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Abstract: [Objective] To analyze the expression of Lactate dehydrogenase A (LDHA) in both renal cell carcinoma
(RCC) tissue and RCC cell lines, and to investigate the impact of LDHA expression on the progression of RCC.[Methods]
From June 2018 to June 2022, totally 52 cases of RCC tissue samples and 49 cases of para—cancerous tissue samples were
collected through surgical procedures from our hospital. LDHA expression was detected using immunohistochemistry
(IHC). The expression levels of LDHA in vitro were also detected in the normal human proximal tubule epithelial cell line
HK-2 and renal cell carcinoma cell lines A498, Caki-2, ACHN, and 786-0 by using qRT-PCR and Western blot. A re-
combinant plasmid carrying LDHA-shRNA was constructed and then transfected into 786-0 cells to down-regulate the ex-
pression of LDHA. Tumor proliferative capacity was monitored using CCK-8 assay, clonal formation assay and EdU assess-
ments. Additionally, cell glycolytic activity was assessed through glucose uptake assay, lactate secretion assay, and ECAR
analysis. [ Results] IHC analysis revealed significantly higher expression of LDHA in RCC tissue compared to adjacent tis-
sues(P<0.05). Furthermore, RCC tissues with higher TNM stage exhibited greater expression of LDHA than those with low-
er TNM stage (P<0.05). The results of qRT-PCR and Western blot demonstrated that the expression of LDHA in each RCC
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cell line was significantly higher than that in HK-2(P<0.05). After blocking the expression of LDHA in 786-0, there was

a significant down-regulation of cell proliferation and glycolysis capacity (P<0.05).[ Conclusions] The expression of LDHA

in RCC tissue and RCC cell lines is significantly overexpressed compared with normal one, particularly in those with high-

er TNM stage. Knockdown of the expression of LDHA significantly suppresses cell proliferation and aerobic glycolysis ca-

pacity in 786-0.

Key words: renal cell carcinomaj; lactate dehydrogenase A ; cell proliferation; warburg effect; gene expression regu-

lation; glycolysis; lactate secretion; glucose metabolism
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A: Representative images of IHC staining of LDHA in adjacent tis-
sues, X100; B: Representative images of IHC staining of LDHA in RCC
tissues, X100; C: IRS of LDHA was significantly increased in cancer tis-
sues. F'=3.324, P<0.001; D: IRS of LDHA was significantly elevated in
RCC tissues with higher TNM scores. F=19.13, P<0.001. LDHA: Lac-
tate dehydrogenase A; IRS: Immunoreactivity score; RCC: Renal cell
carcinoma; T1-T3: Classification of RCC tissues according to TNM
stage. 1) P<0.001compared with adjacent tissues; 2) P<0.001 compar-
ing T1 and T2; 3) P=0.044 2 comparing T2 and T3; 4) P<0.001 compar-
ing T1 and T3.
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Fig.1 The expression of LDHA in renal cell carcinoma

tissues and adjacent tissues
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Table 1 Relationship between LDHA expression and

clinicopathologic characteristics in renal cell carcino-

ma patients

LDHA expression

all case no.

Variable (%) (%) »
high no.  low no.

Agelyears

>60 29(55.8) 17(58.6) 12(41.4) 0.87

<60 23(44.2) 14(60.9)  9(39.1)

Gender

male 32(61.5) 19(59.4) 13(40.6) 0.964

female 20(38.5) 12(60.0)  8(40.0)

Laterality

left 27(51.9) 16(59.3) 11(40.7) 0.957

right 25(48.1)  15(60.0) 10(40.0)

pT stage

Tl 29(55.8) 11(37.9) 18(62.1) 0.001"

T2 14(26.9) 11(78.6)  3(21.4)

T3 9(17.3)  9(100.0) 0(0)

ISUP rade

[-1 35(67.3) 18(51.4) 17(48.6) 0.084

m-1v 17(32.7)  13(76.5)  4(23.5)

LDHA expression was defined by median of Immunoreactivity

score. LDHA : lactate dehydrogenase A. " Statistically significant.
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A: The qRT-PCR results indicate that the mRNA expression of
LDHA was significantly increased in RCC cell lines. F=86.41, P<
0.001. B: The Western blot results indicate that the protein expression
of LDHA was significantly increased in RCC lines. F=60.45, P<0.001.
LDHA: Lactate dehydrogenase A; RCC: Renal cell carcinoma. 1) P<
0.001 for each RCC cell line compared with HK-2; 2) P<0.001 for
each RCC cell line compared with HK-2.

El2 LDHA H)mRNA F1E 57k F 727 [ 48 itk o A 3Rk
=R
Fig.2 Differential expression of LDHA mRNA and

protein levels among different cell lines
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NC LDHA-shRNA

A: The qRT-PCR results indicate that the mRNA expression of
LDHA was significantly decreased following transfection with LDHA-
shRNA. F=12.21, P<0.001. B: The Western blot results indicate that
the protein expression of LDHA was significantly decreased following
transfection with LDHA-shRNA. F=86.41, P<0.001. LDHA: Lactate de-
hydrogenase A; NC: non—specific control. 1) P<0.001 compared with
NC. 2) P<0.001 compared with NC.
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Fig.3 Verification of LDHA knockdown efficiency in
786—0 cell line using qRT-PCR and Western blot analysis
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A: The cell viability of 786—0 cells with LDHA knockdown was an-
alyzed using CCK—8 assay. n=3, F=1.509, P<0.001. B: Typical micro-
graphs (left panel) and relative colony number (right panel) were ob-
served from clonal formation assay after LDHA-knockdown in 786-0. n
=3, F=3.478, P<0.001. C: Typical micrographs of cells with Edu incor-
poration (left panel) and their quantification (right panel) were observed
after LDHA-knockdown in 786-0. F=1.575, P<0.001. LDHA: Lactate
dehydrogenase A; NC: non—specific control. Edu: 5—ethynyl-2" —de-
oxyuridine. 1) P<0.001 compared with NC.2) P<0.001 compared with
NC. 3) P<0.001 compared with NC.

B4 K LDHA Rk EZH 786-0 L IEAE
Fig. 4 Knockdown of LDHA expression significantly in-
hibits cell proliferation capacity in 786—-0
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A: Relative glucose uptake were significantly decreased in 786-0
with LDHA knockdown. F=1.584, P<0.001. B: Relative lactate secre-
tion were significantly decreased in 786—0 with LDHA knockdown. F=
1.275, P<0.001. C: Glycolysis capacities were detected by ECAR anal-
ysis in 7860 with LDHA knockdown. D: Glycolysis capacities were
further quantified and present in a column chart. £=3.259, P<0.001.
LDHA: Lactate dehydrogenase A; NC: non—specific control. 1) P<
0.001 compared with NC. 2) P<0.001 compared with NC. 3)Glycolysis,
alycolytic capacity, glycolytic reserve, all P<0.001 compared with NC.
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Fig.5 The effect of LDHA expression inhibition on aero-
bic glycolysis in 786—0 cells
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