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Mitochondrial DNA (mtDNA) partial depletion induces malignant transformation
and immune escape in colonic epithelial cell NCM460
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[Abstract] Objective: To clarify the effects of mitochondrial DNA (mtDNA) partial depletion on colonic epithelial cell NCM460.
Methods: Mitochondrial DNA partially depleted cell model (mtDNA-reduced) and reversion model (reverted) were established by
ethidium bromide (EB) induction. Mitochondrial function was evaluated by CCK-8 (Cell Counting Kit-8) assay, reactive oxygen
species (ROS) and mitochondrial membrane potential (JC-1) detection. Metabolic phenotypes were assessed by glucose, lactate and
glycolytic key enzyme activity assays. Cell invasion and epithelial-mesenchymal transition (EMT) were detected by Transwell invasion
assay and Western blot. Anoikis resistance was examined by polyHEMA coated culture. The PI3K/Akt/mTOR signaling pathway and
programmed death ligand 1 (PD-L1) expression were detected, and verified by PI3K inhibitor LY294002. Results: GEPIA (Gene
Expression Profiling Interactive Analysis) database analysis showed that mtDNA-encoded genes were down-regulated in colorectal
cancer (P < 0.05). Tissue microarray showed that cytochrome coxidase subunit 1 (COX1) protein was highly expressed in normal
colonic tissues but lowly expressed in cancer tissues (P < 0.05). Mitochondrial DNA-reduced NCM460 cells showed impaired
mitochondrial function (decreased growth rate, reduced ROS generation, and decreased mitochondrial membrane potential, P < 0.05),
exhibited the Warburg effect (increased glucose uptake, enhanced lactate secretion, and increased glycolytic key enzyme activity, P <
0.05), enhanced invasion capacity (P < 0.05) with EMT, and resisted anoikis (P < 0.05). The PI3K/Akt/mTOR pathway was activated
and PD-L1 expression was upregulated in these cells. After treatment with LY294002, the glucose content showed a decreasing trend
(P> 0.05), the cell activity decreased (P < 0.05), and PD-L1 expression was downregulated (P < 0.05). Conclusion: Partial depletion of
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mtDNA in colonic epithelial cell NCM460 can induce malignant transformation and immune escape.
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& VHRP A2 111 2 51 % 1gG = Ht & HRP ARid i/
B IgG —HHa RN = EMEARGIRA A
PI3K #fl il 71 LY294002 ¥ H 3% [H MedChemExpress
NGIP
1.3 mtDNA 3 5k & 20 a4 AL GG 4 32

JREE . 2 ML EB 15 9% . HT EAEA
PR, i PR 9 EB 731 AT R A\ mtDNA XU 731 Bl
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1.4 mtDNA # N )
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) J5 , K F B R B % b 38 2R 5 43 i 2% i 2K A, LA
GAPDH NN Z, tHH H & A MX Rk &,
1.16 PI3K #p#) 7| 4k 32
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# mtDNA-reduced NCM460 4 i3 32 7 T 6 LI,
15 72 1 5 ¥ PI3K 41 i 771 1Y 294002 i N | 3R 41 i
b, {5 20K B 9 25 pmol/L, W% & 30 min, LA N
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ETHEE AR (3D . %5 EB 2 & I 8] ZE K , NCM460
40 i mtDNA 75 5 1% #7 [ (& 3A) , 4 PCR % ilE
mtDNA #7362k 40 g 455 8 by @ e Th (i 4N
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g3 8 Eglcf?#/f(:'cduccd E B mDNA-reduced 3_»;2 : B reverted
o r >
% & M reveried = 10 mreverted = 5
#w o =t % o
®S 4} =
E §_ K 5 = 05
FT 2 ) 5
0 & 0 5 0
GLUTI GLUT4
D E F
g < 10 s
2 O NCM460 g 150 O NCMG 2 B gome
& m mDNA-reduced @ mDNAreduced & g n A reduoed
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