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[ Abstract ]| Background and purpose: The aberrant activation of pyruvate dehydrogenase kinase 1 (PDK1) drives tumor
microenvironment remodeling and metastasis through mediating the Warburg effect. As a critical tumor-suppressive phosphatase,
phosphatase and tensin homolog deleted on chromoseme ten (PTEN) activates PDK1 via loss of expression to induce aerobic
glycolysis and accelerate tumor progression. The molecular interplay between PDK1 and PTEN in kidney renal clear cell carcinoma
(KIRC) urgently requires systematic elucidation. This study aimed to clarify how PTEN regulates PDK1 to inhibit malignant
phenotypes in KIRC. Methods: Bioinformatics analysis was conducted to compare PTEN and PDK1 expression levels as well
as their prognostic correlations in the Cancer Genome Atlas (TCGA)-KIRC datasets. KIRC cell models was established by either
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silencing PDK1 or enhancing its expression, subsequently evaluating their malignancy characteristics through cell counting kit-

8 (CCK-8) proliferation, colony formation, cell migration, and invasion assays. To validate the regulatory interactions, we used

PDK1-overexpressing cells treated with a PTEN-specific inhibitor. Western blot was used to dectect the protein expression. Results:
The TCGA-KIRC analysis found significantly higher mRNA levels of PTEN and PDK1 in tumor tissues compared to normal

controls (P<<0.05), yet this high expression was associated with improved overall survival (P<<0.01). Besides, a strong positive

correlation was observed between PTEN and PDK1 expressions (+=0.52, P<<0.001). Functional assays demonstrated that PDK1

knockdown markedly promoted cell proliferation, migration, and invasion, whereas PDK1 overexpression exhibited opposing effects.

Mechanistically, inhibiting PTEN worsened malignant behaviors (P<<0.01), however, these effects were reversed by overexpressing

PDKI1. Conclusion: This study presents the first evidence of the dual tumor-suppressive function of the PTEN-PDK1 biological axis

in renal cancer, which supports the development of precision treatment strategies based on novel targets.

[ Key words ] Clear cell renal cell carcinoma; PDK1; PTEN; Molecular mechanisms; Prognosis
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72450 1E s 2 RN A-seq Al R ELCHE . A FHGEO
B (GSE36895/GSE53757 ) #4738 XL IIIE .
FEARNANRE R . O LKA 12 KIRC
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3, HMOI=20I0 A Js B B P22 G4 12 he
SE . O PDK T4 K a8 # AR % fE 41
(shPDK1/sh-NC ) ; @ PDKI1jt# ik M as#



(¥ @EER L) 2025443554581

763
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qRT-PCRHIWFEH] (5°-3) 41'F: PDKIZt%%%
JHCTGTGATACGGATCAGAAACCG, PDKIJ%
XN TCCACCAAACAATAAAGAGTGCT;
GAPDHYs%4% TGTTGCCATCAATGACCCCTT,
GAPDHJZ L5 CTCCACGACGTACTCAGCG.
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PR B A (overall survival, OS) JfAE R
Kaplan-Meierfiii £k . P<0.05WZ5 A G124
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WG Be2E M K P PDK TR MR 41 21
B E ik (P<<0.001, K2A~C) , HALFEA
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IR IKEFE R g 2 R S Pk Bl (P<<0.05) , H.
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S5PTENAIMRNA R 2 B 2 1IEAH ¢ (7=0.504,
P<0.001, ®2G) ., TCGA-KIRCBAFIREAIIG IR
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Fig. 1 Flow diagram of datasets and participant selection criteria
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Fig. 2 Bioinformatic analysis of the expressions of PDK1 and PTEN

A: TCGA-KIRC; B: GSE53757; C: GSE36895; D: Kaplan-Meier (K-M) survival curve of PDK1 in TCGA-KIRC; E: Differential expression box plot
of PTEN; F: K-M survival curve of PTEN; G: Correlation of mRNA expression between PTEN and PDK1. *: P<<0.05; **: P<<0.01; ***: P<<0.001.
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#1 TCGA-KIRCRAZI & B 451E
Tab.1 Baseline characteristics of TCGA-KIRC cohort patients

Variable TCGA (n=526)
Status n(%)
Alive 351 (66.7)
Death 175 (33.3)
Age
x*s 60.5+12.2
Median (Min, Max) 60.0 (26.0, 90.0)
Gender n(%)
Male 341 (64.8)
Female 185 (35.2)
Grade n(%)
1 13(2.5)
2 229 (43.5)
3 207 (39.4)
4 77 (14.6)
Stage n(%)
I 264 (50.2)
I} 54 (10.3)
I 124 (23.6)
v 84 (16.0)
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Fig.3 Effects of PDK1 on the proliferative capacity of renal carcinoma cells

A-B: Effect of OE-PDK1 on cell proliferation in 786-O cells and ACHN cells; C-D: Effect of PDKI knockdown on cell proliferation in 786-O cells
769-P cells; E-F: Plate colony formation assay results for OE-PDKI1 cell lines and sh-PDK1 cell lines. *: P<<0.05; **: P<<0.01; ***: P<<0.001. BL:

Blank control; NC: Normal control.

2.6 PDKINESPTENIM&HFI{REXLA S F
ik

ZPTEN#IHIF A3, Biwdiii RACHN S
769-PHYIEFATE M . T FEHE 1 MR ZEHE 1 40 il
PEF22% . 42.8% . 40%LL 230.3%. 60.2%.
28.6%. TEPDKIMIFIAANMBIRI, 1% | i£85
AR ZE K M 2= 7020% (K6) , %45 Rk
7RPDK 1 7] #8745 PTEN I I A2 8 VE

30’

SR TCGA-KIRC A 43 BT B A4 41 5
¥, ST PDK 1-PTENAE M2 flwt B 37 W 20
P PR R AR AEH . £dis R, PDKI1
mRNATERRE LU h R R s, HHm %
KA BFAOSF R . FHE A JE, XA
KX EPDKIEFL R Sk FUHE A b . S



766 B5eR, 5 PIENEEOPIKLIET SEBARERMEY S RUSERNEIHRR

A 786-0 ACHN - C 786- 0 ACHN
 OE-PDKI OF- OE-PDK1 OE-NC E = LA IR e« EOENC
: - _ : g 2 400[ @ OE-PDKI
g =
3 8 300 =
& 5
] £ 200
v o
2 2100
£ 0 0
786-0 ACHN 786-0 ACHN
B 7860 769 D 786-0 769-P
: ESINC ue.

sh-PDK1 sh-NC sh-PDK1 sh-NC 1
I s : I 7 O shPDK

Migration cell field
o
=
=3

Relative migration rates/%

0 786-O 769-P
B4 PDK13tSEMEMmITHINEZEE NN

Fig. 4 Effects of PDK1 on the migratory and invasive capacities of renal carcinoma cells

786-O 769-P

A: Effect of PDK1 overexpression on cell migration; B: Effect of PDK1 knockdown on cell migration; C: Effect of PDK1 overexpression on cell
invasion; D: Effect of PDK1 knockdown on cell invasion. *: P<<0.05; **: P<<0.01; ***: P<<0.001.
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Fig.5 Effects of PTEN inhibitor on PDKI1 expression in renal carcinoma cell lines

A, B: PDK1 mRNA and protein expression in ACHN cells after PTEN inhibitor (PTENi) treatment; C, D: PDK1 mRNA and protein expression in
769-P cells after PTENI treatment. *: P<<0.05; **: P<<0.01; ***: P<<0.001.
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Fig. 6 Effects of PTEN-PDKI1 axis on migration, invasion, and proliferation in renal carcinoma cells

A-B: Scratch wound healing assay results for 769-P cells and ACHN cells; C: Transwell invasion assay results for 769-P and ACHN cells; D-E:
Quantification of invasion results for ACHN cells and 769-P cells; F-G: CCK-8 proliferation assay results for ACHN cells and 769-P cells. *: P<<0.05;

**: P<<0.01; ***: P<<0.001. ns: No significance.
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