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Abstract

Chronic obstructive pulmonary disease (COPD), a leading global cause of mortality, is closely linked
to cuprotosis. This study aimed to identify diagnostic biomarkers for COPD from cuprotosis-related
genes. Three GEO datasets (GSE106986, GSE103174, GSE71220) were analyzed. After normalization,
differential expression analysis in GSE106986 identified 7 cuprotosis-related DEGs and 2 patient sub-
groups (C1/C2) using literature-curated cuprotosis genes. GO/KEGG enrichment, correlation, and
single-sample GSEA revealed associations with inflammation, oxidative stress, and immune path-
ways. WGCNA, LASSO, and SVM identified 5 hub genes, with RALB and SLC31A1 as key diagnostic
markers. Validation in GSE103174 and GSE71220 showed combined AUC of 0.77 for RALB and
SLC31A1.
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i 1 BEL & P Jili 799 (chronic obstructive pulmonary disease, COPD) & — Il ORE IR A 18 Mgk . 2%
Wity J2 S PP PR R R 093 [ 1] 24N COPD A& 4Bk 28 = RAET- R A[2]. 2019 4F, 26 320 Ji ASET COPD
(3], RIS S RRAFHIE RN P B T14570[4]. WE7URW], COPD MURER AT (5], I
BIRIT RS EEAE D Tt (6], Kk, $RZ COPD HH B2 Wi A Vbs S AT HE s 2 s H
i B I R

&R E TR B OCE 7] EAMUE A Z MBI E A AR T REER, ©25RE4 R
WG 5 FAIIE R Rk I 72 (8] AR, &)@ Bs 1 i 2 alish = #R T Gesgm N SR4@ R (9] WK, Fe**
AT 3 I U T R R I AR A I R P AR N T 4R (reactive oxygen species, ROS), SEUANMUAAG, HEi S 84t
T, X BB BEHONBRIETI[10]. T Ca? CARIESE AE L 1% mTOR M AMPK 45 H M 5% 8 (1 5200 H
[11]. IXPEFPAHAAE T 845 R M iRE [ 12] AR 13] % COPD [14] [15]H R ¥ HEAEA .

HIBET 2 — M Cu? 5 IR EE AL 8 1 456 15T (10 LA A J5 19X S 0N 4 47 42 Ty e R by R AIE R R BE 14 40 B A
T2[16], E#HIIAA COPD KImHLHIMEES 5% . Cu? 1l FEAR R 5] R AR 28 bt ThREpehg, it
— B T COPD H 1) 98 RE S MR 235473 [ 1 7] o )R ©A VF 2 UF R R B4R SE T 5 COPD K ML AHC,
EPR & [a) () B 4 1A EAE AT R I B . AN F0 R 2 P ARG B 57 AT SR AE T2 5 COPD 2 [H] I AH
KA FHHE, Tk @2 W AE bR £, Jy COPD By Fls A2 ki (g 1) 77 17

2. MMERHE
2.1. BB

MIE R 2 TE 274 B0 PE (Gene Expression Omnibus, https://www.ncbi.nlm.nih.gov/geo/)F3RH T 3 45
COPD HH 2% 14 K 4] %1518 (GSE106986. GSE103174. GSE71220). AT EEAE A 50 838 Y 52 4N
HET (cuproptosis)AH I K [18] [19],
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2.2. THRESTHT
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Gt JEFIFSr & ESTIMATE 143 . @it Benjamini-Hochberg % 5 LU A% IF 5% BB HE S
TR EMIKF .
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FAMIAE SangerBox E£kF- 15 (http://sangerbox.com/)i# 4T | T B o0 #r[22]. BhJs, FATFENE
BT AL R ERIAT = 53 3 A
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B 2 E(MS) T BEHURS AL PR 5 1 PR A5 Jm AR S Pk, TR el e i 8 4 e 6 A 36 PR 2 35 1R (GS) BA VP A
AN LRT KB SR IBR 5 L

25. IEFIHEXEER

AR FHMLES 2 21 77707 % COPD SHAET (AL AR SE R . w5k, FRATTRA B &R A& S R
W%, #id R A “glmnet” #E4T LASSO [H1JH[23]. FH/GHHTHFIERIE: RA SVM ik, 4553 4 IETH
PR, DAR AL “e10717 SEBUAEAIYILZR[24], DAFI503R 73 R A AR LU IR A% O 1 BEFR b o

2.6. CHTAETIEIEIE
Awt5ti@Et SPSS (v.25.0) AT ROC W25 Hr, FRGuIHVEAL 1 7 1% 1 D Be I (R 12 W 5 il e
2.7. Giit ok

K H Mann-Whitney U £ 46 43 B 5 PR ik 452 (1) 26 1) 22 7 2. 2% . 183 GraphPad Prism (v.9.0). SPSS
(v.25.0)F1 R (v.4.1.0) S m e Gt @i 5 22 ] IS p (. < 0.05 1E A& it 27 2 25 VbR, 181t Benjamini-
Hochberg (BH) /71381912 IEJ5 p {H(p.adjust).

3. 458
3.1.COPD BEAE T HXEENREREMEERE

NIRFCHBETAH K HE FIAE COPD R b Je it e b iIVEH,  FRATTEE GSE106986 #idfa £ Hxf 52 M
FETAH IR REAT RIB WG A, RIAL 7 ANMRSETAH G FIE COPD H 35 5 fi i x HE 4 1) SR 90 B 35 3R
Z5%(® 1(a)). H, GLS. MAP2K1. SLC31A1. STEAP1 #1 STEAP2 #£ COPD &2 i, 1fi ATP7A
A VEGFA WM. BEEIRATAEX 7 ANMHSETAHOC 2 e RIS TERIHATAH G 0 #r, 45 278 VEGFA 5
oA FE R 77 55 25 56Hk, b VEGFA 5 STEAP2 HIA 5% R 30 s (r = 0.81) (4 1(b)).

X GSE106986 ¥4 () =26 /3 Hr % B, COPD 3% CD4'¥I4A T 4 2 /D (p < 0.05), Hith
G A T G 3 22 (14 1()) ssGSEA 73 #T i n, COPD SEWI4A B 4. A NK 4 i A 4 14
T 4 & S VF 73 TR (p < 0.05),  HoAR G2 4 A VR TG W 3 AR A (18] 1(d))o X FPRLER #3283 T4 7R 1
COPD 75 3 MURE ) S S 25 L, FURRIE D T 41 Mo HESR 5 4064 P B/NK 41 30 A7 -
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Figure 1. Cuprotosis-related differentially expressed genes between COPD patients and normal controls in the GSE106986

dataset
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Figure 2. Identification of COPD subtypes based on cuprotosis-related differentially expressed genes
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Figure 3. Functional enrichment analysis of cuprotosis-related differentially expressed genes

in COPD patients
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Figure 4. WGCNA of COPD-associated cuprotosis-related differentially expressed genes
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Figure S. Identification of hub genes and diagnostic biomarkers
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