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Abstract

Objective: To construct a prognostic risk model for head and neck squamous cell carcinoma based
on glycolysis-related genes. Methods: The transcriptome data and clinical information of head and
neck squamous cell carcinoma were downloaded from TCGA database. Glycolytic gene sets were
downloaded from the official website of GSEA, and gene set enrichment analysis was conducted to
screen out glycolytic gene sets with significant differences in expression for subsequent analysis.
Univariate COX regression analysis, multivariate COX regression analysis and LASSO regression
analysis were used to construct the prognostic risk model of head and neck squamous cell carci-
noma. The risk score was combined with clinical characteristics such as age, gender, tumor stage
and grade to construct a dynamic nomogram and draw a calibration curve. Cbioportal was used to
analyze the mutation status of model genes and the difference of model genes. Kaplan-Meier me-
thod was used to analyze the difference of overall survival between the high-risk group and the
low-risk group and to analyze the data stratification. Results: The prognostic risk model of head
and neck squamous cell carcinoma based on 16 glycolysis-related genes was successfully constructed
and could be used as an independent predictor to predict the prognosis of patients. Conclusion:
The prognostic risk model of HNSCC based on 16 glycolysis-related genes provides a new target
and direction for the diagnosis, treatment and prognosis of HNSCC.
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Figure 1. GSEA enrichment pathway analysis
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Figure 2. Prognostic analysis of glycolytic risk model based on TCGA database. (a) Distribution of risk scores; (b) Distribu-
tion of overall survival; (c) Principal component analysis; (d) t-SNE analysis; (e) Survival analysis; (f) ROC curve
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Figure 3. LASSO regression analysis. (a) Partial likelihood deviation plots were drawn by LASSO regression analysis; (b)
LASSO regression coefficient analysis
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Figure 4. Construction of a glycolytic prognostic risk model for head and neck squamous cell carcinoma. (a) Univariate in-
dependent prognostic analysis; (b) Multivariate independent prognostic analysis
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Figure 6. Prediction of HNSCC prognosis by 16 biomarkers in the TCGA database
6. TCGA H#EFEh 16 #hE ¥IARE4I3S HNSCC Fifa B Fu)
age =k <=65(n=323) == >65(n=175) age>65 = high risk(n=93) =~ low risk(n=82) age<=65 =~ high risk(n=155) =~ low risk(n=168)
1.00 1.00 1.00
2075 2075 2075
£ £ =
] g E
Qo Qo
<) <] <]
5050 5050 5050
g g 2
> =1 =3
@ 0.25 @ 025 D 0.25
p=0.019 p=0.003 p<0.001
0.00 0.00 0.00
012345678 91011121314151617181920 012345678 9101112131415 01234567 891011121314151617181920
Time(years) Time(years) Time(years)
(@ (b) (©
gender == FEMALE(n=133) == MALE(n=365) FEMALE == high risk(n=63) == low risk(n=70) MALE = high risk(n=185) =~ low risk(n=180)
1.00 1.00 1.00
2075 2075 2075
£ £ =
8 ] S
Q < [
o o =
5 0.50 5050 58050
S g 2
g s <
=1 =1 =1
@ 0.25 @ 0.25 @ 0.25
p=0.033 p<0.001 p<0.001
0.00 0.00 0.00
012345678 91011121314151617181920 012325678 9101112131415 012345678 91011121314151617181920

Time(years)

(d)

Time(years)

Q)

Time(years)

)

DOI: 10.12677/acm.2022.12111430

9919

Wi PR = 73 Ji


https://doi.org/10.12677/acm.2022.12111430

FLig S, B

grade = G1-2(n=358) == G3-4(n=121) G1-2 == high risk(n=174) == low risk(n=184) G3-4 =~ high risk(n=66) == low risk(n=55)
1.00 1.00 1.00
2075 2075 2075
3 3 3
© © ©
S S S
5050 5050 5050
g £ 2
2 2 <
a 0.25 U:) 0.25 5 0.25
“1 p=0.508 “1 p<0.001 1 p<0.001
0.00 0.00 0.00
012345678 910112131415 012345678 9101112131415 01 2 3 45 6 7 8 9 10 11 12 13
Time(years) Time(years) Time(years)
@ (h) 0)
T =k T1-2(n=176) =~ T3-4(n=267) T1-2 ==~ high risk(n=68) =~ low risk(n=108) T3-4 == high risk(n=158) ==~ low risk(n=109)
1.00 1.00 1.00
2075 2075 2075
3 3 3
© © [
Q Q Q
[ [ [
S.0.50 G.0.50 G.0.50
9 © T
2 2 2
2 2 2
p=3 3 3
0 0.25 » 0.25 0 0.25
p<0.001 p<0.001 p<0.001
0.00 0.00 0.00
012345678 91011121314151617181920 012345678 91011121314151617181920 01 2 3 45 6 7 8 9 10 1112
Time(years) Time(years) Time(years)
N =k NO(n=173) =+ N1-3(n=234) NO =~ high risk(n=77) =~ low risk(n=96) N1-3 =~ high risk(n=124) ==~ low risk(n=110)
1.00 1.00 1.00
2075 2075 2075
3 3 =
© © ©
Q Q Q
Q [ [
4 0.50 4 0.50 4 0.50
T © T
2 2 2
> > >
2 2 2
=1 3 p=3
0 0.25 » 0.25 0 0.25
p=0.038 p=0.015 p<0.001
0.00 0.00 0.00
012345678 91011121314151617181920 012345678 910112131415 012345678 91011121314151617181920
Time(years) Time(years) Time(years)
(m) () (0)
stage = Stage I-1I(n=94) == Stage IIl-IV(n=337) Stage I-Il == high risk(n=41) == low risk(n=53) Stage llI-IV == high risk(n=184) == low risk(n=153)
1.00 1.00 1.00
2075 2075 2075
3 3 3
© © ©
Q Q Qo
[ o [
4 0.50 2.0.50 S 0.50
T © ©
2 2 2
4 2 2
3 025 @ 0.25 3025
: “1 p=0.011 p<0.001
0.00 0.00 0.00
012345678 91011121314151617181920 01234567 8910112131415 012345678 91011121314151617181920
Time(years) Time(years) Time(years)

(P) (@) ()

DOI: 10.12677/acm.2022.12111430 9920 I IR = =23t e


https://doi.org/10.12677/acm.2022.12111430

FLig L, B

M == MO(n=184) =k M1(n=1) MO = high risk(n=83) == low risk(n=101)

1.00 9 1.00
2075 2075
3 3
© ©
Q Q
[ [
4 0.50 4 0.50
2 2
2 2
@ 025 @ 025

’ p<0.001 ’ p=0.006

0.00 0.00

012345678 9101112131415 012345678 9101112131415
Time(years) Time(years)

(s) ()

Figure 7. K-M survival analysis of patients with different clinical features of head and neck squamous cell carcinoma. (a)~(c)
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