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Depletion of glucose or glutamine affects growth and apoptosis of melanoma cell
A375

YU Tiantian, ZHANG Fan, LU Yao, LI Hongxia, XIE Min, LIU Qingping, LU Teng, QIN Jianzhong, CHI Yan ( Key
Laboratory of Carbohydrate and Lipid Metabolism in Liaoning Province, College of Life Science and Technology, Dalian
University, Dalian 116622, Liaoning,China)

[ Abstract ] Objective: To explore the effect of deletion of glucose or glutamine on growth and apoptosis of melanoma
cells in vitro. Methods: MTT, flow cytometry, chemiluminescence, Western blotting and immunofluorescence staining as-
says were respectively used to detect primary cilia formation, proliferation, ATP contents, cell cycles and apoptosis of mel-
anoma A375 cell on which effected by deletions of glucose and glutamine. Results: Proliferation rate of the A375 cell in
none-glucose ( No-Glu ) or none-glutamine ( No-Gln ) culture medium was significantly lower than that in control group
( normal culture medium ) ( No-Glu: [ 21.0+1.9 1% ws 100% , P <0.01; No-Gln: [ 46.2 +9.7 [% »s 100% , P <
0.05 ). No-Gln culture significantly increased positive rate of cilia formation of the A375 cell ([ 16.8 +2.3 1% uvs
[6.2+9.81%, P<0.01), decreased ( 14.4 +6.4 )% of the cells at G, phase ( P <0.05 ) and increased ( 75.0 +
1.9 )% of the cells at S phase ( P <0.05 ), compared with control group. No-Glu culture medium had no obvious effect
on cilia formation as well as ratios of the cells at G, and S phases of the A375 cell. In addition, No-Gln medium reduced
ATP content in the A375 cell by 64.5% ( P <0.01 ), and No-Glu medium only reduced ATP content in the A375 cell by
(11.1+2.1)% ( P<0.05). No-Glu medium increased apoptosis rate of the A375 cell more highly than that in control
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group ([26.1+7.11% vs[6.1+1.51%, P<0.01), and increased expression of pro-apoptotic protein Noxa, de-

creased expression of anti-apoptotic protein Mcl-1. No-Gln medium had no effect on apoptosis, and expressions of Noxa

and Mcl-1 proteins. Conclusion: All of No-Glu and No-Gln could inhibit proliferation of the A375 cell, but No-Gln could

result in blocking cell cycle of S phase, inhibiting ATP synthesis more obviously, however No-Glu could much more in-

duce apoptosis of the cell.
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Fig. 1 Typical morphological feature of cilia of A375 cells
( Hoechst 33342 staining, x 600 )

Red: Man acetylated tubulin positive reaction,

showing the cell cilia; Blue: Nuclei
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Fig.2 Effects of depletion of glucose or glutamine
on cilia formation of A375 cells
A': Representative images of cilia formation of A375 cells in three mediums;B: Quantization of cells with cilia.
Each bar represents the average percent of cells with cilia based on three independent experiments

“P <0.05 vs Normal or No-Glu group
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Fig. 4 Effects of depletion of glucose or glutamine
on cell ATP level of A375 cells

Fig. 3 Depletion of glucose or glutamine
inhibits A375 cell proliferation

. .
"P<0.05," " P<0.01 vs Normal group P <0.01 vs Normal group
A . =
No-Glu No-Gln
| * £ 100 =
] 1 1 o ormal
1000 1 l ] I = .
{ Lol 61’!!),. I 5 80 l . No-Glu
800 - i = I i
E i oot | o] s } 3 0  No-Gln
5 ﬁlH.l—: | e T == 7 v S e 2% =
: wop——f—1 —Ty £ 40
S0 i i 2004 I
i 200 il ; ;‘ £ 20
o [ — S O J g— 2 0
: 0 200 400 600 R00 1 000 0 200 400 600 80D 1 000 subGil G S G-M
FL3:PI-CELL CYCLE FL3-PI-CELL CYCLE FIL.3:PI-CELL CYCLE

B5 No-Glu 5 No-Gln Xt A375 48 i 41 el /& H 4 5 iy
Fig. 5 Effects of depletion of glucose or glutamine on cell cycle of A375 cells
A: Representative profile of cell cycle distribution; B: Quantitative and statistic analysis of cell cycle
Each bar represents the average fractions of cell cycle based on three independent experiments

"P<0.05, ""P<0.01 vs Normal group
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Fig. 6 Effects of depletion of glucose or glutamine on cell apoptosis of A375 cells
A: Representative profiles of apoptosis assessed by FACS;B: Quantitative analysis of apoptosis cells.
Each bar represents the average dead cells based on three independent experiments

" " P <0.01 vs Normal group
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Fig. 7 Effects of depletion of glucose or glutamine on Mcl-1-Noxa balance
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A: Expression of apoptosis-related proteins;B: Quantitative analysis of Mcl-1;C: Quantitative analysis of Noxa
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