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[Abstract] Objective Investigate the expression level of discs large homolog associated protein 5

(DLGAPS5) in oral squamous cell carcinoma (OSCC) and analyze its effects on cell proliferation, migration,
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invasion capacity, and the Warburg effect. Methods Bioinformatics analysis was performed to identify the
potential therapeutic targets for OSCC. A total of 72 OSCC tissue samples and 40 adjacent non-cancerous
tissue samples collected in the First Affiliated Hospital of Shihezi University from 2013 to 2024 were included,
and the clinical pathological and prognostic data were collected from patients. Immunohistochemistry assay
was applied to detect the protein expression of DLGAPS, and its association with clinical pathological features
was analyzed. Kaplan-Meier survival curve was plotted for survival analysis, and Cox regression model was
employed to analyze the prognostic factors. The expression of DLGAPS at mRNA and protein levels was
detected in HOK, SCC-9, SCC-15, SCC-25, and CAL-27 cell lines with RT-qPCR and Western blotting,
respectively. Four small interfering RNAs (siRNAs) were designed to target the DLGAPS sequence, and then
based on the transfection efficiency, the sequence with optimal silencing effect was selected for subsequent
functional studies. After DLGAPS was silenced in the CAL-27 and SCC-15 cells, Western blotting was
applied to detect the expression of hexokinase 2 (HK2) and enolase 1 (ENO1), CCK-8, scratch healing and
Transwell assays were conducted to assess cell proliferation, migration, and invasion capabilities, and glucose,
lactate, and ATP detection kits were utilized to determine the glycolytic metabolic levels in OSCC cells.
Results Bioinformatics analysis indicates that DLGAP5 is a potential key therapeutic target for OSCC.
Experimental validation demonstrated that DLGAPS was highly expressed in both OSCC tissues and cells
(P<0.05). Analysis of clinical pathology and prognostic data revealed that DLGAP5 expression level was
significantly correlated with tumor TNM stage, lymph node metastasis, and differentiation grade in OSCC
patients, and high DLGAP5 expression was associated with poor prognosis (P<0.05). DLGAPS5 silencing
resulted in significantly reduced expression of HK2 and ENOI1, markedly decreased levels of glycolytic
metabolites (P<0. 05), and notably declined cell proliferation, migration, and invasion capabilities (P<0. 05).
Conclusion DLGAP5 is highly expressed in OSCC. Silencing DLGAP5 may inhibit OSCC cell
proliferation, migration, and invasion by indirectly regulating the Warburg effect, and the molecule is
associated with poor prognosis in the OSCC patients.
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Ji 55 FR A Z2 R AR o £ - HOK 4 £ FH 4% 10% fi 4+
I3 A 1% 7 - 5 % R 19 4 mL 5 K 26 77 B 95 3
(minimum essential medium, MEM ) 147 3% 3% ; SCC-9 .
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(Eagle’s modified dullery-medial medium, DMEM ) #£17
Bk, FrA WMIAE 37 °C.5%CO, fH iR R A P 1 %
YeRErg H R . ARl A K 809%~90% J HE4T 4l it
FEARFNZRAT
1.4 Western blot # %& & % ik K -F

PEWOE M J5 4 BCA VA 2 &, il % SDS-PAGE #§
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1.10  # 28 fe. Warburg 2% 5

SR VA 0 AR, 43 S A I A 4 W T AR LR AR
JRHTATP 4, K IS AR S % SOk ' B YR R4
J 32 T 24 FLAR , 55 97 2 90% Bl A B, WOAE 40 i 8%
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VSR FIIRE . KEGG /XM, X seiilpr £ 5 5
AR e TR U AE ] AR i T -2 R
L4 % (B 1H. 1), DLGAP5 & PP R 2% th 5 s B HE
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A~D: Volcano plots of differentially expressed genes (DEGs) in 4 independent cohorts; E: Venn diagram of upregulated

DEGs; F: Protein-protein interaction (PPI) network constructed using the STRING database; G: Top 10 hub genes screened

and PPI network visualized by Cytoscape software; H: GO analysis of up-regulated DEGs; 1: KEGG analysis of up-regulated

DEGs. GO: Gene ontology; KEGG: Kyoto encyclopedia of genes and genomes
1 GEOHEEiEERERE . Hub BEEFIE MK GO- KEGG £ #7

Figure 1 GEO database screening of differentially expressed genes, Hub gene selection, and GO-KEGG analysis for

oral squamous cell carcinoma

5 TNM 43 ] (P<0. 001) 9k EL 45 5% % (P=0. 007) F1 43
FEARRE (P<0. 001) BB AHIG (K 1), Kaplan-Meier 2E 77
SIHT S R, ik DLGAPS 1Y 2 1 5 A % %
Fe3h B F U B 2% (P<0. 000 1,81 2B) . Cox HLPH ZH01
Z N ZpHrE—IE 52, DLGAPS & H 1Y #61k (HR=
2.022, P=0.022)4& OSCC H & Tl J5 (1) ph 57 fa b IR &

(#2). Western blot il RT-qPCR %% 3£ i} 75 : DLGAPS
TE SCC-9.SCC-15,SCC-25 A1 CAL-27 48 g # DLGAPS
% M (F=244.0, P<0.000 1, &l 2C. D) 1 mRNA (F=
755. 6,P<0.000 1, [ 2E ) iy AH X 3k K F- 35 18 3 8 F
HOK ZH At . fH i B, DLGAPS 7E OSCC 2H 2 1 41 g
ik, H 5B R R UM,
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&1 OSCCHDLGAPSRIZESIGRFESHMXR [ (7xs) ]
Table 1 Relationship between DLGAPS expression and clinical pathological parameters in oral squamous cell
carcinoma [ n(x+s) ]

DLGAPS expression

Parameters Number X P
Low High
Gender
Male 40(7.94 £3.35) 12(3.64 £0.22) 28(9.76 £ 0. 44)
1. 457 0.227
Female 32(7.18 +3.47) 14(3.40 +0.27) 18(10.02 + 0. 42)
Agelyears
<60 27(8.21+£3.42) 9(3.66 £0. 12) 18(10.07 +0.59)
0. 144 0.704
> 60 45(7.56 +3.38) 17 (3.44 +0.26) 28(9.87 +0.53)
Stage
[+1 32(5.66 +2.99) 20(3.46 £0.24) 12(9.44+0.49)
17.386 <0.001
m+1v 40(9. 18 +3.06) 6(3.75+0.25) 34(10. 16 + 0. 47)
T status
TI+T2 36(6.80+3.19) 16(3.44 +0.24) 20 (9.58 +0.46)
2.167 0. 141
T3+T4 36(8.42+3.21) 10 (3.75+0.25) 26(10. 18 + 0. 34)
Lymph node metastasis
Yes 19(9.95 £3.12) 2(3.50 +0.50) 17(10.50 + 0. 56)
7.323 0.007
No 53(6.83 £3.23) 24(3.50 +0.24) 29(9.75+0.33)
Tumor differentiation
Moderate and poorly 40(8.34 £2.78) 6(3.70£0.15) 34(9.19£0.49)
17. 386 <0. 001
Well 32(5.69 +3.85) 20(3.00 +0.57) 12(10.25 +0.37)
Smoking history
Yes 37(8.68 +3.84) 13(3.87£0.21) 24(11.15+0.45)
0.031 0. 859
No 35(7.31+3.38) 13(3.40 £0.22) 22(9.96 + 0. 36)
Drinking history
Yes 45(8.83 £4.06) 14(3.50 £ 0. 50) 31(11.2+0.80)
1.3 0.254
No 27(7. 11 £3.39) 12(3.50 £ 0. 19) 15(10. 06 + 0. 31)

F£2 OSCCEEIGHKFIEHFIES DLGAPS M Cox RRER EEEHHT
Table 2 Cox univariate and multivariate analyses of clinical and pathological features and DLGAP5 expression in
patients with oral squamous cell carcinoma

Univariate analysis Multivariate analysis
Parameters HR 95%CI P HR 95%CI P
Expression 2.485 1. 100~5. 611 0. 006 2.022 1. 144~5. 688 0.022
Gender 1.304 0.574~2.960 0.526 - - -
Age 1. 566 0. 669~3. 668 0.302 - - -
Stage 1.761 0.733~4.232 0.032 1. 364 0. 632~3. 489 0.364
Lymph node metastasis 1.17 0.589~2.324 0. 004 1.891 0.531~1.734 0.291
Tumor differentiation 2.395 1. 097~5. 228 0. 003 2.036 1. 046~3. 873 0.076
Smoking history 1.42 0. 556~3. 625 0.463 - - -
Drinking history 1.399 0.676~2. 897 0.366 - - -
2.3 siRNA-DLGAPS # 4% % st & 13 7K F # IK DLGAPS (P<0. 05, 81 3A \B) . H i

WO 4E % Y sSIRNA-DLGAPS 48 h J5 4 L F A si-DLGAPS-4 4155 YR ey , e % st i el b 47 )5
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Figure 2 Expression of DLGAPS5 in OSCC tissues and cells
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Figure 7 Effects of silencing DLGAPS on HK2 and ENO1 expression in CAL-27 and SCC-15 cells
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Figure 8 Effects of silencing DLGAPS on glycolytic metabolites in CAL-27 and SCC-15 cells
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