate secretion of MCF-7-M cells were significantly higher than those of MCF-7 cells (P<0.01). After the
treatment with API-2, the glucose consumption and lactate secretion of MCF-7 and MCF-7-M cells were
significantly reduced (P<0.01). The expressions of GLUT-1, HK2 and PKM2 in MCF-7-M cells were
significantly higher than those in MCF-7 cells (P<0.01). Both LY294002 and API-2 inhibited the expression of
GLUT-1 in MCF-7-M cells (P<0.05). After the treatment with 3-BrPA, the drug sensitivity of MCF-7-M and
MCF-7 cells to 5- FU was significantly enhanced (P<0.01). In conclusion, cytoplasmic M-CSF activates
glycolysis by induce GLUT-1, HK2 and PKM2 protein expression in MCF-7 cells; PI3K/AKT signaling involves
the pathway that glycolysis was activated by cytoplasmic M-CSF in MCF-7 cells.
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