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Abstract

Objective: Chronic obstructive pulmonary disease (COPD) is characterized by chronic airway in-
flammation and progressive airflow limitation, often accompanied by systemic metabolic dysregu-
lation. However, metabolic biomarkers for assessing COPD severity remain to be explored. This
study aimed to identify metabolism-related genes associated with COPD severity by bioinformatic
analysis and to validate it in clinical settings. Methods: Gene expression profiles were obtained from
GSE76925 dataset in the GEO database and metabolism-related genes were retrieved from the
MSigDB database. The least absolute shrinkage and selection operator (LASSO) regression, the func-
tional enrichment and correlation analyses were used to identify core genes. External validation
was conducted using the GSE47460 dataset. The key candidate gene was further validated in the
lung tissue and serum samples. Results: A total of 339 COPD differentially expressed genes (DEGs)
were identified from GSE76925, and 948 metabolism-related genes were identified from KEGG met-
abolic pathways in GSEA website. 19 COPD metabolism-related DEGs were co-identified. LASSO re-
gression identified eight key metabolism-related DEGs: TYRP1, HPGDS, SPTLC1,NUDT12, UAP1, CA3,
DPYS, and PLA2G7. Notably, the expression of DPYS was significantly correlated with FEV1% pre-
dicted, FEV1/FV(C, %LAA950, Perc15, and BMI (P < 0.05). Clinical validation demonstrated that DPYS
levels in both lung tissue and serum were significantly elevated in COPD patients. Moreover, serum
DPYS levels were significantly higher in patients with Gold 3~4 compared to GOLD 1~2 (P < 0.05).
Serum DPYS levels were positively correlated with %LAA950 (P < 0.0001) and negatively correlated
with FEV1/FVC and FEV1% predicted (P < 0.05). After adjusting for age, sex and BMI, multivariate
logistic regression analysis demonstrated that serum DPYS levels were significantly associated with
COPD severity. Conclusion: DPYS may serve as a potential metabolism-related biomarker for as-
sessing the severity of COPD.
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Figure 1. Identification of metabolism-related differential gene expression in COPD
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Figure 2. Screening of differentially expressed genes related to COPD metabolism
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Figure 3. Correlation between 8 genes and clinical indicators
3. 8 MEESIERKIEFRAIE XM

A
] |R-HSA-6798695: Neutrophil degranulation
1 G0:0002764: immune response-regulating signaling pathway
1 R-HSA-168898: Toll-like Receptor Cascades
1 G0:0002521: leukocyte differentiation
1 G0:0032768: regulation of monooxygenase activity
1 hsa04142: Lysosome
1 G0:0002704: negative regulation of leukocyte mediated immunity
| G0:0006954: inflammatory response
] G0:1901615: organic hydroxy compound metabolic process
G0:1904645: response to amyloid-beta
| G0:0097006: regulation of plasma lipoprotein particle levels

G0:0043030: regulation of macrophage activation
G0:0098739: import across plasma membrane
G0:0071677: positive regulation of mononuclear cell migration
G0:0006914: autophagy
G0:0030516: regulation of axon extension
R-HSA-382551: Transport of small molecules
G0:0032642: regulation of chemokine production
G0:0043086: negative regulation of catalytic activity
G0:0050900: leukocyte migration

5 6 7 8

W Neutrophil degranulation
M immune response-regulating signaling pathway
M Toll-like Receptor Cascades
W leukocyte differentiation
M regulation of monooxygenase activity
Lysosome
M negative regulation of leukocyte mediated immunity
s inflammatory response
W organic hydroxy compound metabolic process
response to amyloid-beta
regulation of plasma lipoprotein particle levels
regulation of macrophage activation
import across plasma membrane
positive regulation of mononuclear cell migration
autophagy
regulation of axon extension
) Transport of small molecules
o\ regulation of chemokine production
| ° M negative regulation of catalytic activity
< leukocyte migration

Figure 4. Functional enrichment analysis of genes related to DPYS
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Figure 5. Correlation between the DPY'S gene and immune cells in COPD

5. COPD & DPYS £FE 5 R E MR X

3.4. SMEBMIEEE GSEAT460 RIRIE
GSEA7460 5 4+1 DPYS i ROC il £ W1 JExt COPD AT 5 HI LT 1 8(AUC = 0.697) (%1 6(A)

DOI: 10.12677/acm.2026.1651998 1927 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651998

FE L, B

H. DPYS {3155 COPD J 1% ™ B AL 2 IEAH5<(E 6(B)), 5 FEV1% predicted. %LAA950 11 DLCO #H
(P ¥J < 0.05) (4 6(C)~(E)). DPYS (315 CD8+ T 4iffl. W oRGUAL. B 20 A A B Wi 20 i 55 35 FH 5%

(P < 0.05) (I 6(F)).

Sensitivity (TPR)
o o o
= (2] oo

o
)
1

DPYS
AUC: 0.697
Cl: 0.624-0.770

0.0 T
0.0 0.2

T T T
0.4 0.6 0.8

1-Specificity (FPR)

1.0

Spearmal’
r=0.321

60 e o o, P <0.001

LAA950

120

° Spearman
r=-0.350

- [ ]
100 - P < 0.001

DLCO

FEV1P

.
con ,mode‘a‘e sever®

iro\
w gevere™¥®

F

120 © Spearman
r=-0.273

°
100 4 o P <0.001

CD8+ T-cells
a

Class-switched memory B-cells

4+ Tem -

B-cells

DC A

CD4+ T-cells 1
CD8+ Tcm
Memory B-cells
CD4+ memory T-cells
NKT

CD4+ naive T-cells 1
Plasma cells
Macrophages M1
Basophils

M Th2h cells
acrophages

chC .

Tregs

naive B-cells 1
Mast cells
Macrophages M2
iDC 4

Tgd cells
CD8+ Tem -
Eosinophils -
Monocytes
pro B-cells
CD8+ naive T-cells -
Th1 cells
CD4+ Tem A
pDC +

NK cells
Neutrophils -

o—

0.4

.03
0.2
0.1

| Cor |

® 0.05
@® 0.10
® 0.15
® 0.20
@® 025

0.1 0.

0 0.1
Correlation

0.2

0.3

Figure 6. External validation of the diagnostic value of DPYS and its correlation with clinical variables
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Figure 7. Expression of DPYS in lung tissue of COPD patients
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Figure 8. Correlation analysis of serum DPY'S concentration and clinical indicators in COPD patients
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Variables B (95% CI) P value
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Figure 9. Shows the multivariate linear regression forest plot of FEV1% predicted in COPD patients
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Figure 10. Multivariate Logistic regression forest plots of severe COPD (GOLD grades 3~4) and mild to moderate COPD
(GOLD grades 1~2)
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