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Prognostic value of mitochondrial DNA content in colorectal cancer
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[Abstract] Objective: To investigate the prognostic correlation between mitochondrial DNA (mtDNA) content and colorectal cancer.
Methods: Clinical and pathological data were collected from 117 patients with colorectal cancer. RT-qPCR was used to determine the
mtDNA content of cancer tissues and paracancerous tissues of patients, and the correlation between mtDNA content and various
prognostic indicators was investigated. Receiver operating characteristic (ROC) curves were plotted, and the cut - off value was
determined to distinguish patients, and disease free survival (DFS) curves were plotted accordingly. Univariate and multivariate Cox
regression analyses were conducted to explore the risk factors related to postoperative DFS. Results: There was no significant
difference in mtDNA content between cancer tissues and paracancerous tissues (P=0.432) ; low mtDNA content was associated with
tumor location in the colon, poor differentiation, advanced TNM stage, and lymph node metastasis (P < 0.05). The ROC curve indicated
a cut-off value of 500.699 for mtDNA content. Univariate and multivariate Cox analyses showed that mtDNA content lower than 500.699
(HR=4.285, 95%ClI: 1.938-9.475) and poorly differentiated tumors (HR=2.886, 95%CI: 1.428-5.835) were independent risk factors
associated with DFS. Conclusion: In patients with colorectal cancer, tissue mtDNA content is associated with clinical and pathological
characteristics, and low mtDNA content is an independent risk factor for patient prognosis.
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Table 1 mtDNA content in cancer tissues and clinicopathological parameters in CRC patients
Parameter n mtDNA content[ M (Pas, Pss) ] VA P
Age -0.737 0.461
<60 years 30 537.185(429.8,762.5)
=60 years 87 675.588(388.0, 1 259.6)
Sex -0.634 0.526
Female 47 491.143(244.7,1 273.9)
Male 70 678.980(434.5,927.7)
Location -4.079 <0.001
Rectum 73 747.018(448.8,1 697.9)
Colon 44 438.841(172.1,722.8)
Size -0.960 0.337
<5 cm 52 678.980(440.3,1 201.7)
=5 cm 65 546.474(373.1,1 055.1)
Differentiation -2.881 0.004
Well/moderate 79 736.734(442.6,1 273.9)
Poor 38 438.825(283.7,758.4)
Gross type -1.196 0.232
Ulcerative 55 706.722(420.1, 1 351.2)
Protrude 62 578.518(389.6,877.8)
MMR -0.487 0.626
dMMR 17 656.138(170.8,1 697.9)
pMMR 100 658.990(416.2,1 043.9)
KRAS -0.239 0.811
Wild 75 649.380(377.7, 1 294.2)
Mutant 42 665.678(428.5,884.5)
BRAF -0.286 0.775
Wild 100 678.980(403.2,1 052.3)
Mutant 17 546.148(365.4,1 238.7)
T stage -1.740 0.082
T1-2 39 728.149(435.0,2 054.9)
T3-4 78 546.311(375.4,893.0)
N stage -3.856 <0.001
0 65 860.343(436.3,1 939.3)
1 52 467.885(388.6,703.1)
TNM stage 15.282 <0.001
I 31 882.223(442.6,2 116.7)
I 34 778.240(375.4,1 734.6)
I} 52 467.885(388.6,703.1)
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Figure 2 ROC curve analysis of mtDNA content in can- A Hmenmonthe .
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Figure 3 DFS curves of mtDNA content
Subtype P HR(95%CID
mtDNA content g <0.001 6.026(2.835-12.810)
Low vs. high : frmmmmmmeme e L R e e 1
Sex 0.515 0.807(0.423-1.541)
Male vs. female D-GE- 1
Age(years) ; 0.159 1.876(0.782-4.497)
=60 vs. <60 bro--@ oo 1
Tugwlr location }E . ‘ 0.167 1.577(0.826-3.012)
olon vs. rectum i
Tuggf 10035ﬁ0n }5 . ‘ 0.160 1.622(0.826-3.186)
=) vs. < r-@------
Tumor differentiation : <0.001 4.638(2.380-9.039)
Poor vs. well/moderate ! bomommie-- AR e L L Ll [
Gross type : _
Protrude vs. ulcerative '-I‘-- 1 0.591 0.996(0.523-1.899)
MI\[/J[I\l}[MR us. AMMR Di‘:--i 0.378 0.690(0.303-1.573)
KRAS 5
Mutant vs. wild [P 0.280 0.678(0.335-1.373)
BRAF 5
Mutant os. wild P ; 0.011 2.574(1.243-5.328)
T stage :
T3-4 vs. T1-2 [T S J 0.117 1.869(0.854-4.090)
N stage :
N+ vs. NO E [EEEEY TELTTETRE 1 0.010 2.385(1.226-4.638)
TNM stage :
I :
I bp-m---- & 0.125 2.477(0.777-7.898)
1} B St I Y1 ) 4.156(1.436-12.027)
1 2 3 4 5 6 7 9 10 11 12
HR(95%CI)

HR: hardzard ratio; CI: confidence interval.
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Figure 4 Univariate Cox regression analysis related to DFS
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Table 2 Multivariate Cox regression analysis related to

DFS
Parameter HR 95%C1 P
mtDNA content 4.285 1.938-9.475 <0.001
Differentiation 2.886 1.428-5.835 0.003
BRAF 2.114 0.980-4.560 0.056
N stage 1.627 0.809-3.273 0.172

BRAF: B-Raf proto-oncogen, serine/threonine-protein kinase.
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